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Table 2.2 
Soil Analytical Results, 1988 Remedial Investigation 
LF-10 

NMED Soil Screening Levels 

Industrial/ Construction 
Analvte Backaround1 Residential Occupational Worker 

Depth 
Volatiles (ma/ka) 
Acetone -- 70400 100000 100000 
Benzene -- 27 73.6 157 
2-Butanone -- 573 2100 1880 
Ethvlbenzene -- 10600 25400 571000 
Hexane -- 38 38 38 
Toluene -- 248 248 248 
1, 1, 1-Trichloroethane -- 551 551 551 
XYiene -- 132 132 132 
TRPH (ma/kg) - -- -- --
BNAOrganic 
Di-n-Butvlphthalate -- 6000 68400 23300 
Metals (ma/ka) 
Arsenic 6.9 3.9 17.7 85.2 
Barium 84.4 5450 78300 1440 
Beryllium 1.3 156 2250 56.2 
Cadmium 1.0 74.1 8600 0.00474 
Chromium 24.6 234 3400 180 
Copper 21.2 3130 45400 12400 
Iron 6362 23500 100000 92900 
Lead 12.3 400 750 750 
Manganese 146.9 1550 21800 148 
Nickel 18.1 1560 22500 561 
Silver 0.73 391 5680 1550 
Sodium 5000 -- -- --
Zinc 48.7 23500 100000 92900 

1 Source: Radian (1992c) and Radian (1993b) 
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6.63 
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7.52 
19.2 
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12400 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values. 
Results shaded and italics exceed Human Health Standard and are greater than the background values. 
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Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels. 
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Table 2.2 
Soil Analytical Results, 1988 Remedial Investigation 
LF-10 

NMED Soil Screening Levels 

Industrial/ Construction 
Analyte Background1 Residential Occupational Worker 

Depth 
Volatiles (ma/kal 
Acetone -- 70400 100000 100000 
Benzene -- 27 73.6 157 
2-Butanone -- 573 2100 1880 
Ethyl benzene -- 10600 25400 571000 
Hexane -- 38 38 38 
Toluene -- 248 248 248 
1, 1, 1-Trichloroethane -- 551 551 551 
Xvtene -- 132 132 132 
TRPH Cma/ka) - -- -- --
BNAOrganlc 
Di-n-Butvlphthalate -- 6000 68400 23300 
Metals (mg/kg) 
Arsenic 6.9 3.9 17.7 85.2 
Barium 84.4 5450 78300 1440 
Beryllium 1.3 156 2250 56.2 
Cadmium 1.0 74.1 8600 0.00474 
Chromium 24.6 234 3400 180 
Copper 21.2 3130 45400 12400 
Iron 6362 23500 100000 92900 
Lead 12.3 400 750 750 
Manaanese 146.9 1550 21800 148 
Nickel 18.1 1560 22500 561 
Silver 0.73 391 5680 1550 
Sodium 5000 -- -- --
Zinc 48.7 23500 100000 92900 

1 Source: Radian (1992c) and Radian (1993b) 

DAF20 

2.06 
0.0283 

6.63 
10.5 
14.6 
6.8 

0.498 
10.1 

--
3670 

58.3 
823 
63.2 
7.52 
19.2 
703 
65.4 
9.17 
1.05 
261 
8.47 

--
12400 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background val 
Results shaded and italics exceed Human Health Standard and are greater than the backgrourn 
Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard c 
Results in italics exceed a Human Health standard or DAF20 standard, but are below backgrour 

8A25-528 
22.5-24' 27.5-29' 

0.03 0.026 

21 25 

1 
81 26 
2 2 
7 7 
16 5 
18 24 

i106241: 3351 
4 0.8 

·216<'· 67 
25 21 
2 2 

1813 1519 
31 12 

Boring 

8A25-532 
15-16.5' 27.5-29' 

0.034 
0.005 0.003 
0.21 

0.004 
0.006 

0.002 
0.004 
0.005 

49 69 

41 120 
2 2 

... ,. 8·.'•i . . 9 
7 6 
19 21 

2260 4452 
0.5 1.6 
2 64 
25 27 
2 3 

372 771 
10 15 

8A25-532-D 
13.5-15' 27.5' 

0.047 
0.006 
0.24 
0.005 

0.003 
0.005 
0.002 
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Table 2.3 
Groundwater Analytical Results, 1988 Remedial Investigation 
LF-10 

Monitoring Well 
NMGWQ 

Analvte Backaround1 EPA MCL lua/Ll Standard lua/Ll MW2 luoaradientl MW5 luoaradientl MW7 luoaradientl MW1 
BAINE (µg/I) 
2,4-Dinitrotoluene NV NV NV -- -- 57 --
lsooorone NV NV NV -- -- 64 --
2-Methvlnapthalene NV NV NV 3 -- -- --
Naothalene NV NV NV 15 -- -- --
Phenol NV NV NV 10 -- -- --
Pesticides/PCB 
Aldrin NV NV NV -- -- 0.17 --
Endosulfan I NV NV NV -- -- 0.53 --
Endrin NV 2 NV -- -- 0.12 --
Heotachlor Eooxide NV 0.2 NV -- -- 0.86 --
Methoxvchlor NV 40 NV 1.1 -- -- --
TRPH NV NV NV -- -- -- --
Tentativelv Identified Comoounds 
1-Ethvl-2-Methvlbenzene NV NV NV 113 -- -- --
1,3,5-Trimethvlbenzene NV NV NV 49 -- -- --
Metals 
Antimonv 89.6 6 NV -- -- 38 --
Arsenic 72.3 10 100 < 125• < 125* 43 21 
Barium 929.3 2000 1000 230 286 677 637 
Beryllium 3.8 4 NV 6 6 20 20 
Cadmuim 8.3 5 10 -- -- 14 7 
Chromium 234 100 50 51 37 124 108 
Coooer 38.6 NV 1000 109 115 179 259 
Cvanide NV 200 200 -- -- -- 40 
Iron NV NV 1000 19990 23083 100485 83308 
Lead 19.9 15 50 <200* < 10· 50 38 
Manganese NV NV 200 316 575 976 1604 
Mercurv 0.03 2 2 0.881 -- -- 0.294 

Nickel 43.6 NV 200· 134 145 154 ·. 218' 
Selenium 79.3 50 50 < 10· <500* <500* 15 
Silver 7.3 NV 50 16 -- 6 26 
Sodium NV NV NV 8749720 20438320 1420871 2817036 
Thallium 94.3 2 NV <200* < 175* -- --
Zinc 253.4 NV 10000 128 100 333 261 

-- Not detected 
NV = no value or standard was found 
• Elevated detection limit due to matrix interference 
" NMGWQ Ground Water Standard for Irrigation Use 
Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values. 
Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values. 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels . 

1 Radian, 1993b 

MW3 MW4 

-- --
-- --
-- --
-- --
-- --

-- --
-- --
-- --
-- --
-- --
3 3 

-- --
-- --

36 47 
6 21 

169 492 
6 14 
-- 5 
25 52 
108 191 
-- --

16561 42660". 
22 18 
184 • i389,y0 

0.427 2.012< 
77 130 
37 13 
11 17 

8544135 3269065 
-- --
73 124 

MW6 

--
--
--
--
--

--
--
--
--
--
--

--
--
--

<50* 
474 
11 
12 
75 
140 
--

I· {58313 
~;.:500•;; 

.11··\4204·:.';: 
--
70 

<500* 
22 

13427300 
<20* 
195 
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Table 2.4 
Analytical Groundwater Results, 2003 Long-Term Monitoring Results 
LF-10 

NMGWQ 
BACKGROUND5 (µg/L) EPA MCL (µg/L) Standard (µg/L) 

V0Cs1 (µgll...) 
Acetone -- -- --
1,2-Dichloroethane -- 5.00 10 
Methylene chloride -- -- 100 

Metals2 (µgll...) 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Cadmium 7.4 5 10 
Chromium 7.2 100 50 
Iron -- -- 1000 
Lead 5.6 15 50 
Manoanese -- -- 200 
Selenium 85.3 50 50 
Silver 6.7 -- 50 
Organochlorine Pesticides• (u!l/Ll 
all I -- -- --

Notes: 
1 Unless otherwise reported, no voes were detected prior to 2001 using EPA Method 82608. 

(EPA Method 62EiOA was used to analyze for voes in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 6010B Trace & 7470A 

(EPA Method 8080A was used to analyze tor organochlorine pesticides in the 1995 and 1997 programs.) 

Auo-95 

ND 
ND 

6.6UB 

ND 
ND 
ND 
ND 
NA 
ND 
ND 
ND 
ND 

ND 

' Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081 A 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 

'Radian, 1993>. 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA- not analyzed 

ND - not detected at or above method reporting limit 

NV- no value 

- - no value or standard was found 

VOC's - vciatile organic compounds 

µg/L - micrograms per liter 

Well s10-Mw2• 
Seo-97 Seo-99 Seo-01 

ND <5 NA 
ND <3 NA 
ND <3 NA 

ND 15.5 B (J) 10.1 
ND 11.4 B (J) 9.5B 
ND 0.5B NA 
ND 10.6 (J) <20 
NA NA NA 
ND <1.5 <10 (UJl 
ND 2.2 B (J) <10 (UJ) 
ND 14.6 B (J) 7.9 B 
ND <0.5 NA 

ND NA NA 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Results shaded in BOLD and Italics exceed NMJWQ Ground Water standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMJWQ standards but are below background and/or upgradient levels 

Well S10-MW-3 
Anr-03 Auo-95 Sep-97 Sep-99 Sep-01 Apr-03 

NA ND ND <5 NA 
NA ND ND <3 NA 
NA ND ND <3 NA 

21.1 10 ND 18.5 B (J) 11.9 
8.09 J ND ND 13.5 B (J) 12.1 

NA ND ND 0.5B NA 
NA ND ND <0.6 <20 
NA NA NA NA NA 
NA {:{/.,/t: ND <1.5 <10 IUJ) 
<10 ND ND 3.3B (J) 1.1 B CJl 

6.41 UJ ND ND 14.2 B (J) 8.5B 
NA ND ND 6.2 B (J) NA 

NA ND ND NA NA 

Laboratory qualifiers--

assigned as a result of internal laboratory data essessment procedures 

B - Value less than CRDL but greater than or equal to IDL 

J - estimated value; less than CRDL but greater than or equal to IDL 

UB - Qualtties as non-detct due to presence of analyte in associated laboratory blank 

EPA gualifiers--assigned as a result of independent data validation 

(J) - Estimated value 

(W) - Estimated value blow the reporting limit 

(U) compound was analyzed for but not detected. 

2003 Validation qualjfiers 

J - Estimated value detected less than the CRDL but greater than the reporting limit. 

NA 
NA 
NA 

21.2 
9.6 J 
NA 
NA 
NA 
NA 
<10 
<19 
NA 

NA 

U - compound was analyzed for but not detected. Analyte result was below the CRDL. 

W - Estimated as a non-detect at the detection limit. 
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Table 2.4 
Analytical Groundwater Results, 2003 Long-Term Monitoring Results 
LF-10 

BACKGROUND' (µg EPA MCL (µg/L) NMGWQ (mg/L) 

voes 1 (Jlg/L) 
Acetone -- -- --
1 ,2-Dichloroethane -- 5.00 10 
Methylene chloride -- -- 100 

Metals2 (Jlg/L) 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Cadmium 7.4 5 10 
Chromium 7.2 100 50 
Iron -- -- 1000 
Lead 5.6 15 50 
Manganese -- -- 200 
Selenium 85.3 50 50 
Silver 6.7 -- 50 
Organochlorine Pesticides• ll&a/Ll 
all -- -- --

Notes: 
1 Unless otherwise reported. no voes were detected prior to 2001 using EPA Method 82608. 

(EPA Method 8260Awas used to analyze for voes in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 601 OB Trace & 7470A. 

Aug-95 

ND 
ND 
ND 

13 
ND 
ND 
ND 
NA 

•••••\t~ot••-
ND 
ND 
ND 

ND 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081A. 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 

' Radian, 1993 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed 

ND - not detected at or above method reporting limit 

no value or standard was found 

voes - ociatile organic compounds 

µg/L - micrograms per llter 

Well S10-MW·4 
Sep-97 Sep-99 Seo-01 

ND 1 J NA 
ND <3 NA 
ND <3 NA 

17J 14.9 B (JJ 11.7 
20 30.9 B (J) 28.4 
ND 1.2 B NA 
ND 1.2 B (Jl <20 
NA NA NA 
ND <1.5 <10 (UJ) 
80 114 J 80.2 (J) 
ND 12.7 B (J) 8.4B 
ND 1.4 B (J) NA 

ND NA NA 

Results in BOLO and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Results shaded In BOLD and italics exceed NMClWQ Cl round Water standards for Human Health and are greater than the background and upgradient values 

Results in Italics exceed USEPA or NMClWQ standards but are below background and/or upgradlent levels 

Well S10-MW6 
Apr-03 Aug-95 Seo-97 Sep-99 Sep-01 

NA ND ND <5 NA 
NA ND ND 1 J NA 
NA ND ND <3 NA 

19.3 10 17J 20.6B(J) 11.9 
9.88 J ND ND 12.2 B (J) 11.4 

NA ND ND <0.3 NA 
NA ND ND <0.6 <20 
NA NA NA NA NA 
NA 42 ND <1.5 <10 (UJ) 

71.3 ND 110 50.5 (J) 18.2 (J) 
<13.9 ND ND 10.6 B (J) 3.9 B 

NA ND ND <0.5 NA 

NA ND ND NA NA 

Laboratorv qualifiers--

assigned as a result of internal laboratory data assessment procedures 

B - Value less than CRDL but greater than or equal to IDL 

J ·estimated value: less than CRDL but greater than or equal to IDL 

Aor-03 

NA 
NA 
NA 

25.9 
8.29 J 

NA 
NA 
NA 
NA 

66.7 
<11.2 

NA 

NA 

UB • Qualifies as non-detct due to presence of analyte In associated laboratory blank 

EPA Oualifiers--assigned as a result of independent data validation 

(J) • Estimated value 

(W) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J - Estimated value detected less than the CRDL but greater than the reporting limit. 

U • Compound was analyzed for but not detected. Analyte result was below the CRDL. 

W • Estimated as a non-detect at the detection limit. 

Bold values indicate analytes above the New Mexico Groundwater Quality standards. 
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Table2.5 
LF-19 Groundwater Analytical Results, 1991 Remedial Investigation 

Analyses Background1 EPAMCL 

lnoraanic Results (mq/L) 
EPA 160.1-Total Dissolved Solids 43600 --
EPA 300.0- Chloride 19600 --
EPA 300.0- Sulfate 7470 --
EPA 340.2- Fluoride 4.7 4 
EPA 353.1- Nitrate-Nitrite 98 --
EPA 365.2-Total Phosohorous 0.75 --
SW6010- Metals lun/L) 
Antimony 89.6 6 
Cadmium 8.3 5 
Chromium 234 100 

Nickel 43.6 --
Zinc 253.4 --
SW7421-Lead(µq/L) 19.9 15 
Oraanic Results 
SW8240 - Volatile On:ianics lua/L) 
Methvtene Chloride -- --

Note: Table presents only constituents detected in ground water at this site. 
-- = No value or standard was found 
J = Detected below the detection limit. 

NMGWQ 
Standard 

1000 
250 
600 
1.6 
--
--

--
10 
50 

200A 

10000 
50 

100 

Detection MW-19-01 
MW-19-02 MW-19-03 

Limit (uDaradient) 

10 17000 21000 42000 
26 7200 8200 20000 
5.0 3400 4600 7100 
0.10 1.7 3.2 1.8 

0.022 1.2 8.6 5.7 
0.020 0.26 0.5 0.18 

100 140 140 100 
5 6.3 5.4 \tjfJ.titt 
10 12 17 ND 
20 32 33 29 
20 33 41 < 0.020 
3 < 0.0030 21 

5.0 3.8 J <5.0 22 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and 
upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
" NMGWQ Standard for Irrigation Use 
1 Source for lnorganics Values is: Radian (1992c). Source for Metals is Radian (1993b). 
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Table 2.6 
LF-19 Analytical Groundwater Results, 2003 Long-Term Monitoring 

NMGWQ 
Backorouncf EPA MCL lun/L\ Standard lun/Ll 

Aua-95 

VOCs1 lua/Ll 
1,2,3· Trichlorobenzene6 .. .. -· NA 

1,2,4- Trichlorobenzene6 .. 70 .. NA 

Metals2 lua/L) 
Arsenic 35.4 10 100 ND 
Barium 85.2 2000 1000 ND 
Cadmium 7.4 5 10 ND 
Iron .. ·- 1000 ND 
Lead 5.6 15 50 .· :. 54ii·· 
Manaanese .. .. 
Mercurv 0.03 2 
Selenium 85.3 50 
Silver 6.7 ·-
Oroanochlorine Pesticides3 lnn/Ll 

all .. .. 
Chlorinated Herbicides• (µofLl 
all .. .. 
No1es: 
1 Unless otherwise reported, no voes were detected prior 10 2001 using EPA Method 82608. 

(EPA Method B260A was used to analyze for voes in the 1995 and 1997 programs.) 

200 
2 

50 
50 

. . 

.. 

2 Unless otherwise reported. no metals were detected using EPA Methods 60108 Trace & 7470A. 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

'Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081A. 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

• Upgradient mondoring well 

CRDL ·Contract-required Detection Limit 

I DL - Instrument Detection Limit 

NA - not analyzed 

ND • no1 detected at or above method reporting limit 

no value or standard was found 

voes - volatile organic c~nds 

µg/L - micrograms per Ider 

ND 
ND 
ND 
ND 

ND 

ND 

Seo-97 

ND 
ND 

ND 
19 
ND 
ND 
ND 
230 
ND 
ND 
ND 

ND 

ND 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Well MW-19-01 4 

Seo-99 Seo-01 Apr-03 Auo-95 Sep-97 

NA NA NA NA 1.7 J 
NA NA NA NA 0.9J 

<3 NA NA ND ND 
14.5 B IJ\ 11.3 7.18J ND ND 

.03 B NA NA ND ND 
< 21 89.3 <200 ND ND 
< 1.5 < 10fUJl NA .; 540 ND 

284 (J) 597(J) 514 ND ND 
<0.2 <0.5 NA ND ND 

2.98(J\ NA NA ND ND 
<0.5 NA NA ND ND 

NA NA I NA ND ND 

NA NA NA ND ND 

Laboratory gualifiers-

assigned as a result of internal laboratory data assessment procedures 

8 - Value less than CRDL but greater than or equal to IDL 

J - estimated value; less than CRDL but greater than or equal to IDL 

Well MW-19-02 
Seo-99 

NA 
NA 

3.9 B (Jl 
21.6 B lJl 

0.5 B 
132 

< 1.5 
246(JI 
0.56 IJ\ 
2.7 B (Jl 

<0.5 

NA 

NA 

U8 - Qualffies as non-detect due to presence of analyte in associated laboratory blank 

EPA Qualffiers--assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J - Estimated value detected less than the CRDL but greater than the reporting limit. 

U - Compound was analyzed for but no1 detected. Analyte result was below the CRDL 

UJ - Estimated as a non-detect at the detection limit 

Results shaded in BOLD and dalics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMGWO standards but are below background and/or upgradient levels 

• Radian (19931>) 

Seo-01 Aor-03 

NA NA 
NA NA 

NA NA 
15.2 11.9 
NA NA 

< 1000 146 J 
< 10 lUJl NA 
77.51Jl 79.6 

<0.5 NA 
NA NA 
NA NA 

NA NA 

NA NA 
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Table 2.6 
LF-19 Analytical Groundwater Results, 2003 Long-Tenn Monitoring 

NMGWQ 
Well Number Backarouna EPA MCL lun/U Standard I un/U 

Samplina Data 
VOCs1 /ua/L) 
1,2,3- Trichlorabenzene6 -- --
1,2,4- Trichlorobenzene6 -- 70 
Metals2 /ua/L) 
Arsenic 35.4 10 
Barium 85.2 2000 
Cadmium 7.4 5 
Iran -- --
Lead 5.6 15 
Manaanese -- --
Mercurv 0.03 2 
Selenium 85.3 50 
Silver 6.7 --
Oraanochlarine Pesticides3 (µa/Ll 
all -- --
Chlorinated Herbicides4 /ua/L) 
all -- --
Notes: 
1 Unless otherwise reported. no voes were detected prior to 2001 using EPA Method 8260B. 

(EPA Method 8260A was used to analyze for voes in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 6010B Trace & 7470A 

--
--

100 
1000 

10 
1000 
50 
200 

2 
50 
50 

--

--

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081 A 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

4 Upgradient monitoring well 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed 

ND - not detected at or above method reporting limit 

no value or standard was found 

voes - volatile organic compounds 

µg/L - micrograms per lrter 

Aua-95 Seo-97 

NA ND 
NA ND 

ND ND 
ND ND 
ND ND 
ND ND 

' 420 ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 

ND ND 

Results in BOLD and ftalics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Well MW-19-03 
Seo-99 Seo-01 Aor-03 

NA NA NA 
NA NA NA 

<3 NA NA 
17.8 B /J\ 18.8 B 10.6 J 

<0.3 NA NA 
< 110 "< .. 16000 .· <200 
< 1.5 < 10 CUJ) NA 

1.1 B /J\ 1.5 B IJI < 100 
<0.2 <0.5 NA 

4.1 B /J\ NA NA 
1.3 BIJT NA NA 

NA NA NA 

NA NA NA 

Laboratory qualifiers--

assigned as a result of internal laboratory data assessment procedures 

B - Value less than CRDL but greater than or equal to IDL 

J - estimated value; less than CRDL but greater than or equal to IDL 

UB - Qualifies as non-detect due to presence of analyte in associated laboratory blank 

EPA QualHiers-assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation QualHiers 

J - Estimated value detected less than the CRDL but greater than the reporting limit. 

U - Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ - Estimated as a non-detect at the detection limit. 

Bold values indicate analytes above the New Mexico Groundwater Quality Standards. 

Results shaded in BOLD and Italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in ltalicS exceed USEPA or NMGWQ standards but are below background and'or upgradient levels 

' Radian (1993) 
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Table2.7 

LF-21 Analytical Groundwater Results, 1991 Remedial Investigation 

Location: Background1 EPAMCL 
NMGWQ 
Standard 

Analvses 
EPA 160.1 -Total Dissolved Solids (mall) 43600 -- 1000 
EPA 300.0 - Chloride (mQ/L) 19600 -- 250 
EPA 300.0 - Sulfate (mall) 7470 -- 600 
EPA 340.2 - Flouride (mall) 4.7 4 1.6 
EPA 353.1 - Nitrate-Nitrite (mall) 98 -- --
EPA 365.2 - Total Phosohorus (mall) 0.75 -- --
SW6010 - Metals (µQ/L) 
Cadmium 8.3 5 10 
SW7060 - Arsenic (µa/L) 72.3 10 100 
SW7421 - Lead lua/L) 19.9 15 50 
SW8240 - Volatile Oraanics lua!L) 
Benzene -- 5 10 
Ethyl benzene -- 700 750 
Methlyene chloride -- -- 100 
Styrene -- 100 --
Toulene -- 1000 750 
Xvlenes -- 10000 620 

NOTE: Table presents only constituents detected in groundwater at this site. 
J = Detected below the detection limit. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
-- = No value or standard was found 

Detection MW-21-01 
MW-21-02 MW-21-03 

Limit (upgradient) 

10 12000 26000 27000 
26 1900 4700 7400 
5.0 3000 2500 2600 

0.10 2.8 1.7 1.5 
0.22 18 18 14 

0.020 0.13 0.24 0.15 

20 <20 :;;) <24 .. <20 
8 : .. .110 ••··. <8 <8 
6 <6 6.8 7.2 

5.0 <5.0 <5.0 1.4 J 
5.0 <5.0 < 5.0 1.5 J 
5.0 4.2JB 11 B 3.7JB 
5.0 < 5.0 < 5.0 2.4 J 
5.0 < 5.0 <5.0 4.4J 
5.0 <5.0 < 5.0 2.9 J 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

1 Source for metals background values: Radian (1993b). Source for all other background values: Radian(1992c) 

MW21-04 

27000 
2500 
2400 

1.6 
10 
0.2 

<20 
<8 
13 

< 5.0 
< 5.0 
1.7 JB 
< 5.0 
< 5.0 
< 5.0 
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Table 2.8 
LF·21 Analytical Groondwater Results, 2003 Long-Term Monitoring 

NMGWQ 
Backorooncf EPAMCL Standards 

1uroL) lunlL) 

voes 1 lunlL\ 

Chlorofoon -- ·- 100 
<:is-1 2-dichloroethene -- 70 --
Methllfene chloride -- -- 100 
T richloreth\lfene -- 5 100 

Metals2 lunlll 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Cadmium 7.4 5 10 
Chromium 7.2 100 50 
Iron ·- -- 1000 
Manoanese -- .. 200 
Selenium 853 50 50 

Oraanochlorine Pesticides' lua/U 
all ·- -- .. 
Chlorinated Herbicides' lunn I 
all -- -- --
Notes 
1 UrMess otherwise reported, no VOCa were detected prior to 2001 using EPA Method 82608 

(EPA Method 8260A was used to analyzeforVOCs in the 1995 and 1997 programs) 
2 Unlesa Olherwiae reported, no metals were detected using EPA Methods 60108 Trace & 7 470A 

(EPA Method 8080A was used to analyze !or orga.nochlorine pesticides in the 1995 and 1997 programs ) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior lo '99 using EPA Method 8081A 

(EPA Method 8080A was uaed to analyze for organochlorine pesticides in the 1995 and 1997 prograr,a ) 

' Upgrad'8r4 monitoring welt 
s Radian (1993)b 

CRDL - Contract-required Detection Limit 

IOL • lnalrumenl Detection Limit 

NA - not analyzed 

NO - not detected al or above method reporting limit 

voes -volatile organic compounds 

JJfliL - micrograms per liter 

- No value or standard was found 

Auo-95 I Seo-97 

NO NO 
ND NO 
NO 5.1 UB 
NO 5.4 

NO NO 
ND 17 
ND ND 
NO NO 
NO ND 
NO ND 
ND ND 

NO I NO 

ND ND 

Results in BOLD and Italics exceed USEPA Primary Orint<ing Water Meta and are greater than the background and upgradient values 

Resulta llhaded in BOLO and italics ~ NMGWO Standards for Human Health and are greater than the background and upgradient values 

Reeulla in ltalica exceed USEPA or NMGWQ atanda.rdl but are bek>w background and/or upgradient leYels 

Well MW-21-01' 
Seo-99 I 

NO 
NO 
<3 
11 

16.2BIJl 
18.6B!Jl 

<0.3 
9.3BIJI 

<21 
2.1 B CJ\ 
6.2B (J) 

I NA I 

NA I 

Well MW-21·02 
Sen-01 I Aor-03 Auo-95 I Seo-97 

NO NA NO 
NO NA NO 
NA NA ND 
13 15 NO 

11.BIJl 21.2 ND 
NA 15.7 NO 
NA NA NO 
<20 NA ND 

< 1000 <200 ND 
139 IJI 12.3 NO 

NA <10 NO 

NA I NA NO 

NA I NA ND I 

Labomtqiy gya!iU90--

assigned as a result of interMI laboratory data aSS68Smenl procedures 

B - Value less than CRDL but greater than or equal lo IDL 

J - estimated value; leSI than CRDL but greater than or equal lo IDL 

NO 
ND 

SUB 
ND 

NO 
40 
NO 
NO 
NO 
ND 
NO 

NO 

ND I 

US - Qualifies as non-detct due to praeenc:e of analyte in asaociated laboratory blank 

EPA Oualttjers--assigned as a resuM: of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value bk>w the repotting limit 

(U) Compound was analyzed for but not detecled 

2003 \lalida!jon oUnlj!jtrs 

J - Estimated value detected less than the CRDL but greater than the reporting limit 

U - Compound was analyzed !or but not detected Anatyle result was below the GAOL 

UJ - Estimated H a non-detect at the detection limit 

Seo-99 

NO 
ND 
<3 
<3 

13.0BIJ) 
32.1 BIJI 

0.3B 
<0.6 
< 21 

0.6B IJ) 

11.3B CJl 

NA 

NA 

I Seo-01 Anr-03 

NO NA 
NO NA 
NA NA 
<5 <1 

7.2 B(J) < 100 
NA 19.5J 
NA NA 

< 20 NA 
< 1000 <200 

< 10(UJ) < 100 
NA <100 

NA NA 

I NA I NA 
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Table 2.8 
LF-21 Analytical Groundwater Results, 2003 Long-Term Monitoring 

Backoround' EPA MCL 
(,.nil) 

VOCs' '""'ll 
Chloroform -- --
cis-1 2-dichloroethene -- 70 
Methylene chloride -- --
T richlorethvtene -- 5 

Metals2 I unn I 
Arsenic 35.4 10 
Barium 85.2 2000 
Cadmium 7.4 5 
Chromium 7.2 100 
Iron ·- --
Manoanese .. .. 
Selenium 85.3 50 

Omanochlorine Pesticides' lun/U 

all ·- --
Chlorinated Herbicides' '"""' 

all ·- -· 
Noles 
1 Unktss olherwisa reported, no voes were detected prior to 2001 using EPA Method 82608 

(EPA Method 8260A was used to analyze for voes in the 1995 and 1997 programs) 

NMGWQ 

'""'ll 

100 
-· 

100 
--

100 
1000 

10 
50 

1000 
200 
50 

--

--

2 Unless otherwise reported, no metals were detected using EPA Methods 601 OB Trace & 7470A 

(EPA Method 8080A was used to analyze tor organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 808 t A 

(EPA Method 8080Awas used lo analyze for organochlorine pestic~es in the 1995 and 1997 programs.) 

' Upgradient monitoring well 
5 Radian (1993) 

CRDL - Contract-required Detection limit 

IDL - Instrument Detection limit 

NA - not analyzed 

ND - not detected at or above method repor1ing limit 

VOCa - cola.tile organic compounds 

µglL • mtcrograma per liter 

- No value or standard was found 

Auo-95 I 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND I 

ND 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCL.s and are greater than the background and upgradient values 

Well MW-21-03 
Seo-97 I Seo-99 

ND ND 
ND ND 

5.4 UB <3 
ND <3 

ND 11.68(J) 
36 36.1 B IJl 
ND 0.6 B 
ND < 0.6 
ND <21 
50 34.8 (J) 
ND 12.4 B IJI 

ND NA 

ND I NA 

Rewtl• shaded in BOLO and italics uceed NMGWQ Ground Waler Standards lor Human Health and are greater than the background and upgtadienl values 

Results in itallca uceed USEPA or NMGWO 1tandard1 but are bek>w background andlor upgmdiM levels 

Seo-01 

ND 
ND 
NA 
<5 

12(J) 
NA 
NA 

< 20 
< 1000 
42.1 (J) 

NA 

I NA I 

I NA I 

Well MW-21-04 
Aor-03 Auo-95 I Seo-97 I Seo-99 

NA ND ND ND 
NA ND ND ND 
NA ND 4.7 UB <3 
<1 ND ND <3 

16.1 ND ND 4.6 BIJl 
26.8 ND 38 37.1 B (J) 
NA ND ND 0.7 B 
NA ND ND < 0.6 

67.4 J ND 600 936 
19.2 ND ND 78.5 (J) 

13.4 J ND ND 11.5 B IJI 

NA ND I ND NA 

NA ND ND I NA 

Laboqatory gua!iljers-

assfgned as a result of internal laboratory data assessment procedures 

B • Value less than CRDL but greater than or equal to lOL 

J - estimated value; less than CRDL but greater than or equal to IDL 

I 

I 

UB - Qualifies aa non-detct due to preaence of analyte in aseociated laboratory blank 

EPA Ouo!njm-asaigned as a result of independent data validaHon 

(J) - Estimated value 

(W) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected 

?093 ValjdaUon Ouo!ttiam 

J - Estimated value detected less than the CADL but greater than the repor1ing limit. 

U - Compound was analyzed !or but not detected. Analyte result was below the CRDL 

UJ - Estimated aa a non-detect al the detection limit 

Seo·01 I Aor-03 

ND NA 
ND NA 
NA NA 
<5 < 1 

6.7 BIJl 11.8 
NA 24.7 
NA NA 

... 200 NA 
34408 89.2 J 
62.5(J) 18.6 

NA 12.6J 

NA NA 

NA NA 
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Table 2.9 
LF-22 Analytical Groundwater Results, 1991 Remedial Investigation 

Location: Background1 EPAMCL 

Analvses 
EPA 160.1-Total Dissolved Solids !mall\ 43600 --
EPA 300.0- Chloride <mall\ 19600 --
EPA 300.0- Suttate Cmalll 7470 --
EPA 340.2- Fluoride Cmalll 4.7 4 
EPA 353.1- Nitrate-Nitrite lmalll 98 --
EPA 365.2- Total Phosohorous lmalll 0.75 --
SW6010- Metals 1,,nll\ 
Cadmium 8.3 5 
Chromium 234 100 
Nickel 43.6 --
Zinc 253.4 --
SW7421-Lead/,,nll\ 19.9 15 
SW8080 - Oraanochlorine Pesticides and PCBs luall) 
4.4'- DDE -- --
aloha-BHC -- --
SW8240 - Volatile Oraanics luall) 
1, 1,2,2- Tetrachloraethane -- --
1 , 1- Dichloraethane -- --
Acetone -- --
Benzene -- 5 
Carbon disulfide -- --
Chlorobenzene -- 100 
Meth~lene chloride - --
Tetrachloroethene -- 5 
Toluene -- 1000 
Trichloroethane -- 5 

Note: Table presents only constituents detected in groundwater at this site. 
C = Presence and quantitation of analyte confirmed by second column analysis. 
J = Detected below the detection limit. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
ND= Not Detected, at the reported detection limit. 
-- No value or standard was found 

NMGWQ 
Standard 

1000 
250 
600 
1.6 
--
--
10 
10 

200' 
10000 

50 

--
--
10 
25 
--
10 
--
-

100 
20 

750 
100 

Detection MW-22-01 
MW·22-02 

Limit (upgradient) 

10 18000 27000 
26 6200 11000 
5.0 3500 3300 

0.10 2.4 1.9 
0.11 4.3 7.7 

0.0020 0.057 0.13 

5 77 ??'?'lt''' :·:·:·> 

10 <10 < 10 
20 23 44 
20 <20 < 20 
3 <3 <3 

0.0094 < 0.0094 < 0 0094 
0.0094 < 0.0094 < 0.0094 

5.0 0.098 J < 5.0 
5.0 1.9 J < 5.0 
100 <100 16 J 
5.0 <5.0 0.14J 
5.0 4.4J < 5.0 
5.0 <5.0 0.33J 
5.0 0.76 JB 10B 
5.0 1.5J < 5.0 
5.0 <5.0 0.23J 
5.0 1.2 J < 5.0 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

MW·22-03 MW-22-04 

18000 10000 
8200 3900 
2800 2900 
2.5 3 
7.1 4.3 

0.22 0.18 

<5 <5 
<10 13 
ND 29 
<20 28 
7.9 4.9 

< 0.0094 0.010C 
< 0.0094 0.015C 

<5.0 <5.0 
<5.0 <5.0 
< 100 < 100 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
3.9 J 26 B 
<5.0 <5.0 
<5.0 < 5.0 
<5.0 <5.0 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

" NMGWQ Ground Water Standard for Irrigation Use 
1 Source for metals background values: Radian (1993b ). Source for all other background values: Radian (1992c) 

U.S. Air Force Center for Environmental Excellence 
E:\Projects\AFC _002_037_04_11_021R06-05 426.doc ' HydroGeoLogic. Inc. 7/29/2005 
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Table 2.10 
LF-22 Analytical Groundwater Results, 2003 Long-Term Monitoring 

NMGWQ 
Background5 EPAMCL Standard 

Cuo/L) luo/L) 

VOCs1 lua/L) 
Chloroform -- -- 100 
Methvtene chloride -- -- 100 
T etrachloroethvtene -- 5 20 
T richlorethvtene -- 5 100 

Metals2 I un/Ll 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Chromium 7.2 100 50 
Iron -- -- 1000 
Lead 5.6 15 50 
Manganese -- -- 200 
Selenium 85.3 50 50 

Organochlorine Pesticides3 I un/Ll 
all -- -- --
Polychlorinated Biohenvts I un/L) 

all -- -- --
Chlorinated Herbicides5 luo/L) 
2,4-D -- -- --
MCPP -- -- --
Plcloram -- 500 --
Notes: 

' Unless otherwise reported. no voes were detected prior to 2001 using EPA Method 82606. 

(EPA Method 8260A was used to analyze for voes in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 60108 Trace & 7470A. 

(EPA Method 8080Awas used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

Auo-95 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 
ND 

3 Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081A. 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

' Upgradient monitoring well 
5 Radian (1993) 

CAOL - Contract-required Detection Limit 

IOL - Instrument Detection Limit 

NA - not analyzed 

ND - not detected at or above method reporting limit 

voes. colatile organic compounds 

PWl - mk:rograms per liter 

-- No value or standard was found 

Sep-97 

ND 
4.1 UB 
2.6J 
1.7 J 

ND 
27 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 
ND 

Results in BOLD and ffalics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

MW-22-01 4 

Seo-99 

<3 
<3 
<3 
1 J 

11.8 B(J) 
23.6 B CJ) 

<0.6 
<21 
< 1.5 
54 

4.1 B(J) 

ND 

ND 

< 0.08 
34 p (J) 

0.046 p (J) 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values 

Results In ffalics exceed USEPA or NMGWO standards bot are beloW background and/or upgradient levels 

Seo-01 Apr-03 

NA NA 
NA NA 
NA NA 
NA NA 

11.5 (J) 23.7 
20.7 14.2 
NA NA 

< 1000 <200 
< 10 CUJl NA 
8.9 B (Jl 65.7 
< 101UJl <10 

NA NA 

NA NA 

NA NA 
< 0.5 NA 
<0.5 NA 

MW-22-02 
AU!l-95 Sep-97 Sep-99 Sep-01 

ND ND 1 J NA 
ND ND <3 NA 
ND ND <3 NA 
ND ND <3 NA 

ND ND 12 B(JJ 6.8B(J) 
ND 29 29.5 B CJl 17.6 
ND ND < 0.6 NA 
ND ND < 21 < 1000 
ND ND < 1.5 < 10 CUJl 
ND ND 0.7B < 10(UJl 
ND ND 13.7 B (J) 3.3 BIJl 

ND ND NA NA 

ND ND NA NA 

ND ND < 0.8 NA 
ND ND <20 NA 
ND ND <0.04 NA 

LatJoratorv gua!ifjers-

assigned as a result of internal laboratory data assessment procedures 

B ·Value less than CADL bot greater than or equal to IDL 

J - estimated value; less than CADL bot greater than or equal to IDL 

Apr-03 

NA 
NA 
NA 
NA 

16.1 
19.8 
NA 

123J 
NA 

< 10 
17.2 

NA 

NA 

NA 
NA 
NA 

UB • Qualtties as non-detct due to presence of analyte in associated laboratory blank 

EPA Oualjfiers--assigned as a result of independent data validation 

(J) ·Estimated value 

(UJ) • Estimated value blow the reporting limit 

(U) Compound was analyzed for bot not detected. 

2003 Valktation Qualifiers 

J - Estimated value detected less than the CAOL but greater than the reporting limit. 

U • Compound was analyzed for bot not detected. Analyte result was below the CADL. 

UJ - Estimated as a non-detect at the detection limit. 
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Table2.10 
LF-22 Analytical Groundwater Results, 2003 Long-Term Monitoring 

Well Number Background5 EPAMCL NMED 
Samolina Data luatLl lua/Ll 

VOCs' lua/L) 
Chloroform -- -- 100 
Methvlen chloride -- -- 100 
Tetrachloroethvlene -- 5 20 
TCE -- 5 100 

Metals2 lua/L) 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Chromium 7.2 100 50 
Iron -- -- 1000 
Lead 5.6 15 
Manganese -- -- 200 
Selenium 85.3 50 50 

Organochlorine Pesticides3 lua/L) 
all -- -- --

Polvchlorinated Biohenyls (µg/L) 
all -- -- --

Chlorinated Herbicides5 I un/Ll 

2,4-D -- -- --
MCPP -- -- --
Picloram -- 500 --

Notes: 
1 Unless otherwise reported, no voes were detected prior to 2001 using EPA Method 82608 

(EPA Method 8260A was used to analyze for voes in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 601 OB Trace & 7470A. 

Aua-95 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 
ND 

(EPA Method 8080A was used to analyze for organochlorine pestici- in the 1995 and 1997 programs.) 

s Unless otherwise reported, no organochlorine pesticides were detected prior to '99 using EPA Method 8081A. 

(EPA Method 8080Awas used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 

'Radian (1993) 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed 

NO - not detected at or above method reporting limit 

voes - colatile organtc compounds 

µr;YL - micrograms per liter 

-- No value or standard was found 

Seo-97 

ND 
ND 
ND 
ND 

ND 
27 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 
ND 
ND 

Results In BOLD and italics exceed USEPA Primary Drinklng Water MCLs and are greater than the background and upgradient values 

MW-22-03 
Seo-99 

<3 
<3 
<3 
<3 

6.4BIJl 
30.2 B (J) 

< 0.6 
< 21 
< 1.5 
38.7 

17.2 B (J) 

ND 

ND 

<0.08 
<20 

<0.04 

Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values 

Results in its/ics exceed USEPA or NMGWQ standards but are below background and.'or upgradient levels 

Seo-01 Aor-03 

NA NA 
NA NA 
NA NA 
NA NA 

8.8 B CJl 14.2 
47.8B 17.5 

NA NA 
·<.·10000. 33.8J 
< 10 (UJl NA 
44.4(J) 39.8 
10.2 (J) 12.3 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

MW-22-04 
Aua-95 Seo-97 Seo-99 Seo-01 

ND ND <3 NA 
ND ND <3 NA 
ND ND <3 NA 
ND ND <3 NA 

ND ND 5.3 B IJl 5.2 B CJ) 
ND 10 16.8 B IJl 16.1 
ND ND 1.6B NA 
ND 86 51.2 B < 1000 
ND ND < 1.5 < 10(UJ) 
ND 29 52.1 38.6 (J) 
ND ND 4.6 B CJ) < 10 CUJ) 

ND ND ND NA 

ND ND ND NA 

ND ND 0.51 p (J) NA 
ND ND <20 NA 
ND ND < 0.04 NA 

Laboratorv gualiflers .. 

assigned as a result of internal laboratory data assessment ptocedures 

B - Value less than CRDL but greater than or equal to IOL 

J - estimated value, less than CAOL but greater than or equal to IOL 

Aor-03 

NA 
NA 
NA 
NA 

18.6 
12.7 
NA 

123 J 
NA 

62.2 
<10 

NA 

NA 

NA 
NA 
NA 

UB - ~~alifies as non-detct due to pre~_~e <?f ~al~e _in ~~iat~ _la~~t<?'Y t>t~nk 

two 

EPA Oualifiers--assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J - Estimated value detected less than the CROL but greater than the reporting limit. 

U - Compound was analyzed tor but not detected. Analyte result was below the CRDL. 

UJ - Estimated as a non-detect at the detection limit. 
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Table 2.11 
LF-23 Analytical Groundwater Results, 1991 Remedial Investigation 

NMGWQ Detection 
Location: Background1 EPAMCL 

Standard Limit 
MW-23-01 MW-23-02 

lunnradient) 

Analvses 
lnoraanic Results 
EPA 160.1-Total Dissolved Solids (mall\ 43600 -- 1000 (10) 

EPA 300.0- Chloride (mall\ 19600 -- 250 126) 
EPA 300.0- Sulfate lmalll 7470 -- 600 110) 
EPA 340.2- Fluoride lmalll 4.7 4 1.6 10.10) 
EPA 353.1- Nitrate-Nitrite lmalll 98 -- -- 10.022) 
EPA 365.2-Total Phosohorous lmalll 0.75 -- -- 10.020) 
SW6010- Metals lun/L) 
Cadmium 8.3 5 10 15) 

Chromium 234 100 10 110) 

Coooer 38.6 -- 1000 120) 

Nickel 43.6 -- 200A 120) 

SW7421- Lead lua/L) 19.9 15 50 16\ 
Oraanic Results 
SW8080 - Oroanochlorine Pesticides and PCBs (µ~ vll 
delta - BHC -- -- -- 10.0095) 
SW8240 - Volatile Oraanics lua/L) 
Methvlene Chloride -- -- 100 15\ 

Note: Table presents only constituents detected in ground water at this site . 
X = SW8080-- Presence of analyte confirmed by second column analysis, but quantitation was not confirmed. 
J = Detected below the detection limit. 

37000 40000 
13000 ::::f:tiiOd.(.ttt 
5900 5800 
1.5 1.0 

0.74 13 
0.091 0.73 

<5 5.9 
< 10 10 
<20 31 

<20 36 
<6 15 

< 0.0095 0.17 x 

<5.0 9.6 

MW-23-03 

31000 
16000 
4600 
1.1 
9.8 
0.16 

<5 
< 10 
<20 

22 
<6 

< 0.0095 

4.6 J 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
-- = No value or standard was found 
A NMGWQ Standard for Irrigation Use 
1 Source for metals background values: Radian (1993b). Source for all other background values: Radian (1992c) 

MW-23-04 

23000 
11000 
3700 
1.4 
13 

0.16 

<5 
<10 
<20 

<20 
<6 

0.014 x 

9.3 
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Table2.12 
LF-23 Anatytical Groundwater Results, 2003 Long-Term Monitoring 

NMGWQ 
WeflNumber 8ackarouncl' EPAMCl Standard 

Samolina Data I wm• wm ~gs 

VQCa "'M 
~one I .. .. .. 
Bromofonn I .. .. .. 
Methvtene chk>fide I .. .. 100 
Metats·wn1j\ 
-ic 35.4 10 100 
Barium 85.2 2000 1000 
Cadmium 7.4 5 10 
Iron .. .. 1000 
Mann•nese .. .. 200 
Selenium 85.3 50 50 
Silver 6.7 .. 50 
· lrn•nochlorine Pesticides 1 .. n11 \ 

all I .. .. .. 
Poklf"hlnrinaled BinhAnvla fun/1 \ 
all I .. 0.5 1 
~rinaled Hetbicidee:i tunlt \ 

-Nit I .. .. .. -' l'"'8ea olhwwlM NpOMd, no VOCI were detlicted prior to 2001 ming EPA MelMJd 82608 

(EPA Maltot a2&0A wu ueec1 to .wyze tor VOC. In lhe 1185-"' 1997 ptOWema) 
1~ alherwiMI NpOftad, no """*-dlleo'9d Yllil'lg EPA Mmhod88010B Trace& 7•f10A 

(EPA Mellod ICllOA.wu ueecl tomN!yzefOJ~pedcides in t.1996-"' 1997 progfMW.) 

I LWeu ........ repcnd. no ~pa9lddell weredalecla:t prior to'99U8ir1g EPA Method aoe1A. 

(EPA Maltot llOllOA. WM ueecl to --'YZe tor org.vxHorine plllltiadal; int. 19516 ard 1997 progranw.) 

• Upgr.-.nt mcniDring Mii 

CROL • eontr.:t-~ o.ction Limll 

IDL-lnatnlmsll~Lmit 

NA-not~ 

NO· not cw.a.d all°' ebow rnalhod niporting limit 

voe.-~~eomp:undli 
Wl-·mk:nlglwnllpel' .. 

-- No value or standard f<M.nd 
~ Source: Radian, 1993b. 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

MW-23-01' 
Sep-97 I Seo-99 

ND 1 J 
ND <3 
20 <3 

ND 7.98/Jl 
ND 21.58 IJl 
ND <0.3 
ND 646 
ND 348 
ND 16.4 8 IJl 
ND <0.5 

ND ND 

ND I ND 

ND I 0.085 P IJl 

I 

I 

I 

I 

I 

Seo-01 I Aor-03 Aua-95 I ~-97 

NA I NA ND 
NA I NA ND 
NA I NA ND 

NA NA ND 
22.9 < 10 ND 
NA NA ND 

< 10,000 <2000 ND 
223 'J 13.6J ND 
9.58 IJl 44J ND 

NA NA ND 

NA NA ND 

NA I NA ND 

< 0.5 I NA ND 

'-*'tlgryqyoMl!ort--

ueigned u •~otk'MllNIWKlf'Alofydmaa~prooedurel!I 
e-v.iu. ... '-'CROLbut~'-'°'~'°1DL 
J- 8lllimUlld ...iu.; .... twn CROlbulgreMerhnoreqltll tolOI.. 

I 
I 
I 

I 

LS - au.lfillll a norHWct di.le to pr--.ce at ArMllyte in -mtad labotm.y b6ank 

~-•reNl.otindep9denldAtawlidAtiorl 

(J)·e.m...t--
(W)·earn..d--blowhlniportinglimit 
(U) Compound WM ..tyzad IOI' but not dacted 

200.1 yaWMgn Oup!lip 

J- EallrnUld..-..delecledi...llM lheCRDl. butgreaterhn Iha reporting limit. 

ND 
ND 
ND 

ND 
21 
ND 
ND 
ND 
13 
ND 

ND 

ND 

ND 

U - Compound WM .-ynd k:lr bul not delectat. Mlf)te f...tl wu b.iow Iha CR0L 

w-~••nan-dmctA11tedlmctior\1rntt 

MW·23·02 
Seo·99 Seo-01 

<5 NA 
<3 NA 
<3 NA 

6.28 IJl NA 
29.1 8 J 32.38 

0.78 NA 
< 110 < 10000 
12.68 9.98 IJl 

57.48(JJ 24.2 (Jl 
5.28 IJl NA 

ND NA 

ND NA 

<0.08 NA 

Anr-03 

I NA 
I NA 
I NA 

NA 
10.1 J 

NA 
<2000 
<100 

"'"° NA 

I NA 

I NA 

NA 
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Table 2.12 
LF-23 Analytical Groundwater Results, 2003 Long-Term Monitoring 

NMGWO 
Well Number Back around" EPAMCL Standard 

Samplinq Data I '·'"" A•~·95 

VOCs Inn/I\ 
Acetone I -- -- --
Bromoform -- -- --
Mettw lene chloride I -- -- 100 

Metals"' , .... n 

Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Cadmium 7.4 5 10 
Iron -- -- 1000 
Manaanese -- -- 200 
Selenium 65.3 so so 
Silver 6.7 -- so 

Oraanochlorine PesticidesJ fonll 1 

all I -- -- -
Polvchlorinated Bie>henvls 4 

ruatl) 

all I -- 0.5 1 
Chlorinated Herbicides" '"n11 1 

4-Nilroohenol I -- -- --
,._, 
1 lJnleu alherMM repon.d, no voes WWII detected pnor to 2001~EPAMahld82608. 

(EPA Method 12t10A.,.. i..t lo mnatyz11 tor VOCa *" lhll 1996 and 1997 progr.rna.) 
1 Un1eu olhefwlee ~. nomalals werei daecled U8lng EPA Melhod960108 T,_& U7M 

(EPAMeltlodeoeoA-. ueed to...tyie for cwganoct*.inne~ 111hi199511nd111197 ptqpm11.) 

~ lHaa CJlhenrM9 niportad, noorganochlonnepeabcidee-deleder:I prior'° 119 u8lr'9 EPA Mathod eoe1A. 

(EPA Melhod eoeoA. wu u..t lo aM!yze lor otgMOCtDne ~in the 1995 llnd 1187 pragr.,,..) 

• Upgraclkwrt mondoring well 

CROL • Connct-raquifed ~ l.mvl 

\Dl • lnall'UrNnt Deleclion UrNt 

NA·nd~ 

NO· noldaB:ted .torllbJl.'9tnelhod repor11ng llmlt 

voe •• w1ia11e orgM1c: compoune19 

w'l·~,,..111er 

•• No value or standard loood 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

MW-23-03 
s~-91 I s~-99 

ND I <5 
ND <3 

I 18UB <3 

ND <3 
20 25.3 B IJ\ 
ND <0.3 
ND < 110 
ND 80.3 

11 JS 42.7 B IJl 
ND <0.5 

I ND I ND 

I ND I ND 

I ND <0.08 

I 

I 

I 

I 

s~-01 I Anr-03 A··--95 I Seo-97 

NA I NA ND 
NA ' NA ND 
NA I NA ND 

NA NA ND 
35.0B 15 J ND 

NA NA ND 
< 10,000 <2000 ND 
t3.9IJI 43.6J ND 
13.6 IJ\ ...... ND 

NA NA ND 

NA NA ND 

NA NA ND 

NA NA ND 

labqaklnl gun!jljs;Q-· 

u.gned u • rasult ol nll!lmlll W:ioralofy data auaeament procedurea 

B-YlllueleulhanCRDLbutgreelier.,.,..Ofaqual lDIOl 

J-lllllimaledwdue. less lharlCRDLbulgte111etlhan0t~tolDL 

I 

' I 

LIB - Oualdte11 &S non-detd due lo pr--.oe of ~In ....a.led i.boralory blank 

~--aaaognedu•r-..11.olindeplnientc:a.&a~ 

(J)- Eatim.ta:l lnllue 

(W) - Estimated value blow the raportang limit 

(U) Compound wu analyzed tor but not detected 

2003 V*Mboo 9uo1llm 

J • Enmated wdue delecled i.. twi the CROI. but g,_.. 1twi the lapoting limit 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

U - Compound wu ..-..lyzad lot bul net detaclad. AnM)4e N8l.llt WU below Iha CROL 

W·enm.&adua~.tlhld8klctionmwt. 

I 

I 

I 

I 

MW-23-04 
Seo-99 I Seo-01 

1 J I NA 
<3 I NA 
<3 I NA 

3.88 (Jl < 10 
33.3 B IJl 41.1 8 

<0.3 NA 
91.1 B < 10000 
98.5 55.4 J 

13.0BIJl 6.98 (J} 

< 0.5 NA 

ND NA 

ND NA 

<0.08 NA 

I Aar-03 

I NA 
NA 
NA 

NA 
10.6 J 

NA 
<2000 
< 100 
cfOO 

NA 

I NA 

I NA 

I NA 
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Table 2.13 
Analytical Groundwater Results, 1991 Remedial Investigation 
LF-29 

Analyses Background1 EPAMCL 

EPA 160.1- Total Dissolved Solids (ma/Ll 43600 --
EPA 300.0- Chloride (mQ/Ll 19600 --
EPA 300.0- Sulfate (mg/L) 7470 --
EPA 340.2- Fluoride (ma/Ll 4.7 4 
EPA 353.1- Nitrate-Nitrite (mg/L) 98 --
EPA 365.2- Total Phosphorous (mci/L) 0.75 --
SW6010- Metals lua/L) 

Antimony 89.6 6 
Bervllium 3.8 4 
Chromium 234 100 
Conner 38.6 1300 

Nickel 43.6 --
Zinc 253.4 --

SW7421-Leadlua/L) 19.9 15 
SW7740- Selenium (µg/L) 79.3 50 
SW8080 - Oraanochlorine Pesticides and PCBs lua/L) 

4,4'- DDD -- --
SW8240 - Volatile Oraanics (ua/Ll 

Chloroform -- --
Methvlene chloride -- --

Note: Table presents only constituents detected in ground water at this site. 
C = Presence and quantitation of analyte confirmed by second column analysis. 
J = Detected below the reported detection limit. 
B = Analyte detected in labratory blank analysis, no blank subtraction performed. 
Z = SW6010, SW7421 -Analyte detected in method blank. 

-- = No value or standard was found 
2 = Upgradient monitoring wells 

NMGWQ 
Standard 

1000 
250 
600 
1.6 

--
--
--
--
50 

1000 
200A 

10000 
50 
50 

--
--
--

1 Source for Inorganic Results: Radian (1992). Source for Metals Radian (1993). 
" NMGWQ Standard for Irrigation Use 

Location: 

MW-29-032 MW-29·042 MW-29-01 2 MW-29-02 

7100 6000 21000 21000 
1100 1000 7800 6900 
3200 2800 4900 5800 
1.1 < 0.10 1.4 1.1 
6.4 11 11 9.0 

0.07 0.063 0.77 0.49 

< 100 < 100 230 (20) 
<2 <2 4.9 4.5 

< 100 < 100 66 (20) 
<20 <20 110 73 

<20 <20 97 61 
<20 <20 180 130 
<3 <3 10Z 15 

<6.9 6.2 18 25 

0.028C <0.0094 <0.0096 < 0.010 

22 6.2 < 5.0 < 5.0 
1.5 J 5.4 9.3 B 11 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
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HydroGeoLogic, Inc. -Work Plan Supplemental RF/-Holloman AFB-New Mexico 

Table 2.14 
LF-29 Analytical Groundwater Results, 1997 Phase II RCRA Facility Investigation 

Background' EPAMCL 
NMGV\.Q Detection 

Location ID Standard Limit MW29..032 

SW6010 lua/LI 
Aluminum - - 5000• 1500) 32 
Barium 930 2000 1000 (50) <DL 
Calcium - - - 1100\ 540000 
Iron - - 1000 (500) 240 
Maanesium - - - (100) 310000 
Maananese -- - 200 (50 ND 
Nickel 43.6 - 200• 1200) ND 
Potassium - - - (25000) <DL 
Sodium - - - 125000) 725000 
Thallium 94.3 2 - 110\ ND 
Vanadium 434.4 - - 150) 26 
Zinc 253.4 -- 10000 1100\ <DL 

SW7060 u~/L) 
Arsenic 72.3 10 100 110\ I <DL 

SW7421 IU!l/LI 
Lead 19.9 15 50 1201 I ND 

SW7740 lua/Ll 
Selenium 79.3 50 50 125) I <DL 

swaoao 1ua1u 
4.4'-DDE -- - - 10052\ ND 
Endosulfan II -- - - 10.01) ND 
beta-BHC -- - - 10.011\ ND 
delta-BHC - - - 10023) 0.0046 J 

SW8150 fuall) 
2,4,5-TP ISilvex) - -- - to.5\ I ND 
Dicamba - - -- 10.5) I ND 

SW8240 lua/Ll 
1,2 Dichloroethane - -- 10 15 ND 
2-Chloroethyl vinyl ether - - - (5 ND 
Acetone -- - - 110 ND 
Benzene -- - 10 15 0.18 Jb 
Bromodichloromethane -- - - (5 ND 
Chlorofonn - - 100 15\ 11 
Methvlene chlonde - - 100 (5) 0.82 JB 
Toluene -- -- 750 15\ 0.29 Jb 
Total xylenes -- - 620 15) 0.49 Jb 

SW8JJO lua/Ll 
1,3,5-Trinitrobenzene -- - - 1026\ I ND 
2.4,6-Trinitrotolune -- - -- (0.11) I ND 

b = Reported analyte concentration cannot be distinguished from field blank concentrations. 
B = Reported analyte concentration may be due to analytical background (or noise) from the laboratory. 
J = Estimated concentration, analyte measured below the detection limit. 
NA = Not applicable. 
ND = Nol detected. No instrument response for analyte or result less then zero. 
( ) = Detection limit. 
<DL = Analyte measured below the dectection limit and below the background UTL. 

1 Source: Radian (1993b). 
2 = Upgradient monitoring wells 
• NMGWQ Ground Water Standard tor Irrigation Use 

MW29-042 MW29-052 

1700 10300 
<DL 98 

659000 1,010,000 
1400 9600 

539000 1, 100,000 
<DL 8900 
ND ND 

26200 <DL 
1,590,000 4,380,000 

ND ND 
29 ND 
ND ND 

I <DL 15 

I <DL <DL 

I <DL <DL 

ND 0.0015 J 
ND 0.002 
ND 0.024 

0.0043 J 0.0091 J 

I ND I 0.0086 J 
ND I 0.073 J 

ND 350 
ND ND 
ND ND 

0.19Jb 3,100 
ND ND 

2.0 J ND 
1 OJB 23 J 

0.38 Jb ND 
1.3 Jb 35 J 

I ND I 2.6 
I ND I 023 

Resulls in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

MW-29-02 MW29..Q6 

1200 •fUOO 
<DL 190 

690000 191190000 
1600 12300 

1,070,000 931000 
ND 430 
ND <DL 
<DL <DL 

4460000 4270000 
ND ND 
<DL <DL 
ND ND 

I <DL I <DL 

I <DL I <DL 

I <DL I <DL 

ND ND 
ND ND 
ND ND 

0.0050 J ND 

I ND I ND 
I ND I ND 

9.3 9.6 
0.64 J ND 

ND ND 
0.20 Jb ND 

ND ND 
1.4 J ND 

0.98JB 1.1 JB 
0.37 Jb ND 
0.61 Jb 0.75 JB 

I ND ND 
I ND ND 

Results shaded in BOLD and italics exceed NMGVVQ Ground Water Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGVVQ standards but are below background and/or upgradien, levels 

I 
I 

MW29..07 MW29-08 

3100 1UOO<···· 
<DL 140 

637000 985000 
3400 .. ,,. ;: 

806000 829000 
72 280 
ND <DL 
<DL <DL 

3550000 3890000 
<DL <DL 
<DL <DL 
ND ND 

<DL I 9 

<DL I <DL 

<DL I <DL 

ND ND 
ND ND 
ND ND 
ND 0.0048Jb 

NA I ND 
NA I ND 

.82J 8.7 
ND ND 
ND 5.6Jb 

0.13Jb 0.14 Jb 
0.41 J ND 
4.4 J 0.22 J 

1.4 JB 1.2 Jb 
ND 020 Jb 

0.45 Jb 1.3 Jb 

ND I ND 
ND ND 

U.S. Air Force Center for Environmental &cellence 
M:IProjectslAFC_002_037 _04 _t 1_021R06-05 426.doc HydroGeoLogic. Inc. 7/29/2005 
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Table 2.15 
LF-29 Analytical Groundwater Results, 2003 Long-Term Monitoring 

Backqround5 EPA MCL 
luo/Ll 

voes 1 (µg/L) 
Benzene - 5 
Bromofonn -- -
Chlorofonn - -
1,2-Dichloroethane -- 5.00 
Methylene chloride - -
Napthalene - -

SVOCs2 luo/L) 
Butvlbenzvl ohthalate -- -
Di-n-butvl ohthalate - -
bis(2-Ethvlhexvll phthalate - 6 
Phenol -- -

Notes: 

detected prior to 2001 using EPA Method 82608. 

(EPA Method 8260A was used to analyze for voes in the 1995 and 1997 programs.) 

detected using EPA Methods 60108 Trace & 

NMGWQ 
lun/Ll Seo-97 

10 ND 
- ND 

100 3.6 
10 ND 

100 ND 
- ND 

- ND 
- ND 
- ND 
- ND 

(EPA Method BOBOAwas used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

pesticides were detected prior to '99 using EPA 

(EPA Method BOBOA was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

' Upgradient monitoring well 
5 No bckground values were available 

eRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed 

ND - not detected at or above method reporting limit 

voes - cotatile organic compounds 

µg/L - micrograms per liter 

- No value or standard was found 

Results in itaMcs exceed USEPA or NMGWQ standards but are below upgradient levels 

Well MW-29-07 
Seo-99 Sep-01 

<3 <5 
<3 <5 
4 2.7 J 

11 18 
<3 <5 
<5 <5 

1 J NA 
<5 NA 
1 J NA 
<5 NA 

Results in Bold and italics exceed USEPA Primary Drinking Water meLs and one greater than the background and upgradient values 

Well MW-29-08 
Apr-03 Seo-97 Sep-99 Sep-01 Apr-03 

NA ND <3 <5 NA 
NA ND <3 <5 NA 
1.9 ND <3 <5 0.25(J) 
15 ND 15 18 16 
NA ND <3 <5 NA 
NA ND <5 <5 NA 

NA ND <5 NA NA 
NA ND <5 NA NA 
NA ND 1 J NA NA 
NA ND <5 NA NA 

Laboratorv gualifiers-

assigned as a result of internal laboratory data assessment procedures 

8 - Value less than eRDL but greater than or equal to IDL 

J - estimated value; less than eRDL but greater than or equal to IDL 

U8 - Qualifies as non-<letct due to presence of analyte in associated laboratory blank 

EPA Qualifiers-assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J - Estimated value detected less than the eRDL but greater than the reporting limit. 

U - Compound was analyzed for but not detected. Analyte result was below the eRDL. 

UJ - Estimated as a non-detect at the detection limit. 
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Table 2.15 
LF-29 Analytical Groundwater Results, 2003 Long-Term Monitoring 

NMGWQ 
Backoround5 EPA MCL Standard 

luo/Ll l"n/L) luo/Ll 
voes 1 luo/L) 

Benzene - 5 10 
Bromoform - - -
Chloroform - - 100 
1,2-Dichloroethane - 5 10 
Methylene chloride - - 100 
Naothalene - - -

svocs2 luo/Ll 
Butvlbenzvl ohthalate - - -
Di-n-butyl phthalate - - -
bisl2-Ethvlhexvll ohthalate - 6 -
Phenol - - --

Notes: 

detected prior to 2001 using EPA Method 82608. 

(EPA Method 8260Awas used to analyze for voes in the 1995 and 1997 programs.) 

detected using EPA Methods 60108 Trace & 

Seo-97 

0.54J 
0.64 J 

ND 
ND 

2.5 UB 
ND 

ND 
ND 
ND 
ND 

(EPA Method 8080Awas used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

pesticides were detected prior to '99 using EPA 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 

• Upgradient monitoring well 
5 No bckground values were available 

eRDL • Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA • not analyzed 

ND - not detected at or above method reporting limit 

voes - colatile organic compounds 

µg/L - micrograms per liter 

- No value or standard was found 

Results in italics exceed USEPA or NMGWQ standards but are below upgradient levels 

Well MW-29-01 4 

Seo-99 Seo-01 

<3 <5 
<3 <5 
<3 <5 
<3 <5 
<3 <5 
<5 <5 

<5 NA 
<5 NA 
1 J NA 
2J NA 

Resutts in Bold and italics exceed USEPA Primary Drinking Water mCLs and one greater than the background and upgradient values 

Well MW-29-06 
Aor-03 Seo-97 Seo-99 Seo-01 Aor-03 

NA ND <3 <5 NA 
NA ND <3 <5 NA 
< 1 ND <3 <5 < 1 
< 1 ND 6 3.4 J 3 
NA ND <3 <5 NA 
NA ND <5 <5 NA 

NA ND <5 NA NA 
NA 1.6UB <5 NA NA 
NA ND 1 J NA NA 
NA ND <5 NA NA 

Laboratorv gualifiers-

assigned as a result of internal laboratory data assessment procedures 

8 - Value less than eRDL but greater than or equal to IDL 

J • estimated value; less than eRDL but greater than or equal to IDL 

U8 • Qualifies as non-<letct due to presence of analyte in associated laboratory blank 

EPA Oualifiers-asstgned as a result of independent data validation 

(J) • Estimated value 

(UJ) • Estimated value blow the reporting ~mit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J • Estimated value detected less than the eRDL but greater than the reporting limit. 

U - Compound was analyzed for but not detected. Analyte result was below the eRDL. 

UJ • Estimated as a non-detect at the detection limit. 
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i. OP30/S033 Boring Logs 
a 
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Boring Location 
MW-30&22-01 
MW-30&22-02 
MW-30&22-03 
MW-30&22-04 

SB-30&33-01 

SB-30&33-02 

SB-30&33-03 

SB-30&33-04 
SB-30&33-05 

SB-30&33-06 

SB-30&33-07 

SB-30&33-08 

SB-30&33-09 

SB-30&33-10 
SB-30&33-11 

Geology beneath the waste 

4.6-10 feet: sand: very pale orange, soft, moist, fine 
to very fine grained, poorly graded (SP) 

8-12 feet: silty sand: very pale orange, sand very 
fine to fine grained, poorly graded (SM) 
5.4 to 8 feet: sand: greyish-orange, soft, moist, very 
poorly graded, fine sand (SP) 

7.4 to 10 feet: sand: very light grey, hard, fine 
grained, black zones/mottling. Sand, as above: 
moist, hard 

4-5 feet: silty sand: light brown grading into waste: 
black (N1 ), moderate yellowish-brown 

4-8 feet: Clayey silt, same as above w/o waste 
3.2-6 feet: silt: very pale orange, hard, dry, non-
plastic, crumbly 

silt: very pale orange, hard, dry, drumbly, non-plastic 

Silt: medium light grey, hard, dry, crumbly 

Sample Interval Comments 
No waste found, low PIO hits 
No waste found, no PIO hits 
No waste found, no PIO hits 
No waste found, low PIO hits 

2,8 No pid hits where waste was found 

4,8 PIO of 238ppm where waste was found 

3,6 PIO of 21.2ppm where waste was found 

3,8 PIO of 19.4ppm where waste was found 
0.5, 8 No waste found, low PIO hits 

2.5, 6 No pid's taken 

2,4 No pid's taken 

2-2.5, 4 No pid's taken 

1, 3 No pid's taken 

PIO of 67ppm at 8 feet (where waste 
3, 10 was found) 

No waste pody encountered 
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Table 2.16 
DP30/SD33 Boring Logs 

Boring Location 
MW-30&22-01 
MW-30&22-02 
MW-30&22-03 
MW-30&22-04 

SB-30&33-01 

SB-30&33-02 

SB-30&33-03 

SB-30&33-04 
SB-30&33-05 

SB-30&33-06 

SB-30&33-07 

SB-30&33-08 

SB-30&33-09 

SB-30&33-10 
SB-30&33-11 

Total Depth OT Top of 
of Boring (ft) Waste (ft) 

31 
32 
27 

30.5 

10 1.3 

12 3 

8 2.6 

12 2.6 
12 

10 2.5-4 

8 2 

6 1.4 

6 0.9 

14 2.6 
8 

OT Bottom of 
Waste (ft) Description of Waste 

4.6 Waste, sand & silt; black (N1) some woodv material. 
3 feet: dark yellowish-orange (10YR 6/6) 
4 feet: pale yellowish-brown (10YR 6/2) 
5 feet: black (N1) 

8 7 feet: moderate yellowish-brown 
Waste: black (N1) composed of Silty Clay(?), wet, unidentifiable tape 

5.4 or plastic 
Waste: dark yellow brown to dusky yellow brown, rusty sand, small 
tinsel type plastic. 
At 4 feet: waste: soft black (N1) saturated waste colloidal to sludgy, 

7.2 grey, hairy layers, medium grey to greyish-black 

5-6 2.5-4 feet: waste: pale yellowish-brown, bluish-white, dusky yellow 
At 2 feet: Clayey silt: moderate brown, low plasticity, gypsum crystals, 

4 small waste body at top, olive grey 
Waste: moderate brown with minor black zones composed of stained 

3.2 sand 
waste: dusky yellow brown to dark yellow brown, moist, sandy, plastic 

2.6 material common 
waste: dark yellowish-brown, dry, silty and sandy, paper fragments; 
At 4 feet, waste same as above, sandy:dry. 
At 8 feet Waste: as above: with black soft sludge and plant material, 

8.8 to 8.9 feet grading to silt. 
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Inorganic Soil Analytical Results, 1991 Remedial Investigation 
DP-30/SD-33 

Location: 

Sample ID: Depth: 

NMGWQ Soil Screeninc Levels 
Industrial/ 

Background1 Residential Occupational 
Analyses (mo/kol (mo/ko) (mo/ko) 

SW6010 - Metals (mo/ko) 
Antimony 7.3 31.3 454 
Bervllium 1.3 156 2250 
Cadmium 1.0 74.1 8600 
Chromium 24.6 234 3400 
Copper 21.2 3130 45400 
Nickel 18.1 1560 22500 
Silver 0.73 391 5680 
Zinc 48.7 23500 100000 

SW7060- Arsenic (mo/kq) 6.9 3.9 17.7 
SW7421 - Lead (mo/ko) 12.3 400 750 
SW7471 - Mercury (mo/kq) -- 23.5 341 
SW7740- Selenium (mo/ko) 10.5 391 5680 
SW9310 - Gross Alpha and 
Gross Beta (pCi/g} · 

Gross Aloha -- -- -
Gross Beta - -- --

Note: Table presents only constituents detected in soil at this site 
ND = Not Detected, at the reported detection limit. 
@ Measured result is less than five times the detection limit 

Construction 
Worker 
(mq/kq) 

124 
56.2 

0.00474 
180 

12400 
561 
1550 

92900 
85.2 
750 
84.4 
1550 

-
-

SB· 30&33· 09 
91JULH030&33- 017 91JULH030&33· 018 

1.7- 2.7 ft 2.7- 6 ft 
(WASTE} (SOIL} 

DAF20 Result Result 
(mq/ko) 

5.42 <21 <21 
63.2 0.65 <0.42 
7.52 :: :: ) : f::jj'jff:::: =t ?? <1.0 
19.2 59 4.4 
703 49 <4.2 
261 17 <4.2 
8.47 <2.1 <2.1 

12400 180 9.4 
58.3 3.9 1.1 
9.17 240 0.78 
- 0.26 <0.050 

5.17 <0.53 <0.51 

-- 12 3.8 
- 20 6.3 

SB· 30&33-10 
91JULH030&33· 019 91JULH030&33· 020 

2.6- 8.9 ft 8.9- 14 ft 
(WASTE) (SOIL) 

Result Result 

<18 <76 
0.70 <1.5 

l=tt= ::::Si4 <3.8 
61 15 
200 <15 
16 <15 
3.1 <7.6 
790 28 
8.1 2.0 

: :: : :t9.0t::::::::tt 1.9 
0.70 <0.056 

<0.57 <0.49 

9.2 11 
15 10 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

.... ,••··~lfl~~1••••1•••. =········••:w1:.~11~·\~i~l~~·i~~M . 
4,4'-DDE 17200 78100 
Dieldrin 304 1200 
Endrin Aldehvde 
Endrin Ketone 

delta - BHC 

SW8150 - Chlorinated Herbicides 
MCPA 
MCPP 
SW8240 - Volatile Oroanics lua/k 
Ethvl benzene 10600000 25400000 
Methylene chloride 165000 440000 

Tetrachloroethene 9830 24600 

Toluene 248000 248000 
Xvlenes 132000 132000 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit 

X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 

J = Detected below the detection limit. 
Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits 

Samples were reanalyzed for this compound if detected in primary or secondary analyses. 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 

D =Secondary dilution required for this analyte. 

TIC = Tentatively identified compound. 
< = Analyte not detected at or above reported detection limit 

585000 
10200 

571000000 
2550000 

97600 
248000 
132000 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background level 

1 Source: Radian (1992c) and Radian (1993b) 

26800 
2.7 

10500 
16.9 

6.44 
6800 
10100 
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4.6J < 0.68 ;::-
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11 J < 3.4 I 

1600X < 0.68 ~ 
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Table2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

~-:.: ... ,.,\tP:Nfil\~.tL 
!®l~b? :\·:~P.§®Y 

PCB-1254 1110 8260 
delta- BHC 

SW8150 - Chlorinated Herbicides 
2,4-08 

Dicamba 

Benzene 27000 73600 
Chlorobenzene 176000 242000 
Ethvl benzene 10600000 25400000 
Methylene chloride 165000 440000 

Tetrachloroethene 9830 24600 
Toluene 248000 248000 
Trichloroethene 648 1590 

132000 132000 

-- --
Naphthalene 71900 98300 

Phenol 18000000 100000000 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit. 

X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 

J = Detected below the detection limit. 

4280 

157000 
242000 

571000000 
2550000 

97600 
248000 
34100 

132000 

--
98300 

69900000 

Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits. 
Samples were reanalyzed for this compound if detected in primary or secondary analyses. 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 
D =Secondary dilution required for this analyte. 
TIC= Tentatively identified compound. 

< = Analyte not detected at or above reported detection limit 

Results In BOLD and italics exceed a DAF20 standard and are greater than the background value 

Results shaded and italics exceed Human Health Standard and are greater than the background values 

Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 

28.3 
1030 
10500 
16.9 

6.44 
6800 
46.6 

10100 

393 

21.1 

:; :::A.•4®.:P? ( I 
220X 

I 
410 

I 49 
640 

47 J 
15 J 

35000 
3008 

200 
89008 
140J 

110000 

27000 
1300J 

3000J 

210 c 
< 0.58 

< 53 
< 16 

< 38 

< 120 
< 120 
< 120 
170 

< 120 
6.7 JB 
< 120 

< 120 

590 J 
< 11000 

< 11000 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

4,4'- DOD 24400 111000 829000 8400 
4,4'- DOE 17200 78100 585000 26800 
4,4'- DDT 17200 78100 138000 15800 
Aldrin 284 1120 6990 294 

Dieldrin 304 1200 10200 2.7 

Endosutfan Sulfate• 360000 4100000 1400000 1490000 
Endrin 18000 205000 69900 745 
aloha-BHC 902 3990 30000 0.443 
delta-BHC 

SW8150 - Chlorinated Herbicides lua/k 
2,4,5- T 

2,4-08 
Oicamba 
Dichloroprop 

MCPA 

SW8240 - Volatile Or' 
Ethvl benzene 10600000 25400000 571000000 10500 
Methylene chloride 165000 440000 2550000 16.9 

Tetrachloroethene 9830 24600 97600 6.44 

Xylenes 132000 132000 132000 10100 

SW8240 - Volatile Oraanics, TIC List (ualk· 
C4- Benzene 27000 73600 157000 28.3 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

Results In Italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 
• Endosutfan screening value was used; a value for Endosutfan Sulfate was not available 

< = Analyte not detected at or above reported detection llmlt 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

···········1~1•1:1•1••1•11•111ta~•·•·•• 
2- Methylnaphthalene 

cresol 
71900 98300 

18000000 100000000 
l\ohthalate 347000 1370000 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit. 
X = SW8080 -- Presence of analyte confirmed by second column analysis, but 
quantitation was not confirmed. 
J = Detected below the detection limit 

Y= SW8080- Endosulfan Sulfate calibration check standard outside accpetance limits . 
Samples were reanalyzed for this compound if detected in primary or secondary analyses. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performec 

C = Presence and quantitation of analyte confirmed by second column analysis. 

D = Secondary dilution required for this analyte. 
TIC= Tentatively identified compound. 
< = Analyte not detected at or above reported detection lim 

98300 
69900000 
4660000 

Results In BOLD and italics exceed a DAF20 standard and are greater than the background value 

Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 

393 
21100 

2170000 

::=:::: :}}$~!1.~~d~:l•••••J ,,. •••••• :;::::::::::::·:·. 

··n~~~T1~1111~m.:: 1~1~.~~m1~1~~ 

7800 J < 1300 

100000 < 1300 
1300J < 1300 
16000 < 1300 
41000 940 JB 

~ 
~ 

~ 
fi• 
~ 
!i 
I 
~ 

* ~ 
;:: 

V:l 
{§ 
'IS 

[ 

l 
::>:i 
~ 
I 
~ r 
::i:... 

~ 
I 
~ 
~ 

~ 
~ 

§" 



;:: 
~ 

1· 
> .,, 
,n 
8 
,"' 
8 , .... 
,'i. 
,-
.§ 

~ 
t; 
"' ~~ 

:c 

l 
i 
~ 

I 

~ 
::i:.. 
:::;· 
;si 
~ 
Q 

~ .... 
~ .... 
gi 
-.:: 

~· 
~ 
iS' -
~ 
w 
~ 

Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

-~-~ji~:~ 

SW8080 - Organochlorine Pesticides and PCBs (µg/kg) 

4,4'- DDT 17200 78100 138000 15800 
Endosulfan Sulfate• 360000 4100000 1400000 1490000 

SW8240 - Volatile Oraanics lua/k 
Methylene chloride 165000 440000 2550000 16.9 

SW8270 - Semivolatile Organics (µg/kg) 

cresol 

71900 98300 98300 393 
347000 1370000 4660000 2170000 

NOTE: Table presents only constituents detected in soil at this site . 

ND = Not detected, at the reported detection limit 

X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 
J = Detected below the detection limit. 
Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits 

Samples were reanalyzed for this compound if detected in primary or secondary analyses. 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 
D = Secondary dilution required for this analyte 

TIC= Tentatively identified compound. 

< = Analyte not detected at or above reported detection limit 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 

Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results In italics· exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 

• Endosulfan screening value was used; a value for Endosulfan Sulfate was not available 
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Table2.18 
DP-30/S0-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

:::::u 

-
SW8080 - Organochlorine Pesticides and PCSs (µg/kg) 

4,4'- ODD - 24400 111000 829000 
4,4'- DDT -- 17200 78100 138000 
Dieldrin -- 304 1200 10200 
Endosulfan Sulfate* -- 360000 4100000 1400000 

Endrin -- 18000 205000 69900 

PCS-1254 -- 1110 8260 4280 
!SW8240 - Volatile Organics (uo/kq) 

Chlorobenzene -- 176000 242000 242000 
Ethyl benzene -- 10600000 25400000 571000000 
Methyl ethyl ketone - 573000 2100000 1880000 
Methylene chloride -- 165000 440000 2550000 

Toluene -- 248000 248000 248000 
Xylenes -- 132000 132000 132000 

SW8270 - Semivolatile Oraanics (uo/k( 
Senzo(b )fluoranthene - 6210 23400 214000 

Senzo(k lfluoranthene - 62100 234000 2140000 
Pvrene -- 2300000 31300000 9050000 
bis(2-Ethylhexyl)phthalate -- 347000 1370000 4660000 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit. 
X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 

J = Detected below the detection limit. 

Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits. 

Samples were reanalyzed for this compound if detected in primary or secondary analyses. 

S = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
C = Presence and quantitation of analyte confirmed by second column analysis. 

D = Secondary dilution required for this analyte. 

TIC = Tentatively identified compound. 
< = Analyte not detected at or above reported detection limit 

8400 
15800 

2.7 
1490000 

745 

--

1030 
10500 
6630 
16.9 

6800 
10100 

3400 

34000 
568000 

2170000 

Results in BOLO and italics exceed a DAF20 standard and are greater than the background values 

Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 

* Endosulfan screening value was used; a value for Endosulfan Sulfate was not available 

• ••<•:::::=::t:••t3!ih~3~~~\\ ?: • \ :'•:•• 

:0r-''~1,:1~i~~~l!il~~jij·• 

< 5.4 0.020 J 
< 11 17 c 
< 5.4 0.95X 
<16 10 x 
< 5.4 0.17 J 

>::: • aoom:rc.tk: t•• 130 c 

38 J < 140 
< 140 25J 

< 2700 2100 J 
120JB 1708 

13 J < 140 
43 J 120 JS 

550 J < 1200 
550 J < 1200 
360 J < 1200 

1800 JS 81 JB 

~ 
~ 
~ 
~ 
~ 
r;· 
~ 
;> 
I 
~ 
~ 

~ 
;::: 
Vl 
~ 
"l;;'j 

~ 
;:i 

"" ;::: 

§'.. 
::i:;, 

~ 
I 
~ 

i 
;::: 
~ 

ti5 
I 
~ 
<: 
~ 
~ 
;::;· 
c 



;:: 

:ii 
.£. 
a 
~ 
;!] 
'§ 
'8 
I~ 
'-ls 
~ 
5: ... 
~ 

~~ 
~ 
::i:.. 
:::;· 

:i: 
~ 

~ 
£' 
!S" 

~ 
.... 
~ 
§ 

~ 
;::i 
~ 

Q 
;:: 

~ 
~ ..... 

~ 
:::. 
;::i 
§ 
~ 
~ 

I 
~ 

Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

4,4'- DOD -- 24400 111000 
4,4'- DOE -- 17200 78100 
Aldrin -- 284 1120 
delta-BHC -- - --

4370 19300 

165000 I 440000 
248000 I 248000 
132000 I 132000 

71900 I 98300 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit 

X = SW8080 - Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 

J = Detected below the detection limit. 

829000 
585000 

6990 

80900 

2550000 
248000 
132000 

98300 

Y= SW8080- Endosulfan Sulfate calibration check standard outside accpetance limits 

Samples were reanalyzed for this compound if detected in primary or secondary analyses. 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 

D =Secondary dilution required for this analyte. 

TIC= Tentatively identified compound. 
< = Analyte not detected at or above reported detection limit 

I 8400 
I 26800 
I 294 

I 7.09 

16.9 
6800 
10100 

393 

Results In BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and Italics exceed Human Health Standard and are greater than the background value: 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 

:::::::::::: ~~~AA~l!lk}L::=:::=::;:J:=It 

~~~~~8~~\l~;~~-l~~~~~~~~ITII~! 
-~~+'..t. .·.·.·.·.·.:·:··-·-:-· 

~ 
~ 
;::i 
~ 
~ 
~ 

5.8X <0.6 r;· 
5.7X < 0.6 ;:;-
19 x < 0.6 :i 

250X < 0.6 I 
1.2 c <0.6 ~ 
310 I < 39 n * I '1;) 

iS"" 
2008 6408 

I~ 15 JB 9.5JB 
50 J < 120 ~ ..... 

5800 I ND II 
~ 

I~ 
;:: 

49000 I < 12000 u ,~ 

~ 
I 
~ ..... ..... c 
~ ;:: 

::i:.. 

~ 
I 
~ 
;t 

~ 
~ 

§" 



:;:: 
;;. 

=<' 
~· 
,;; 

> 
I~ 
I~ 

:~ 
•§ 

~ 
"' ~ 
~~ 
~ 
::i:... 
:::;· 

~ 

j 
1r 

~ 
~ 

i 

~ 
~ 
~ 

Q 
:::! 
~ ..., 
'B' ..., 

~ 
..:: 
~-
§ 
~ 
El -
~ 
~ 
[ 
~ 

Table 2.18 
OP-30/S0-33 Organic Soil Analytical Results, 1991 Remedial Investigation 
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SW8080 - Organochlorine Pesticides and PCBs (µg/kg) 

4,4'- ODO 24400 111000 829000 
4,4'- ODE 17200 78100 585000 
4,4'- DDT 17200 78100 138000 
Aldrin 284 1120 6990 

Oieldrin 304 1200 10200 

Endrin 18000 205000 69900 
Endrin Aldehvde - -- --
Endrin Ketone - -- -
aloha-BHC 902 3990 30000 
delta-BHC -- -- -
gamma-BHC 4370 19300 80900 

SW8150 - Chlorinated Herbicides lua/I« 
Dinoseb 

SW8240 - Volatile Organics (µg/kg) 

Benzene 27000 73600 157000 

Chlorornethane 19500 47700 253000 
Ethvl benzene 10600000 25400000 571000000 
Methylene chloride 165000 440000 2550000 

Tetrachloroethene 9830 24600 97600 

Toluene 248000 248000 248000 

Trichloroethene 648 1590 34100 
Xvlenes 132000 132000 132000 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

Results In Italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 
< = Analyte not detected at or above reported detection limit 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

NOTE: Table presents only constituents detected In soil at this site. 

ND = Not detected, at the reported detection limit 

X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantltation was not confirmed. 
J = Detected below the detection limit. 
Y= SW8080- Endosulfan Sulfate calibration check standard outside accpetance limits. 
Samples were reanalyzed for this compound If detected in primary or secondary analyses. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
C = Presence and quantitation of analyte confirmed by second column analysis 

D = Secondary dilution required for this analyte . 
TIC= Tentatively identified compound. 
< = Analyte not detected at or above reported detection lim 

Results In BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

SW8080 - Organochlorine Pesticides and PCBs (µg/kg) 

PCB-1254 
delta-BHC 

SW8150 - Chlorinated Herbicides 
2,4-D 

Dinoseb 

SW8240 - Volatile Oroanics lua/k 
1, 1, 1-Trichloroethane 
1 , 1-Dichloroethane 
Benzene 
Chlorobenzene 
Ethyl benzene 

Methvlene chloride 
Tetrachloroethene 
Toluene 

Trichloroethene 

Xvlenes 
SW8240 - Volatile Oraanics, TIC List luafk, 

1,2-Dichlorobenzene 

Chlorofluoromethane 

Heotanoic acid, methvl ester 

1110 8260 

551000 551000 
820000 1220000 
27000 73600 
176000 242000 

10600000 25400000 

165000 440000 
9830 24600 

248000 248000 

648 1590 

132000 132000 

116000 I 116000 

4280 

551000 
1220000 
157000 
242000 

571000000 

2550000 
97600 
248000 

34100 

132000 

I 116000 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background value 

Results shaded and italics exceed Human Health Standard and are greater than the background values 

Results In Italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 

< = Analyte not detected at or above reported detection limit 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

\ t::::::::::~"HM~+lmt@tttili? i:? : 

:: :::::::::;;:~:;;;;·:;::::;;;;~~:;:;::···;::::.:;·~::;:,;~;~ ::··:··::: :·:· : ::::: f'.0~M~~~~~!!1t~1:1~:111~~~~~-

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit 

X = SW8080 -- Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 
J = Detected below the detection limit. 
Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits. 
Samples were reanalyzed for this compound if detected In primary or secondary analyses. 
8 = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
C = Presence and quantitation of analyte confirmed by second column analysis 

D = Secondary dilution required for this 3nalyte . 
TIC= Tentatively identified compound. 
< = Analyte not detected at or above reported detection llm 

Results In BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background level 
1 Source: Radian (1992c) and Radian (1993b) 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 
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SW8080 - Organochlorine Pesticides and PCBs (µg/kg) 

4,4'-DDE 
4,4'-DDT 
Aldrin 
Dieldrin 

Endrin Aldehyde 

Heptachlor epoxide 
PCB-1254 
alpha-BHC 
delta-BHC 

amma-BHC 
SW8150. Chlorinated Herbicides (µg/kg) 

1, 1, 1-Trichloroethane 

Ethyl benzene 

Methylene chloride 
Tetrachloroethene 
Toluene 

Trichloroethene 

17200 
17200 
284 
304 

1110 
902 

-· 
4370 

551000 

10600000 

165000 
9830 

248000 

648 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit 

78100 
78100 
1120 
1200 

--
·-

8260 
3990 

.. 
19300 

551000 

25400000 

440000 
24600 
248000 

1590 

X = SW8080 -· Presence of analyte confirmed by second column analysis, but 

quantitation was not confirmed. 

J = Detected below the detection limit. 

Y= SW8080-- Endosulfan Sulfate calibration check standard outside accpetance limits. 
Samples were reanalyzed for this compound if detected in primary or secondary analyses. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 
D = Secondary dilution required for this analyte. 
TIC= Tentatively identified compound. 
< = Analyte not detected at or above reported detection limit 

585000 
138000 

6990 
10200 

·-
.. 

4280 
30000 

-
80900 

551000 

571000000 

2550000 
97600 
248000 

34100 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 
Results In italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 
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Table2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 
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I''' • ·: .... 'S'::·:=::T:::C~:c":'.J!tr'.-:'.''. '4 "''.".:"'.'.••t'llll~ji W%bi™""lmrn 

SW8080 - Organochlorine Pesticides and PCBs (µg/kg) 

4,4'-DDD - 24400 111000 829000 
4,4'-DDE -- 17200 78100 585000 
Aldrin -- 284 1120 6990 
Chlordane -- 16200 71900 130000 

Dieldrin -- 304 1200 10200 

Heotachlor eooxide -- -- -- --
delta-BHC -- -- -- --
Jamma-BHC -- 4370 19300 80900 

SW8150 - Chlorinated Herbicides 
2,4-DB I -- I - I -- I - I MCPA - -- -- --

,SW8240 - Volatile Organics lua/kg} 
1, 1,2-Trichloroethane 10700 27000 175000 
Benzene -- 27000 73600 157000 

Ethyl benzene -- 10600000 25400000 571000000 

Methylene chloride -- 165000 440000 2550000 
Toluene - 248000 248000 248000 
Trichloroethene -- 648 1590 34100 

Xylenes -- 132000 132000 132000 

SW8240 - Volatile Organics, TIC List (µg/kg) 

71900 98300 98300 
71900 98300 98300 

C2-Naohthalene I -- I 71900 98300 98300 

C2-Naphthalene2 I -- I 71900 98300 98300 

C2-Naohthalene3 I -- I 71900 98300 98300 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 

Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian {1993b) 
< = Analyte not detected at or above reported detection limit 

14000 

8400 180 x <0.62 
26800 240 c < 0.62 

294 37 J <0.62 
7210 <300Z 59 c 
2.7 140X < 0.62 

- 940X < 0.62 

-- 1200X < 0.62 
7.09 < 59 0.75 c 

-- I < 54 I 22 J 

-- 29000 < 15000 

24.7 190 < 120 
28.3 220 2.4 J 

10500 31000 < 120 

16.9 8908 5008 
6800 2400 B 6.4 JB 
46.6 \ : t''''t.?$.Pt/:::::y : < 120 

10100 37000 6.4 J 

393 ND 5100 
393 ND 3600 

393 ND 520 

393 ND 1900 

393 ND 590 
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Table 2.18 
DP-30/SD-33 Organic Soil Analytical Results, 1991 Remedial Investigation 

1111111111:1i1~•~~\1111ir11~111 
2-Methylnaphthalene 

,-cresol 
Anthracene 23500000 264000000 
Fluorene 3130000 29400000 
Naphthalene 71900 98300 
Phenanthrene 1800000 20500000 

NOTE: Table presents only constituents detected in soil at this site. 

ND = Not detected, at the reported detection limit. 
X = SW8080 -- Presence of analyte confirmed by second column analysis, but 
quantitation was not confirmed 

J = Detected below the detection limit . 

85300000 
10600000 

98300 
6990000 

Y= SW8080- Endosulfan Sulfate calibration check standard outside accpetance limits. 
Samples were reanalyzed for this compound if detected In primary or secondary analyse~ 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 

C = Presence and quantitation of analyte confirmed by second column analysis. 
D = Secondary dilution required for this analyte. 
TIC= Tentatively Identified compound. 

< = Analyte not detected at or above reported detection limit 

1600000 
100000 

393 

76200 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background value: 

Results in Italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 

10000 J 1400 

2800 J < 1200 
< 12000 550 J 
< 12000 210 J 
4300J < 1200 

< 12000 470 J 
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Boring: 1 
Sample Type: Waste 

Receptor 
Residential PCB-1254 

Industrial Worker --
Construction Worker cadmium 

Boring: 6 
Sample Type: Waste 

Receptor 

Residential --

Industrial Worker --

Construction Worker --

Table 2.19 
DP-30/SD-33 Summary of Constituents Exceeding Human Health-Based SSLs 

Holloman AFB, New Mexico 

2 3 4 
Soil Waste Soil Waste Soil Waste 

-- ethvlbenzene -- -- -- --
-- ethylbenzene -- -- -- --

cadmium cadmium cadmium cadmium cadmium cadmium 

7 8 9 
Soil Waste Soil Waste Soil Waste 

chromium, PCB-1254, PCB-1254, -- -- --lead TCE TCE 

-- lead -- TCE -- TCE 

cadmium, 
cadmium chromium, -- cadmium -- cadmium 

lead 

5 
Soil 1.5-8 ft 

-- PCB-1254 
-- PCB-1254 

cadmium 
PCB-1254, 
cadmium 

10 
Soil Waste 

TCE, 
-- ethylbenzene, 

lead 
ethyl benzene, -- lead 

-- cadmium, lead 

8-12 ft 

--
--

cadmium 

Soil 

--

--

cadmium 
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Table 2.20 
DP-30/SD-33 Analytical Groundwater Results, 1991 Remedial Investigation 

NMGWQ MW-3o&~3-o1 MW-30&33-02 MW-30&33-03 MW-30&33-04 Location: Background
1 

EPA MCL Standard (upgradrent) 
Analyses 
EPA 160.1 - Total Dissolved Solids (mq/L) 43600 -- 1000 19000 28000 31000 40000 
EPA 300.0 - Chloride (mg/L) 19600 -- 250 6800 12000 13000 15000 
EPA 300.0 - Sulfate (mo/L) 7470 -- 600 4200 4700 5200 :8200 
EPA 340.2 - Fluoride (mg/L) 4.7 4 1.6 1.9 1.5 1.4 
EPA 353.1 - Nitrate-Nitrite (mg/L) 98 -- -- 12 7.5 41 
EPA 365.2 - Total Phosphorus (mg/L) 0.75 -- -- 0.28 0.15 0.28 
SW6010 - Metals (µq/L) 

Antimony 89.6 6 -- 140 <100 <200 
Beryllium 3.8 4 -- <2 <2 <4 
Cadmium 8.3 5 10 <5 <5 <10 
Chromium 234 100 10 <10 <10 <20 
Cooner 38.6 -- 1000 <20 <20 <40 
Nickel 43.6 -- 200' 21 28 <40 
Zinc 253.4 -- 10000 <20 <20 <40 

SW7421 - Lead (µa/L) 19.9 15 50 <6Z <6Z 8.4 z 
SW7740 - Selenium (µq/L) 79.3 50 50 12 27 29 
SW9310 - Gross Aloha and Gross Beta (oCi/L) 

Gross Alpha -- -- -- 39 - 8.2 42 
Gross Beta -- -- ·-- -5.5 74 6.4 

Note: Table presents only constituents detected in groundwater at this site. 

z = SW6010, SW7421--Analyte detected in method blank. 
Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and 
upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
-- = No value or standard was found 

1.3 
120 
0.50 

<100 
5.4 
6.5 
50 
60 
65 
110 
24Z 
59 

50 
110 

~ I 1 Source for metals background values: Radian (1993b). Source for all other background values: Radian (1992c) 
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Table 2.20 
DP-30/SD-33 Analytical Groundwater Results, 1991 Remedial Investigation 

Location: 
Background1 EPA MCL 

NMGWQ MW-3o&33-o1 MW-30&33-02 MW-30&33-03 MW-30&33-04 
Samole ID: GW (uoQradient) 

Analyses 
SW8150 - Chlorinated Herbicides (µq/L) 

2,4- DB -- -- --
SW8240 - Volatile Orqanics (µq/L) 

1, 1, 1 - Trichloroethane -- 200 60 
Ethyl benzene -- 700 750 
Methylene chloride -- -- 100 
Tetrachloroethene -- 5 20 
Toluene -- 1000 750 
Trichloroethene -- 5 100 
Xylenes -- 10000 620 

SW8240 - Volatile Organics, TIC List (µg/L) 
Hexane -- -- --

SW8270 - Semivolatile Orqanics (µq/L) 
bis(2-Ethvlhexvl)phthalate -- 6 --

NOTE: Table presents only constituents detected in groundwater at this site. 

J = Detected below the detection limit. 
ND= Not Detected, at the reported detection limit. 
B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
TIC= Tentatively identified compound 

<0.87 0.010 J <0.87 <0.87 

<5.0 <5.0 <5.0 0.59 J 
<5.0 <5.0 <5.0 0.74 J 
5.3 B 0.72 JB 5.0 B 2.8 JB 
<5.0 <5.0 <5.0 0.56 J 

0.16 J 0.28 J 0.19 J 6.4 
<5.0 <5.0 <5.0 1.6 J 
<5.0 <5.0 <5.0 2.0 J 

8 ND ND ND 

<9.6 378 1.7 JB <9.6 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient 
values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

-- = No value or standard was found 
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Table 2.21 
DP-30 & SD-33 Analytical Groundwater Results, 2003 Long-Term Monitoring 

Well Number 
Background5 EPA MCL NMGWQ 

Samplinq Data ruo/L) (uo/L) Standard (ua/L) Auq-95 

VOCs 1 lua/L) 
Acetone -- - -
Bromodichloromethane - - -
Bromofonm - - -
Chlorofonm - -- 100 
1, 1-Dichloroethane -- - 25 
1, 1-Dichloroethvlene - 7 5 
cis-1,2-Dichloroethylene - 70 -
Methvlene chloride - - 100 
1, 1, 1-Trichloroethane -- 200 60 
Trichloroethvlene - 5 100 

Metals2 rua/L) 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Iran - - 1000 
Manqanese - - 200 
Selenium 85.3 50 50 

Orqanochlorine Pesticides3 lua/L) 
all - - -

Chlorinated Herbicides• lua/L) 
all - - --

Notes: 
1 Unless otherwise reported, no VOCs were detected prior to 2001 using EPA Method 82606. 

(EPA Method 8260Awas used to analyze for VOCs in the 1995 and 1997 programs.) 
2 Unless otherwise reported, no metals were detected using EPA Methods 60106 Trace & 7470A. 

(EPA Method 8080Awas used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported, no organochlorine pesticides were detected prior lo '99 using EPA Method 8081A. 

(EPA Method 8080Awas used to analyze fororganochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 
5 Radian, 1993b 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed 

ND - not detected at or above method reporting limit 

voes - volatile organic compounds 

µg/L - micrograms per liter 

- - no value or standard was found 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

NA 

MW-30/33-01 (upgradient) 

Sep-97 Sep-99 Sep-01 

ND <5 <5 
ND <3 <5 
ND <3 <5 
ND <3 <5 
ND <3 <5 
ND <3 <5 
ND <3 <5 

19UB <3 <5 
ND <3 <5 
ND <3 <5 

ND 12.4 B (J) 9.0 B 
ND 12.4 B (J) 9.7 B 
ND < 21 < 1000 
ND 0.5 B NA 
10 21.8 B IJl 17.6 

ND NA NA 

ND NA NA 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

MW-30/33-02 

Aor-03 Auo-95 Seo-97 SeD-99 Seo-01 

NA ND 3.1 J <5 <5 
NA ND ND <3 <5 
NA ND 0.73 J <3 <5 
< 1 ND 0.76 J <3 <5 
< 1 ND ND <3 <5 
NA ND ND <3 <5 
NA ND ND <3 <5 
NA ND 3.8 UB <3 <5 
NA ND ND <3 <5 
< 1 ND ND <3 <5 

18.3 ND ND 11.78(J) 6.4 B 
7.92 J ND 22 22.4 B (J) 16.3 
< 200 ND ND < 21 < 1000 

NA ND ND < 0.2 NA 
17.6 ND 23 27 B (J) 14.5 

NA ND ND NA NA 

NA NA ND NA NA 

Laboratorv gua!jfiear 

assigned as a result of internal laboratory data assessment procedures 

B - Value less than CRDL but greater than or equal to IDL 

J - estimated value; less than CRDL but greater than or equal to IDL 

Aor-03 

NA 
NA 
NA 

.32 (J) 
< 1 
NA 
NA 
NA 
NA 
< 1 

12.4 
15.9 

74.7 UJ 
NA 

33.7 

NA 

NA 

UB - Qualifies as non-<letct due lo presence of analyte in associated laboratory blank 

EPA Qualifiers-assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 
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Table 2.21 
DP-30 & SD-33 Analytical Groundwater Results, 2003 Long-Term Monitoring 

Well Number 
BACKGROUND5 EPA MCL NMGWQ 

Samplino Data lun/l) lun/l) lmalll 
voes 1 luo/l) 

Acetone -- - -
Bromodichloromethane - - -
Bromoform - - -
Chloroform - - 100 
1, 1-Dichloroethane -- - 25 
1, 1-Dichloroethvlene -- 7 5 
cis-1,2-Dichloroethvlene - 70 -
Methylene chloride - - 100 
1, 1, 1-Trichloroethane - 200 60 
Trichloroethylene - 5 100 

Metals2 luo/l) 
Arsenic 35.4 10 100 
Barium 85.2 2000 1000 
Iron - - 1000 
Manoanese - - 200 
Selenium 85.3 50 50 

Oroanochlorine Pesticides3 (uo/Ll 
all - - -

Chlorinated Herbicides4 lua/L) 
all - - -

Notes: 
1 Unless otherwise reported. no VOCs were detected prior to 2001 using EPA Method 8260B. 

(EPA Method 8260Awas used to analyze for VOCs in the 1995 and 1997 programs.) 
2 Unless otherwise reported. no metals were detected using EPA Methods 6010B Trace & 7470A. 

Auo-g5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

I ND 

I NA 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
3 Unless otherwise reported. no organochlorine pesticides were detected prior to '99 using EPA Method 8081A. 

(EPA Method 8080A was used to analyze for organochlorine pesticides in the 1995 and 1997 programs.) 
4 Upgradient monitoring well 

• Radian, 1993 

CRDL - Contract-required Detection Limit 

IDL - Instrument Detection Limit 

NA - not analyzed· 

ND - not detected at or above method reporting limit 

voes - colatile organic compounds 

µg/L - micrograms per liter 

no value or standard was found 

MW-30/33-03 

Seo-97 Seo-99 

ND <5 
ND <3 
ND <3 
ND <3 
ND <3 
ND <3 
ND <3 

3.7 us <3 
ND <3 
ND <3 

ND 4.3 8 (J) 
24 26.3 8 (J) 
ND < 110 
ND 0.2 8 
35 24.4 8 (J) 

ND NA 

ND NA 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Seo-01 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

2.0 B 
19.5 

< 1000 
NA 
15.7 

NA 

NA 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMGWQ standards but are below becl<ground and/or upgradient levels 

MW-30/33-04 

Aor-03 Auo-95 Seo-97 Seo-99 Seo-01 

NA ND ND <5 <5 
NA ND ND 1 J <5 
NA ND ND <3 <5 

0.43 (J) ND 4.7 5 2.8 J 
0.42 (J) 22 25 21 ·. 13 

NA ND ND 2J <5 
NA ND 2.9 J 2J <5 
NA ND ND <3 <5 
NA ND ND 1 J <5 
2.8 110 100 150 52 

< 10 ND ND 14 B (J) 9.3 8 
15.4 ND ND 15.8 8 (J) 14 

21.7 UJ ND 300 < 110 < 1000 
NA ND ND 1.7 8 NA 

25.9 ND 14 21.38(J) 13.2 

NA I ND ND NA NA 

NA I NA ND NA NA 

Laboratorv qualifiers--

assigned as a result of internal laboratory data assessment procedures 

B • Value less than CRDL but greater than or equal to IDL 

J • estimated value; less than CRDL but greater than or equal to IDL 

Aor-03 

NA 
NA 
NA 
2.6 
9.3 
NA 
NA 
NA 
NA 
44 

23.3 
10.9 
200 
NA 
17.9 

NA 

NA 

UB • Qualifies as non-<tetd due to presence of analyte in associated laboratory blank 

EPA Qualifiers-assigned as a result of independent data validation 

(J) - Estimated value 

(UJ) - Estimated value blow the reporting limit 

(U) Compound was analyzed for but not detected. 

2003 Validation Qualifiers 

J - Estimated value deteded less than the CRDL but greater than the reporting lim~. 

U • Compound was analyzed for but not detected. Analyte result was below the CRDL. 

UJ • Estimated as a non-<letect at the detection limit. 

Bold values indicate analytes above the New Mexico Groundwater Quality Standards. 
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Table 2.22 
SS-39 Inorganic Analytical Soil Results, 1991 Remedial Investigation 

Location: 58-39-01 
Sample ID: 91JULH039-001 

Depth: 7.5- 9.5 ft 
NMGWQ Soil Screening Levels Result 

Industrial/ Construction 
Background1 Residential Occupational Worker DAF20 

Analyses (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg} 
SW6010 - Metals (mg/kg) 

Beryllium 1.3 156 2250 56.2 63.2 < 0.36 
Cadmium 1.0 74.1 8600 0.00474 7.52 0.98 
Chromium 24.6 234 3400 180 19.2 5.6 
Coooer 21.2 3130 45400 12400 703 6 
Nickel 18.1 1560 22500 561 261 < 3.6 
Silver 0.73 391 5680 1550 8.47 < 1.8 
Zinc 48.7 23500 100000 92900 12400 52 

SW7060 - Arsenic (mg/kg) 6.9 3.9 17.7 85.2 58.3 2.6 
SW7421 - Lead (ma/ka) 12.3 400 750 750 9.17 16 
SW7471 - Mercury (mg/kg) -- 23.5 341 84.4 -- < 0.056 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992b) and Radian (1993c) 

< = Analyte not detected at the reported detection limit 
-- = No value available 

91JULH039-002 
10-12 ft 
Result 

< 0.49 
< 1.2 
3.2 

< 4.9 
< 4.9 
< 2.4 
8.4 

0.66 
1 

< 0.064 

58-39-02 
91JULH039-003 91JULH039-004 

10-12 ft 15-17 ft 
Result Result 

< 0.45 0.58 
30 4.3 
78 25 
82 5.1 
14 8.6 

< 2.3 < 2.4 
380 60 

2 2 
77 9.2 

< 0.068 < 0.060 

~ 
~ 
($ 

~ 
~ 
~ s:;· 
~ 
;i 

I 
~ 

* "'tl 
ts'" ;::: 
V'.l 
~ 
~ 

[ 
[ 
~ 

~ 
I 
~ 

r 
;::i,.. 

~ 
I 
~ 
:;t 

~ 
§" 



s: 
~ 
a. 
fl 
5: .,, 
'§ 
I§ 

:~ 
Is 
~ 
~ ... 
~ 

~~ 
~ 
~ 
:::;· 

:c 

l 
£' 
~n· 

~ 
..... 

~ 

~ 
~ 
Q 
::: 
~ 
..... 

'C> 
..... 

gi 
~ 

~-
::! 
~ s -
I 
~ 

Table 2.22 
SS-39 Inorganic Analytical Soil Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Deoth: 
NMGWQ Soil ScreeninQ Levels 

Industrial/ Construction 
Background1 Residential Occupational Worker OAF 20 

Analyses (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SW6010 - Metals (mq/kq) 

Beryllium 1.3 156 2250 56.2 63.2 
Cadmium 1.0 74.1 8600 0.00474 7.52 
Chromium 24.6 234 3400 180 19.2 
Copper 21.2 3130 45400 12400 703 
Nickel 18.1 1560 22500 561 261 
Silver 0.73 391 5680 1550 8.47 
Zinc 48.7 23500 100000 92900 12400 

SW7060 - Arsenic (mQ/kq) 6.9 3.9 17.7 85.2 58.3 
SW7421 - Lead (mg/kg) 12.3 400 750 750 9.17 
SW7471 - Mercury (mQ/kQ) -- 23.5 341 84.4 --

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992b) and Radian (1993c) 

< = Analyte not detected at the reported detection limit 

-- = No value available 

HA-39-01 HA-39-02 
91 JULH039-007 91JULH039-008 

0- 2 ft 0-2ft 
Result Result 

< 0.46 0.57 
< 1.2 7.3 
8.6 26 
14 91 
6.5 23 

< 2.3 < 1.8 
30 250 
1.6 28.• 
180 1300 

< 0.064 0.063 

HA-39-03 
91 JULH039-009 

0-2 ft 
Result 

0.58 
7.8 
47 
140 
21 
12 
180 
34 ... 

" •....•. ··.1100 
< 0.069 
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SS-39 Inorganic Analytical Soil Results, 1991 Remedial Investigation 

Location: HA-39-04 
Sample ID: 91JULH039-005 

Deoth: 0- 2 ft 
NMGWQ Soil Screeninq Levels Result 

Industrial/ Construction 
Background1 Residential Occupational Worker DAF20 

Analyses (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mg/kq) 
SW6010 - Metals (mq/kq) 

Beryllium 1.3 156 2250 56.2 63.2 < 0.48 
Cadmium 1.0 74.1 8600 0.00474 7.52 ;.: . ; .. ··'3lJ.;.\;;,: 
Chromium 24.6 234 3400 180 19.2 : :;. 190 .. ;;·. 
Copper 21.2 3130 45400 12400 703 110 
Nickel 18.1 1560 22500 561 261 31 
Silver 0.73 391 5680 1550 8.47 < 2.4 
Zinc 48.7 23500 100000 92900 12400 540 

SW7060 - Arsenic (mq/kq) 6.9 3.9 17.7 85.2 58.3 3.7 
SW7421 - Lead (mq/kq) 12.3 400 750 750 9.17 210 
SW7471 - Mercurv (mq/kq) -- 23.5 341 84.4 -- 0.074 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992b) and Radian (1993c) 

HA-39-05 
91JULH039-006 

0-2ft 
Result 

< 0.47 
4 

130 
19 
58 

< 2.4 
130 
0.99 
10 

< 0.060 
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SS-39 Organic Soil Analytical Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Deoth: 
NMGWQ Soil Screeninq Levels 

Background Residential 
Analvses lua/kq) (µg/kq) 

EPA 418.1 - TRPH (mq/kg) -- --
SW820 - Volatile Oraanics luo/kq) 

1, 1, 1- Trichloroethane -- 551000 
1, 1,2- Trichloroethane -- 10700 
1, 1 - Dichloroethane -- 820000 
1, 1 - Dichloroethene -- 182000 
1,2 - Dichloroethane -- 5070 
Chloromethane -- 19500 
Ethyl benzene -- 10600000 
Methylene chloride -- 165000 
Tetrachloroethene -- 9830 
Toluene -- 248000 
Trichloroethene -- 648 
Xvlenes -- 132000 

NOTE: Table presents only constituents detected in soil at this site. 
ND = Not Detected, at the reported detection limit. 
D = secondary dilution required for this analyte. 
J = Detected below the detection limit. 

Industrial/ 
Occupational 

lua/kq) 
--

551000 
27000 

1220000 
686000 
12600 
47700 

25400000 
440000 
24600 
248000 

1590 
132000 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed 

Construction 
Worker lua/kg) 

--

551000 
175000 
1220000 
601000 
53300 

253000 
571000000 
2550000 

97600 
248000 
34100 
132000 

OAF 20 
lua/kg) 

--

498 
24.7 
121 
38.4 
19.8 
10 

10500 
16.9 
6.44 
6800 
46.6 

10100 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 

SB-39-01 
91JULH039-001 91JULH039-002 

7.5- 9.5 ft 10-12ft 
Result Result 

678 26.3 

< 130 430000 D 
< 130 95J 
< 130 260 
< 130 < 130 
< 130 140 
44J < 270 
2.9 J 4.3 J 
5108 6308 
< 130 430 
12 JB 3400 B 
< 130 •. ·:400000 
8.1 J 23 J 

58-39-02 
91 JULH039-003 91JULH039-004 

10- 12 ft 15- 17 ft 
Result Result 

2620 543 

87000 D 900 
< 140 < 140 
170 69 J 

< 140 44J 
< 140 < 140 
<280 <270 
81 J < 140 

14008 5308 
. 950000. 300 

82 JB 12 JB 
11(1000 47J 

290 < 140 
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SS-39 Organic Soil Analytical Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Depth: 
NMGWQ Soil Screenini: Levels 

Industrial/ 
Background1 Residential Occupational 

Analyses lua/kg) (µg/kg) lua/kg) 
EPA418.1-TRHP(mg/kg) -- - --
SW820 - Volatile Orcianics (uc/kg) 

1, 1, 1- Trichloroethane -- 551000 551000 
1, 1,2- Trichloroethane - 10700 27000 
1, 1 - Dichloroethane -- 820000 1220000 
1, 1 - Dichloroethene -- 182000 686000 
1,2 - Dichloroethane -- 5070 12600 
Chloromethane -- 19500 47700 
Ethvl benzene -- 10600 25400 
Methylene chloride -- 165000 440000 
Tetrachloroethene -- 9830 24600 
Toluene -- 248000 248000 
Trichloroethene -- 648 1590 
Xvlenes -- 132000 132000 

NOTE: Table presents only constituents detected in soil at this site. 
ND = Not Detected, at the reported detection limit. 
D = secondary dilution required for this analyte. 
J = Detected below the detection limit. 

Construction 
Worker 
lua/kg) 

--

551000 
175000 
1220000 
601000 
53300 
25300 
571000 

2550000 
97600 
248000 
34100 
132000 

-B = Analyte detected in laboratory blank analysis, no blank subtraction performed 

HA-39-01 
91JULH039-007 

0- 2 ft 
Result 

DAF20 
(µg/kg) 

-- 50.2 

498 < 140 
24.7 < 140 
121 < 140 
38.4 < 140 
19.8 < 140 
10 <280 

10.5 < 140 
16.9 720 
6.44 < 140 
6800 91.1 J 
46.6 < 140 

10100 < 140 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 

HA-39-02 HA-39-03 
91JULH039-008 91JULH039-009 

0-2 ft 0-2 ft 
Result Result 

660 811 

< 110 < 150 
< 110 < 150 
< 110 < 150 
18 J < 150 

< 110 < 150 
<230 <300 
< 110 < 150 
350 36J 

< 110 < 150 
8.0 J 9.1 J 
< 110 < 150 
< 110 < 150 
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SS-39 Organic Soil Analytical Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Depth: 
NMGWQ Soil Screenin~ Levels 

Industrial/ 
Background1 Residential Occupational 

Analyses (ua/kg) (ua/kg) (ua/kg) 
EPA 418.1 - TRHP (mg/kg) -- -- --
SW820 - Volatile Organics luc/kal 

1, 1, 1- Trichloroethane -- 551000 551000 
1, 1,2- Trichloroethane -- 10700 27000 
1, 1 - Dichloroethane -- 820000 1220000 
1, 1 - Dichloroethene - 182000 686000 
1,2 - Dichloroethane -- 5070 12600 
Chloromethane -- 19500 47700 
Ethyl benzene -- 10600 25400 
Methylene chloride - 165000 440000 
Tetrachloroethene -- 9830 24600 
Toluene - 248000 248000 
Trichloroethene - 648 1590 
Xvlenes -- 132000 132000 

NOTE: Table presents only constituents detected in soil at this site. 
ND= Not Detected, at the reported detection limit. 
D = secondary dilution required for this analyte. 
J = Detected below the detection limit. 

Construction 
Worker 
(µg/kg) 

--

551000 
175000 

1220000 
601000 
53300 
25300 

571000 
2550000 

97600 
248000 
34100 
132000 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed 

HA-39-04 
91 JULH039-005 

0- 2 ft 
Result 

DAF20 
(ua/kg) 

-- 20700 

498 < 120 
24.7 < 120 
121 < 120 
38.4 < 120 
19.8 < 120 
10 <240 

10.5 < 120 
16.9 54J 
6.44 < 120 
6800 8.9 J 
46.6 < 120 

10100 38 J 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 

HA-39-05 
91 JULH039-006 

0-2 ft 
Result 

95.6 

< 130 
< 130 
< 130 
22 J 

< 130 
<260 
5.9 J 
260 
28J 
9.3 J 
< 130 
13 J 
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Table 2.24 
SS-39 Analytical Groundwater Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Analvses Background1 EPAMCL 
EPA 160.1 -Total Dissolved Solids (mg/L) 43600 --
EPA 300.0 - Chloride (mq/L) 19600 -
EPA 300.0 - Sulfate (mg/L) 7470 --
EPA 340.2 - Fluoride (mq/L) 4.7 4 
EPA 353.1 - Nitrate-Nitrite (ma/Ll* 98 --
EPA 365.2 - Total Phosphorus (mq/L) 0.75 --
SW6010 - Metals rua/L) 
Berylium 3.8 4 
Cadmium 8.3 5 
Chromium 234 100 
Copper 38.6 1300 

Nickel 43.6 NV 
Zinc 253.4 NV 
SW7421 - Lead rua/L) 19.9 15 
SW7740 - Selenium rua/L) 79.3 50 

NOTE: Tables presents only constituents detected in groundwater at this site. 
< = Analyte not detected at the reported detection limit. 

MW-39-01 
39-01-01 

(unnradient) 
NMGWQ 
Standards Result 

1000 11000 
250 2200 
600 4300 
1.6 1.8 
10 48 
-- 0.22 

1300 < 0.2 
10 < 0.5 
50 < 10 

1000 < 20 
200' < 20 

10000 < 20 
50 <30 
50 <5 

1 Source for metals background values: Radian (1993b). Source for all other background values: Radian(1992c) 
* NMGWQ human health standard for Nitrate was used; a value for Nitrite was not listed 

MW-39-02 
39-02-01 

Result 
13000 
4200 
4400 

1.5 
87 

0.18 

2.9 
5.9 
20 

< 20 
30 
71 
7.8 
15 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

MW-39-03 
39-03-01 

Result 
14000 
4500 
3500 
1.9 
49 

0.21 

2.5 
< 5.0 

21 
120 
38 
58 
11 
13 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
" NMGWQ standard for Irrigation Use 

MW-39-04 
39-04-01 

Result 
2600 

39 
< 0.050 

0.77 
0.52 

0.093 

< 2.0 
< 5.0 
< 10 
< 20 
< 20 
24 
19 

< 5.0 
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SS-39 Analytical Groundwater Results, 1991 Remedial Investigation 

Location: 
Sample ID: 

Analyses Background1 EPA MCL (uo/L) ~MGWQ (mo/I 
SW8240 - Volatile Oraanics lua/L) 

1, 1, 1- Trichloroethane -- 200 
1, 1 - Dichloroethane -- --
1, 1 - Dichloroethene -- 7 
Acetone -- --
Carbon tetrachloride -- 5 
Chloroform -- --
Chloromethane -- --· 
Methylene chloride - --
Tetrachloroethene -- 5 
Trichloroethene - 5 

NOTE: Table presents only constituents detected in groundwater at this site. 
ND = Not Detected, at the reported detection limit. 
D = Secondary dilution required for this analyte. 
J = Detected below the detectoin limit. 

60 
25 
5 
--
10 

100 
--

100 
20 
100 

B = Analyte detected in laboratory blank analysis, no blank subtraction performed. 
-- = No value available 
< = Analyte not detected at the reported detection limit 

MW-39-01 
39-01-01 

(uoaradient) 

Result 

< 5.0 
< 5.0 
< 5.0 
24 J 
< 5.0 
0.35 J 
< 10 
14 B 

0.19 J 
0.25 J 

1 Source for metals background values: Radian (1993c). Source for all other background values: Radian (1992b) 

MW-39-02 
39-02-01 

Result 

' 240D 
0.59 J 

; +9.6 .. . 
< 100 
5.8 

2.1 J 
0.72 J 

10 B 
1.1 J 
59 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

MW-39-03 
39-03-01 

Result 

< 5.0 
< 5.0 
< 5.0 
3.5 J 
< 5.0 
0.81 J 
< 10 
15 B 

0.37 J 
2.7 J 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

MW-39-04 
39-04-01 

Result 

1.8 J 
< 5.0 
< 5.0 
< 100 
< 5.0 
< 5.0 
< 10 
15 B 
< 5.0 
< 5.0 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-A01 
Sample ID 179A01-01-01 
Beo. Depth-End Depth (ft) 0-2 

NMGWQ Soil Screeninq Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analyses (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/kq) 
SW6010-Metals (mq/kg) 
Barium 84.4 5450 78300 1440 823 84 
Cadmium 1.0 74.1 8600 0.00474 7.52 ······-.11.3 
Chromium 24.6 234 3400 180 19.2 47.8 
Silver 0.73 391 5680 1550 8.47 <0.159 
SW7421-Lead (mg/kg) 
Lead 12.3 400 750 750 9.17 109S 

Location ID 179-A02 
Sample ID 179A02-02-01 
Bea. Depth-End Depth (ft) 4-6 

NMGWQ Soil Screening Levels Result 
I ndustria I/ Construction 

Background 1 Residential Occupational Worker DAF20 
Analyses (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/ko) 
SW6010-Metals (mq/kq) 
Barium 84.4 5450 78300 1440 823 32 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.314 
Chromium 24.6 234 3400 180 19.2 4.05 B 
Silver 0.73 391 5680 1550 8.47 <0.2 
SW7421-Lead (mq/kq) 
Lead 12.3 400 750 750 9.17 0.592 s 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-A01 179-A01 
179-A01-02-01 179-AO 1-03-01 

2-4 8-10 
Result Result 

80 143 
, ... ,_ 22.4 6.3 

· 188 38.6 
1.5 0.282 

94.2S 22.6 SB 

179-A02 179-A03 
179-A02-03-01 179-A03-01-01 

8-10 2-4 
Result Result 

48 36.6 
<0.28 0.296 
8.71 8.14 

<0.179 <0.18 

0.11 SB 6.77 s 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992c) and Radian (1993b) 
< = Analyte not detected at reported detection limit 
ND= Analyte not detected 
NA = Not Analyzed 

179-A02 
179-A02-01-01 

2-4 
Result 

41.7 
. 2~33 

12.8 
<0.169 

5.84 s 

179-A03 
179-A03-02-01 

4-6 
Result 

30.7 
<0.288 

4.59 
<0.183 

1.1 s 
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SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-A03 
Sample ID 179A03-03-01 
BeQ. Depth-End Depth (ft) 8-10 

NMGWQ Soil Screenina Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker DAF20 
Analyses (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SW6010-Metals (ma/ka) 
Barium 84.4 5450 78300. 1440 823 25.2 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.267 
Chromium 24.6 234 3400 180 19.2 3.67 
Silver 0.73 391 5680 1550 8.47 <0.171 
SW7421-Lead (ma/kg) 
Lead 12.3 400 750 750 9.17 0.535 SB 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-A04 179-A04 
179-A04-01-01 179-A04-02-01 

2-4 4-6 
Result Result 

33.1 22.9 
1.09 0.582 
4.84 4.61 

<0.153 <0.169 

43.85 44.45 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-A04 
179-A04-03-01 

8-10 
Result 

57.5 
<0.253 

11 .1 
<0.161 

13.65 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-A05 
Sample ID 179A05-01-01 
Beg. Depth-End Depth (ft) 0-2 

NMGWQ Soil Screenina Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker DAF20 
Analyses (mg/ka) (ma/ka\ <ma/kg) lma/kq) lma/ka\ 
SW8270-Semivolatile Oraanics (ma/kq) 
Acetophenone -- -- -- -- -- NA 
Anthracene 23500 264000 85300 1600 NA 
Benzo( a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo( a lovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo(g,h,i)perylene -- -- -- -- -- NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrysene -- 621 2340 21400 110 NA 
Di-n-octvlphthalate -- -- -- - -- NA 
bis(2-Ethylhexyl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cdlovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (ma/ka) 
Barium 84.4 5450 78300 1440 823 52.9 
Cadmium 1.0 74.1 8600 0.00474 7.52 0.364 B 
Chromium 24.6 234 3400 180 19.2 10.6 
Silver 0.73 391 5680 1550 8.47 <0.139 
SW7421-Lead (ma/kq) 
Lead 12.3 400 750 750 9.17 275 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-A05 179-A05 
179-A05-02-01 179-A05-03-01 

4-6 8-10 
Result Result 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

38.8 62 
0.332 B 0.796 B 

15.8 7.74 
<0.151 <0.122 

59.2 46.3 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-B01 
179-B01-01-01 

0-2 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 

44 
<0.29 
7.18 
0.239 

14.4 s 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B01 
Sample ID 179B01-02-01 
Beg. Depth-End Depth (ft) 2-4 

NMGWQ Soil Screeninq Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analvses (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/kq) 
SW8270-Semivolatile Organics (mg/kg) 
Acetophenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo( a )ovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo(o,h,i)pervlene -- -- -- -- -- NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrvsene -- 621 2340 21400 110 NA 
Di-n-octylphthalate -- -- -- -- - NA 
bis(2-Ethvlhexvl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd)ovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mg/kg) 
Barium 84.4 5450 78300 1440 823 60.8 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.279 
Chromium 24.6 234 3400 180 19.2 6.43 
Silver 0.73 391 5680 1550 8.47 0.282 
SW7421-Lead (mq/kq) 
Lead 12.3 400 750 750 9.17 2.29 s 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B01 179-B01 
179-B01-03-01 179-B01-04-01 

4-6 6-8 
Result Result 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

77.1 37.4 
<0.266 <0.273 

7.09 5.97 
<0.17 0.207 

2.28 s 1.84 s 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-B02 
179-B02-01-01 

0-2 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

41.2 
<0.282 

6.68 
<0.18 

5.38 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B02 
Sample ID 179B02-02-01 
Bea. Depth-End Deoth (ft) 2-4 

NMGWQ Soil Screenina Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analyses (ma/kal (ma/kal (mQ/kQ) (mQ/kQ) (mQ/kQ) 
SW8270-Semivolatile OrQanics (mQ/kg) 
Acetophenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo(a)ovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo( a, h, iloervlene -- -- -- -- -- NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrvsene -- 621 2340 21400 110 NA 
Di-n-octylphthalate -- -- -- -- -- NA 
bis(2-Ethvlhexvllohthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd)ovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mg/kg) 
Barium 84.4 5450 78300 1440 823 38.5 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.232 
Chromium 24.6 234 3400 180 19.2 7.18 
Silver 0.73 391 5680 1550 8.47 0.183 B 
SW7421-Lead (mg/kg) 
Lead 12.3 400 750 750 9.17 1.57 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B02 179-B02 
179-B02-03-01 179-B02-04-01 

4-6 6-8 
Result Result 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

67.8 34.7 
<0.254 <0.27 

8.96 5.61 
<0.162 <0.172 

1.46 0.43 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-B03 
179-B03-01-01 

0-2 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0167 J 
ND 
ND 

0.0169 J 
ND 
ND 

0.0159 J 

50.6 
0.499 B 

8.36 
0.178 B 

0.256 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B03 
Sample ID 179B03-02-01 
Beg. Depth-End Depth (ft) 2-4 

NMGWQ Soil Screening Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analyses (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/kq) 
SW8270-Semivolatile Organics (mg/kg) 
Acetoohenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo(a )ovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo(g,h,iloervlene -- -- -- -- -- NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrvsene - 621 2340 21400 110 NA 
Di-n-octylphthalate -- -- -- -- -- NA 
bis(2-Ethvlhexvl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd)ovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mg/kg) 
Barium 84.4 5450 78300 1440 823 44.5 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.291 
Chromium 24.6 234 3400 180 19.2 6.73 
Silver 0.73 391 5680 1550 8.47 0.238 B 
SW7421-Lead (mq/kq) 
Lead 12.3 400 750 750 9.17 4.91 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B03 179-B03 
179-B03-03-01 179-B03-04-01 

4-6 6-8 
Result Result 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

37.7 73.1 
<0.272 <0.263 

5.82 8.79 
<0.173 0.392 B 

0.494 1.62 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND= Analyte not detected 
NA = Not Analyzed 

179-B04 
179-804-01-01 

0-2 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

38.9 
<0.304 

7.84 
0.55 B 

5.22 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B04 
Samole ID 179B04-02-01 
Beq. Depth-End Depth (ft) 2-4 

NMGWQ Soil Screeninq Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker DAF 20 
Analyses (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SW8270-Semivolatile Oroanics (mq/kq) 
Acetoohenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a)anthracene -- 6.21 23.4 214 1.1 NA 
Benzo(a)ovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo(q,h,i)perylene -- -- -- -- - NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrysene -- 621 2340 21400 110 NA 
Di-n-octvlohthalate -- -- -- -- -- NA 
bis(2-Ethylhexyl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1.2,3-cdlovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pyrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mq/kq) 
Barium 84.4 5450 78300 1440 823 54.6 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.236 
Chromium 24.6 234 3400 180 19.2 4.93 
Silver 0.73 391 5680 1550 8.47 <0.15 
SW7421-Lead (mq/kq) 
Lead 12.3 400 750 750 9.17 0.531 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B05 179-B05 
179-B05-01-01 179-B05-02-01 

0-2 2-4 
Result Result 

ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 

39.9 56 
<0.262 <0.287 

5.73 8.95 
<0.167 0.286 

6.07 s 4.44 s 

Results shaded in BOLD and italics exceed a DAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND= Analyte not detected 
NA = Not Analyzed 

179-B05 
179-B05-03-01 

4-6 
Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

22.9 
<0.247 

4.11 
<0.158 

2.48 s 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B05 
Sample ID 179B05-04-01 
Beg. Depth-End Depth (ft) 12-14 

NMGWQ Soil Screeninc::i Levels Result 
Industrial/ Construction 

Background1 Residential Occupational Worker DAF20 
Analvses (mc::i/kc::il (mc::i/kal (ma/kc::il (ma/kc::il <ma/kal 
SW8270-Semivolatile Orc::ianics (mc::i/kc::i) 
Acetophenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo( a )pyrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo(g,h,i)perylene -- -- - -- -- NA 
Benzo(k)fluoranthene -- 62.1 234 2140 34 NA 
Chrvsene -- 621 2340 21400 110 NA 
Di-n-octylphthalate -- -- -- -- - NA 
bis(2-Ethvlhexvl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd)ovrene - 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mc::i/kc::i) 
Barium 84.4 5450 78300 1440 823 114 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.219 
Chromium 24.6 234 3400 180 19.2 14.3 
Silver 0.73 391 5680 1550 8.47 <0.14 
SW7421-Lead (ma/ko) 
Lead 12.3 400 750 750 9.17 5.98 s 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B06 179-B06 
179-B06-01-01 179-B06-02-01 

0-2 2-4 
Result Result 

0.0234 NA 
0.024 NA 
0.119 NA 
0.0985 NA 
0.17 F NA 

0.0232 J NA 
0.17 F NA 
0.152 NA 
1.02 NA 

0.281 NA 
0.23 NA 

0.0351 NA 
0.124 NA 
0.206 NA 

50.1 55 
0.578 0.578 B 

10.7 8.71 
0.233 0.382 

2885 28.65 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-B06 
179-B06-03-01 

4-6 
Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

19.1 
<0.245 

3.88 
0.156 

0.782 s 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B06 
Sample ID 179B06-04-01 
Beg. Deoth-End Deoth (ft) 12-14 

NMGWQ Soil Screenina Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analyses {mq/kq) {ma/ka) <ma/ka) {ma/ka) lma/ka) 
SW8270-Semivolatile Oraanics (mq/kq) 
Acetophenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a )anthracene -- 6.21 23.4 214 1.1 NA 
Benzo( a \ovrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo{a,h,i)pervlene -- -- -- -- -- NA 
Benzo(k)fluoranthene - 62.1 234 2140 34 NA 
Chrvsene -- 621 2340 21400 110 NA 
Di-n-octylphthalate -- -- -- -- - NA 
bis{2-Ethvlhexvl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd)ovrene - 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pyrene -- 2300 31300 9050 568 NA 
SW6010-Metals (ma/kq) 
Barium 84.4 5450 78300 1440 823 18.8 
Cadmium 1.0 74.1 8600 0.00474 7.52 0.298 
Chromium 24.6 234 3400 180 19.2 4.41 
Silver 0.73 391 5680 1550 8.47 <0.175 
SW7421-Lead (ma/kq) 
Lead 12.3 400 750 750 9.17 0.56 s 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B07 179-B07 
179-B07-01-01 179-807-02-01 

4-6 6-8 
Result Result 

ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 

47 35 
<0.288 <0.252 

5.75 5.96 
<0.183 <0.161 

0.933 SB 1.42 SB 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND= Analyte not detected 
NA = Not Analyzed 

179-B07 
179-B07-03-01 

8-10 
Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

19.2 
<0.252 

3.9 
<0.161 

0.616 SB 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-B07 
Samole ID 179B07-04-01 
Beq. Depth-End Depth (ft) 14-16 

NMGWQ Soil Screeninq Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker OAF 20 
Analyses (mq/kg) (mo/kol (mq/kq) (mo/kol (mo/kol 
SW8270-Semivolatile Orqanics (mq/kq) 
Acetophenone -- -- -- -- -- NA 
Anthracene -- 23500 264000 85300 1600 NA 
Benzo(a)anthracene -- 6.21 23.4 214 1.1 NA 
Benzo(a)pyrene -- 0.621 2.34 21.4 6.12 NA 
Benzo(b )fluoranthene -- 6.21 23.4 214 3.4 NA 
Benzo( Q, h, i )perylene -- -- -- -- -- NA 
Benzo(k )fluoranthene -- 62.1 234 2140 34 NA 
Chrysene -- 621 2340 21400 110 NA 
Di-n-octvlohthalate -- -- -- -- -- NA 
bis(2-Ethylhexyl)phthalate -- 347 1370 4660 2170 NA 
Fluoranthene -- 2250 24400 8730 4820 NA 
lndeno(1,2,3-cd\ovrene -- 6.21 23.4 214 9.58 NA 
Phenanthrene -- 1800 20500 6990 76.2 NA 
Pvrene -- 2300 31300 9050 568 NA 
SW6010-Metals (mq/kg) 
Barium 84.4 5450 78300 1440 823 21.2 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.267 
Chromium 24.6 234 3400 180 19.2 5.39 
Silver 0.73 391 5680 1550 8.47 <0.17 
SW7421-Lead (mo/kal 
Lead 12.3 400 750 750 9.17 1.36 SB 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-B08 179-B08 
179-B08-01-01 179-B08-02-01 

0-2 2-4 
Result Result 

ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 

38.1 46.4 
<0.276 <0.249 

5.3 5.97 
0.6 <0.159 

12.5 s 1.56 SB 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND= Analyte not detected 
NA = Not Analyzed 

179-B08 
179-B08-03-01 

4-6 
Result 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

46.7 
<0.21 
6.35 
0.178 

2.05 s 
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Table 2.25 
SS-39 Analytical Soil Results, Phase II RCRA Facility Investigation 

Location ID 179-808 
Sample ID 179B08-04-01 
Beg. Depth-End Depth (ft) 10-12 

NMGWQ Soil Screening Levels Result 
Industrial/ Construction 

Background 1 Residential Occupational Worker DAF20 
Analyses (mg/kq) (mq/kq) (mo/kg) (mq/kq) (mo/kq) 
SW6010-Metals (mq/kq) 
Barium 84.4 5450 78300 1440 823 33.4 
Cadmium 1.0 74.1 8600 0.00474 7.52 <0.277 
Chromium 24.6 234 3400 180 19.2 6.13 
Silver 0.73 391 5680 1550 8.47 0.555 B 
SW7421-Lead (mg/kg) 
Lead 12.3 400 750 750 9.17 3.54 s 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 

179-BPH01 179-BPH02 
179-BPH-01 179-BPH-02 

0-1 0-1 
Result Result 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

Results shaded in BOLD and italics exceed a OAF 20 standard and a Human Health standard and are greater than the background values. 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
1 Source: Radian (1992) and Radian (1993) 
< = Analyte not detected at reported detection limit 
ND = Analyte not detected 
NA = Not Analyzed 

179-BPH03 

179-BPH-03 
0-1 

Result 

NA 
NA 
NA 
NA 

NA 
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Table 2.26 
Soil Analytical Results, 1994 RCRA Facility Investigation 
SS39 

Location ID 
Sample ID 
8eQ. Depth-End Depth (ft) 

NMGWQ Soil Screening Levels 
Industrial/ 

Residential Occupational 
Analyses (mg/kg) (mg/kg) 
SW8270-Semivolatile Orqanics (mq/kq) 
4-Chloro-3-methylphenol -- --
IP-Chloroaniline -- --
bis(2-Ethvlhexvl )phthalate 347 1370 
2-Methvlnapthalene -- --
Naphthalene 71.9 98.3 
SW8270-Semivolatile Organics TICs (m 1/kg) 
Ethylmethylbenzene 
Trimethylbenzene* 

NA= Not Analyzed 
ND= Not Detected 

-- --
22.3 68.9 

8= Analyte detected in associated blank analyses 
-- = No value available 

Construction 
Worker 
(mg/kg) 

--
--

4660 
--

98.3 

--
68.9 

181-801 181-802 
181-801-01-01 181-802-01-01 

6-8 8-10 
Result Result 

DAF 20 
(mg/kg) 

-- ND 4.25 
-- ND 1.69 

2170 ND 19.7 8 
-- ND 6.05 

0.393 ND 1.91 

-- ND 50 
0.344 ND 20 

Results in BOLD and italics exceed a DAF20 standard and are greater than the background values 
Results shaded and italics exceed Human Health Standard and are greater than the background values 
Results in italics exceed a Human Health standard or DAF20 standard, but are below background levels 
* Screening levels for 1, 3, 5 - Trimethylbenzene used 

~ 
~ 
~ 
~ 
~ 
~-

~ 
~ 

I 
~ 
* 
~ 
V:l 

-§ 
"<:::i 

[ 
~ 
§. 
::ti 
~ 
I 
~ 

r 
::i... 

~ 
I 
~ 
:it 

~ 
§" 



This page was intentionally left blank. 



:;:: 

~ 
S. 
Ii 

~ 
?i 
'g 
l~ 
I~ 
'-1;; 
~ 

~ 
~ 
~ s: 

I 
~ 
~ 
.... 

I 

YI 
~ 
::::;· 

61 
~ 

~ .... 
'C> .... 
gi 
::::. 
~ ;:s 

§ 
§:. 
~ 
~ 

~ 
[ 
~ 
~ 

Table 2.27 
SS-39 Analytical Groundwater Results, Phase II RCRA Facility Investigation 

Location ID 177-H01 177-H02 177-H03 
Sample ID 177-H01-01-01 177-H02-01-01 177-H03-01-01 

EPAMCL NMGWQ Result Result Result 
SW8010-Haloaenated Volatile Oraanics <ua/L) 
1, 1, 1-T richloroethane 200 60 3.73 KBJ 0.842 KBJ ·· .• '418· • 

1, 1-Dichloroethane 25 <1.11 <1.11 
... 

65.4·· --
Chloroethane -- -- <4 <4 <20 
Chloromethane -- -- 2.38 KJ <7.55 <37.8 
T etrachloroethene 5 20 <3.75 <3.75 2.19 KJ 
Trichloroethene 5 100 . . 245 ... • ... ·., ,.,• .. 597· ... • 3\' .2710; •. 
Vinyl chloride 2 1 <7.55•; r :·3.B3KJ < · •··· •<37.B ; > 
trans-1,3-Dichloroprooene -- -- 0.492 KJ <3.6 <18 

Table 2.37 Analytical Results for Groundwater Samples from Phase II RI for SS39 AT SWMU 179 

Location ID 
Sample ID 

EPA MCL I NMGWQ 
SW8010-Haloaenated Volatile Oraanics (ua/L) 
Trichloroethene 

NA= Not Analyzed 
ND= Not Detected 

5 I 100 

B= Analyte detected in associated blank analyses 

179-H01 
179-H01-01-01 

38.8 

J= Analyte detected at concentration below the detection limit 

179-H02 179-H03 
179-H02-01-01 179-H03-01-01 

27.6 <3 

K= Peak did not meet method identification criteria. Analyte not detected on other GC column 
--= No value available 

177-H04 
177-H04-01-01 

Result 

1.76 KBJ 
<1.11 

0.442 KJ 
0.761 KJ 
0.353 KJ 

• .? 324 · ...• 

.•• ' <7.55··· 
<3.6 

179-H04 
179-H04-01-01 

4.5 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 
Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 
Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 
< - Analyte not detected at the reported detection limit. 
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:;:: I Table 2.28 f SS-39 Analytical Groundwater Results, 1998 Additional Fieldwork 
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NMGWQ 
Sample ID: EPA MCL Standards 

Depth to Water: (µg/L} (µg/L} 
voes-EPA SW-846 Method 8260A (µq/L} 
Acetone -- --
Benzene 5 10 
Carbon disulfide -- --
Carbon tetrachloride 5 10 
Chloroform -- 100 
Chloromethane -- --
1, 1-Dichloroethene 7 5 
Ethylbenzene 700 750 
Methylene chloride -- 100 
Tetrachloroethene 5 20 
Toluene 1000 750 
1, 1, 1-T richloroethane 200 60 
T richloroethene 5 100 
2-butanone (MEK) -- --

SS39-01 SS39-02 
5 1 

<50 <20 
<5.0 <2.0 
<5.0 <2.0 
1.4 J <2.0 
1.3J <2.0 
<10 <4.0 
1.5J <2.0 
<5.0 <2.0 

0.98 JB 0.27 JB 
<5.0 <2.0 
<5.0 <2.0 
<5.0 <2.0 

' 230·.' 66 
<25 <10 

SS39-03 SS39-04 SS39-05 SS39-06 
2 3 4 4 

<10 <10 <10 <10 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 0.17 J 
<2.0 0.11 J <2.0 <2.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 0.10 JB <1.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 

0.63 J 27 <1.0 0.32 J 
<5.0 <5.0 <5.0 <5.0 

~ Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

SS39-07 SS39-08 
4 8 

<71 <36 
<7.1 <3.6 
<7.1 <3.6 
<7.1 2.1 J 
1.9 J 1.4 J 
<14 <7.1 
2.1 J 1.3 J 
<7.1 <3.6 

1.1 JB 0.53 J,B 
<7.1 <3.6 
<7.1 <3.6 
<7.1 <3.6 

:280 I . .. 13{1 
<36 <18 

~ Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

~ Note Compounds detected at or above the RL are shown in bold 
§' < Indicates compound not detected at or above the RL 
~ B Method blank contamination, the associated method blank contains the target analyte at a reportable level 

J Estimated result, result is less than RL 
ND Not detected 
RL Reporting Limit 

~ I µg/L Micrograms per liter i VOCs Volatile organic compounds 
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Table 2.28 
SS-39 Analytical Groundwater Results, 1998 A 

NMGWQ 
Sample ID: EPA MCL Standards 

Depth to Water: (µg/L) (µg/L) 
voes-EPA SW-846 Method 8260A <ua/L) 
Acetone -- --
Benzene 5 10 
Carbon disulfide -- --
Carbon tetrachloride 5 10 
Chloroform -- 100 
Chloromethane -- --
1, 1-Dichloroethene 7 5 
Ethylbenzene 700 750 
Methylene chloride -- 100 
Tetrachloroethene 5 20 
Toluene 1000 750 
1, 1, 1-T richloroethane 200 60 
Trichloroethane 5 100 
2-butanone (MEK) -- --

Results in BOLD and italics exceed USEPA Primary Orin 

Results shaded in BOLD and italics exceed NMGWQ Gro1 

Note Compounds detected at or above the RL 
< Indicates compound not detected at or abov, 
B Method blank contamination, the associated 
J Estimated result, result is less than RL 
ND Not detected 
RL Reporting Limit 
µg/L Micrograms per liter 
VOCs Volatile organic compounds 

SS39-09 
18 

5.9 J 
1 

0.22 J 
<1.0 
<1.0 
<2.0 
<1.0 

0.15 J 
0.19 JB 

<1.0 
0.79 J 
<1.0 

0.18 J 
3.8 J 

SS39-10 SS39-11 SS39-12 SS39-13 
17 8 3 11 

5.1 J <10 <10 <50 
0.42 J <1.0 <1.0 <5.0 
<1.0 0.37 J <1.0 <5.0 
<1.0 <1.0 <1.0 0.86 J 

0.29 J <1.0 <1.0 1.3 J 
<2.0 <2.0 <2.0 <1.0 
<1.0 <1.0 <1.0 1.2 J 

0.12 J <1.0 <1.0 <5.0 
<1.0 <1.0 <1.0 <5.0 

0.14 J <1.0 <1.0 <5.0 
0.50 J <1.0 <1.0 <5.0 
0.18 J <1.0 <1.0 <5.0 
0.29J <1.0 1.1 ' ,210 .. 
<5.0 1.2 J <5.0 <25 

SS39-14 
5 SS39-15 

<17 <10 
<1.7 <1.0 
<1.7 <1.0 
<1.7 <1.0 

0.22 J <1.0 
<3.3 <2.0 
<1.7 <1.0 
<1.7 <1.0 
<1.7 <1.0 
<1.7 <1.0 
<1.7 <1.0 
<1.7 <1.0 
70 <1.0 

<8.3 <5.0 

SS39-16 

<10 
<1.0 
<1.0 
<1.0 
<1.0 
<2.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<5.0 
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SS-39 Groundwater Analytical Results, Long-Term Monitoring 

NMGvvw 

Background EPAMCL Standard MW-39-01 2 MW-39-02 
lua/L) (µg/L) Sep-97 

voes 1 <uo/Ll 
Acetone -- -- -- ND 
Carbon disulfide -- -- -- ND 
Carbon tetrachloride -- 5 10 ND 
Chloroform -- -- 100 1.1 J 
1, 1-Dichloroethene - 7 5 ND 
Methylethyl ketone - -- -- ND 
Trichloroethvlene -- 5 100 ND 

NOTES: 
1Unless otherwise reported, no VOCs were detected using EPA Method 82608. 

(EPA Method 8260A was used to analyze for voes in the 1997 program.) 
2Upgradient monitoring well 
CRDL- Contract-required Detection Limit 
IDL- Instrument Detection Limit 
ND- Not Detected or above method reporting limit 
NA - Not analyzed 
voes- volatile organic compounds 
µg/L- micrograms per liter 
- = no value or standard was found 
< - Analyte not detected at the reported detection limit 

Sep-99 

<5 
<3 
<3 
<3 
<3 
<5 
<3 

Laboratorv Qualifiers- assigned as a result of laboratory data assessment procedures 
J - estimated value; less than CRDL but greater than or equal to IDL 

EPA Qualifiers-assigned as a result of independent data validation 
None 

2003 Validation Qualifiers 
J- Estimated value detected less than the CRDL but greater than the reporting limit. 
U - Compound was analyzed for but not detected. Analyte result was below the CRDL. 
UJ - Estimated as a non-detect at the detection limit. 

Sep-01 Apr-03 

<5 < 10 
<5 < 1 
<5 < 1 
<5 < 1 
<5 < 1 
<5 NA 
<5 < 1 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Sep-97 Sep-99 

ND <5 
ND <3 

8.3J 4 
3.8 2J 
ND 1 J 
ND <5 
38 45 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

Sep-01 

<5 
<5 

3.1 J 
1.9 J 
<5 
<5 
39 

Apr-03 

< 10 
< 1 
2.2 

0.8 (J) 
< 1 
NA 
3.4 
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SS-39 Groundwater Analytical Results, Long-Term Monitoring 

.... _ ... '-a< 

Background EPAMCL Standard MW-39-03 MW-39-04 
(ua/L) lua/L) Sep-97 

voes 1 (µg/L) 
Acetone -- -- -- ND 
Carbon disulfide -- -- -- 14 
Carbon tetrachloride -- 5 10 ND 
Chloroform -- -- 100 ND 
1, 1-Dichloroethene -- 7 5 ND 
Methylethyl ketone -- -- -- ND 
Trichloroethvlene -- 5 100 ND 

NOTES: 
1Unless otherwise reported, no VOCs were detected using EPA Method 82608. 

(EPA Method 8260A was used to analyze for VOCs in the 1997 program.) 
2Upgradient monitoring well 
CRDL- Contract-required Detection Limit 
IDL- Instrument Detection Limit 
ND- Not Detected or above method reporting limit 
NA - Not analyzed 
voes- volatile organic compounds 
µg/L- micrograms per liter 
- - no value or standard was found 
< - Analyte not detected at the reported detection limit 

Sep-99 

<5 
<3 
<3 
1 J 
<3 
<5 
1 J 

Laboratorv Qualifiers- assigned as a result of laboratory data assessment procedures 
J - estimated value; less than CRDL but greater than or equal to IDL 

EPA Qualifiers--assigned as a result of independent data validation 
None 

2003 Validation Qualifiers 
J- Estimated value detected less than the CRDL but greater than the reporting limit. 
U - Compound was analyzed for but not detected. Analyte result was below the CRDL. 
UJ - Estimated as a non-detect at the detection limit. 

Sep-01 Apr-03 

<5 < 10 
<5 < 1 
<5 < 1 

1.1 J 1.1 
<5 < 1 
<5 NA 
<5 0.71 (J) 

Results in BOLD and italics exceed USEPA Primary Drinking Water MCLs and are greater than the background and upgradient values 

Sep-97 Sep-99 

ND <5 
ND <3 
ND <3 
ND <3 
ND <3 
ND <5 
ND ND 

Results shaded in BOLD and italics exceed NMGWQ Ground Water Standards for Human Health and are greater than the background and upgradient values 

Results in italics exceed USEPA or NMGWQ standards but are below background and/or upgradient levels 

Sep-01 

57 
<5 
<5 
<5 
<5 
17 
<5 

Apr-03 

< 10 
< 1 
< 1 
< 1 
< 1 
NA 
< 1 
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· HydroGeoLogic, Inc. - Supplemental RF/ Work Plan-Holloman AFB-New Mexico 

3.0 INVESTIGATIVE APPROACH 

3.1 INTRODUCTION 

The subject sites have been characterized in previous investigations and are in the LTM phase, 
as described in Section 2. All sites, with the exception of LF-29 and SS-39, have completed at 
least five rounds of sampling and analysis (equivalent of ten years), satisfying the conditional 
closure requirements described in their respective Decision Documents. Sites that met the 
conditional closure requirements were therefore recommended for closure in the 2003 LTM 
report. NMED responded that these sites cannot be closed and removed from the active 
corrective action portion of the RCRA permit without additional investigation. Shortly after 
this, a meeting was conducted at Holloman AFB on April 21, 2004. Additional 
characterization requirements for these sites were discussed at the meeting, and summarized in 
Air For.ce correspondence of May 21, 2004, and NMED correspondence of August 10, 2004. 
This correspondence is provided in Appendix E. NMED concurred that LTM could be 
suspended at LF-10, LF-19, LF-22, and LF-23; future groundwater monitoring requirements, 
if any, would be established following the results of the investigations. NMED required that 
LTM continue at LF-21 (to monitor an upgradient plume) and DP-30/SD-33. 

LF-29 has been included for additional characterization because of its similarity to many of the 
other landfill sites; following review of the 2003 LTM report and original site investigation 
reports, NMED determined that additional investigation is required at SS-39. These 
requirements are described in NMED correspondence of February 9, 2005, also provided in 
Appendix E. 

Appendix 4-B, Section III of Holloman's RCRA permit describes the specific criteria for 
closure of SWMUs and AOCs. The purpose and intent of this RFI is to comply with NMED's 
recommendations for additional characterization of these sites in order to satisfy NMED 
Criterion 5, namely that the site has been adequately characterized and the available data 
indicate that contaminants pose an acceptable level of risk under current and projected future 
land use. If this criterion cannot be satisfied, the RFI report will recommend future actions as 
appropriate. 

As noted previously, TDS concentrations average over 17,000 mg/Lat HAFB. Therefore, 
pursuant to NMAC 20.6.2.3101, the groundwater standards do not apply, but are provided 
for reference purposes. Pursuant to NMED correspondence dated January 25, 1993 and 
reiterated in NMED correspondence dated May 15, 1995, remediation of existing 
groundwater contamination will not be required by NMED unless a receptor is exposed to 
unacceptable risk from contact with contaminated water, since direct ingestion is not a 
plausible exposure scenario. Groundwater monitoring is performed to establish whether or 
not continuing sources of contamination exist by examining if contaminant concentrations 
increase over time. Comparison to standards provides the basis for this evaluation. 

The following sections describe the investigation approach and field methodologies that will be 
used to further characterize the sites. Because of their similarity and the consistency in the 
investigation approach, sites LF-19, LF-21, LF-22, LF-23, and LF-29 are discussed 
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collectively in Section 3.2. LF-10, DP-30/SD-33, and SS-39 are discussed in Sections 3.3, 
3.4, and 3.5, respectively. Field methodologies are described in Section 3.6. Data evaluation 
and reporting are discussed in Section 4. 

3.2 INVESTIGATION APPROACH: LF-19, LF-21, LF-22, LF-23, AND LF-29 

3.2.1 Introduction 

The original approved RFI workplan for these sites did not propose soil sampling for: LF-19, 
LF-21, LF-22, LF-23, and LF-29 because the inherent lack of homogeneity in landfills 
prevents representative sampling to adequately characterize the waste area. This approach is 
consistent with US EPA guidance on landfill characterization. Likewise, the approved Phase 
II RFI · workplan did not propose soil sampling at LF-29 because of the potential presence of 
UXO. Groundwater monitoring in such cases is a more appropriate measure to establish 
whether or not a release has occurred. Groundwater data has been collected at these sites 
periodically since the RI conducted in 1991; the RI and subsequent LTM data show no 
evidence of a release from any of these units. LF-19 was active beginning in 1968 and LF-29 
became active in the 1950s; the other sites were active in the mid -1970s. Disposal at all of 
these sites ceased by 1979; therefore it is likely that a release from these sites would have been 
detected in groundwater by now. This rationale has been satisfactory as USEPA and/or 
NMED have approved of this approach. In spite of approved Decision Documents 
conditionally approving NF A with groundwater monitoring for ten years to document that no 
release has occurred, NMED has required additional characterization as a condition of closure. 
NMED correspondence of August 10, 2004, suggested that geophysics be performed at LF-21 
and LF-23, and that trenching be performed at LF-19, LF-21, LF-22, and LF-23 to 
characterize the contents of the landfills before closeout would be considered. 

Characterization efforts for these sites will focus on defining the boundaries of the landfills 
using geophysics; landfill boundaries were not definitively established during the RI. The 
geophysical surveys will be followed up with trenching in anomaly areas, if they exist, to 
observe the representative contents of the landfills. Trenching may be appropriate and is 
proposed for relatively small units that are assumed to lack a large degree of heterogeneity 
(i.e., that contain discrete anomalies). Trenching is not recommended at LF-29 because it is 
expected to be heterogeneous, and more importantly, because uncertainty with respect to the 
potential presence of munitions at the site. 

3.2.2 Approach 

Fieldwork will be performed on an iterative basis using traditional characterization techniques 
for landfills described in EPA guidance. Fieldwork will commence with a geophysical survey 
that encompasses the entire landfill areas providing 100% coverage, barring any physical 
barriers or obstructions. The survey will establish landfill boundaries by extending beyond the 
implied limits of waste based on historical data and current field observations, and identify 
geophysical anomalies. The geophysical survey will be performed using a Geonics EM-31 
terrain conductivity meter in the conductivity and in-phase modes. The conductivity mode can 
be used to determine if leachate is present beneath the landfill, if leachate (which is typically 
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highly conductive) can be discerned from background conductivity, which is also expected to . 
be high due to the local geology). Given the arid environment at Holloman and the nature of 
the wastes disposed at these locations, the potential for leachate generation at these disposal 
areas is low. The conductivity and in-phase modes identify areas of buried metals as well as 
materials of greater magnetic susceptibility (such as bricks and in some cases ash). Discrete 
drum/container disposal areas will be detected if gross areas of surface and subsurface metallic 
debris are absent. Both the conductivity and in-phase modes will be used to establish landfill 
boundaries. 

Materials contained within LF-19 are reportedly limited to grass clippings, although cans of 
unused rodenticides were reported disposed in the area. At LF-21 and LF-22, paper bags, 
food, plastic sheets, boxes, empty cans, boards, and tree limbs were the materials reported 
disposed. Although an interviewee reported some 55 gallon drums observed in these areas, 
this was not confirmed by other interviewees. Because hazardous liquid substances such as 
waste fuels and solvents were typically burned in fire training areas, their disposal in areas 
such as these in drums is unlikely. At LF-23, the VSI concluded that the purpose of the 
MOBSS Landfill Disposal Trench was the disposal of cans and drums of outdated pesticides. 
During the RI, asphalt, construction debris, a concrete vault, a trailer, two to three empty 55-
gallon drums, and four to five 1-gallon metal buckets with roofing tar were observed at the 
dump site. The RI concluded that the VSI may have been in error based on the lack of these 
constituents in groundwater samples. . The geophysical survey will discern items such as 
metallic buckets, cans and drums, the typical vessels for pesticides, if they are present within 
items such as grass clippings, boxes, boards, etc. 

It is unlikely that these materials would have been disposed in such a manner. As early as 
1965, the Military Entymology Handbook specified that unused or obsolete pesticides be 
disposed in a safe manner, as follows: 

• Obsolete Items. Any pesticide which the Armed Forces have determined to be obsolete 
must be disposed of in accordance with the directive declaring the obsolescence. Some 
containers, such as the 1-pound cylinders of methyl bromide, will rust or corrode to the 
extent that prolonged storage is hazardous. Such containers should be removed from 
stocks and destroyed in a safe location. Dispose of empty containers so that they can't 
be reused as containers for food or water. All unlabeled materials must be disposed of 
in a safe manner. Care must be exercised in discarding unused pesticide materials. 
Drainage into watering ponds or into streams may poison animals, including valuable 
wildlife. If the proper disposal of an item is uncertain, the problem must be referred to 
the major command concerned for direction. Obsolete or unsatisfactory equipment 
must be reported to the appropriate supply agency for direction (Department of the 
Army, 1965). 

Contour maps of conductivity and in-phase data will be produced at the conclusion of the 
geophysical surveys. If no metallic anomalies are identified, trenching will not be performed. 
Test pits should only be used as a biased sampling approach when attempting to locate specific 
hot spots of contamination or to locate specific buried waste (NJD_EP, 1992). Including the RI 
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data, over ten years of groundwater data at these sites shows that a release has not occurred at 
these units, strongly implying that hot spots do not exist. If anomalies suggestive of buried 
metallic material are evident, trenching will be performed. If discrete anomalies are 
identified, a trench will target the discrete anomaly. If anomalies are close together and 
spread over a wide area, a trench will be dug to the center of the anomalous area at the rate of 
2 per acre in a petpendicular fashion to demonstrate the representative contents of the area. 
The dimensions and orientation of the anomalies will determine the locations of trenches. The 
purpose of the trenching will not be excavation of landfill contents, but to characterize the 
material within them. Trenches will be dug to the vertical limit of waste, the water table, or 
the limit of the excavator, whichever occurs first. Potentially hazardous materials identified in 
the trenches will be segregated; other materials that are not hazardous such as construction 
debris, boxes, empty containers, will be backfilled within the trench. If potentially hazardous 
materials are encountered, soil samples will be obtained and analyzed from the trench beneath 
this material once it is removed to assess whether or not soils have been contaminated by 
materials in the landfill. Soil analyses will be dependent on the materials identified in the 
trench, since the groundwater data do not suggest specific analyses due to a lack of 
contamination. However, it is assumed that metals, pesticides, and herbicides will be analyzed 
in areas where disposal of pesticides and herbicides were suspected if this disposal is 
confirmed (LF-19, LF-23). If the trench depth exceeds three feet, personnel will obtain soil 
samples for analysis from soils contained in the bucket of the excavator that are not in contact 
with the bucket. Soil samples will not be obtained if potentially hazardous materials are not 
discovered in the trenches. In this case, the groundwater data is sufficient to demonstrate that 
hotspots within these landfills do not exist. 

It is unlikely, because of DoD ordnance disposal practices, that LF-29 contains any live 
munitions. However, trenching will not be performed at LF-29 because this cannot be stated 
with 100% uncertainty. Instead, soil borings will be advanced using DPT techniques adjacent 
to geophysical anomalies indicative of buried metals, if they are present. A UXO technician 
will screen the borehole as it is advanced with a borehole magnetometer for health and safety 
purposes. Soil samples selected for laboratory analysis will be biased to elevated PID readings 
or visibly contaminated soil as evidenced by staining if these conditions are encountered. 
Borings will terminate at the water table. At a minimum, a sample will be obtained at the 
water table interface if there is no evidence of contamination throughout the soil column. If 
geophysical anomalies are not evident, random soil samples will be obtained at a rate of one 
per acre (LF-29 is approximately 4. 7 acres in size based on the berm around the site for a total 
of five samples) for characterization. If geophysical anomalies are broad and widespread, soil 
sampling and analysis is not the preferred approach because of the inherent heterogeneity of 
the fill area. In this case, groundwater monitoring is viewed as a more appropriate assessment 
approach. The site has been inactive since 1975; groundwater data since 1991 show no 
evidence of a release from the site. In spite of this, if the unit is heterogenous with respect to 
geophysical anomalies, five random soil samples will be obtained adjacent to anomalies at a 
location relatively free of buried metal to support site closure. Soil samples will be analyzed 
for VOCs, SVOCs, RCRA metals, TPH, and explosives. 
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Field methodologies for these techniques are described in Section 3.6. 

LTM at LF-21 will be conducted during this fieldwork, pursuant to NMED's August 
correspondence, to support the investigation of the source of TCE upgradient of LF-21. All 
wells will be sampled for VOCs, not just TCE as in the current program, to observe whether 
degradation compounds are present in the groundwater. Sampling for inorganic parameters 
will not be performed, as the LTM data does not warrant continued sampling of these 
constituents. Sampling methodologies will be consistent with the current LTM program and 
are not described further in Section 3.6. The fifth round of LTM at LF-29, which will 
represent over 10 years of data upon completion, will be performed during this fieldwork. 
Upgradient wells MW-29-03, -04, and -05, not part of the LTM program, will be included in 
this event to more fully assess the relationship of upgradient concentrations to concentrations 
observed downgradient of the landfill to support decisions regarding LF-29. Sampling 
methodologies and analyses will be for 1,2-DCA and chloroform, consistent with the current 
LTM program. 

3.3 INVESTIGATION APPROACH: LF-10 

3.3.1 Introduction 

With the initiation of groundwater sampling LF-10 in 1988 and LTM in 1995, groundwater 
sampling data indicate that the landfill contents at this site have had no adverse effect on 
groundwater quality. Based on these data, it appears that the landfill mass is stable and not 
posing a risk to human health and the environment. 

The site has been inactive since 1958, when operations at LF-01 commenced. Typical 
practices of sanitary landfills at military installations prior to 1958 are defined with respect to 
the types of waste that can be placed in a sanitary landfill in Department of the Army 
Technical Manuals (TMs), Engineering Manuals (EMs), Army Field Manuals (AFMs), 
Technical Bulletins (TBs), and Army Regulations (ARs) released during that timeframe. 
According to these documents, source segregation was a common practice of separating 
materials that were classified as "refuse" and "salvage". "Refuse" was further characterized 
into "garbage" and "rubbish or trash." "Garbage" is the solid or semi-solid waste resulting 
from the preparation, cooking, and serving of food, and might include discarded waste food 
not segregated for salvage as suitable animal food, food wrappings, and containers. "Trash" 
consisted of discarded unsalvaged materials such as metal, glass, crockery, floor sweepings, 
paper, wrappings, containers, cartons, and similar articles not used in preparing or dispensing 
food (TM 5-634, 1946, and FM-21-10 I AFM 160-46, 1957). The 1946 version of TM 5-634 
stated that sanitary landfills could accept "garbage", "trash", and ash (unmixed with 
combustible trash in areas that would remain unused for three days to allow cooling). Large 
items that would disrupt normal fill operations, such as stumps, logs, concrete blocks, or other 
large items of debris, were not to be accepted; the 1958 version of TM 5-634 stated that these 
materials were to be disposed in a separate controlled location. Salvageable materials were 
not typically disposed in landfills due to conservation efforts, especially during World War II. 
Salvage included critical materials such as metals, rubber, leather, etc. TM 38-505 (1945) 
included a standard salvage classification list; among the materials in the list are non-ferrous 
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metals, ferrous metals, rubber, cotton and woolen textiles, rope, paper, bags, burlap, leather, 
containers, and lumber. Among the items not acceptable as salvage were explosives and 
ammunition (which were disposed by the Ordnance Department according to a 1943 bulletin), 
incendiary, poisonous, and irritant products, and drugs and biologicals. 

In summary, the contents of a sanitary landfill operated during this timeframe would 
predominantly be composed of garbage and trash as defined in the Technical Manuals, and ash 
from the incinerator. Large items that would disrupt sanitary fill operations or salvageable 
materials would not be expected. The majority of materials expected in the landfill would 
therefore not be inherently hazardous or toxic. The LF-10 groundwater data support this 
conclusion. 

Although NMED has stated that trenching must be performed to characterize the landfill 
contents, trenching in LF-10 prior to identification of potential hotspots and/ or contamination 
suggestive of a release is premature, especially given what is known of practices during the 
active period of the landfill, the likely heterogeneity of sanitary landfill contents even among 
those items typically accepted for disposal, and the groundwater data, which do not show 
evidence of a release. As stated earlier, consistent with USEPA guidance and guidance 
documents from other states, test pits should only be used as a biased sampling approach when 
attempting to confirm specific hot spots of contamination or to locate specific buried waste. 

The decision process for a landfill can be simplified with two basic questions: Is remediation 
warranted or required at the landfill, and if so, is the presumptive remedy (containment) 
appropriate? Several key directives have been issued by US EPA with regard to presumptive 
remedies for landfill investigation and closure. They include, but are not limited to: 

• U.S. Environmental Protection Agency, OSWER Directive 9355.0-49FS Presumptive 
Remedy for CERCLA Municipal Landfill Sites, September 1993 

• U.S. Environmental Protection Agency, OSWER Directive 9355.0-67FS Application of 
the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills, December 
1996 

EPA has established source containment (landfill caps) and/or institutional controls as the 
presumptive remedy for municipal , landfill sites regulated under CERCLA and RCRA 
Corrective Action sites, and has determined that the municipal landfill presumptive remedy 
should be applied to appropriate military landfills. Guidance defines "Municipal landfills" as 
those facilities in which a combination of household, commercial, and to a lesser extent, 
industrial wastes have been co-disposed. Military landfill wastes are usually similar to 
municipal landfills. Based on what is currently known of LF-10, the landfill contents likely 
contain municipal-landfill-type wastes in large quantity, with potentially smaller quantities of 
military-specific wastes. Guidance notes that low-hazard military-specific wastes are generally 
no more hazardous than some industrial wastes in municipal landfills. According to the 
CERCLA presumptive remedy guidance for military landfills, the presence of military-specific 
wastes, or hot spots of hazardous wastes, does not preclude the landfill contents from meeting 
the definition of municipal-landfill-type wastes and applying a presumptive remedy. 
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The presumptive remedy process relies on experience drawn from previous investigation of 
municipal and military landfills and existing site-specific historic data. The presumptive 
remedy process proposes limited or no additional source investigation and allows for 
proceeding to the FS, CMS, or EE/CA in which remedial alternative analysis will be limited 
to a landfill cap, groundwater monitoring/control system, leachate and landfill gas collection 
and treatment systems, and institutional controls, and includes an explanation of how the 
application of the presumptive remedy satisfies the NCP's three site-specific remedy selection 
criteria. This approach is reinforced by the earlier 1991 USEPA publication Conducting 
Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites), which states 
that characterization of landfill contents is not necessary because containment of the landfill 
contents as a remedy does not require such information. The Guidance further states that 
landfill contents are generally only sampled where hot spots are suspected and it has been 
determined that the landfill poses an actual or potential risk to human health and the 
environment, since under other circumstances it is assumed that landfill contents are 
heterogeneous. 

Soil data collected at LF-10 during the RI did not reveal any significant contamination. More 
than ten years of groundwater monitoring results also indicate that the landfill contents have 
had no adverse effect on groundwater quality. In spite of this, it is recognized that additional 
characterization with respect to more definitively establishing LF-10 boundaries and assessing 
if hot spots exist within LF-10 is necessary so that the final disposition of this site can be 
determined. 

Fieldwork at LF-10 will be performed on an iterative basis, using additional characterization 
techniques for landfills described in EPA guidance. As described in the next section, 
additional characterization will include a geophysical survey, a passive soil gas survey, and 
soil sampling at potential hot spots if suggested by the geophysical and passive soil gas survey 
results or random soil sampling if potential hot spots are not evident. Field methodologies for 
these techniques are described in Section 3. 6. 

3.3.2 Approach 

LF-10 boundaries will be established by a geophysical survey. Similar to the other sites, the 
survey will establish landfill boundaries by extending beyond the implied limits of waste based 
on historical data and current field observations, and identify geophysical anomalies. The 
geophysical survey will be performed using a Geonics EM-31 terrain conductivity meter in the 
conductivity and in-phase modes to determine the presence of leachate if it can be discerned 
from background conductivity, and the presence of subsurface debris and materials of greater 
magnetic susceptibility. Given the arid environment at Holloman and the age of the landfill, 
the potential for leachate generation at LF-10 is considered to be low. Discrete 
drum/container disposal areas will be detected if gross areas of surface and subsurface metallic 
debris are absent. Both the conductivity and in-phase modes will be used to establish landfill 
boundaries. 
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Once landfill boundaries have been established, a passive soil gas survey encompassing the 
entire landfill area will be performed. Soil gas samples will be obtained using EMFLUX® 
samplers, which require a minimum of three days in the ground at shallow depths. Soil gas 
samples will be obtained at 100-foot intervals at LF-10. These samples will be analyzed for 
voes. Additional details describing soil gas survey methods are provided in Section 3.6. 

Once these data become· available, borings will be advanced adjacent to discrete geophysical 
anomalies (areas indicative of buried metal such as drums or containers), and at the locations 
of potential hotspots identified by elevated voe concentrations during the soil gas survey. If 
waste is identified during borehole advancement, borings will be advanced until waste is no 
longer encountered and a sample will be obtained immediately below the waste. A sample 
from within the waste material, biased to elevated PID readings or visibly contaminated soil as 
evidenced by staining, will also be obtained. If waste is not encountered, borings will 
terminate at the water table. In these borings, one sample will be obtained at the water table 
interface if there is no evidence of contamination. If elevated voes are not found during the 
soil gas survey, and if geophysical anomalies analogous to buried containers are not evident, 
random soil samples at LF-10 will be obtained at a rate of one per acre for characterization. 
Methane screening will also be performed during soil boring advancement to assess methane 
generation at the landfill, per NMED's August 2004 correspondence. All soil samples will be 
analyzed for voes, SVOes, ReRA metals, and TPH. 

The geophysical and soil gas surveys afford full coverage of LF-10 to establish landfill 
boundaries and to identify potential hot spots; soil sampling targeted to these areas will be used 
to characterize the landfill contents and to quantify contamination. If hot spots are not 
identified, random soil sampling will be performed to satisfy this objective. These data will be 
evaluated quantitatively to determine if remediation is warranted or required at the landfill 
based on the presence or absence of unacceptable risk. 

3.4 INVESTIGATION APPROACH: DP-30/SD-33 

3.4.1 Introduction 

The intent of the investigation at DP-30/SD-33 is to determine whether or not the waste 
material within the trenches is characteristically hazardous, .and to determine if soils adjacent 
to the trenches exceed human health-based SSLs by analyzing them for total levels of 
constituents. Human health SSLs and not soil to groundwater media transfer SSLs are the 
focus, since groundwater is not potable. 

3.4.2 Approach 

Fieldwork will commence at DP-30/SD-33 with a geophysical survey using an EM-31 terrain 
conductivity meter. Although this was not suggested by NMED, a geophysical survey at this 
site would be prudent to more accurately define the boundaries of the disposal trenches. 
Although it is assumed that the EM-31 will be capable of locating the trenches based on the 
conductivity differences between the waste material and the surrounding soil, ground 
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penetrating radar (GPR) may also be used at this location if the EM-31 results are 
inconclusive. 

Once the locations of the pits are confirmed, waste and soil sampling will be conducted. A 
sample of the waste from each pit will be composited and submitted for waste characterization 
purposes. The samples will be analyzed for RCRA characteristics and analytes using the 
Toxicity Characteristic Leaching Procedure (TCLP) to determine if the material is 
characteristically hazardous. These analyses, coupled with the total constituent analyses 
performed on the waste material during the RI, will support the final disposition of this 
material. 

The RI vertically delineated the limits of contamination beneath the pits; soils beneath the 
waste have already been characterized and were not. contaminated at levels above human 
health-based SSLs. The RI determined that waste contained metals, VOCs, and one PCB 
above human health-based SSLs. Therefore, soils adjacent to (approximately five feet from) 
the pits will be tested for these constituents, as well as TPH. Once the pit locations are 
identified, soil samples will be obtained from the center of each side of each pit using DPT 
methods for a total of four borings per pit. One boring may suffice between pits if pits are in 
close proximity to each other. In these borings, soil samples will be obtained from the depth 
interval corresponding to the midpoint of the waste in each pit (interval of 4 to 6 feet bgs), and 
at a depth interval corresponding to immediately below the waste at the bottom of each pit 
(interval 10 to 12 feet bgs). Soil analyses will include VOCs, metals, PCBs, and TPH. 

The results of this investigation will be used to approximate with reasonable certainty the area 
and volume of material subject to remediation at this site, and determine appropriate 
disposition of the waste material. 

The August 2004 correspondence directed that groundwater monitoring is required to continue 
at this site, with an increase in frequency from biennial to quarterly. While it is agreed that 
groundwater monitoring is warranted at the site in order to monitor the effect of the waste 
material on groundwater until remedial action is conducted, quarterly monitoring is not 
meaningful for several reasons. The primary reason is the slow rate of groundwater flow, 
which has been consistent throughout the history of the program. Flow velocity estimates 
determined during the RI were 0.2 to 1.0 ft/year, based on a very low hydraulic gradient of 
0.0006 ft/ft, and during the most recent round of LTM, 2.6 ft/year, based on a gradient of 
0. 0014 ft/ft. Using the maximum groundwater flow rate of 2. 6 ft/year, groundwater under the 
current biennial frequency would travel 5. 2 feet between events. Under a quarterly frequency, 
groundwater in theory would only travel 8 inches between events. A margin of error of 5003 
would still result in groundwater traveling less than 3 1h feet between quarterly events. Given 
this, the fact that decreasing concentrations have been observed over time and no constituents 
currently exceed NMGWQ standards, and the water is not potable (average TDS at the site 
was over 30,000 mg/L during 3 events from June 2002 to March 2003, as presented in the 
2003 LTM report), biennial, not quarterly, monitoring remains appropriate for the site and 
will continue. Analytes will include TCE and 1, 1-DCA to support a continued assessment of 
trends; analysis of metals and chloroform is not warranted based on the LTM data. The next 
event will be conducted concurrently with LTM at LF-21 and LF-29. 
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3.5 INVESTIGATION APPROACH: SS-39 

3.5.1 Introduction 

Requirements for this site were described in NMED correspondence of February 9, 2005 and 
included an in-depth review of previous investigations, which was presented in Section 2.2.9. 
Based on this review, it appears that a slug of TCE contamination has migrated approximately 
350 feet south from the original source location, the Building 1176 sumps, to its current 
location. A significant source of TCE contamination may no longer exist, given that 
concentrations of .TCE have decreased at MW-39-02, immediately adjacent to the sump. 
However, there are no permanent monitoring wells present where groundwater samples 
obtained using DPT methods show the maximum plume concentrations. 

3.5.2 Approach 

Additional soil sampling is not proposed. Concentrations of TCE in monitoring well MW-39-
02 have decreased, indicating that source attenuation is occurring. Furthe~ore, contaminated 
soils are at depth, unavailable to receptors. 

Five shallow monitoring wells are proposed to assess the TCE plume at SS-39. Proposed 
monitoring well locatiops are provided on Figure 3 .1. Depth to water at proposed well 
locations MW-39-08 and MW-39-09 is expected to be shallow; these wells may be moved 
north if depth to water is less than 2 feet to allow for a proper surface completion above the 
screen of the monitoring well. The monitoring wells will be constructed using flush-threaded 
two-inch diameter Schedule 40 PVC casing and screen. Well screen lengths will be no more 
than ten feet long, and consist of 0.010-inch continuous slotted PVC screen with a PVC 
bottom plug. Screens will extend to one foot above the water table. The use of "pre-pack" 
wells may also be considered for this area. 

A deep monitoring well will be installed as a couplet to MW-39-06, designated MW-39-06D, 
as directed by NMED. Due to the relative uniformity of the stratigraphy and absence of 
significant, continuous confining units observed at the site, the well will not be double-cased. 
The well will be drilled at the approximate location of SS3907, where groundwater was 
encountered at a depth of 3.5 feet below grade during the 1998 GTI investigation. The well 
will be installed to a depth of 20 feet and completed with five feet of 0.010-inch continuous 
slotted PVC screen with a PVC bottom plug. 

The new wells and wells MW-39-02 and MW-39-03 are proposed for sampling; MW-39-01 
and MW-39-04 are several hundred feet upgradient of the Building 1176 area and will not 
provide relevant information. The first round of samples at these wells will be analyzed for 
voes and perchlorate. voes are the contaminants of concern, and perchlorate analysis is 
warranted due the nature of operations at Building 1176. It is important to note that high TDS 
in the groundwater may provide matrix interference when perchlorate analysis is performed. 
Although NMED directed that SVOCs and metals be sampled and analyzed, soil sampling for 
SVOCs was performed as part of the Phase II RPI and the majority of samples contained no 
SVOCs. Where present, they were below all SSLs. Similarly, metals were not above 
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background or unusually elevated in the majority of soil samples, nor were they detected in 
groundwater during the RI at elevated levels. 

Due to the slow rate of groundwater flow (estimated at 11 feet per year), the current biennial 
frequency of monitoring should be sufficient to establish trends in the data. The frequency, as 
well as proposed monitoring locations and analytes, will be refined after data from this 
supplemental RFI are available. 

3.6 FIELD METHODOLGIES 

Standard Operating Procedures (SOPs) that describe field methodologies for common tasks 
such as equipment decontamination, soil and groundwater sampling, IDW management, etc, 
have been previously presented in the Basewide QAPP (Bhate, 2003b). These SOPs are 
reproduced herein for ease of reference to the field team as Appendix I. Analytical methods 
are described in the QAPP Addendum for this project, provided as Appendix J. More specific 
methodologies for trenching, geophysical survey, and passive soil gas survey are presented in 
the following subsections. 

3.6.1 Trenching 

Test Pits will be excavated with backhoe equipment at LF-19, LF-21, LF-22, and LF-23 to 
provide detailed visual examination of soil and waste material, if the geophysical survey 
results indicate the need to do so. A procedure is outlined below: 

Test Pit Sampling Procedure: 
1) Mark the location of potential test pits based on geophysical survey results and site 

observations. 
2) At the direction of the oversight staff on-site, the backhoe operator will excavate the test 

pit in increments. 
3) Test pit excavations will cease if any of the following are encountered: 

a) Hazardous materials; 
b) Odors; 

c) Groundwater or fluid phase contaminants. 

4) The requirements for collecting grab samples of soil are as follows: 

(a) Use a clean stainless steel trowel or spoon to collect sufficient material to 
fill the sample containers. Fill the sample containers directly from the 
sampling device, removing stones, twigs, grass, etc., from the sample. 

(b) Immediately secure the caps on the sample container. 
(c) Label container with the appropriate information. NOTE: Container may be 

labeled prior to sample collection. 
(d) Record samples (e.g., sample ID, location, depth, method, etc.) in the 

bound field logbook. 
(e) Pack sample in cooler with ice. 
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(t) Use decontaminated sampling equipment at each sample location to 
minimize cross-contamination. 

At a minimum, field logs for test pit excavation will include the following documentation: 

• Plan and profile sketches of the test pit showing materials encountered, the depth of 
material, and sample locations. 

• Sketch of the test pit and distance and direction from permanent, identifiable location 
marks as appropriate. 

• A description of the material removed from the excavation. 

• A record of samples collected. 

• The presence or absence of water in the test pit and the depth encountered. 

• Other readings, or measurements taken during excavation, including field screening 
readings. 

Unless otherwise specified, no personnel will enter a test pit greater than 3 feet in depth. In 
addition, all test pits will be backfilled on the day of excavation. In most cases, excavation 
materials will be used to fill the test pit. In the event that highly contaminated soil or 
hazardous material is excavated and it is expected that it will be more cost-effective to 
segregate the material at that time, excavated soils/waste may be stockpiled on and covered by 
plastic. In this instance, the excavation will be re-graded using surrounding soils, since these 
areas of HAFB are remote. 

3.6.2 Geophysical Surveys 

Utilizing a global positioning system, the EM-31 surveys will be performed at all sites by 
obtaining data continuously along straight-line traverses spaced ten feet apart. All traverses 
will be parallel to one another and referenced against a baseline, through the utilization of the 
Trimble Swathing Option - an established field surveying technique that has been accurately 
employed by farmers throughout the world. A light bar attached to the GPS backpack enables 
the EM-31 surveyor to maintain sufficiently straight and evenly spaced survey lines, ultimately 
creating a 10-foot grid over all sites. Though pre-survey gridding has been the primary 
method used in the past, this approach utilizes GPS navigational tools with equal or better 
locational accuracy. Because the GPS system acquires locational (XY) data simultaneously 
with the geophysical (Z) data, the resultant database consists of virtually continuous XYZ data 
that are readily plotted in UTM or Latitude-Longitude coordinates. Surveying in this manner 
has an accuracy of± 1h-meter. After the survey is completed and the final map identifies an 
anomaly at a specific location, re-acquisition of this target is also ± Vi-meter. In those 
locations (LF 19, LF 21, LF 22 and LF 23) where high brush (i.e., Salt Cedars) may interfere 
with GPS signal acquisition, EM-31 readings will be recorded and referenced to the "before
after" readings that have GPS-derived coordinates in order to maintain locational accuracy. 
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A GPR survey will be performed at DP-30/SD-33 to supplement the EM-31 survey in the 
event that the EM-31 survey cannot reasonably establish trench boundaries. GPR is used for 
shallow, high-resolution subsurface investigations. GPR is particularly useful in determining 
trench boundaries based on its measurement of contrasting dielectric properties between the 
materials within the trench and the surrounding strata. The GPR survey, if conducted, will be 
performed as a ·series of traverses perpendicular to the presumed locations of the trenches in 
order to more definitively establish their boundaries. 

After completion of the geophysical surveys, a report will be prepared that describes the 
geophysical methods and instruments used, methods of data collection, and interpretation of 
the geophysical data. Color contour maps of the EM-31 in-phase and conductivity data will be 
prepared for each site. GPR profiles will be provided if the GPR survey is performed. 

3.6.3 Passive Soil Gas Surveys 

A passive soil gas survey will be conducted at LF-10. ·Collection of soil-gas samples from the 
shallow subsurface will provide data on the identity and concentrations of targeted voes 
which may be present. This data will be used to identify potential hot spots and to delineate 
the lateral extent of the contaminants. 

Soil gas samples will be collected using the EMFLUX® passive Soil Gas Method. This 
method is a verified EPA technology under the EPA Technology Verification Program. The 
method is described fully in EPA Publication EPA/600/R-98/096, which can be provided to 
NMED upon request. The EMFLUX system allows simultaneous sample collection by 
multiple field collectors, eliminating the movement of equipment. The EMFLUX® system 
consists of cartridges, insertion tools, and sample analysis and computer modeling. The 
EMFLUX® cartridge consists of a sorbent sealed in a fine mesh screen, which is placed in a 
glass vile for sample collection and shipped for analysis. The EMFLUX® system was first 
demonstrated for EPA in May and June 1997 at two sites: the Small Business Administration 
(SBA) site in Albert City, Iowa, and the Chemical Sales Company (CSC) site in Denver, 
Colorado. These sites were chosen because each has a wide range of VOC concentrations and 
because each site had a distinct soil type. The EMFLUX® system was compared to a reference 
method, active soil gas sampling, in terms of the following parameters: voe detection and 
quantitation, sample retrieval time, and cost. The demonstration data indicated that the 
EMFLUX® system detected the same compounds as the reference method, as well as several 
VOCs that the reference method did not detect. Furthermore, detectable VOC concentrations 
measured by the EMFLUX® system were typically one to four orders of magnitude lower than 
those reported by the active soil gas sampling. 

Soil gas samples will be obtained at 100-foot intervals at LF-10. Soil gas sampling locations 
will cover the extent of the landfill established by the geophysical survey. Small, easy-to
carry field kits containing sufficient equipment to collect the samples are provided by the 
vendor for collection of soil-gas samples following the protocols of the EMFLUX® passive 
method. To install an EMFLUX® Sampler, a 3/4" diameter hole is made to a depth of four 
inches using a hammer and a metal stake provided in the Kit. When applicable, a hammer 
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drill, slide hammer, or other comparable equipment can be used to create a 1/2" diameter hole 
to a two- to three-foot depth. In either case, the EMFLUX® Sampler (which contains two 
hydrophobic adsorbent cartridges) is installed in the top four inches of the hole. For locations 
covered by asphalt or concrete surfacing, a 1 114" to 1 1/2" diameter hole is drilled through 
the surfacing to the underlying soils, and the hole is sleeved with a sanitized metal pipe 
provided in the Kit. After the Sampler is installed inside the metal pipe, the hole is patched 
with an aluminum foil plug and a thin concrete patch to protect the sampler. The samplers are · 
exposed to subsurface gas for a predetermined period to maximize the collection of soil gas. 
This period has been discussed with the vendor and is estimated to be three days. Following 
the exposure period, the Samplers are retrieved and shipped to the vendor's laboratory for 
analysis. A trip blank, which will remain with the other EMFLUX® samples during 
preparation, shipment, and storage, will be included with each batch of 25 field samples. 

Soil gas samples will be analyzed for voes using gas chromatography/mass spectrometry 
(Ge/MS) instrumentation, following modified EPA Method 8260B procedures. The 
laboratory will perform an initial five-point calibration. In addition, an instrument tune is 
performed daily and a method blank is analyzed following the daily calibration. Internal 
standards and surrogates are included with each sample analysis. The laboratory's reported 
quantitation level for each of the targeted compounds is 25 nanograms; however, the actual 
detection limit is even lower. Two adsorbent cartridges are included in each Sampler for 
duplicate or confirmatory analysis. A soil gas survey report with color isopleth maps of 
targeted voe concentrations will be prepared. 

Active methane screening will also be performed at LF-10 during soil boring advancement. 
Field measurements of landfill gas (methane and carbon dioxide) will be made using a landfill 
gas detector, using either a LandTech GM-500 or similar device. Based upon the age of the 
landfill and the arid environment, it is unlikely that the landfill is actively producing significant 
quantities of methane. 
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4.0 DATA EVALUATION/REPORTING 

This section presents an overview of the evaluation and reporting of the data to be collected 
based on the scope of work described in this work plan. 

4.1 EVALUATION OF RESULTS 

This supplemental RFI will be conducted for the most part in an iterative manner. The results 
of the geophysical survey will be used to determine trenching locations for some landfills, soil 
gas survey locations for LF-10, and soil and waste sampling locations for DP-30/SD-33. 
Observations during trenching, if performed based on the geophysical survey results, will 
determine if samples are collected and submitted for laboratory analyses, and what the 
analyses will be. Soil sampling locations at LF-10 will be biased to elevated VOes 
determined by the soil gas survey; random sampling will be performed in the event that 
elevated voes are not detected during the survey. 

All laboratory analytical data will be reviewed to ensure the data meet the data quality 
objectives (DQO) necessary to achieve the purpose and intent of the Supplemental RPI. 
Analytical data shall be collected and handled in accordance with the QAPP Addendum. 

The project chemist will review all data received from the laboratory. This review consists of 
the following: 

• Sample analysis . completeness - Were all samples analyzed? Were samples 
analyzed for the parameters listed in the Work Plans? 

• Evaluation of holding times - Were samples analyzed within the specified holding 
and extraction times? 

• Evaluation of quality control - Were standard curves within method control limits? 
Were preparation and method blanks contaminated? Were continuing calibration 

1 standards in control? Were matrix spikes and matrix spike duplicates performed? 
How did field duplicates compare? Were corrective actions taken? 

• Establishment of detection limits - Were detection limits met? If not, why? 

Unless otherwise noted, the QAPP Addendum associated with this work plan is consistent with 
the Base-wide Quality Assurance Project Plan (Bhate, 2003b). 

4.2 HUMAN HEALTH RISK ASSESSMENT 

Sample results will be used to evaluate potential risks by screening results against NMED 
SSLs. In order to prevent misuse of SSLs, the following will be avoided: 
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• Applying SSLs to a site without adequately developing a conceptual site model that 
identifies relevant exposure pathways and exposure scenarios, 

• Use of SS Ls as cleanup levels without verifying numbers with a toxicologist or risk 
assessor, and 

• Not considering the effects of additivity when screening multiple chemicals. 

Generic NMED SS Ls were developed assuming distinct soil horizons for each receptor. The 
soils of fo.terest differ according to the exposure pathway being addressed. For direct 
ingestion, dermal, and fugitive dust pathways, the primary soil horizon of concern are surface 
soils. For inhalation of volatiles and migration to groundwater, subsurface soils are of primary 
concern. Both a residential receptor and a commercial/industrial worker are typically exposed 
only to surface soil, which may be defined as extending to a depth of approximately two feet 
below ground surface, depending on site-specific conditions and the amount of intrusive 
activity that may occur. Construction workers will typically have much greater exposures to 
subsurface soils. Therefore, when generic SSLs are applied for use as a screen, site-specific 
conditions will be evaluated for each receptor to determine if the assumptions associated with 
the generic SSLs are appropriate for comparison with the available site data. 

For cumulative exposure via the ingestion, inhalation, and dermal pathways, toxicity criteria 
are used to calculate an acceptable level of contamination in soil. NMED SSLs are based on a 
carcinogenic risk level of one-in-one-hundred thousand (lE-05) and a non-carcinogenic hazard 
quotient (HQ) of 1. A carcinogenic risk level is defined as the incremental probability of an 
individual developing cancer over a lifetime as a result of exposure to a potential carcinogen. 
The non-carcinogenic hazard quotient assumes that there is a level of exposure below which it 
is unlikely for even sensitive populations to experience adverse health effects. 

A more site-specific risk assessment may be performed if screening against generic SSLs is 
inconclusive based on site conditions. Target risk and hazard levels for human health are risk 
management-based criteria for carcinogenic and non-carcinogenic responses, respectively. 
These criteria are used to determine (1) whether site-related contamination poses an 
unacceptable risk to human health and requires corrective action or (2) whether implemented 
corrective action(s) sufficiently protects human health. If an estimated risk or hazard falls 
within the target range, the risk manager may conclude that a site does not pose an 
unacceptable risk. This decision should take into account the degree of inherent conservatism 
or level of uncertainty associated with the site-specific estimates of risk and hazard. An 
estimated risk that exceeds these targets, however, does not necessarily indicate that the 
current conditions are not safe or that they present an unacceptable risk. Rather, a site risk 
calculation that exceeds a target value may simply indicate the need for further evaluation or 
refinement of the exposure model. 
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4.3 RFI REPORT 

The requirements for an RFI Report are defined in Appendix 4-B of the RCRA Permit. At a 
minimum the RFI Report will contain the following elements: introduction, environmental 
setting, source characterization, sampling and analysis results, data quality assurance/data 
quality control review, conclusions, and recommendations. The evaluation of analytical data 
shall be sufficient to determine the applicability of each site for NF A under NMED Criterion 
5, or identify the need for additional assessment and/or action. 
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APPENDIX A 

RECORDS SEARCH 



NAME OF SltE: 

LOCA:rlON: 

HAZARDOUS ASSESSMENT RAIING FORM 

Old Main Base Landfill (Site No. 10) 

Holloman AFB 

DAn: OF OPERilION OR OCCURRENCE: 1942-1958 

OWNER/OPERA!OR: Holloman AFB 

COMMEN:rS/DESCRIP:rION: Main base sanitary landfill from 1942_until late 1950s 

SI'IE RAtED BY: N. Hatch and :r. Emenhiser 

I. RECEP!ORS 

Factor 
Rating 

Rating Factor (0-3) Multi2lier 

A. Population within 1,000 feet of site J 4 

B. Distance to nearest well 0 10 

c. Land use/zoning within 1 mile radius 3 3 

D. Distance to reservation boundary 2 6 

E. Critical environments within 1 mile radius of site 0 10 

F. Water quality of nearest surface-water body 0 6 

G. Ground-water use of uppermost aquifer 0 9 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 

I. Population served by ground-water 
supply within 3 miles of site 0 6 

Subtotals 

Receptors subscore (100 x factor score subtotal/maximum subtotal) 

II. WASTE CHARACTERISTICS 

Page 1 of 

t 

Maximum 
Factor Possible 
~ Score 

12 12 

0 30 

9 9 

12 18 

0 30 

0 18 

0 27 

0 18 4 
0 18 

33 180 

_M 

A. Selec~ the factor score based on the estimated quantity, the degree of hazard, and the confi~ence 
level of the information. 

l. Waste quantity (S s small, M • medium,.L ~large) 

2. Confidence level CC • confirmed, S • suspected) 

3. Hazard rating CH • high, M • medium, L • low) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor • Subscore B 

40 x l..O = 40 

c. Apply physical state multiplier 

Subs~ore B x Physical State Multiplier • Waste Characteristics Subscore 

40 x 1.0 .. _!tQ_ 

J - lS 

s 
s 
H 

40 
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Site No. 10 

III. PATHWAYS 

Page 2 of 

Rating Factor 

Factor 
Rating 
(0-3) Multiplier 

Factor 
~ 

Max3'11m 
Possiblt 
Score 

A. If the.re is evidence of migration of hazardous contaminants, assign maximum factor subscore ·of 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to B. 

B. 

c. 

Sub score 

Rate the migration potential for three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to C. 

1. Surface-water migration 

Distance to nearest surface water 3 8 24 

Net precipitation 0 6 0 

Surface erosion 2 8 16 

Surface permeability l 6 6 

~in fall intensity 2 8 16 

Subtotals 62 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding l 

Subscore (100 x factor score/3) 

J. Ground-water migration 

pepth to ground water 

Net precipitation 

Soil permeability 

Subsurface flows 

Direct access to ground water 

aReduced multiplier due to brackish ground water. 

3 

0 

2 

l. 

NA 

Subscore (l.00 x factor score subtotal/maximum score subtotal) 

Highest pathway subscore 

Enter the highest subscore value from A, B-1, B-2, or B-3 above. 

8 

Subtotals 

12 

0 

16 

4 

32 

Pathways Subscore 

IV. WAS'.I:E MANAGE.MEN.I: PRAc:rICES 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 
Waste Characteristics 
Pathways 

24 

18 

24 

l.8 

24 

l.08 

57 

24 

l.2 

66 

48 

18 
40 
57 
38 Total l.1.5 divided by 3 

Gross Total S 

B. Apply factor for waste containment from waste management practices 

Gross Total Score x Waste Management Practices Factor • Final Score 

38 x l..O 38 

J - l.6 



HAZARDOUS ASSESSMENT RAIING FORM 

NAME OF SITE: Golf Course Landfill (Site No. 19) 

LO~ION: Holloman AFB 

DATE OF OPERATION OR. OCCURRENCE: Late l960's to 1978 

OWNER/OPERATOR: Holloman AFB 

Page l of 

t 

COMMENTS/DESCRIPTION: Used mainly for grass clippings, etc.--known small quantity of rodenticides 

SITE RA:i:ED BY: N. Hatch and T. Emenhiser 

I. RECEPTORS 

Rating Factor 

A. Population within 1,000 feet of site 

B. Distance to nearest well 

c. Land use/zoning within l mile radius 

D. Distance to reservation boundary 

E. Critical environments within 1 mile radius of site 

F, Water quality of nearest surface-water body 

G. Ground-water use of uppermost aquifer 

H. Population served by surface-water 
supply within 3 miles downstream of site 

I. Population served by ground-water 
supply within 3 mi}es of site 

Factor 
Rating 
(0-3) 

0 

0 

3 

3 

0 

0 

0 

0 

0 

Receptors subscore (lOO x factor score subtotal/maximum subtotal) 

II. WASTE CHARACTERISTICS 

Multiplier 

4 

l.O 

3 

6 

10 

6 

9 

6 

6 

Subtotals 

Factor 
~ 

0 

0 

9 

18 

0 

0 

0 

0 

0 

27 

Maximum 
Possible 

Score 

12 

30 

9 

18 

~o 

18 

27 

18 

180 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence 
level of the information. 

1, Waste quantity (S m small, M a medium, L • large} 

2. Confidence level (C • confirmed, S • suspected) 

3. Hazard rating (H = high, M • medium, L • low} 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor • Subscore B 

60 x l.O = 60 

c. Apply physical state multiplier 

Subscore B x Physical State Multiplier • Waste Characteristics Subscore 

60 x l.O = ...§.Q. 

J - 31 

s 
c 
H 

...§.Q. 
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Site No. 19 Page ~.Jitf 

III. PA'.I:HWAYS 

A. 

B. 

Rating Factor 

Factor 
Rating 
~ Multiplier 

Factor 
~ 

Maximum 
Possible 

Score 

If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 
100 points for direct.evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to B. 

Sub score 

Rate the migration potential for three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the.highest rating, and proceed to C. 

1. Surface-water migration 

Distance to nearest surface water 2 8 16 

Net precipitation 0 6 0 

Surface erosion 2 8 16 

Surf ace permeability . 1 6 6 

Rainfall intensity 2 8 16 

Subtotals 54 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding 1 

Subscore (100 x factor score/3) 

3. Ground-water migration 

Depth to ground water 3 4a 12 

Net precipitation 0 6 0 

Soil permeability 2 8 16 

Subsurface flows l. 4a 4 

Direct access to ground water NA 8 

aReduced multiplier due to brackish ground water. 
Subtotals 32 

Subscore (100 x factor score subtotal/maximum score subtotal) 

24 

18 

24 

18 

24 

108 

50 

18 

24 

l.2 

66 

48 

c. Highest pathway subscore 

Enter the highest subscore value from A, B-1, B-2, or B-3 above. 

Pathways Subscore 50 

IV. WASTE MANAGEMENT PRACTICES 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

B. 

Receptors 15 
Waste Characteristics 60 
Pathways 50 
Total 110 divided by 3 37 

Gross l:otal ~ 

Apply factor for waste containment from waste management pra~tices 

Gross Total Score x Waste Management Practices Factor = Final Score 

37 x 1.0 

J - 32 



NAME OF SITE: 

LOCAXION: 

HAZARDOUS ASSESSMENI RAIING FORM 

West Area Landfill No. 2 (Site No. 21) 

Holloman AFB 

DATE OF OPERA'.l:ION OR OCCURRENCE: Early l970's (assumed) to 1977 

OWNER/OPERAXOR: Holloman AFB 

COMMENl:S/DESCRIP:rION: Rubble and debris--convenient to west area maintenance facility 

SllE RAXED BY: N. Hatch and :r. Emenhiser 

I. RECEPIORS 

Factor 
Rating Factor 

Rating Factor (0-3) Multielier ~ 

A. Population within 1,000 feet of site l 4 4 

B. Distance to nearest well 0 10 0 

c. Land use/zoning within l mile radius 2 3 6 

D. Distance to reservation boundary 2 6 12 

E. Critical environments within 1 mile radius of site 0 10 0 

F. Water quality of nearest surface-water body 0 6 0 

G. Ground-water use of uppermost aquifer 0 9 0 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 0 

I. Pqpulation served by ground-water 
supply within 3 miles of site 0 6 0 

Subtotals 22 

Receptors subscore (100 x factor score subtotal/maximum subtotal) 

II. WASl'E CHARACIERISXICS 

Page J.' 

Maximum 
PossiblE 

Score 

J.2 

30 

9 

18 

30 

18 

27 

18 t 
18 

180 

_g 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence 
level of the information. 

1. Waste quantity (S a small, M = medium, L • large) 

2. Confidence level (C • confirmed, S • suspected) 

3. Hazard rating (H = high, M :c medium, L == low) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor SUbscore A x Persistence Factor = Subscore B 

40 x 1.0 .. 40 

C. Apply physical state multiplier 

Subscore B x Physical State Multiplier • Waste Characteristics Subscore 

40 x 1.0 - ...!Q. 

J - 35 

s 
s 

H 

~ 
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Site No. 21 

III. PATHWAYS 

Rating Factor 

Factor 
Rating 
(0-3) Multiplier 

Page 2 of 

Max'fl&Um 
Factor Possible 
~ Score 

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to c. If no evidence or indirect evidence exists, proceed to B. 

Subs core 

B. Rate the migration potential fdr three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to C. 

c. 

1. Surface-water migration 

Distance to nearest surface water 2 8 16 

Net precipitation 0 6 0 

Surface erosion 2 8 16 

Surface permeability l 6 6 

Rainfall intensity 2 8 16 

Subtotals 54 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding 1 

Subscore (100 x factor score/3) 

3. Ground-water migration 

Depth to ground water 

Net precipitation 

Soil permeability 

Subsurface flows 

Direct access to ground water 

~duced multiplier due to brackish ground water. 

3 

0 

2 

l 

NA 

Subscore (100 x factor score subtotal/maximum score subtotal) 

Highest pathway subscore 

Enter the highest subscore value from A, B-1, B-2, or B-3 above. 

8 

Subtotals 

12 

0 

16 

4 

32 

Pathways Subscore 

24 

18. 

24 

18 

24 

108 

so 

24 

12 

66 

48 

IV. WASTE MANAGEMENT PRACTICES 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

B. 

Receptors 12 
Waste Characteristics 40 
Pathways 50 
'.Cotal 102 divided by 3 • 34 

Gross :Cotal 

Apply factor for waste contairiment from waste management practices 

Gross :Cotal Score x Waste Management Practices Factor • Final Score 

34 x 1.0 

J - 36 



NAME OF SITE: 

LOCATION: 

HAZARDOUS ASSESSMENT RAIING FORM 

West Area Landfill No. l (Site No. 22) 

Holloman AFB 

DilE OF OPERA:J:ION OR OCCURRENCE: 1974-l.978 

OWNER/OPERATOR: Holloman AFB 

CO~!MENTS/DESCRIPTION: Mostly rubble disposal; possibility of some POL waste 

SITE RA:rED BY: N. Hatch and :r. Emenhiser 

I. RECEPTORS 

Factor 

Rating Factor 
Rating 
~ Multielier 

A. Population within 1,000 feet of site l 4 

B. Distance to nearest well 0 10 

c. Land use/zoning within 1 mile radius 2 3 

D. Distance to reservation boundary 3 6 

E. Critical environments within l mile radius of site 0 10 

F. Water quality of nearest surface-water body 0 6 

G. Ground-water use of uppermost aquifer 0 9 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 

I. Population served by ground-water 
supply within 3 miles of site 0 6 

Subtotals 

Receptors subscore (100 x factor score subtotal/maxi.mum subtotal) 

II. WAS?E CHARACTERISTICS 

Page l. oi 

Maximum 
Factor Possiblt 
~ Score 

4 12 

0 30 

6 9 

18 18 

0 30 

0 l.8 

0 27 

0 18 4 
0 18 

28 l.80 

_!§. 

A. Select the factor score based on the estimated quantity, the degree of bazard, and the confidence 
level of the information. 

l.. Waste quantity (S • small, M = medium, L = large) 

2. Confidence level {C • confixmed, S • suspected) 

3. Hazard rating (H • high, M • medium, L • low) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor • Subscore B 

40 x 1.0 - 40 

C. Apply physical state multiplier 

Subscore B x Physical State Multiplier • Waste Characteristics Subscore 

40 x 1.0 = ~ 

J - 37 

s 

s 
H 

..M! 
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Site No. 22 Page 2 of 

III. PA:l:HWAYS 

Rating Factor 

Factor 
Rating 
(0-3) Multiplier 

Factor 
~ 

MaX'DllUm 
Possible 

Score 

A. If there is evidence of migration of hazardous contaminants, assign maximum.factor subscore of 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to B. 

Subs core 

B. Rate the migration potential for three potential pathways; surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to c. 
1. Surface-water migration 

Distance to nearest surface water 3 8 24 

Net precipitation 0 6 0 

Surf ace erosion 2 8 16 

Surface permeability l 6 6 

Rainfall intensity 2 8 1.6 

Subtotals 62 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding 1 

Subscore (100 x factor score/3) 

3. Ground-water migration 

Depth to ground water 3 

Net precipitation 0 

Soil permeability 2 

Subsurface flows l 

Direct access to' ground water NA 

8Reduced multiplier due to brackish ground water. 

Subscore (100 x factor score subtotal/maximum score subtotal) 

c. Highest pathway subscore 

. Enter the highest subscore value from A, B-1, B-2, or B-3 above. 

IV. WASXE MANAGEMEN.l' PRACTICES 

4a 

6 

8 

4a 

8 

Subtotals 

12 

0 

16 

4 

32 

Pathways Subscore 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 
Waste Characteristics 
Pathways 

24 

18 

24 

l.8 

24 

108 

57 

24 

l.2 

66 

48 

l.6 
40 
57 
38 Total l.l.3 divided by 3 • 

Gross Total 

B. Apply factor for waste containment from waste management pra~tices 

Gross Total Score x Waste Management Practices Factor • Final Score 

38 x l..O 

.J - 38 

38 



HAZARDOUS ASSESSMENT RATING FORM 
Paae l o 

NAME OF SITE: HOBSS Landfill {Site No. 23) 

LOC.AnON: Holloman AFB 

DAll OF OPERATION OR OCCURRENCE: 1976-1979 

OWNER/OPERATOR: Holloman AFB 

COMHEN'J:S/DESCRIP'J:ION; Cans of diazinon, dibromochloromethane, smie w1identified drums 

SITE RA'.DID BY: N. Hatch and T. Emenhiser 

I. RECEPIORS 

Factor Haxiau 
Rating Factor Possib 

Ratios Factor co-n Hulti2licr ~ ~ 
A. Population within 1,000 feet of site 0 4 0 12 

B. Distance to nearest well 0 10 0 JO 

c. Land use/zoning within 1 mile radius 2 3 6 9 

D. Distance to reservation boundary 3 6 18 18 

E. Critical enviromaents within 1 mile radius of site 0 10 0 JO 

F. Water quality of nearest surface-water body 0 6 0 18 

G. Ground-water use of uppermost aquifer 0 9 0 27 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 0 18 

I. Population served by ground-water 
supply within 3 miles of site 0 6 0 18 

Subtotals 24 180 

Receptors subscore {100 x factor score subtotal/1118Ximwa subtotal) _y 

II. WASTE CHARAC7ERlsncs 

A. Select the factor score baaed on tbe estimated quantity, the degree of hazard, and the confidence 
level of the information. 

1. Waste quantity (S = small, M • medlUll, L • large) 

2. Confidence level (C - confirmed, S.• suspected) 

3. Hazard rating (R .. high, M = medium, L • low) 

Factor Subscore A {from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subacore A x Persistence Factor • Subscore B 

60 x 1.0 - 60 

C. Apply physical state 1R1ltiplier 

Subscore B x Physical State Multiplier • Waste Characteris~ics Sulscore 

60 x 1.0 .. _fil! 

J - 39 

s 

c 
H 

_fil! 
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Site No. 23 

Ill. PATHWAYS 

Rating Factor 

Factor 
Rating 
(0-3) Multiplier 

Factor 
Score 

Page 2 of 

Max~ 
Possible 
Score 

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to ~. 

Subs core 

B. Rate the migration potential for three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to c. 
l.. Surface-water migration 

Distance to nearest surface water 2 8 l.6 

. Net precipitation 0 6 0 

Surface erosion 2 8 l.6 

Surface permeability l. 6 6 

Rainfall intensity 2 8 l.6 

Subtotals 54 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding l. 

Subscore (l.00 x factor score/3) 

3. Ground-water migration 

Depth to ground water 

Net precipitation 

Soil permeability 

Subsurface flows 

Direct access to ground water 

4Reduced multiplier due to brackish ground water. 

3 

0 

2 

l. 

NA 

Subscore (100 x factor score subtotal/maximum score subtotal) 

c. Highest pathway subscore 

Enter the highest subscore value frOlll A, B-1, B-2, or B-3 above. 

IV. WAS'.IE MANAGEMEN'J: PRACl:ICES 

8 

S:ubtotals 

l.2 

0 

l.6 

4 

32 

Pathways Subscore 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

24 

l.8 

24 

18 

24 

108 

50 

24 

l.2 

66 

48 

Receptors 13 
Waste Characteristics 60 
Pathways 50 
Total l.23 divided by 3 • 41. 

Gross Total S 

B. Apply factor for waste containment from waste management prac~ices · 

Gross Total Score x Waste Management Practices Factor • Final Score 

41 x 1.0 41 

J - 40 



NAME OF SUE: 

toeilION: 

HAZARDOUS ASSESS?m.'T RATING FORM 

Grease Xrap Disposal Pits (Site No. 30) 

Holloman AFB 

DAm OF OPERATION OR OCCURRENCE: 1977-1979 

OWNER/OPERAXOR: Holloman AFB 

COMMENXS/DESCRIPXION: Grease traps, oil/water separator skimmings, pesticides 

SITE RATED BY: N. Hatch and X. Emenhiser 

I. RECEP'.IORS 

Factor 

Rating Factor 
Rating 
(0-3) Multi2lier 

A. Population within 1,000 feet of site 0 4 

B. Distance to nearest well 0 lO 

c. Land use/zoning within l mile radius 3 3 

D. Distance to reservation boundary 2 6 

E. Critical environments within l mile radius of site 0 10 

F. Water quality of nearest surface-water body 0 6 

G. Ground-water use of uppermost aquifer 0 9 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 

I. Population served by ground-water 
supply within 3 miles of site 0 6 

Subtotals 

Receptors subscore (100 x factor score subtotal/maximum subtotal) 

II. WAS'.l:E CHARACl'ERISXICS 

Page l oE 

t 

Maximum 
Factor Possible 
~ Score 

0 12 

0 . 30 

9 9 

12 l.8 

0 30 

0 18 

0 27 

0 18 t 
0 18 

21. 180 

12 

A. Select the factor score based· on the estimated quantity, the degree of hazard, and the confidence 
level of the information. 

1. Waste quantity (S a small, M • medium, L • large) 

2. Confidence level (C • confirmed, S • suspected) 

3. Hazard rating (B • high, M • medium, L • low) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor • Subscore B 

70 x 1.0 - 70 

c. Apply physical state multiplier 

Subscore B x Physical State Multiplier • Waste Characteristics Subscore 
\ 

70 x l.O • ..1Q 

J - 51 

L 

s 
H 

-1Q 



I 

•• 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

•. I -

I 

Site No. 30 

III. PA'.lllWAYS 

Rating Factor 

Factor 
Rating 
(0-3) Multiplier 

Factor 
Score 

Page 2 of 

Max:l:lllffD 
Possible 
Score 

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to B. 

Subs core 

B. Rate the migration potential for three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to c. 
1. Surface-water migration 

Distance to nearest surface water 1 8 8 

Net precipitation 0 6 0 

Surface erosion 2 8 16 

Surface permeability" 1 6 6 

Rainfall intensity 2 8 16 

Subtotals 46 

Subscore (100 x factor score subtotal/maximum score subtotal) 

2. Flooding ]. 

Subscore (100 x factor score/3) 

c. 

3. Ground-water migration 

Depth to ground water 3 

Net precipitation 0 

Soil permeability 2 

Subsurface flows 1 

Direct access to ground water NA 

3Reduced multiplier due to brackish ground water. 

Subscore (100 x factor score subtotal/maximum score subtotal) 

Highest pathway subscore 

Enter the highest subscore value from A, B-l., B-2, or B-3 above. 

IV. WASTE MANAGEMEN'.[ PRAC:I:ICES 

4a 

6 

8 

48 

8 

Subtotals 

l.2 

0 

16 

4 

32 

Pathways Subscore 

A. Average the three subscores for receptors, waste characteristics, .and pathways. 

Receptors 
Waste Characteristics 
Pathways 

24 

18 

24 

1.8 

24 

108 

43 

... _ 

24 

12 

66 

48 

1.2 
70 
48 

Total 130 divided by 3 - 43 

B. Apply factor for waste containment from waste management practices 

Gross Xotal Score x Waste Management Practices Factor • Final Score 

43 x LO 

J - 52 

Gross :Iotal : 

43 



• 

NAME OF SllE: 

LOCATION: 

HAZARDOUS ASSESSMENT RATING FORM 

Missle Fuel Spill Site (Site No. 39) 

Holloman AFB 

DATE OF OPERATION OR OCCURRENCE: 1950-1975 

OWNER/OPERATOR: Holloman AFB 

COMMENTS/DESCRIPTION: Periodic missle fuel spills including fuming nitric acid, JP-4 and UDMH 

SITE RATED BY: N. Hatch and T. Emenhiser 

I. RECEPTORS 

Factor 
Rating Factor 

Rating Factor (0-3) MultiJ2lier ~ 

A. Population within 1,000 feet of site 1 4 4 

B. Distance to nearest well 0 10 0 

c. Land use/zoning within 1 mile radius 2 3 6 

D. Distance to reservation boundary 2 6 12 

E. Critical environments within 1 mile radius of site 0 10 0 

F. Water quality of nearest surface-water body 0 6 0 

G. Ground-water use of uppermost aquifer 0 9 0 

H. Population served by surface-water 
supply within 3 miles downstream of site 0 6 0 

I·. Population served by ground-water 
supply within 3 miles of site 0 6 0 

Subtotals 22. 

Receptors subscore (100 x factor score subtotal/maxf.inum subtotal) 

II. WASTE CHARACTERISTICS 

Page 1 04 

Maximum 
Possiblr 
Score 

12 

30 

9 

18 

30 

18 

27 

18 ~ 
18 

180 

12. 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence 
level of the information. 

1. Waste'quantity (Sc small, M ~medium, L = large) 

2. Confidence level (C E confirmed, S ~ suspected) 

3. Hazard rating (H = high, M ~ medium, L ~ low) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor = Subscore B 

60 x 1.0 = 60 

C. Apply physical state multiplier 

Subscore B x Physical State Multiplier = Waste Characteristics Subscore 

60 x 1.0 = _§.Q 

J - 65 

s 

c 

H 

_§Q 
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Site No. 39 Page 2 of 

III. PATHWAYS 

A. 

B. 

Rating Factor 

Factor 
Rating 
(0•3) Multiplier 

Factor 
~ 

Max:LUidin 
Possible 
Score 

If· there is evidence of migration of hazardous contaminants, assign maximum factor subscore 0£ 
100 points for direct evidence or 80 points for indirect evidence. If direct evidence exists 
then proceed to C. If no evidence or indirect evidence exists, proceed to B. 

Subs core 

Rate the migration potential for three potential pathways: surface-water migration, flooding, 
and ground-water migration. Select the highest rating, and proceed to C. 

1. Surface-water migration 

Distance to nearest surface water 3 8 24 

Net precipitation 0 6 o' 

Surface erosion 2 8 16 

Surface perll!eability 1 6 6 

Rainfall intensity 2 8 16 

Subtotals 62 

Subscore (100 x £actor score subtotal/maximum score subtotal) 

24 

18 

24 

18 

24 

108 

57 .. 
2. Flooding 

Sub score 

3. Ground-water migration 

Depth to ground water 3 

Net precipitation 0 

Soil permeability 2 

Subsurface flows 2 

Direct access to ground wa.ter 2 

aReduced multiplier due to brackish ground water.· 

Subscore (100 x factor score subtotal/maximum score subtotal) 

1 

(100 x factor 

4a 

6 

8 

4a 

4a 

Subtotals 

score/3) 

12 

0 

16 

8 

8 

24 

12 

12 

78 

56 

C. Highest pathway subscore 

Enter the highest subscore value from A, B-1, B-2, or B-3 above. 

Pathways Subscore 

. IV. WASTE MANAGEMENT PRACTICES 

A. Average the three subscores for receptors, waste characteristics, and pathways. 

B. 

Receptors 
Waste Characteristics 
Pathways 
Total 129 divided by 3 = 

Gross 

Apply factor for waste containment from waste management pr~ctices 

Gross Total Score x Waste Management Practices Factor = Final Score 

43 x 1.0 

J - 66 

57 

12 
60 
57 
43 

Total S 

43 



APPENDIXB 

NOTIFICATION OF HAZARDOUS WASTE SITE 



Environmental Pr-;;; 
Agency 
Wo!shington DC 2046 

This in~tial notification information is Please type or print in ink. If you need 
required by Section 103(c) of the Compre· additional space. use separate sheets of 
hensive Environmental Response. Compen· paper. Indicate the letter of the item 
aatlon. and Liability Aet of 1980 and must which applies. 
•emailed by June 9. 1981. 

Per5on Required to Notify: 
Enter.the name and address of the person 
er organization required to notify. 

Nome 833 CSG/ DEEV .. 
~ Holloman AFB State N.M. Zip CA 88330 

3 Site Location: 
. Enter the common name (if known) and 

actual location of th• site. 
Nwneors ... Old Main Base Landf;ll 

.. 
e11yHolloman AFB eountyQtero ._ N.M, !!~· 88330 

--~~.:__~--~~~~~-=======================::::::============ Person to Contact: 
Enter the name. title (if applicable). and 
business teleph~e number of the person 
to contact regarding information 
submitted on this form. 

N-(t..nl. F1ntmn11i111e) Nowak. Lawrence Environmental Coordinator 

"-'• 505-.479-6511 ext.4491 

l Dates of Waste Handl~ng: 
Enter the years that you estimate waste 
treatment. storage. or disposal began and FromCV.-t f 24 Z To CV-t 19 5 8 ended at the site. __ _.___...__.._._,..,_....._ ______ '----~'-'-----------------~----~~~~ 

Waste TYJ>8: Choose the option· you prefer to complete 

Option I: Select general waste types and source categories. If 
you do not knOY1 the general waste types 0r sources. you are 
encouraged to describe the site in hem I-Description of Site. 

General Type of Waste: 
Place an X in the appropriate 
boxes. The categories listed 
overlap. Check each applicable 
category. 

1. a Organics 
2. a lnorganics 
3. 0 Solvents 
4. a Pesticides 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. a Mining 
2. a Construction 
3. a Textiles 
4. 0 Fertilizer 

Option 2: This option is available to persons familiar with tl 
Resource Conservation and Recovery Act (RCRA) Section 3( 
regulations (40 CFR Part 261). . 
Specific Type of Waste: 
EPA has assigned a four-digit number to each hazardous w. 
listed in the regulations under Section 3001 of RCRA. Ente1 
appropriate four*Cligit number In the boxes provided. A ~ 
the list of hazardous wastes and codas can be obtained by 
contacting the EPA Region serving the State In which the 1 
located.· 

5. a Heavy metals 
&. a Acids 

6. 0 Paper /Printing 
I 

6. a leather Tanning 
1. 0 Bases 7. 0 Iron/Steel Foundry 
8. D PCBs 8. 0 Chemical; General 

I 

9. B Mixed Municipal Waste 
10. a Unknown 
11. 0 Other (Specify) 

9. 0 Plating/Potlshing 
10. a Military/Ammunition 
11. 0 Electrical Conductors 

' 
I 
I 
I 

12. 0 Transformers .• 

13. 0 Utility Companies 
14. ID Sanitary/Refuse 
15. 0 Photolinish 
16. 0 lab/Hospital 
17. 0 Unknown 
18. a Other (Specify) 



F Waste Quantity: 
l>lace ah X in the appropriate boxes to · 
Indicate the facility types found at the site. 

In the ••total facility waste amount .. space 
· give the estimated combined quantity 

(volume) of hazardous wastes at the site 
using cubic feet or gallons. 

In the "total facility area .. space. give the 
estimated area size which the facilities 
occupy using square feet or acres._ 

Faciljty Type 

1. D Piles 
2. a Land Treatment 
3. Ill landfill 
4. 0 Tanks 
5. 0 lmpoundment 
6. a Underground Injection 
7. C Drums. Above Ground 
8. a Drums. Below Ground 

Total Facnity Waste Amount 

cubic'"' 

Total Facility Area 

1quar.r..t 

KrH 2Q 

-· 

•. s. a Other (Specify>-------=-··----------
G Known, Suspected or UkeJy ~eleases to the Environment: 

Place an X in the appropriate boxes to Indicate any known. suspected. 
or likely releases of wastes to the environment. 

C Known ~II Suspected a Likely 0 N 
. I 

Note: Items Hand I are optional Completing these items will assist EPA and State and local governments In locating and asses 
hazardous waste sites. Although compledng ~ items is not required. you are encouraged to do so. ..... . . . 

H Sketch Map of Site Location: (Optional) 
Sketch a map showing streets. h~ 
routn or other prominent landmarfca near 
the site. Place an X on the map to Indicate 
the site location. Draw an arraw showing 
the direction north. You may substitute a 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give direc:dons to 
the site and describe any nearby ~Us. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized reprasenlalive 
(such as plant managers. superintendents, 
trustees or attorneys) of persons required 
to notify must sign the form and provide a 
mailing address (if different than addtoss 
in ilom A). For other persons providing 
notification. the signature is optional. 
Check the boxes which best describe tho 
reralionshlp. to the site of the person 
required to notify. If you are not required ·- --•='·· -•·--11. .. n ..... - .. •• 

.· 

Name Phlli p W. Nuber , Colonel, USAF 

Street Commander, 833 CSG 

£"'Ho!~~."!! F-:X~· A-_____. -N.M. ""°""'88330_ 

!_~ure fL'!P~ --~ .• ,,,2..@e ¥.3 

II Owner. P,ca~r 
D Owner.: 
0 Transporter
a Operator. Pres 
0 Operutor. Past 
a Other 



~~~ -1'\IO"CITICanun OT na.carauus-vvcrsle 01Le Environmental Prorecti 
Agency 

. 
"' -

. . . Wast\ington DC 2046(] 

This inltial notification information is Pie~ type or print in ink. If you need 
fequlred by Section 103(c) of the Compre- additional space. use separate sheets of 
Aensive Environmental Response. Compen- paper. Indicate the letter of the ite"' 
•tion. and liability ACt of 1980 and must which applies. 
~ mailed by June 9. 1981. 

Person Required to Notify: 
Enter.the name and address of the person 
.,. organization required to notify. 

Nam• 833 CSG I OEEV 
... 

C!!Y Holloman AFB . srare N.M. Zip eocs. 88330 
' Site location: 

. Inter the common name (if known) and 
ectual location of the site. 

· NamufSlte West Area Lendfilj *z 

ChyHOllomon AFB County Otero .._ N.M. Zlp~·aa33o 

Person to Contac:t 
l:ntet the name* title (if applicablei and 
liusiness telephqne nu·mber of the person 
IO contact regarding Information 
submitted on this form. · 

N""9&t.-nt. F1nunc1Titt.t Nowak, Lawrence Environmental Coordinator 

Phon• 505-.479-6511 ext.4491 
.. 

l>ates of Waste Handl.ing: 
Enter the years that you estimate waste 
treatment. storage. or disposal J>egan and F,_CV_, 1970 To eve.,, 1977 
endedarthes~e. ______ .____,,..-...__~-------~~.-...--..,__~--------~------~---------

Waste Type: Choose the option you prefer to complete 

Option I: Select general waste types and source categories. If 
you do not know the general waste types or sources, you are 
encouraged to describe the site In Item I-Description of Site. 

General Type of Waste: 
Place an X an the appropriate 
boXes. The categories listed 
overlap. Check each applicable 
category. 

1. a Organics 
2. a lnorganics 
3. a Solvents 
4. a Pesticides 
6. C Heavy metals 
8. 0 Acids 
7. 0 Bases 
8. D PCBs 
9. B Mixed Municipal Waste 

10. B Unknown 
11. a Other (Specify) 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. D Mining 
2. a Construction 
3. 0 Textiles 
4. 0 Fertilizer 
5. 0 Paper /Printing 
6. 0 Leather Tanning 
7. 0 Iron/Steel Foundry 
8. 0 Chemical; General 
9. 0 Plating/Polishing 

10. II Military/AtRMwftitieft 
11. 0 Electrical Conductors 
12. 0 Transformers 
13. D Utility Companies 
14. 0 Sanitary/Refuse 
15. 0 Photofinish 
16. 0 Lab/Hospital 
17. 0 Unknown 
18. 0 Other (Specify) 

Option 2: This option is avaUabte to persons familiar with th 
Resource Conservation and Recovery Act (RCRA) Section 30( 
regulations (40 CFR Part 261). . 
Specific Type of Waste: 
EPA has assigned a four-digit number to each hazardous wa 
listed in the regulations under Section 3001 of RCRA. Enter · 
appropriate four-digit number In the boxes provided. A copy 1 

the list of hazardous wastes and codes can be obtained by 
contacting the EPA Region serving the State in which the sit 
located. 



F 

G 

Waste Quantity: Facility Type Total Facility Waste Amount .... 
·Place ah X in the appropriate boxes to · .. 

1. 0 Piles cubic rnt •' Indicate the facility types found at the site. 2. 0 Land Treatment 
In the .. total facility waste amount .. space 3. II Landfill 

,..._ small 'iuontity 
give the estimated combined quantity 4. 0 Tanks (volume) of hazardous wastes at the site. Total Facility Area 
using cubic feet or gallons. 5. a lmpoundment 

lqUlll'•r..t 
In the "total facility area .. space. give the 6. 0 Underground Injection 
estimated area size which the facilities 7. D Drums. Above Ground ecres 
occupy using square feet or acres. a. a Drums. Balow Ground 

9. D Other (Specify) •. 

Known, Suspected or Ukely Releases to the Environment: 
Place an X in the appropriate boxes to Indicate any known. suspected. D Known •B Suspected 
or likely releases of was1ea 10 the environment.. . ; a Likely ON< 

Note: Items Hand I are optional Completing these Items will usisl EPA and Stata and local gonmments In locating and asses 
hazardous waste sites. Although completing the Items is no1 required. you are encouraaed to do so. 

....... . . 
H Sketch Map of Site Location: (Optional) 

Sketch a map showing streets. highways., 
routes or other prominent landmarb new 
the site. Place an X on the map to Indicate 
the site location. Draw an arrow showing 

~· 

the direction north. You may substitute a 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site and describe any nearby wens. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized representative 
(such as plant managers. superintendents. 
trustees or attorneys) of persons required 
to notify must sign the form and provide a 
mailing address (If different than addtoss 
in item AJ. For other persons providing 
notification. tho signature is optional. 
Chock the boxes which best describe the 
relationship to the site of the person 
requir~d tc;,t n<?ti!Y...: l_f yo_u are not required 

Name Philip W. Nuber, Colonel, USAF 

s.reec Commander, 833 CSG 

:~1"'0~.1977~,~--s.... __ N .•. M_._ZIP.-co..!!!.!.8330 

-.- ()!lfj!d__~ Oa1er;JJ}2~) 

11 Owner. ~ · '481 

a Owner. 
D Transporter 
D Operator. Pres 
D Operator. Past 
D Other 



Environm~;;;;;i 
Agency · 
Wtlshington DC 2046( 

This in~~ial notification information is Please type or print in ink. If you need 
required by Section 103(c) of the Compre· additional space. use separate sheets of 
tlensive Environmental Response. Compen· paper. Indicate the letter of the item 
aatlon. and Uability ACt of 1980 and must which applies. 
'8 mailed by June 9. 1981. 

•erson Required to Notify: 
Inter. the name and address of the person 
e>r organization required to notify. 

Name 833 CSG/ DEEV .. 
Street 

City Holloman AFB . Stat9 N.M. Zip Coct. 88330 

~ Site Location: 
. Enter the common name (if knownJ and . 

actual location of the site. 
N-.nuf.Slte MOBSS LANPflLL 

strli.t 

CllyHolloman AFB c-tf0tero s.... N.M. Zlp~·aa33o 

Person to Contact: 
Enter the name. tide (if applicable). and 
business telephQne number of the person 
to contact regarding information 
submitted on this form. · 

"-et.nt.Flna.ndTid.t Nowak, Lawrence Environmental Coordinator 

Phone 505- .479-6511 ext. 4491 

) Dates of Waste Handl~ng: 
Enter the years that you estimate waste 
treatment. storage. or disposal began and ;..;From~.:..;rt..;;.0.,,;...;..~1.._9L.7L.6w.-___ l-'o-,~'-e..;;..,,..:..._.£.l..1.9...J71.-9.1.-.--------------
ended at the site. · 

~ Waste Type: Choose the option you prefer to complete 

Option I: Select general waste types and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to describe the site in Item I-Description of Site. 

General Type of Waste: 
Place an X In the appropriate 
boxes. The categories listed 
overlap. Check each applicable 
category. 

1. 0 Organics 
2. 0 lnorganics 
3. 0 Solvents 
4. B Pesticides 
6. 0 Heavy metals 
B. 0 Acids 
7. 0 Bases 
8. cl PCBs 
9. 0 Mixed Municipal Waste 

10. R Unknown 
11. 0 Other (Specify) 

·-- .. ------~ 

Source of Waste: . 
Place an X in the apprgpriate 
boxes. 

1. D Mining 
2. a Construction 
3. 0 Textiles 
4. 0 Fertilizer 
6. 0 Paper /Printing 
6. 0 leather Tanning 
7. 0 Iron/Steel Foundry 
8. 0 Chemicaf; General 
9. 0 Plating/Polishing 

10. Ill Military/AfR11n1Ai&iaA 
1 1. a Electrical Conductors 
12. 0 Transformers 
13. 0 Utility Companies 
14. 0 Sanitary/Refuse 
15. a Photofinish 
16. D lab/Hospital 
17. 0 Unknown 
18. 0 Other"(SpecifyJ 

Option 2: This option is available to persons familiar with tt 
Respurce Conservation and Recovery Act (RCRAJ Section 30 
regulations (40 CFR Part 261 ). 

. 
Specific Type of Waste: 
EPA has assigned a four.a.git number to each hazardous w; 
listed in the regulations under Section 300t of RCRA. Enter 
appropriate four~git number in the boxeS provided. A copy 
the list of hazardous wastes and codes can be obtained by 
contacting the EPA Region serving the State in which the si 
located. 



F Waste Quantity: 
•Place ah X in the appropriate boxes to 
lmricate the facility types- found at the site. 

In the .. total facility waste amount" space 
· give the estimated combined quantity 

(volume) of hazardous wastes at the site 
using cubic feet or gallons. 

In the "rotal facility area .. space. give the 
estimated area size which the facilities 
occupy using square feet or acres. 

Facility Typ• 

1. a Piles 
2. D Land Treatment 
3. Ill Landfill 
4. a Tanks 
s. a lmpoundment 
6. D Underground Injection 
7. D Drums. M>ove Ground 
8. D Drums. Below Ground 

Total Faa1ity Wast• Amount 

eubic:r"' 

, • .._ small '1uant1ty 
Total Facility Area 

1quar.r..t 

... 
... ' ~ 

•. 
a a Other (Spedty>--------·· ----------

G Known. Suspected or likely Releases.to the Environment: 
Place an X In the appropriate baas to Indicate any known. suspeaed. 
or likely releases of wastes to the environment. 

D Known ~II Suspected D Ukely 0 Ne 
. ' 

Note: Items Hand I are optional Completing these Items ww11 assist EPA and Stal9 and local,govemrnents In locating and asses 
hazardous waste sites. Although completing the items is not required. you ere encouraged to do so. ..... . . 

H Sketch Map of Site location: (Optional) 
Sketch a map showing S1rHIS, ·highways. 
rout" or other prominent landmarb near 
the site. Place an X on the map to lnd"acate 
the site location. Draw en arrow showing 
the direction north. You may substitute e 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site end describe any nearby wens. 
springs. lakes. or housing. Include such 
information es how waste was disposed 
end where the waste came from. Provide 
any other Information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized representative 
(such as plant managers. superintendents. 
tEustees or attorneys) of persons required 
to notify must sign the form and provide a 
mailing address (if different than address 
in itom A). For other persons providing 
notification. the signature is optional. 
Check the boxes which best describe the 
relalionship to the site of the person 
required to notify. If \'(!U are not required 

Na- Philip W. Nuber ,Colonel, USAF 

suee1 Commander, 833 CSG 

-· 

II Owner, ~· 
D Owner. .,t 
0 Transporter 
D Operator. Pr'" 

Z'opCodlt883~- 0 Operator. Past 

I) .111~ D Other 
Oate~¥J 



·'tf~ I\IOl:ITICaDUll OT naLi:ll"UUUS .. VVC:f!)"Le-:>1Le Environmental Proteai 
Agency . . . Washington DC 2046Cl 

'lhfS inhial notification information is Please type or print in ink. If you need 
required by Section 103(c) of the Compre- additional space. use separate sheets of 
hensive Environmental Response. Compen- paper. Indicate the letter of the item 

' .atlon. and Liability Aet of 1980 and must which applies. 
e mailed by June 9. 1981. 

•erson Required to Notify: 

lnter. the name and address of the person 
er organization required to notify. 

Nam• 833 CSG/ DEEV .. 
Street 

Cl!J Holloman AFB . s..a. N.M. Zip Code 88330 

Site Location: 
. Inter the common name (if known) and 

actual location of th• site. 

atyHolloman AFB Countr Otero s.... N.M. Zlp~·aaa3o 

Person to Contact: 
Enter the name. title (if applicable). and Nam•flnl. F1rS1....stid.t Nowak. Lawrence Environmental Coordinator 
•usiness telephQO• number of the person ,,_. 505 - .479-6511 ext. 4491 to contact regarding information ----..;~....;....;..;...;;;.._~;.;.;......;.;.;.;..;;_;;...;;..;;;..-;.... _______________ _ 
eubmitted on this form. 

Dates of Wasta Handl~ng: 
Enter the years that you estimate waste I 
treatment. storage. or disposal J>egan and ;..;".;;.;°'"~~~..;;.._,....:....._.1.....11'f ..... 7u2~_....;.To;;;,.~C'fNrl~~ ... f._'/..&-.71....1'1 _____________ _ 
ended at the site. 

Waste Type: Choose the option you prefer to complete 

Option I: Select general waste types and source categories.. If 
you do not knoV'I the general waste types or sources. you are 
encouraged to describe the site in Item I-Description of Site. 

f;eneral Type of Wasta: 
Place an X in the appropriate 
IK»ces. The categories listed 
everlap. Check each applicable 
category. 

1. a Organics 
2. a lnorganics 
3. 0 Solvents 
4. II Pesticides 
6. a Heavy metals 
&. a Acids 
7. C Bases 
8. 0 PCBs 
9. 0 Mixed Municipal Waste 

10. 0 Unknown 
11. B Other (Specify) 

~:~!; ~zr~! «ntl 

Form ADDl'Oftd 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. 0 Mining 
2. a Construction 
3. a Textiles 
4. 0 Fertilizer 
6. 0 Paper /Printing 
6. a Leather Tanning 
7. 0 Iron/Steer Foundry 
8. 0 Chemical/General 
9. 0 Plating/Polishing 

10. ID Military/AfluAuAitie11 
11. 0 Electrical Conductors 
12. 0 Transformers 
13. 0 Utiliiy Companies 
14. 0 Sanitary/Refuse 
16. a Photofinish 
16. 0 lab/Hospital 
17. 0 Unknown 
18. 0 Other (Specify) 

Option 2: This option is avaBable to persons familiar with tfl 
Resource Conservation and Recovery Act (RCRA) Section 30 
regulations (40 CFR Part 261 ). . 
Spedfic Type of Waste: 
EPA has assigned a four-digit number to each hazardous wa 
listed in the regulations under Section 3001 of RCRA. Enter 
appropriate four-digit number In the boxes provided. A copy 
the list of hazardous wastes and codel can be obtained by 
contacting the EPA. Region serving the State in which the sil 
located. 



F 

G 

Waste Quantity: 
·Pia an X in the appropriate boxes to · 
Indicate the facility types found at the site. 

In the ••total fiJCility waste amount .. space 
· give the estimated combined quantity 

(volume) of haz·ardous wastes at the site 
using cubic feet or gallons. 
In the "total facility area•• space. Qive the 
estimated area size which the facalities 
occupy using square feet or acres. 

Facility Typa 

1. a Piles 
2. 0 Land Treatment 
a a Landfill 
4. D Tanks 
5. 0 lmpoundment 

Total Facility Waste Amount 

cubicr..t 

,..._ s.,,a II fU11n tit¥ 
Total Facnity Area · 

-· 
•• 

6. D Underground Injection 
7. a ~rums. Above Ground90 --•;.;;.•_4 ...... __________ _ 
8. D Drums. Below Ground · . 
9.11 OtherCSpacify) 1'urie.rl yjc.ste in ground· 

Known, Suspected or likely ~eleases to the Environment 
Place an X In the appropriate boxes to Indicate any known. suspected. 
or likely releases of wastes to the environment. 

D Known ~ lif Suspected D Ukely D No 
. , 

Note: Items Hand I are optional Completing these Items wm assist EPA and State and local govwnments In locatlng and aS$eSS 
hazardous waste sites. Although compledng the Items Is not required. you are encouraged to do so. 

~ . - . 

H Sketch Map of Sita location: (Optional) 
Sketch a map showing streets. highways. 
rout• or other promin.nt landtnarlca neat' 
the site. Place an X on the map to Indicate 
the site location. Draw P arrow showing 

.. 

the direction north. You may aubstJtuta a 
publishing map showing the site location. 

.. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site and describe any nearby wells. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other Information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorlted representative 
(such as plant managers. superintendents. 
trustees or auorneysJ of persons required 
to notify must sign the form and provide a 
malling address (if different than address 
in item A). For other persons providing 
notification. the slgnaturo is optional. 
Chock the boxes Which best describe the 
relationship to the site of the person 
!equi~!:d t~ n<?ti!'!:..1.f ~ are not required 

.. · 

Name Philip W. Nuber ,Colonel,USAF 

s11n1 Commander, 833 CSG 

IJ Owner:~· '~n 
a Owner., 
0 Transporter 
D Operator. PrctSl 
0 Operator. Past 
0 Other 



. 
I 

~tiffl-t-' --1\IMITICanon OT na.it:C:1ruuus-vvas1e ~•u: .. 

Thi= inltial notification information is Please type or print in ink. If you need 
lqUired by Section 103(c) of the Compre- additional space. use separate sheets of 

,iensive Environmental Response. Compen- paper. Indicate the letter of the item 
sation. and Liability Act of 1980 and must which applies. 
be mailed by June 9. 1981. 

Person Required to Notify: 
Enter. the name and address of the person 
or organization required to notify. 

Site Location: 
. Enter the common name (if known) and 

actual location of the site. 

Name 833 CSG/OEEV 

City Holloman AFB . 

"· 

atrHolloman AFB QMmtyQtero 

State N.M. 
' 

a.e.N.M. 

Environmental Proreaio 
Agency 
Woilshington DC 20460 

Zip cOd. 88330 

Zip~·aa33o 

Person to Contact: 
Enter the name. title (if applicable). and 
business telephQne number of the parson 
to contact regarding information 
submitted on this form. · 

N.,.. tt.nt. Finl enc1Tiat.t Nowak. Lawrence Environmental Coordinator 

,,_. 505 - . 479- 6511 ext. 4491 

> Dates of Waste Handl~ng: 
Enter the years that you estimate waste I '155 / .t!l 7 treatment. storage. or disposal began and .;.,,"°".;.;"'.;.;.;.;t'fi~Nrl__;.._....:....L...;;;;..;::;.. __ li.;,;o;,.;cv.-t=---=-_.:....:7:-;..·.;;;:5;,.,_ _____________ _ 
otnded at the site. · 

Waste Type: Choose the option you pref er to complete 

Option I: Select general waste types and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to describe the site in Item I-Description of Site. 

!Jeneral Type of Waste: 
?lace an X in the appropriate 
boxes. The categories listed 
overlap. Check each applicable 
category. 

1. a Organics 
2. a lnorganics 
3. 0 Solvents 
4. 0 Pesticides 
5. 0 Heavy metals 
B. C Acids 
7. 0 Bases 
8. cl PCBs 
9. 0 Mixed Municipal Waste 

10. 0 Unknown 
t 1. B Olhcr (Specify) 

Fue.I 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. 0 Mining 
2. 0 Construction 
3. 0 Textiles 
4. 0 Fertilizer 
5. 0 Paper /Printing 
6. 0 lenther Tanning 
7. 0 Iron/Steel Foundry 
8. 0 Chemical; General 
9. 0 Plating/Polishing 

10. R Military/.hRM.,AilieR 
11. 0 Electrical Conductors 
12. 0 Transformers 
13. 0 Utility Companies 
14. 0 Sanitary/Refuse 
15. 0 Photofinish 
16. 0 Lab/Hospital 
17. 0 Unknown 
18. 0 Other (Specify) 

Option 2: This option is avanable to persons familiar with the 
Resource Conservation and Recovery Act (RCRA) Section 300 
regulations (40 CFR Part 261 J. . 
Specific Typa of Waste: 
EPA has assigned a four-digit number to each hazardOus was 
listed in the regulations under Section 3001 of RCRA. Enter t 
appropriate four--digit number In the boxes provided. A copy a 

' the list of hazardous wastes and codes can be obtained by 
contacting the EPA Region serving the State in which the sitt 
located. 



F Waste Quantity: 
"'Place ah X in the appropriate boxes to · 
Indicate the facility types found at the site.. 

In the .. total facility waste amount" space 
· ~Ive the estimated combined quantity 

(volume) of ha:iardous wastes ai the site 
using cubic feet or gallons. 

Facility Type 

1. a Piles 
2. D Land Treatment 
3. a a..nc1rm 
4. D Tanks 
5. a lmpoundment 
6. D Underground Injection 
7. D Drums. Above Ground 

Total Facility Wast• Amount .. -cubic feet .. 
.-.......;;..;.;;.;.;..~~~~~~~~~=-~ • ....._ 

1a"- smg II quqnf; ty , 
J 

Total Facility Area 

In the "total facility area .. space. give the 
estimated area size which the facilities 
occupy using square feet or acres. 8. 0 Drums. Below Ground 

s. a Other(Specify)_Jj~nu~uc...ik1111i...1:ba::aA.aq""• n~c.=..h"--.""A""-r-=e;MA.....,,.,(::;s.:.:ou±::i..J..jhu.,),__ __ _ 

G Known, Suspected or Ubly ~eleases to the Environment: 
Place an X in the appropriate bmca to Indicate any known. suspected. 
or likely releases of wastes to the environment. 

0 Known ~Ill Suspected C Likely 0 Ne 
' . , 

Note: Items Hand I are optional Completing these items will assist EPA and Stabt and local,govwnments in locatJng and asse51 
hazardous waste sites. Although completing the Items Is not requited. you ere encouraged to do so. 

~ . . 
H Sketch Map of Site Location: (Optional) 

Sketch a map showing streets. highways. 
routes or other prom;n.nt landmarb ,._, 
the site.. Place an X on the map to Indicate 
the site location. Drew an arrow showing 

. the direction north. You may substitute a 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site and describe any neerby wells. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other Information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized representative 
(such es plant managers. superintendents •. 
trustees or attorneys) of persons required 
to notify must sign the form and provide a 
mailing address (if different than address 
in item AJ. For other persons providing 
notification. the signature is optional. 
Chock the boxes which best describe the 
relationship to the site of the porson 
required to notify. If you are- not required ._ _ _.:1 ... _,. __ .., .. n ........ 

N_. Philip W. Nuber ,Colonel,USAF 

sweet Commander, 833 CSG 

Z'op Cocflt 88330 

Da1e.;Z. t/l.e.K3 

-· 

II Owner~.l'qst 
a Owner \~ 

D T ransP<)t &er 
D Operator. Pre 
D Operator. Pa! 
D Other 



Environm~orec:r; 
Agency 
Wilshingto" DC 20460 

This in~~ial notification information is Please type or print in ink. If you need 
required by Section 103(c) of the Compre- additional space, use separate sheets of 
hensive Environmental Response, Compen- paper. Indicate the letter of the item 
satJon. and Liability Ad of 1980 and must which applies. 
l>e mailed by June 9, 1981. 

Person Required to Notify: 
Enter.the name and address of the person 
or organization required to notify. 

Name 833 CSG/OEEV .. 
S1reet 

Cl'!. Holloman AFB . · s...N.M. Zip Code 88330 

Site Location: 
. Enter the common name (if known) and 

aetual location of the site. 
· MMlutsb Goff Gourse, Loncff;fl · ... 

cs..,Holloman AFB . couner Otero sa... N.M. Zip Cotlit" 88330 
Person to Contact: 
Enter the name. title (if applicable). and 
business lefaph~e number of the parson 
to contact regarding Information 
submitted on this form. 

N-11.nt.Antw11id.t Nowak, Lawrence Environmental Coordinator 

,,_. 505-.479-6511 ext.4491 

:.l Dates of Waste Handl~ng: 
Enter the years that you estimate waste 
treatment. storage. or disposal f>egan and t;;.;.'°"'=rt=•wt;.;.:___.lu2uh~8~ ___ 1;.;:o_.:ttewt~~-'-' 9LJ..7.M8:...-_____________ _ 
anded at the site. 

~ Waste Type: Choose the option you pref er to complete 

Option I: Select general waste types and source categories. If 
you do not knw1 the general waste types or sources. you are 
encouraged to describe the site in Item I-Description of Site. 

General Type of Waste: 
Place an X in the appropriate 
boxes. The categories listed 
overlap. Check each applicable 
category. 

1. C Organics 
2. a lnorganics 
3. a Solvents 
4. 1111 Pesticides 
5. C Heavy metals 
e. a Acids 
7. 0 Bases 
8. cJ PCBs 
9. 0 Mixed Municipal Waste 

10. a Unknown 
11. 0 Other {Specify) 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. C Mining 
2. a Construction 
3. a Textiles 
4. 0 Fertilizer 
&. 0 Paper /Printing 
6. 0 leather Tanning 
7. 0 Iron/Steel Foundry 
8. 0 Chemical; General 
9. 0 Plating/Polishing 

10. II Military/AMMMAitien 
11. 0 Electrical Conductors 
12. 0 Transformers 
13. 0 Utility Companies 
14. 0 Sanitary/Refuse 
15. 0 Photofinish 
16. 0 Lab/Hospital 
11. a Unknown 
18. a Other (Specify) 

Option 2: This option is available to persons familiar with tt 
Respurce Conservation and Recovery Act (RCRA) Section 30 
regulations t40 CFR Part 261 ). . 
Specific TYP• of Waste: 
EPA has assigned a four-digit number to each hazardous WI 
listed in the regulations under Section 3001 of RCRA. Enter 
appropriate four-digit number In the boxes provided. A copy 
the rast of hazardous wastes and codes can be obtained by 
contacting the EPA Region serving the State in which the si 
located. 



F Waste Quantity: 

·Place ah X in the appropriate boxes to · 
lndil?8te the facility types found at the site. 

In ·the .. tot.,I facility waste amount" space 
· give the estimated combined quantity 

(volume) of hazardous wastes at the site 
using cubic feet or gallons. 

In the "total facility area .. space. give the 
estimated area size which the facilities 
occupy using square feet or acres. 

Facility Type 

1. a Piles 
2. D Land Treatment 
3. .. lendfill 
4. D Tanks 
6. a lmpoundment 
6. D Underground Injection 
7. 0 Drums. Above Ground 
8. 0 Drums. Below Ground 

Total Fadlity Waste Amount 

cubic: feet 

taHoM small quontity 
Total Facility Are;t 

~r..t 

.~· . 

•. 9. D Other (Specify) _____ __.. _________ _ 

G Known, Suspected or Likely ~eleases to the Environment 
Place an X in the appropriate boxes to Indicate any known. suspected. 
or likely releases of wastes to the environment. 

D Known ~II Suspected D Likely D Ne 
. , 

Note: Items Hand I are optional Completing these items will assist EPA and State and IOc:al governments in locating and aSMS 
hazardous waste sites. Although completing the items is not required. you are encouraged to do so. ' . . 

H Sketch Map of Site Loca1ion: (Optional) 
Sketch a map showing SlrMIS. .highways. 
routM OI other prominent landm.rtcs near 
the site. Place an X on the map to Indicate 
the site location. Drew en 8"0W showing 
the cfirection north. You may substitute a 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site and descn'be any nearby wells. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other Information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized representative 
(such as plant managers. superintendents. 
trustees or attorneys) of persons required 
to notify must sign the form and provide a 
mailing address (if different than address 
in item A). For other persons providing 
notification. the signature is optional. 
Chock the boxes which best describa tho 
relationship to the site of the person 
required to notify. If you are not required - --·:• ........ __ ._ ··""'·'--··· 

.· 

N_. Philip W. Nuber ,Colonel,USAF 

Str..a Commander, 833 CSG 

CityHollomon AFB ....._N.M. Z.Cod'988330 

~~· 

-· 



'(ttr~ ""l\IITTITICaaun OT na£C:lfUUUS" VVi:fSle ..:>ILe' EnvironrnentaJ Proteaia 
Agency . . Washington DC 20460 

A -This Initial notification Information is Please type or print in ink. If you need 
:iquired by Section 103(c) of the Compre- additional space. use separate sheets of 

.tensive Environmental Response. Compen- paper. Indicate the letter of the item 

... lion. and Liability Ad of 1980 and must which applies. 
be mailed by June 9. 1981. 

Person Required to Notify: 
Inter.the name and address of the person 
• organization required to notify. 

Hom• 833 CSG I OEEV 
... 

city Holloman AFB . 1aite N.M. Zip Cod• 88330 .. 
Site location: 

. Inter the common name (if known) end 
actual location of the site. 

HMlulSlt• Wes± An.A Lo.ndf;(I #1 

Srrftt 

a..,Holloman .AFB eoun., Otero ...._ N.M. Zip toih," 88330 
Person to Contact: 
Enter the name. title (if applicable). and N1m• llnt. Finl an11TI.i.t Nowak, Lawrence Environmental Coordinator 
•usin8SS telephone number of the person Phone 505 _ .A'79-651 I ext. 4491 
to contac:t regarding information __ ............ _...-r ....... ..._.----.__...-.;;.--...-...-------------------
..,bmitred on this form. · 

J l>ates of Wasta Handl~ng: 
Inter the years that you estimate waste 
treatment. storage. or disposal '3egan and From CVNf) 191 't To CV-.,, I 918 
~ded at the site. -----------------------------------------

Waste Type: Choose the option you prefer t~ comprete 

Option I: Select general waste types and source categories. If 
you do not know the general waste types or sources. you are 
encouraged to describe the site in Item I-Description of Site. 

General Type of Wasta: 
Place an X in the appropriate 
boxes. The categories listed 
~lap. Check each applicable 
category. 

1. a Organics 
2. a lnorganics 
3. 0 Solvents 
4. a Pesticides 
6. a Heavy metals 
e. a Acids 
1.·o Bases 
8. 0 PCBs 
9. B Mixed Municipal Waste 

10. Ill Unknown 
11. 0 Other (Spocify) 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. a Mining 
2. 0 Construction 
3. 0 Textiles 
4. 0 Fertilizer 
5. 0 Paper/Printing 
6. a Leathttr Tanning 
7. 0 Iron/Steel Foundry 
8. 0 Chemical; General 
9. C Plating/Polfshlng 

10. II Mil~tary/-AMMwAicieA 
11. D Electrical Conductors 
12. 0 Transformers 
13. C Utility Companies 
14. C Sanitary/Refuse 
15. 0 Photofinish 
16. 0 lab/Hospital 
17. 0 Unknown 
18. 0 Other (Specify) 

Option 2: This option is avaRable to persons familiar with th1 
Resource Conservation and Recovery Act (RCRAI Section 30C 
regulations (40 CFR Part 261). . 
Specific Type of Waste: 
EPA has assigned a four-digit number to each hazardous wai 
listed in the regulations under Section 3001 of RCRA. Enter 1 
appropriate four-digit number In the boxes provided. A copy , 
the list of hazardous wastes and codes can be obtained by 
contacting the EPA. Region serving the State in which the sit 
located. 



F Waste Quantity: 
·Place ah X In the appropriate boxes to 
Indicate the facility types found at the site. 

In the .. total facility waste amount" space 
· give the estimated combined quantity 

(volume) of haiardous wastes at the site 
using cubic feet or gallons. 

In the "total facility area .. space. give the 
estimated area size which the facilities 
occupy using square feat or acres. 

faC11ity Type 

1. a Piles 
2. 0 Land Treatment 
3. Ill landfill 

·4. D Tanks 
6. a lmpoundment 
6. C Underground Injection 
7. 0 Drums. Above Ground 
8. a Drums. Below Ground 

Total Faca1ity Waste Amount 

cubicr..t 

• ..._ Small quanfl ty 
Total Facility Area 

llqUDf• '"' 

ec:res 3 

-· 
: . ' 

•. 
9. D Other (Specify) ______ -.··-----------

G Known. Suspected or Likely Releases to th• Environment: 
Place an X In ti. appropriate boxes to Indicate any known. suspected. 
or likely releases of wastes to the environment. 

D Known r II Suspected D U1cely 0 NOi 
• • 

Note: Items Hand I are optional Completing these Items will assist EPA and State and local govwnments In locating and asses$ 
hazardous waste sites. Although compledng the Items is not required. you ere enmuraged t0 do so. ' . 

H Sketch Map of Sita location: (Optional) 
Sketch a map showing streets. highways. 
rout" or other prominent landmarfca near 
th• site. Place an X on the map to lnd"acate 
the site location. Draw an arrow showing 
the direction north. You may substitute a 
publishing map showing the site location. 

Description of Site: (Optional) 
Describe the history and present 
conditions of the site. Give directions to 
the site and describe any nearby wells. 
springs. lakes. or housing. Include such 
information as how waste was disposed 
and where the waste came from. Provide 
any other Information or comments which 
may help describe the site conditions. 

Signature and Title: 
The person or authorized represenlative 
(such as plant managers. superinlcndents. 
trustees or attorneys) of persons required 
to nOlify must sign the form and provide a 
mailing address (if different than addross 
in item A). For other persons providing 
notification. the signature is optional. 
Check the boxes which best describe the 
relationship· to the site of the person 
required to notify. If you are not required 

N- Philip W. Nuber ,Colonel,USAF 

Street Commander, 833 CSG 

-· 

II Owner. ' ~r 
a Owner •• 
D Transporter 
D Operator. Pres 
D Operator. Past 
0 Other 



APPENDIXC 

RCRA FACILITY.ASSESSMENT PRELIMINARY 

REVIEW /VISUAL SITE INSPECTION 
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S'WMQ 101 - Building 121 Lapdfjll 

D~SCBIPTTON 

Unit Type: Landfill 

Location: Located southeast of Building 121. 

Purpose of Unit: Apparently used for. disposal of domestic solid 
wastes from the base. 

Period of Operation: Unknown. 

Dimensions/Volume: Unknown. 

Material of Construction: _ Steel 
_FRP 

_ Wood 
__ Plaster 

Underlain By: __ Concrete __ Asphalt __ Gravel 

_ Grass _x__ Soil 

_ Concrete 
_ Earthen 

Environmental: Indoors _x__ Outdoors __ Below Ground 

In Ground _x__ Above Ground·· 

_.x_ Less than 1000 ft to Surface Water (Arroys) 

__ Less than 1000 feet to Drinking Water Well 

__ Less than 1000 feet to Residences 

Details: The landfill is reportedly located beneath the area 
beneath and adjacent to Building 121. 

CLOSIIB,E Il\TfORMA.TION 

_ Active 
_.x_ Inactive/Physically Present 
__ Closed Under State or EPA 
__ Other 

REGJJI.)\'T'QRV STATUS 

_ RCRA 
-- ~tate or local permit 
-2'-. Not regulated 

5-302 
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WASTES M.l\NAG£D 

_x..._ Solids 
Liquids 
Gases 
Sludges 

Corrosive 
Flammable 
Reactive 

_ Organics 
__ Inorganics 
_Metals 

Details: The exact nature of the materials disposed is not known 
but. it may contain domestic solid waste. Holloman AFB 
representatives indicated that a soil borings in this 
area revealed hospital wastes. 

Source of Wastes: Unknown. 

Disposition of Waste: Wastes have not been removed from this area. 

RELEASE CONTROLS 

__ Liner 
___ Level Controls 
__ Leak Detection 

__ Diking 
__ overflow Controls 
__ Cover 

_ Sewer Connection 
_ Corrosion 

Protection 

Details: The unit is partially covered by Building 121 and other 
structures. Wastes were disposed on unlined soil. 

'There are no surface runoff controls. 

MONITORING 

__ Monitoring Wells 
___ Upgradient Wells 

__ Downgradient Wells 
_ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

BEI.'Rl\SE HISTORY 

__ Past Release to Air -~ VSI Noted Release to Air 
__ Past Release to Soil/Groundwater -i VSI Noted Release to 

Soil/Groundwater 
_Past Release to Surf ace Water __ VSI Noted Release to 

Surf ace Water 
__ Past Release to Subsurface Gas _ VSI · Noted Rele.ase to 

Subsurface Gas 

VSI Noted Release Conditions: No wastes-or releases of wastes were 
observed during the VSI. 

Details of Past Releases: Wastes were placed on the ground surface 
at this unit. 
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REI.EA.SE POTENTIAL 

Air 
Soil/Groundwater 
Surf ace Water 
Subsurface Gas Generation 

_x_ Low 
__ Low 
__ Low 
_ Low 

_Medium 
__ Medium 
_x_ Medium 
_ Meditim 

_ High 
_x_ High 
__;,_ High. 
_x_ High 

Details of Release Potential: The potential for release to soil 
and groundwater and for generation 
of subsurface, ga·s is high since 
wa.stes were pi:aced on unlined soil. 
The poten1;i:a1··"for surf ace water 
releas<es~'::;ts· medium. due to the . . .'.· ,,. ·•.· . . 

PHOTOG;t:n_pas:. 5-8,. 5-10, 5-11 

absence-''Of rainfall runoff controls 
and:·~roximity of the unit to an 
arrc>yo. 

:·' .·o 

.;:.· .. , ...... 

:.:. .. 

'.:' . 
..... · .. 

5-304 
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SWMQ 105 - Golf Cpurse Landfill 

PESCRIPTION 

Unit Type:Landfill (IRP_Site 19) 

Location: Located 800 feet north of the southern base boundary and 
due south of the golf course. 

Purpose of Unit: Disposal of grass clippings and unused 
rodenticides. 

Period of Operation: 1968 - 1978. 

Dimensions/Volume: Unknown 

MateriFtl of Construction: _ Steel 
_FRP 

_ Wood 
_ Plaster 

Underlain By: Concrete _Asphalt __ Gravel 

Grass __x._ Soil 

_ Concrete 
_ Earthen 

Environmental: Indoors __x._ Outdoors __ Below Ground 

_x._ In Ground __ Above Ground 

__x._ Less than 1000 ft to Surface Water (nearest 
surface drainage ditch is 1000 feet away) 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: Wastes were disposed on the ground surface and were not 
covered. 

CLOSUP~ INfO~.M.~T!ON 

_ Active 
_z_ Inactive/Physically Present 
_ Closed Under State or EPA 
_ Other 

REGULATORY STATUS 

RCRA 
State or local permit 

__x._ Not regulated 

5-314 

-) 
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-K- Solids 
-K- Liquids 

Gases 
Sludges 

_ Corrosive 
_ Flammable 
_ Reactive 

_x._ Organics 
_ Inorganics 
_ Metals 

Details: Golf course grass clippings and some unused rodenticides. 

Source of Wastes: Golf course 

Disposition of Waste: The wastes remain in this unit. 

RELi;:A~~ CON'T'ROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 
Cover 

___ Sewer Connection 
Corrosion 
Protection 

Details: This unit is unlined and has no cover. 

MONITORING 

Monitoring Wells 
~ Upgradient Wells 

~ Downgradient Wells 
____ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit • 

RELEASE HISTORY 

Past Release to Air ___ VSI Noted Release to Air 
Past Release to Soil/Groundwater ~ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surf ace Water ____ VSI Noted Release to 

Surf ace Water 
Past Release to Subsurface Gas ___ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VSI. 

Details of Past Releases: There was no evidence of past releases 
observed during the VSI or noted in the 
file information. 

BET.EASE POTENTIAL 

Air 
Soil/Groundwater 
Surface· Water 
Subsurface Gas Generation 

_x_ Low 
Low 
Low 
Low 

5-315 

___.... Medium 
_ Medium 
_ Medium 
_x_ Medium 

_High 
-2L. High 
-2L. High 
_ High 
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Details of Release Potential: The potential for release to 

soil/groundwater and surface water'-"' 
is high because wastes containing 
hazardous constituents were disposed 
in this unlined unit and because of 
the relative proximity of a drainage 
ditch. The potential for release to 
air and for the generation of 
subsurface gas is medium if volatile 
wastes were disposed in the unit. 

PPOTQGR]l~HS: 17-1 

5-316 
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SWMt1 116 - West Area Landfjll 12 

DESCRIP"'ION 

Unit Type: Landfill (IRP Site 22) 

Location: The unit is located south of fairway no. 7 on the base 
golf course. 

Purpose of Unit: This unit was used to dispose of domestic garbage, 
· tree limbs, and possibly SS-gallon drums. 

Period of Operation: Early 1970s - 1977. 

Dimensions/Volume: One to two acres. 

Material of Construction: _ Steel 
_FRP 

__ Wood __ Concrete 
_ Plaster __x_ Earthen 

Underlain By: _ .concrete _ Asphalt _ Gravel 

Environmental: 

__ Grass _x._ Soil 

Indoors _x._ Outdoors_ Below Ground 

__x_ In Ground_ Above Ground 

__x_ Less than 1000 ft to Surface Water (800 feet to 
nearest drainage ditch) 

__ Less than 1000 feet to Drinking Water Well 

~ Less than 1000 feet to Residences 

Details: Wastes were disposed directly on the·ground surface in 
this area. 

CLOSIJBE !NFOBMATION 

_ Active 
_x_ Inactive/Physically Present 
_ Closed Under State or EPA 
_ Other 

BEGIILATQRY STATUS 

_ RCRA 
__ State or local permit 
_x_ Not regulated 
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HASTES MANAGEp 

_x_ Solids 
_ Liquids 
_ Gases 

Sludges 

_ Corrosive 
_ Flammable 
_ Reactive 

_ Organics 
_ Inorganics 
_ Metals 

Details: waste materials included paper bags, food cans, boxes, 
boards, tree limbs, and limited quantities of drummed 
wastes. 

source of Wastes-: Various locations on Holloman AFB. 

Disposition of Waste: The wastes remain in this unit. 

BET.EASE CONTROLS 

_ Liner 
_ Level Controls 
~- Leak Detection 

_Diking 
_ Overflow Controls 
_ Cover 

_ Sewer Connection 
_ Corrosion 

Protection 

Details: There are no release controls associated with this unit. 

MONITORING 

_ Monitoring Wells 
_ Upgradient Wells 

_ Oowngradient wells 
_ Surface water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

BEI,EASE HISTORY 

_Past Release to Air _ VSI Noted Release to Air 
_Past Release to Soil/Groundwater _ VSI Noted Release to 

Soil/Groundwater 
_ Past Release to Surf ace water _ VSI Noted Release to 

Surf ace water 
_Past Release to Sub surf ace Gas _ VSI Noted Release to 

Subsurface.Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VSI. 

Details of Past Releases: There was no evidence of past releases 
observed during the VSI or noted in the 
file information. 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

_x_ Low 
_ Low 
_Low 
_Low 

_ Medium 
_ Medium 
_ Medium 
_Medium 

_.__High ,,,.. 
_x_ High 
_x_ High 
_x_ High 
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Details of Release Potential: This unit presents a high potential 
for release to soil arid groundwater, 
and surface water. Several 55-
gallon drums of unkown materials are 
believed to be disposed of in 
landfill. There is no cover 
material to allow for the 
accumulation of subsurface methane. 

REFERENCES: 8, V-1 

PHOTOGRAPHS; 14-3 

C_'lAD 
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DESCRIPTION 

Unit Type: Landfill (IRP Site 21)-. 

Location: Located southwest of Solar Lab. 

Purpose of Unit: General disposal 

Per,iod of Operation: 1974 - 1978. 

Dimensions/Volume: Unit area occupies two to three acres. 

Material of Construction: _ Steel 
__ FRP 

_ Wood 
_Plaster· 

·Underlain By: Concrete _ Asphalt __ Gravel 

Grass _x_ Soil 

Concrete 
_x_ Earthen 

Environmental: Indoors _x_ outdoors_ Below Ground 

_..x_ In Ground_ Above Ground 

_x_ Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: Wastes were disposed directly en the ground surface in 
this area. 

CLOsup_;: INFOR?·O:.TTQN 

Active 
_..x_ Inactive/Physically Present 

Closed Under.State or EPA 
_ Other 

REGULA'T'QRV STP,,TUS 

RCRA 
State or local permit 

_..x_ Not regulated 

5-344 

-· -
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WASTZ:S MANAGED 

_x._ Solids 
__ Liquids 
_ Gases 

Sludges 

_ Corrosive 
_ Flammable 
_Reactive 

__ Organics 
_ Inorganics 
_Metals 

Details: Solid wastes include: rubbish, plastic sheets, boxes and 
empty cans. Some SS-gallon drums were noted during the 
landfills' active life. Only rubble was observed during 
the VSI. 

Source of Wastes: Unknown 

Disposition of Waste: Wastes remain in the landfill. 

REI.EASE CONTRQLS 

_ Liner 
___ Level Controls 
___ Leak Detection 

_ Diking 
___ Overflow Controls 
_ Cover 

___ Sewer Connection 
___ Corrosion 

Protection 

Details: No release controls, unlined landfill 

MQNITOBING 

___ Monitoring Wells 
_ Upgradient Wells 

_ Downgradient Wells 
___ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

BELEASE HISTORY 

_ Past Release to Air ___ VSI Noted Release to Air 
___ Past Releas~ to Soil/Groundwater ___ VSI Noted Release to 

Soil/Groundwater 
___ Past Release to Surf ace Water ~ VSI Noted Release to 

surf ace Water 
___ Past Release to Subsurface Gas ___ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: Only wastes observed in landfill 
appeared to be rubble. 

Details of Past Releases: No past releases have been documented in 
the available file materials. 

REI.EASE POTENTIAL 

Air 
Soil/Groundwater 
Surf ace Water 
Subsurface Gas Generation 

_.x_ Low 
_Low 
_x_ Low 
_x._ Low 

5-345 

___ Medium 
_Medium 
_ Medium 
~Medium 

_High 
_x._ Hiqh 
___ Hiqh 
__ High 



I 
I 
I 
I 
I 
I 

.... .. 
'. •·. 

•
. t~ ........ 
.:I 

I 
I 
I 

• 

Details of Rele~se Potential: 

BEFER~NCEs: a, v-1 

PHOTOGRAPHS: 14-3 

There is a high potential for 
release to surf ace water and for 
generation of subsurface gas if the 
drums contained hazardous 
constituents. 

l\-34fi 
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SWMU 108 - MOBSS J,aodfill Disposal Trench 

DESCRIPTION 

Unit Type: Landfill (IRP Site 23) 

Location: Located west of the solar observatory. 

Purpose of Unit: Disposal of cans and drums of outdated pesticides. 

Pe:::-i·od of Operation: 1976 - 1979. 

Dimensions/Volume: Less than one half acre. 

Material of Construction: __ Steel 
_ FRP 

__ Wood 
__ Plaster 

Underlain By: Concrete _ Asphalt __ Gravel 

Grass -X..... Soil 

Concrete 
_x_ Earthen 

Environmental: Indoors _x__ Outdoors__x_ Below Ground 

In Ground __ Above Ground 

__x_ Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: Solid wastes were disposed in unlined trenches in this 
area. 

CLOSURE INE0Rl1ATION 

_·_Active 
__x_ Inactive/Physically Present 
_ Closed Under State or EPA 
_ Other 

RCRA 
Sta~e or local permit 

_x_ Not regulated 

5-323 
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WASTES M:a.N]l.GED 

_x_ Solids 
..JL Liquids 

Gases 
Sludges 

_ Corrosive 
_ Flammable 
_ Reactive 

_x_ Organics 
Inorganics 
Metals 

Details: Cans of diazion, dibrornochlorornethane, and 55-gallon 
drums of unknown contents. 

Source of Wastes: Unknown 

Disposition of Waste:Land disposal unit 

RELEASE CONTROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 

_x_ Cover 

Sewer Connection 
Corrosion 
Protection 

Details: Soil cover over unlined trench landfill. 

MONITORING 

Monitoring Wells 
Upgradient Wells 

Downgradient Wells 
Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near this unit. 

RELEASE HISTORY 

Past Release to Air _ VSI Noted Release to Air 
Past Release to Soil/Groundwater ~- VSI Noted Release to 

Soil/Groundwater 
Past Release to Surf ace Water ~- VS! Noted Release to 

Surf ace Water 
Past Release to Subsurface Gas ~- VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: Exact location of unit could not be 
discerned. No physical evidence of 
landfill activities. 

Details of Past Releases: No past releases have been documented in 
the available file materials. 

B.EI .. Ell SE PQ'T'-::'NTIAL 

Air 
Soil/Groundwater 
Surf ace Water 
Subsurface Gas Generation 

_x_ Low 
Low 

-2L Low 
Low 

5-324 

__ Medium High 
_ Medium _z_ High 
_ Medium Hie~ - . 
_z_ Medium _ Hi9,,~ 
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Details of Release Potential: Unknown materials have been disposed 
in an unlined landfill. There is a 
high potential for release to soil 
and groundwater from this landfill 
if hazardous wastes or constituents 
were disposed. Cover could allow 
for the accumulation of subsurface 
gas. 

BEFEBENCES: 8, V-1 

PPOTOGR.~PHS: 14-4 
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S~U 104 - Fo~mer Ar~y Land~ill 

Unit Type: Landfill (IRP Site 29) 

Location: Located north of the Test Group Headquarter Area - the 
exact location is unknown. 

Purpose of Unit: Disposal of missiles and spent munitions. 

Period of Operation: Early 1950s - 1975. 

Dimensions/Volume: Unknown 

Material of Construction: _ Steel 
FRP 

_ Wood 
_ Plaster 

Underlain By: Concrete _ Asphalt _ Gravel 

Grass .__x_ Soil 

Concrete 
Earthen. 

Environmental: Indoors _.x_ Outdoors~ Below Ground 

_x_ In Ground __ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: Trench and fill landfill. 

CLOSURE INFQDMATION 

Active 
_z_ Inactive/Physically Present 
_.__ Closed Under State or EPA 
__ Other 

P'C't'!TT!.,A '1'QR V STATUS 

RCRA 
State or local permit 

_z._ Not regulated 

"-~11 
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WASTES M.~.l\'.'=.GED 

-2L Solids 
Liquids 
Gases 
Sludges 

_ Corrosive 
_ Flammable 
__ Reactive 

_ Organics 
_ Inorganics 
_ Metals 

Details: Spent munitions and missiles - no known hazardous wastes. 

Source of Wastes: Various locations throughout Holloman AFB. 

Disposition of Waste: wastes remain in the landfill. 

REL$A~E CONTROLS 

Liner _ Diking 
Level Controls 
Leak Detection 

Overflow Controls 
__ Cover 

_ Sewer Connection 
_ Corrosion 

Protection 

.Details: No known release controls. 

MONITORING 

Monitoring Wells 
Upgradient Wells 

__ Downgradient Wells 
~ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

REI)EASE µ!STORY 

Past Release to Air ~- VSI Noted Release to Air 
Past Release to Soil/Groundwater _ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surface Water ~ VSI Noted Release to 

Surface Water· 
Past Release to Subsurface Gas ~- VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: The exact location of the landfili 
could not be found during the VSI. 

Details of Past Releases: There was no evidence of past releases 
noted in the file information. 

RELEASE PQT~NTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

_lL·LOW 
__ Low 
__x._ Low 
_ Low 

5-312 

__ Medium 
__ Medium 
__ Medium 
_ Medium 

_ High 
__x_ High 

High 
..L- High 
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Details of Release Potential: The potential for release is unkno~ 

R.E:~RENCES: V-1, 8 

PF.OTOGR]l:PPS: 10-11 

since it is not known whether .._,. 
hazardous constituents were disposed 
in this area. The landfill is 
unlined and there are no other 
release controls. Therefore, the 
release potential to soil and 
groundwater and potential for 
generation of sUbsurf ace gas would 
be high if hazardous constituents 
are present_ with disposed materials. 

5-313 
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SWMU 113 - Sludge nisposal Trenches 

PESCR!P'T'IQN 

Unit Type: Landfill (IRP Sites 20, 30, and 33) • 

Location: Located west of the Fire Department Training Areas 
(SWMUs 170 and 171). 

Purpose of Unit: Burial site for wastewater treatment plant grit, 
and grease trap. 

Period of Operation:1942 - present. 

Dimensions/Volume: At least four trenches, each three-foot deep by 
50 feet long by two foot wide. 

Material of Construction: __ Steel 
_ FRP 

_ Wood 
_ Plaster 

Underlain By: Concrete _ Asphalt _ Gravel 

Grass _x_ Soil 

__ Concrete 
__ Earthen 

Environmental: Indoors --2L Outdoors __ . Below Ground 

--2L In Ground_ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: The trenches are unlined and backfilled with dirt when 
they are filled. Several trenches are already filled 
and covered. 

_x_ Active 
~ Inactive/Physically Present 
___ Closed Under State or EPA 
_ Other 

REGULATORY S'T'ATUS 

_ RCRA 
State or local permit 

_x_ Not regulated 

5-338 
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WASTS S M.b.NA.G'!:'D 

-2L Solids 
-2L liquids 

Gases 
_x._ Sludges 

_ Corrosive 
_ Flanunable 
_ Reactive 

_ Organics 
__ Inorganics 
__ Metals 

Details: The trenches are used for disposal of sludge from the 
Grit Chamber (SWMU 149) at the wastewater Treatment Plant. 
Small amounts of solvents and heavy metals may be 
present. The trenches also receive wastes from grease 
traps and oil/water separators. 

Source of Wastes: Various locations· throughout Holloman AFB. 

Disposition of Waste: Wastes remain in trenches. Soil is backfilled 
into the pit. Waste may infiltrate and seep 
into the soils. 

REI,E~ SE CONTBQLS 

_ Liner 
_ Level Controls 
__ Leak Detection 

_ Diking 
Overflow Controls 

__ Cover 

_ Sewer Connection 
_ Corrosion 

Protection 

Details: No release controls. The trenches are unlined. 

MQNTTORING 

_ Monitoring Wells 
__ Upgradient Wells 

__ Oowngradient Wells 
__ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

Past Release to Air __ VSI Noted Release to Air 
Past Release to Soil/Groundwater __ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surf ace Water __ VSI Noted Release to 

Surf ace Water 
Past Release to Subsurface Gas VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed 
the unit during the VSI. 

Details of Past Releases: There was no evidence of past release 
noted in the file information. 

5-339 

from 



I 
~ 

r 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

... 
·:J 

I , ··~ 
,

~.;1 .-

• 

Bi:"T.l:".A!;E POTl='.NTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

_x_ Low 
_ Low 
_x_ Low 
_ Low 

__ Medium 
_ Medium 
__ Medium 
_ Medium 

_High 
--L.. High 
_ High 
--L.. High 

Details of Release Potential: There is a high potential for 
release to the soil and groundwater 
and for subsurface gas generation. 
The trenches are unlined with no 
other release controls. 

RBFEBENCES: V-1, 8 

PHOTQGB.APHS: 10-12, 11-1 

5-340 
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SWMQ 165 - Building 1176 Pond 

DESCRIPTION 

Unit Type:Surface Impoundment 

Location: Located between Building 1176 and the Lost River Basin 
(AOC U) . 

Purpose of Unit: Received runoff from Building 1176 Troughs (SWMU 
185), deluge water from the Test Sled Launch Area 
Collection Basin (SWMU 172), and general runoff 

·from the Building 1176 area. 

Period of Operation: Unknown 

Dimensions/Volume: Pond is approximately 50 feet long and 30 feet 
wide. 

Material of Construction: Steel 
FRP 

-.-- Wood 
__ . Plaster 

Underlain By: Concrete __ . Asphalt· __ Gravel 

Grass _x._ Soil 

Environmental: 

Concrete 
Earthen 

... """" 

Indoors _x._ Outdoors ___ Below Ground -
In Ground _x_ Above Ground 

Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: The ond is unlined and surrounded by woody vegetation. 

CLOSURE !NFORM~~!Oij 

Active 
_x._ Inactive/Physically Present 

Closed Under State or EPA 
Other 

REGULATORY STATUS 

RCRA 
State or local permit 

_x._ Not regulated 

5-494 
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WASTES MANAGED 

Solids 
_x_ Liquids 

Gases 
Sludges 

_x_ Corrosive 
__ Flammable 
_ Reactive 

_ Organics 
_ Inorganics 
_ Metals 

Details: The impoundment formerly received wastewater effluent 
from Building 1176 and deluge water containing small 
amounts of fuel from the test track. The wastewater from 
Building 1176 was acidic with a mixture of liquid rocket 
fuel components. 

Source of Wastes: Building 1176 troughs and general area, Test 
Track deluge water (SWMO 172). 

Disposition of Waste: It appears that runoff now accumulates in 
pond and infiltrates the soil, discharges 
into the Lost River Basin, or evaporates. 

RELE;ASB CONTROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 
Cover 

__ Sewer Connection 
_ Corrosion 

Protection 

Details: The pond is unlined and does not appear to have any 
release controls. 

MQNITORTNG 

__ Monitoring Wells 
__ Upgradient Wells 

__ Downgradient Wells 
__ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

RELEASE HTSTORY 

__ Past Release to Air -- VSI Noted Release to Air 
Past Release to Soil/Groundwater __ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surf ace Water __ VSI Noted Release to 

Surface Water 
__ Past Release to Subsurface Gas ___ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VSI. The water 
in the impoundment appeared rust
colored during the VSI. 

Details of Past Releases: There was no evidence of past releases 
noted in the file information. 
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REI.EASE POTENTI!,L 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

.....x._ Low 
_ Low 
_Low 
.....x._ Low 

_ Medium 
__ Medium 
_ Medium 
_ Medium 

_ High 
_x_ High 
_x_ High 
~High 

Details of Release Potential: There is a high potential that the 
water in the pond could seep into 
the soil/groundwater or into Lost 
River Basin. The potential for · 
release to soil and groundwater is 
high if hazardous constituents are 
present in the liquid or sediments. 

REFERENCES: V-1 

PHOTOGRAPHS: 7-7 
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SWMQ 177 - Building 1176 Sumps 

DESCRIPTION 

Unit Type: Sump 

Location: Located east and south of Building 1176. 

Purpose of Unit: Collection point for washdown waters from troughs 
(SWMU 181) originating at Building 1176. 

Period of Operation: The sumps were put into operation in 1960. It 
is not known when they were taken out of 
service. 

Dimensions/Volume: The sumps are approximately four feet deep and 
three feet in diameter. 

Material of Construction: __ Steel 
__ FRP 

__ Wood 
__ Plaster 

Underlain By: _Concrete _Asphalt _Gravel 

__ Grass .....x_ Soil 

.....x_ Concrete 
__ Earthen 

Environmental: Indoors .....x_ Outdoors __ Below Ground 

In Ground .....x_ Above Ground 

Less than 1000 ft to Surface Water 

__ Less than 1000 feet to Drinking Water Well 

__ Less than 1000 feet to Residences 

Details: The sump east of building is made of concrete. The sump 
south of building is buried. 

CLOSURE INFORM.bTION 

__ Active 
.....x_ Inactive/Physically Present 
__ Closed Under State or EPA 
_ Other 

REGUI,ATORY STATUS 

__ RCRA 
__ State or local permit 
.....x_ Not regulated 

5-530 
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WASTES MANAGED 

Solids 
Liquids 
Gases 
Sludges 

_x._ Corrosive 
_ Flammable 
_ Reactive 

_ Organics 
_ Inorganics 
_ Metals 

Details: The sumps formerly collected acidic wastewater generated 
from liquid fuel formulation in Building 1176. Fuels 
formulated were a mix of monomethyl hydrazine and diesel 
oxidizer. Liquid fuels are no longer formulated. 

Source of Wastes: Building 1176 Test Sled Maintenance. 

Disposition of Waste: Sump appears to be ultimate disposition of 
waste. Some liquids may have run off to the 
Building 1176 Pond {SWMU 165). 

RELEASE CONTROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
Overflow Controls 
Cover 

~ Sewer Connection 
_ Corrosion 

Protection 

Details: The sump to the east of buiding is about four feet deep 
to keep the waste contained. There were no release 
controls observed. · 

MONITORING 

~ Monitoring Wells 
____ Upgradient Wells 

~ Downgradient Wells 
____ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

RELEASE HISTORY 

,.,, .. ,.,\ 

_Past Release to Air ~ VSI Noted·Release to Air· 
__x_ Past Release to Soil/Groundwater _ VSI Noted Release to 

Soil/Groundwater 
_Past Release to Surf ace Water ~ VSI Noted Release to 

Surface Water 
_Past Release to Subsurface Gas ~ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VS!. The sumps 
are no longer used. 

Details of Past Releases: The sump is corroded to the degree that 
the side walls have deteriorated. 
Concrete at the end of the trough is also 
corroded. 
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RELEASE PO~ENTIAL 

Air 
Soil/Groundwater 
Surface Water 
Subsurface Gas Generation 

_x_ Low 
_ Low 
_Low 
_x._ Low 

_ Medium 
_Medium 
_ Medium 
_Medium 

_ High 
_x._ High 
_x_ High 
_ High 

Details of Release Potential: There is a high potential for past 
releases to soil and groundwater · 
through corrosion holes in the 
concrete. Building 1176 Pond (SWMU 
165) and Lost River Basin (AOC O), 
contained water during the VSI. 
There is a high potential that the 
acid from past releases seeped into 
the basin and pond. The ongoing_ 
release potential is low because the 
troughs and sumps are no longer 
used. 

REFERENCE.S: V-1 

PHOTOGRAPHS~ 7-6, 7-8 
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SWMQ 1?9 - Discharge Box 

DESCRIPTION 

Unit Type: Sump 

Location: Located across the road south o~ the Test Sled Launch 
Area Collection Basin (SWMU 167) • 

Purpose of Unit: Collects water from the Collection Basin 

Period of Operation: Unknown 

Dimensions/Volume: The unit is approximately five feet deep an~_six 
feet on each side • 

Material of Construction: _ Steel 
_ FRP 

_ Wood 
_ Plaster 

Underlain By: __ Concrete __ Asphalt _Gravel 

__ Grass _x_ Soil 

_x_ Concrete 
_ Earthen 

Environmental: Indoors ....x_ Outdoors_ Below Ground 
. 

_x_ In Ground_ Above Ground 

_x_ Less than 1000 ft to Surface Water 

Less than 1000 feet to Drinking Water Well 

Less than 1000 feet to Residences 

Details: The unit has concrete sidewalls and a soil bottom. 

CLOSIJRE INfOBMA~ION 

_x_ Active 
~ Inactive/Physically Present 
___ Closed Under State or EPA 
_ Other 

B.EGUI,ATORY STATUS 

_ RCRA 
__ State or local permit 
_x_ Not regulated 

-
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WASTES MANAGED 

Solids 
_x._ Liquids 

Gases 
Sludges 

_ Corrosive 
__ Flanunable 
_ Reactive 

_ Organics 
_ Inorganics 
_ Metals 

Details: The sump collects water discharged from the Test Launch 
Area Collection Area. This water may contain small 
amounts of fuel deposited on the test track. 

Source of Wastes: Test track 

Disposition of Waste: Water in the Discharge Box is discharged to a 
drainage ditch which flows to the Building 
1176 Pond (SWMU 165). 

RELEASE CONTRQI,S 

Liner 
Level Controls 
Leak Detection 

Diking 
_x._ Overflow Controls 

Cover 

__ Sewer Connection 
_ Corrosion 

Protection 

Details: The discharge outlet is located approximately 12 inches 
from the top of the sump. 

MONITORING 

Monitoring Wells 
__ Upgradient Wells 

_ Downgradient Wells 
__ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

REL~ASE HISTORY 

-·- Past Release to Air _VSI Noted Release to Air 
Past Release to Soil/Groundwater __ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surf ace Water _ VSI Noted Release to 

Surface Water 
Past Release to Subsurface Gas __ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VSI. 

Details of Past Releases: There was no evidence of past releases 
noted in the file information • 
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REI,EASE POTENTIAL 

Air 
Soil/Groundwater 
Surf ace Water 
Subsurface Gas Generation 

_x_ Low 
_Low 
_Low 
_Low 

_ Medium 
_ Medium 
_Medium 
_ Medium 

_High 
--L. High 
--L. High 
..:...z._ High 

Details of Release Potential: The release potential to soil and 
groundwater is hiqh since the unit 
has a soil bottom and there may be 
fuel constituents present in the 
water from the test track. The 
potential for release to surface 
water is also hiqh since wastewater 
is discharged to the Building 1176 
Pond (SWMU 165) through a drainage 
ditch. This wastewater may 
eventually reach the Lost River 
Basin.(AOC U). The potential for 
generators of subsurface gas is high 
due to the volatile nature of the 
fuel. 

REFERENCES: V-1 

PEOTOGR~P?.S: 7-4 
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S'WMtJ 181 - Building 1176 Praioage Trough 

DESCRIPTION 

Unit Type: Conveyance System 

Location: Located east and south of Building 1176. 

Purpose of Unit: The troughs reportedly convey washdown water from 
Building 1176 into adjacent sumps (SWMU 177). 

Period of Operation: The start-up date was 1960. It is not known 
when the troughs were taken out of service. 

Dimensions/Volume: Troughs are approximately 25 feet long and one 
foot wide. 

Material of Construction: __ Steel 
_FRP 

_ Wood _ Concrete 
_Plaster _Earthen 

Underlain By: Concrete _ Asphalt __ Gravel 

Grass _x_ Soil 

Environmental: Indoors _x_ Outdoors ___ ·Below Ground 

In Ground _x_ Above Ground 

__ Less than 1000 ft to Surface Water 

_ Less than 1000 feet to Drinking Water Well 

~- Less than 1000 feet to Residences 

Details: The troughs are constructed of open-topped clay tile. 
Presently, there is a stainless steel pipe in the trough 
on the eastern side which serves as a gas vent from the 
building. 

CLQSIIBE INFORMATION 

__ Active 
_x_ Inactive/Physically Present 
___ Closed Under State or EPA 
_ Other 

REGULATORY STATUS 

_RCRA 
~ State or local permit 
_x_ Not regulated 
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WASTES MANAGED 

Solids 
_x_ Liquids 

Gases 
Sludges 

_.x_ Corrosive 
_ Flammable 
_ Reactive 

_ Organics 
_ Inorganics 
__ Metals 

Details: Troughs formerly collected acidic wastewater generated 
from formulation of liquid fuels in Building 1176. Fuels 
formulated were a mixture of monomethyl hydrazine and · 
diesel oxidizer. Liquid fuels are no longer formulated. 

Source of Wastes: Building 1176 - Test Sled Maintenance 

Disposition of Waste: Troughs convey wastewater into sumps (SwMu 
177). 

BELEASE CONTROLS 

Liner 
Level Controls 
Leak Detection 

Diking 
_x_ Overflow Controls 

Cover 

_ Sewer Connection 
_ Corrosion 

Protection 

Details: The clay tiles prevented contact of wastewater with 
underlying soil. 

MQNTTORING 

_ Monitoring Wells 
__ Upgradient Wells 

__ Downgradient Wells 
___ Surface Water Monitoring 

Monitoring Frequency: No monitoring wells exist near the unit. 

REI.F.ASE HISTORY 

Past Release to Air ___ VSI Noted Release to Air 
...x.:... Past Release to Soil/Groundwater ___ VSI Noted Release to 

Soil/Groundwater 
Past Release to Surface Water __ VSI Noted Release to 

Surface Water 
Past Release to Subsurface Gas __ VSI Noted Release to 

Subsurface Gas 

VSI Noted Release Conditions: There were no releases observed from 
the unit during the VSI. 

Details of Past Releases: Concrete at the pad of the trough, near 
the sumps is corroded • 
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RELEASE POTENTI~.L 

Air 
Soil/Groundwater 
Surf ace Water 
Subsurface Gas Generation 

Details of Release Potential: 

REFERENCES: V-1 

PFOTOGRAPHS: 7-6, 7-8 

_x_ Low 
__ Low 
_ Low 
....x.... Low 

__ Medium 
_ Medium 
__ Medium 
_ Medium 

_High 
_x_ High 
_x_ High 
_ High 

There is a high potential from past 
releases to soil and groundwater 
through the holes created in the · 
concrete due to corrosion. Building 
1176 Pond (SWMU 169) and Lost River 
Basin contained runoff from this 
area during the VSI. There is high 
potential that the acid from past 
releases seeped into the basin and 
pond. The ongoing release potential 
is low because the troughs and sumps 
are no longer used. 

5-544 
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Bruce Kine 
- Governor 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Driue. P.O. Box 26110 

Santa Fe. New Mexir:o 87502 
( 505) 821 ·28bU 

September 26, 1991 

Mr. Roger Wilkson, IRP Program Coordinator 
833rd CSG/DEV 
.Holloman Air Force Base, NM 88330 

...--
Fi\e: 
R.L. 

Judith M. Espinosa 
Secretary 

Ron Curry 
Deputy Secretary 

IRP Document Review: October 1990 Draft Decision Documents 
Sites 1, 10, 25, 31, 50, 53, 55 

Dear Mr. Wilkson: 

The New Mexico Environment Department has reviewed the Draft 
Decision Documents prepared by Walk, Haydel and Associates, dated 
October, 1990, for the Installation Restoration Program sites 
listed above. Our comments follow, arranged by site. 

Site 1 - Main Base Landfi11 

We concur that closeout of IRP activities at the Main Base 
Landfill is appropriate, based on information contained in the 
documents referred to in the d~aft Record of Decision for this 
site. 

It is our understanding, of course, that the landeill will be in 
compliance with the New Mexico Solid Waste Management Regulations 
covering closure and post-closure care when it ceases to be in 
active use. An area of concern is the presence of several 
arroyos at the landfill site, and we presume you are already 
aware of Section 2-201 of the New Mexico Water Quality Control 
Commission Regulations prohibiting the disposal of .refuse in any 
natural watercourse. Care must be taken as necessary to ensure 
that future arroyo cutting does not release any landfill contents 
into the arroyos. 

Site 10 - Old Main Base Landfill 
. .-

We also concur with the decision to close out IRP activities at 
this site, with the understanding that the apparent increase in 
contamination levels towards the northwest of the area 
investigated in connection with this site will be correlated -
with, and hop~fully explained by, future IRP investigations (for 
instance at Sites 8 or 9) . 

Site 25 ~ Drainage Lagoon 

We agree that this site seems to pose no environmental-threat and 
that no further investigation is warranted. 



, 

NMED Decision Document Comments 
September 26, 1991 

Site 31 - Fire Department Training Area 

The' Hazardous and Radioactive Materials Bureau has expressed 
· reservations about ceasing investigation at this site because of 
the presence of benzene in appreciable concentrations in · 
groundwater. This suggests that soil containing benzene (and 
_perhaps other contaminants) in levels exceeding the allowable 
concentrations as defined by the TCLP test may be present at the 
site. To ensure that no soil meeting the definition of a 
hazardous waste remains at the site, at least one TCLP test 
(volatiles and metals analysis would be sufficient) must be 
performed on a sample representative of the location of· highest 
observed soil contamination - presumably in the vicinity of the 

.oil-water separator just above the static water level. 

Site 50 - Building 301, Aircraft Maintenance Hangar 

We concur with the closeout of IRP activities at this site. 

Site 53 - JP-4 Underground Waste Tank 

We agree that IRP activities can appropriately end at this site, 
so long.as the tan~ has been leak tested and found to be· tight. 
Please provide confirmation that this has been done. We assume, 
of course, that Holloman Air Force Base is in compliance with the 
New Mexico Underground Storage Tank Regulations as they apply to 
this and all USTs on the Base. 

Site 55 - Military Gas Station 

We concur with the closeout of IRP activities at this site, 
subject to the active tanks at the gas station having been 
demonstrated to be leak-free (as with Site 53, please let us know 
how and when this has been done) . 

If you have any questions or comments, please give me a call at 
827-2754. 

~y, 

David~ 
Environmental Specialist 
Groundwater/Toxic Sites Bureau 

c: Mr. Ed Horst, Hazardous and Radioactive Waste Bureau 
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CORPS OF ENGINEERS. OMAHA DISTRICT 

215 NORTH 17TH STREET 

OMAHA. NEBRASKA 68102·4978 

File: /78 
R.L 

') \ (t/)0 

14 August 1991 

MEMORANDUM FOR COMMANDER, 833 CSG/DEV, Holloman AFB, NM 88330-5000 

SUBJECT: Installation Restoration Program (IRP) Decision Documents 

1. One of HQ TAC/DEV' s goals is to close out all IRP sites which do not require 
further action and program those IRP sites requiring further action. Contracts 
have been awarded to prepare Decision Documents for the no further action sites. 
HQ TAG wants to get as many as possible of these decision documents signed before 
the end of the fiscal year. Your help is needed to reach the goal. 

2. A review of the records of the !RP work performed at your installation has 
identified several !RP sites which were recommended for no further action. The 
enclosed decision documents have been prepared for those sites to complete 
documentation for site closeout in the !RP. The following is a list of the 
enclosed decision documents. 

Site LF-01 
Site LF-10 
Site SD-25 
Site ~-31 
Site OT-44 
Site SS-46 
Site SS-48 
Site LF-07 
Site SS-13 ·' 
Site ss-1sr .. 
Site OT-32 
Site OT-34 
Site LF-40 
Site OT-52 
Site OT-53 
Site OT-54 
Site OT-55 

(Old Site 1) - Main Base Landfill 
(Old Site 10)- Old Main Base Landfill 
(Old Site 25)- Drainage Lagoon 
(Old Site 31)- Fire Department Training Area 
(Old Site 50)- auilding 301, Aircraft Maintenance Hangar 
(Old Site 53)- JP-4 Underground Waste Tank 
(Old Site 55)- Military Gas Station 
Rubble Disposal Site 
Sodium Arsenite Spill Site 
Chromic Acid Spill Site 
Collapsed Sewer Lines from Private Research Area 
Spent Munitions Burial Site 
Causeway Rubble Disposal Site 
Boles and San Andres Well Field 
Bonita Lake 
Silver City Radar Site 
El Paso Radar Site 

3. Request your installation commander sign the decision documents, retain the 
originals and forward one copy to HQ USAF/CEVR, one copy to HQ TAC/DEVR and one 
copy of the signed signature page to this office, no later than 30 days from 
receipt of the documents. Please do not send a copy to the EPA or your state 
regulator at this time. HQ TAC is preparing a standardized presentation to the 
regulators to show the Air Force's overall gameplan and to assure the Regulators 
that the Air Force fully intends to clean up all sites which warrant action. The 
meeting will be arranged, with your coordination, at a later date. 



CEMRO-ED-E 
SUBJECT: Installation Restoration Program (IRP) Decision Documents 

4. It is important to be aware that any IRP site which has been closed out can 
have response activities reinitiated under CERCIA or RCRA if subsequen~ evidence 
shows this to be necessary. The decisions to close out these sites in the IRP 
are Air Force decisions based on past assessments and investigations which 
recommended no further action. Since the IRP is an Air Force program, it is not 
necessary to obtain EPA or state regulator approval in order to close a non-NPL 
site in the IRP. For bases proposed for the NPL, the Air Force intends to use 
these documents to confirm the Air Force view, but they will not use them to 
interfere with the Federal Facility Agreement process. The Air Force wartts to 
cooperate with the regulators as much as possible, so any disagreement by them 
with the decision of no further action for a particular site will be taken into 
consideration. 

5. Any site, which you consider should have additional response action under 
the !RP can be withheld from signature. However, if the decision document is 
withheld from signature, request you submit to HQ TAC the appropriate documents 
which justify the need for additional action and certify that.the action meets 
the eligibility criteria for Defense Environmental Restoration Account (DERA) 
funding so further work can be programmed. Refer to the IRP Guidance Manual 
(White Book) and the DERA Eligibility/Programming Guidance for format and 
specific guidance. 

6. If you have any questions contact Mr. Cedric Adams, HQ TAC/DEVR, Autovon 
574-4430 or Mr. Tom Jensen of my staff, telephone (402) 221-7679. 

FOR THE COMMANDER: 

Enc ls 
!M-~-~ ~~ytq-. 

J., RANDAL K. PETERSEN, P. E. 
Chief, Environmental Branch 
Engineering Division 

2 
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INSTALLATION RESTORATION PROGRAM -

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

DECISION DOCUMENTS 

SITE LF-01 (OLD SITE 1)-Maln Base Landfill 

SITE LF-10 (OLD SITE 10)- Old Main Base Landflll 

SITE SD-25 (OLD SITE 25) - Drainage Lagoon 

SITE FT-31 {OLD SITE 31) - Fire Department Training Area 

SITE OT-44 (OLD SITE 50) - Building 301, Aircraft Maintenance Hangar 

SITE SS-46 (OLD SITE 53) - JP-4 Underground Waste Tank 

SITE SS-48 (OLD SITE 55) - Mllltary Gas Station 
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NOVEMBER 1990 
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INSTALLATION RESTORATION PROGRAM 

DECISION DOCUMENT 
SITE LF-10 (OLD SITE 10) - OLD MAIN BASE LANDFILL 

HOLLOMAN AIR FORCE BASE, NEW MEXJ:CO 

. November 1990 
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1. 0 l'.NS'l'ALLA'l'l'.ON 

Holloman Air Force Base (AFB) is located on approximately 

so, 700 acres of land in Otero County in south-central New 

Mexico approximately 95 miles north-northeast of El Paso, 

Texas. The basin lies in the northern-most reaches of the 

Chihuahuan Desert and is bound on the east and west by the 

Sacramento and San Andres Mountains, respectively. The 

nearest population center is the city of Alamogordo which is 

located seven miles -east of the base boundary. . The major 

highway serving the base is U.S. Highway 70 which runs in a 

southwesterly-northeasterly direction along the southern 

base boundary. 

2 •. 0 SI:'l'E l'.DENTI:Fl'.CA'l'I:ON 

2.1 site Description 

Site LF-10 encompasses the area around the present day 

4th Satellite Communication Squadron (SPACECOM) complex 

(see attached sketch of site). 

2.2 Site Location 

Site LF-10, the Old Main Base Landfill, consists of 

approximately 20 acres located north of the main base 

area and east of the civil Engineering complex. 

2.3 Site Setting 

The topography of the site is dominated by a large 

arroyo, Dillard Draw, and the SPACECOM complex. The 

arroyo forms the site's eastern boundary. SPACECOM is 

situated in the north central area of the site. Due to 

past landfill activities and recent construction, the 

area is well graded and slopes gradually to the south 
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and east. 

the arroyo. 

This directs most surf ace drainage toward 

3.0 BACKGROUND 

3.1 Nature of Site · 

Site LF-10, the Old Main Base Landfill, was utilized 

from 1942 to 1958. During that time the landfill 

received domestic solid waste from the base and 

possibly drums containing waste oils and solvents. A 

base incinerator was located in the area and the ash 

from its operation was also buried in the landfill. 

3.2 Identification of Site 

In 1982, the Corps of Engineer's Fort Worth District 

drilled-sixteen soil borings in the Site LF-10 area for 

the construction of the Mobile Satellite Communications 

Unit building. The boring logs show the presence of 

trash and debris in the former landfill area. As a 

result of thes~ findings, site LF-10 was investigated 

under the United states Department of Defense (DOD) 

Installation Restoration Program (IRP), with a 

subsequent investigation under the Comprehensive 

Environmental Response, compensation, and Liability 

Act's (CERCLA) Remedial Investigation (RI) protocol. 

3.3 site Investigations 

3.3.l 

WH•A 1012 tREV.3/S31 

Phase I 

. Site LF-10 was initially investigated under 

Phase I of the IRP. The Phase I 

investigation, conducted from December 1982 

to August 1983 by the engineering firm of 

CH2M Hill, concluded that further 

2 
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3.3.2 

investigative work was not necessary; 

therefore, the site was not included in a 

Phase II investigation. 

Remedial Investigation 

In November 1987, a subsurface investigation 

was conducted within the SPACECOM complex to 

determine why the complex hardstand was 

exhibiting signs of differential settling and 

concrete stress. Findings of the subsurface 

investigation reported trash and debris at 

various depths in several of the borings. 

Included in the trash at one location were 

what appeared to be medical vials containing 

a yellow-orange coagulated liquid. A dark 

greenish-black sludge with a pungent odor, 

which did not appear to be a petroleum 

product, was also encountered in one of the 

boring~. As a result of this investigation, 

a RI was conducted at Site LF-10. 

The RI field activities were conducted 

intermittently fro~ January 1988 to June 1989 

by Walk, Haydel & Associates, Inc. and 

consisted · of the installation of seven 

monitoring wells and the drilling of fourteen 

soil borings and three Dennison cores. Soil 

and groundwater samples were collected and 

analyzed. The RI concluded that there was no 

evidence of significant contamination at Site 

LF-10; however, further investigative work 

was recommended northwest of site LF-10 in 

the area around site SD-08. It was suggested 

that contamination may be present in that 
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area and may be orginating from an unknown 

source outside of Site LF-10. 

3.4 Risk Assessment 

A Baseline Risk Assessment (RA) was prepared for Site 

LF-10. The RA was performed in support of the RI 

conducted at the site. The RA concluded that Site LF-

10 poses no significant risk to public heal th or the 

environment. 

3.5 Regulatory Agency and pyblic Involvement 

site LF-10 was investigated under the Department of 

Defense's Installation Restoration Program and CERCLA's 

Remedial Investigation protocols. A copy of the final 

RI Report and ~ inal RA Report was submitted to the 

State of New Mexico's Department of Health and 

Environment. 

4.0 ALTERNATIVES 

4.1 Alternative Control Measure Analysis 

The only control measure considered for Site LF-10 was 

the no action measure. The ·basis for choosing this 

control measure was the Baseline Risk Assessment's 

conclusion that Site LF-10 poses no significant risk to 

.public health or the environment. 

4.2 Permanency 

ww• A t1>t:> !REV.3/831 

The no action aiternative is a permanent option because 

conditions at Site LF-10 pose no significant risk to 

public health or the environment~ 
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4.3 Reasons for Not Considering Alternatives 

Due to the lack of contamination at Site LF-10 the 

consideration of other alternatives, _other than the no 

action alternative, ·wa·s deemed unnecessary. 

5.0 CONCLUSIONS 

The Remedial Investigation and subsequent RI Report and 

Baseline Risk Assessment Report concluded that site LF-10, 

Old Main Base Landfill,_posed no significant threat to human 

health or the environment. Therefore, further investigation 

or remedial measures are not appropriate, and Site LF-10 is 

closed out under the Installation Restoration Program. If 

new evidence becomes available and suggests the need for 

further action, , the site closeout decision may be reversed. 

Likewise futl!r'e changes in environmental regulati9ns or laws 

may reverse the closeout decision. 

Title: Date: 
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TECJUllCAL DOCUMENT TO SUPPORT SITE CLOSEOUT 

SITE: Site LF-10 Holloman AFB New Mexico, (Site 10) - Old Main 

Base Landfill 

STATEMENT OF BASES: 

I am basing my decision on the following documents which 

include investigative results for Site LF-10 - Main Base Landfill 

at Holloman AFB: 

Final Installation Restoration Program, Remedial 

Investigation Report, Holloman AFB, New Mexico, 

Walk, Haydel & Associates, Inc., December 1989. 

Final Installation Restoration Program, Baselin~ 

Risk Assessment Report, Holloman AFB, New Mexico, 

Walk, Haydei & Associates, Inc., December 1989. 

Installation Restoration Program, Phase II -

Confirmation/Quantification, Stage 1, Final Report 

for Holloman AFB, New Mexico, Dames & Moore, March 

1987. 

Installation Restoration Program Records Search for 

Holloman AFB, New Mexico, CH2M Hill, August 1983. 

pESCRIPTION OF SELECTED REMEDY: 

During the Remedial Investigation (RI) , soil and 

groundwater samples were collected and analyzed for volatile 

organics, acid/base/neutral . _ extractable organics (BNA's' 



pesticides/polychlorinated biphenyls (PCB's), total recoverable 

petroleum hydrocarbons (TRPH) and total recoverable metals. 

A number of organic compounds were detected in low 

concentrations in - two borings upgradient of the area in which 

landfilled materials were found. Also, one BNA extractable 
organic, di-n-butylphthalate, was detected in a soil sample. Since 

di-n-butylphthalate is a common laboratory contaminant and was not 

detected in the primary . sample, it is not considered a site 

contaminant. No pesticides/PCB's were detected in any soil samples 

and TRPH concentrations in all of the soil .borings are within the 

ranges detected at other Holloman AFB sites which showed no 

evidence of volatile or semi-volatile contamination. Metals 

reported are within background ranges identified at Holloman AFB. 

No volatile contaminants were found in any of the wells. 

Three BNA extractable organiqs, one pesticide ~nd two-tentatively 

identified compounds were found in one well and two BNA extractable 
organics and four pesticides were detected in another well. Low 

concentrations of TRPH were detected in two wells, but no specific 

organic contaminants were found in these wells. 

seven metals were detected in groundwater samples in 

concentrations either above the Federal ·Primary and Secondary 

Drinking Water Standards or the EPA Ambient water Quality criteria 

for Protection of Human Health (drinking water). Metal 

concentrations are not, however, above background ranges found at 

Holloman AFB. 

Based on RI findings, there is no.conclusive evidence of 

significant contamination at Site LF-10. A Baseline Risk 

Assessment performed for site LF-10 concluded that Site LF-10 poses 

no significant risk to public health or the environment. 

Therefore, no further investigative work is recommended for Site 

LF-10 - Old Main Base Landfill. 



Due to detected organics and pesticides in wells located 

upgradient (northwest) of areas in which landfilled material was 

found, there may be contamination in this area from an off-site 

source near Site SD-08. It is recommended that· a more detailed 

investigation be c-onducted northwest of Site LF-10 at Site SD-08 .• 

Prior to any additional field· work, a records search should be 

conducted to identify any potential contamination sources in the 

area. 



DECLARATIONS: 

consiste~t with the Comprehensive Environmental Response 
Compensation and Liability Act of 1980 (CERCLA) and the National 
Contingency Plan (40 CFR Part 300), I have determined that the no 
action alternative at Site LF-10 - Main Base Landfill is a cost
effective remedy and provides adequate protection of public health, 
welfare and the environment. 

Date 

Date 

Date 

By: 
~~P' w. ~~ZL: 
~~- ~EWTON, Brig Gen, USAF 

Title: Installation·Commander 

By: 

Title: 

Department of Environmental Quality 

State of New Mexico 

By: 

Title: 

U.S. Environmental Protection Agency 
Region VI · 
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File: J1- -/I 
R.L. 

DEPARTMENT OF THE AIR FORCE 
233 AIR FORCE REGIONAL CIVIL ENGINEER CENTRAL REGION (AFESC) 

1 1 14 COMMERCE STREET 

DALLAS. TEXAS 75242 

Mr. Jim Highland 
Federal Facility C6mpliance Officer 
US Environmental Protection Agency. 
Region VI 
Inter First Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Dear'Mr. Highland: 

MAR 8 1984 

We are forwarding a revised EPA-8900-1 submittal (Notification of Hazardous 
Waste sites) on Holloman Air Force Base, New Mexico. 

This revision is based on the recently completed Phase I Installation 
Restoration Program (IRP). Your office has copies of the study and it has been 
peer-reviewed by EPA. 

If you have any questions regarding this submittal, please contact Captain Don 
Bradford, Deputy Chief, Environmental Planning Division, (214) 767-2514. 

Sincerely~· !J 

Q,j CJJSo-M~~~ ~luL D. GARCIA, Major, USAF 1 Atch 
Chief, Environmental Planning Division EPA 8900-1, 2 sets of maps 

Cy to: HQ TAC/DEEV ·wo atch 
·'833 CSG/DEE WO atch 
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CONFIRMATION NOTICE NO.I 

TO: U.S. Army Engineer District 

File: ,_ . . . 
R.L. 

ATIN: CEMRO-ED-EA (Larry Janis) 
215 North 17th Street 
Omaha, Nebraska 68102-4978 

CONTRACTOR: Sirrine Environmental Consultants, Inc. 

SUBCONTRACTOR: Radian Corporation 

CONTRACT NUMBER: DACW45-89-D-0515 

DELIVERY ORDER NUMBER: 5023. Radian DO #16 

TITLE: IRP for Holloman AFB, New Mexico 

DA TE OF TI-IIS REPORT: 8 March 1991 

SUBJECT: RECORDS SEARCH BY RADIAN PERSONNEL 
ATHAFB 

The following paragraphs discuss the findings of the records search conducted by Mr. 
Tom Holcomb at Holloman Air Force Base on the dates of 11 through 28 February 
1991. Mr. Tom Morahan joined Mr. Holcomb between the dates of 25 through 27 
February 1991 to conduct the PA/SI at the Primate Research Institute and the 
Radioactive Material Burial Site. The results of the records search are discussed by site 
and only the significant findings are highlighted. 

Radian is examining the implications on the scope of work of the significant findings of 
the literature search. These implications will be discussed at an upcoming meeting with 
the USACE personnel. 

1.) Site 4 - Acid Trailer Burial Site 

Mr. Holcomb visited the site with Mr. Roger Wilkson and Lt. Mark Smith on 12 
February 1991. No evidence of a burial site was apparent~ Construction debris 
and other materials were dumped in the arroyo east of the POL Storage Area. 



.. 

Mr. Pete Carbargal, supervisor of the POL Storage Area, was contacted. He did 
not recall acid trailers being buried or removed east of the POL Area. He did 
recall 3 storage tanks being removed in the field south of the POL Area. They 
were not Acid Trailer Tanks. 

Mr. Marvin Weber, a chemist with the Test Group between 1951and1986, 
worked on fuels testing and development. He visited Holloman on 21 February 
1991 and showed us the burial location. The tanks were buried 1/4 mile north of 
the Unconventional Fuels Storage Area adjacent to the Malone Draw. During the 
site visit one tank was positively identified. The other tank remained covered. 
Bottles containing chemicals and other debris were also found at the site. 

On 26 February 1991, Mr. Holcomb and Mr. Morahan return to site with a metal 
detector. The visible tank was confirmed and 2-3 other potential locations were 
determined with the metal detector. 

The metal detector was also used to screen the area east of the POL Storage 
Area. Suspicious locations were screened, but no tanks were detected. 

2.) Site 8 - Refuse Collection Truck Washrack 

During the preliminary visit, an old oil-water separator and a drainage basin were 
being replaced with one new oil-water separator. An open pit around the new 
separator revealed black stains on the first foot of soil. The pit was backfilled 
with clean soil and the old soil was kept on site. Mr. Ben Barrerras, Refuse 
Collection Foreman, indicated that it was common for the sewer line from the 
washrack to clog causing the drainage basin and oil-water separator to overflow. 
Mr. Barrerras confirmed that pesticides were used prior to the 1970's for fly 
control. 

Other areas of concern at the washrack include an engine oil storage basin, cracks 
in the concrete of the washrack and general stains in the soil throughout the 
washrack's yard. 

3.) Site 9 - Waste POL Drum Storage Area 

The site location and history were confirmed by Mr. Pete Carbargal, Supervisor, 
POL Storage Area. He indicated that the site was approximately 200 x 300 feet 
and the storage area was surrounded by a chain-link fence. Site visits, however, 
revealed oil stains and drum bungs in a larger area (500 x 600 feet) than described 
by Mr. Carbargal. Historical aerial photos will be used to further determine the 
boundaries of the storage area. 



4.) Site 11 - Main Base Electrical Substation 

Interviews with Mr. Gary Jolly, Chief of Electrical Operations, confirmed 
historical data. He provided analytical records of soil samples and PCB oil 
samples from the transformers and oil circuit breakers. PCBs were not detected 
in any soil samples during a 1983 investigation; however, the records do not 
indicate where the samples were collected. PCB oil from the circuit breakers had 
concentrations of less than 50 ppm. This oil was commonly dumped on the 
ground. At the site visit, no obvious stains were seen in the soil. Most of the site 
is underneath power lines which will prohibit drilling activities in the immediate 
vicinity. 

5.) Site 14 - Former Entomology Area 

The records search revealed that the Former Entomology Area was not located in 
Building 67 as indicated in previous records. Interviews with Mr. Bill Wright, 
former Head of Pest Control, and Mr. Herbert Jordan, former Chief of 
Operations, and historical photos from Bioenvironmental Engineering all revealed 
that the Former Entomology storage and mixing area were located adjacent to 
existing Building 66. The approximate location was determined in the field with 
Mr. Wright and with the historical photos. It is true that the Former Entomology 
Office was located in Building 67. 

6.) Site 16 - Entomology Shop Area 

According to Mr. Wright, prior to 1988 rinsewaters from washing and mixing 
equipment did not go to a septic tank, but were discharged into an open 
pit/boring on the southeast side of the building. In 1988, the discharge was 
connected to the sewer system. Other areas of concern at the shop include the 
catch basin and the washrack areas. 

Prior to 1977, the Entomology Shop was used as an emergency power generation 
plant. Although no equipment is still on site, transformers and other equipment 
were used at this location. · 

7.) Site 19 - Golf Course Landfill 

The location of the Golf Course Landfill was confirmed. The "landfill" is 
. primarily a dump site in various locations across a 2 acre radius south of fairway 
No. 7. No other landfills are known of in the golf course area. 

8.) Site 20 - Wastewater Treatment Plant Grit Burial Site 

Mr. Ron Schotter, Environmental Engineering, provided a site tour and 
explanation. The pits dimensions were approximately 2 x 5 x 40 feet, and they 



were located east of Pond B between the dirt road and fence. The pits were dug 
perpendicular to the pond and spread approximately 200-300 feet north-south. 
Evidence of the pits could be seen on the surface. 

Southwest Engineers were on-site 15 February 1991 to provide a cost estimate for 
trenching operations. · 

9.) Site 21 - West Area Landfill No. 2 

Contrary to previous records, base personnel in Environmental Engineering 
indicate that the West Area Landfill No. 2 is not located south of fairway No. 7. 
It is located east of the Solar Observatory. The golf course landfill is located 
south of fairway No. 7 and no other dumps are known to exist at the golf course. 
The West Area Landfill No. 2 is primarily a dump site for construction debris in a 
2-3 acre basin. 

10.) Site 22 - West Area Landfill No. 1 

The site visit confirms historical records of the landfill location. Debris is dumped 
sporadically over a 2-3 acre area in and around what appeared to be an arroyo or 
basin. 

11.) Site 23 - MOBSS Landfill 

The landfill is located on the east side of a large borrow pit located west of the 
Solar Observatory. Asphalt, construction debris, a concrete vault, a trailer, 2-3 
empty 55 gallon drums, 4-5 gallon metal buckets with roofing tar and other 
materials were found at the dump site. The site runs approximately 300400 feet 
north-south and 100 feet east-west. 

12.) Site 24 - Former Equipment Maintenance Area 

Previous reports indicated conflicting waste disposal practices. ·One report 
claimed that waste was discharged through the septic system and another indicated 
that waste was disposed of into a drainage ditch. Mr. Ken Bloom, Mr. Marvin 
Weber and Mr. Joe Hayde~ all employees or former employees of the Test 
Group, were interviewed separately. They agreed that wastes were not disposed 
of in a drainage ditch and were most likely discharged into the septic system. Site 
visits, as-built drawing and building records indicate that septic systems are 
present at each of the five buildings and have been since they were built in 1959. 
Two drainage ditches are located near the facility; however, they are located over 
300-400 feet from the buildings. The ditches were inspected and no evidence of 
waste disposal was seen. 
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According to Mr. Hayden and Mr. Weber, Building 924 was primarily used as the 
maintenance building and is still used today for this purpose. The other buildings 
(920-923) were used primarily as storage facilities with maintenance operations 
occurring infrequently. 

13.) Site 28 - Former North Area Washrack 

14.) 

The location of the washrack was identified. It is located west of Building 1083. 
The drain and oil-water separator are filled with grit and soil. 

Site 29 - Former Army Landfill 

The Former Army Landfill is located in the North Base, north of the water tower. 
Its boundaries are, apparently, clearly defined by a small berm that extends 400 
feet north-south and 350 feet east-west. However, dumping of materials has 
occurred outside the berm along the southern border. The contents appear to be 
primarily construction debris, but munitions may potentially be present. 

J 15.) Sites 30 and 33 - Grease Trap Disposal Area and Cooking Grease 
Disposal Trenches 

The pits are located between the Skeet Range and Fire Training Area, and they 
are still active. Prior to 1988, the pits were operated by the Water and 
Wastewater Department. Sgt. Mendez conducted disposal activities from 1980 
through 1988 and is familiar with practices prior to 1980. According to Sgt. 
Mendez, the pits were occasionally used to dispose of oil-water separator sludge 
and uncontrolled dumping may have occurred as well. He provided a site tour to 
show the approximate location of the covered pits. 

Mr. Chuck Price, of the Exterior Plumbing Department, has conducted disposal 
activities since 1988. He provided a tour to site the location of the pits since 
1988. Mr. Price indicated that, occasionally, sewage from the PRI was also 
dumped in these pits when the sewer line clogged. 

16.) Site 36 - Unconventional Fuels. Storage Area 

Records from Bioenvironmental Engineering indicate that a total of four run-off 
pits received spills from Buildings 1191 and 1192. Three run-off pits were existed 
south of Building 1192 and one run-off pit was located south of Building 1191. 
The exact location of all these pits could not be determined during the site visit. 

The records also indicate that all the collection tanks (runoff pits) were replaced 
with new tanks in 1978. The old tanks were left in place and filled with cement. 
Prior to closing the facility, soil samples were collected near the runoff pits in 



1978, 1981 and 1987. The results indicated normal pH levels in the soil and no 
fuel contaminants were detected. 

Mr. Weber provided a site tour and explanation of the operations. Building 1192 
was used to store the oxidizers and Building 1191 was used to store the 
propellants. Prior to 1957, the nitric acid was stored in a similar facility across the 
street to the west. The foundations of those buildings are in place. The concrete 
is pitted from acid spills and the drains in the concrete appear to lead directly to 
the ground below. No investigation has been done at this location. · 

17.) Site 38 - Sled Test Maintenance Area 

As-built drawings indicated that the septic system was located ort the south side of 
the building. The site tour confirmed this, as there were steel guard-posts above 
the septic tank to prevent vehicles from driving over the tank. 

18.) Site 41 - Coco Blockhouse Borehole Disposal Pit 

As-built drawings and real estate records were reviewed to determine the location 
of the 250 foot borehole. Neither indicated any record of the borehole. As-built 
drawings did illustrate two sumps located on the north end of the North Pad at 
Coco Blockhouse. These sumps were planned to collect spills. 

Mr. Marvin Weber recalled the borehole and during a site visit with him, Mr. 
Weber indicated that there were two boreholes. They were located where the as
built drawings planned the two sumps. Mr. Weber said two boreholes were 
installed because the oxidizers and propellants had to be disposed of separately. 
The boreholes were necessary because the Coco Blockhouse is located in a low 
point. The boreholes were drilled to approximately 250 feet, filled with gravel and 
utilized for drainage. 

Mr. Norman Burnett, Head of Fueling Operations (1959-1986), was also 
interviewed. Mr. Burnett said all spills were washed down with water and allowed 
to drain to the adjacent soils. He does not recall the boreholes or sumps. 

Mr. Harry Ridge, Civil Engineering Maintenance, was interviewed and provided a 
site tour. He recalls the boreholes being located south of the Coco Blockhouse in 
the fueling area. The field was searched visually and with a metal detector. No 
evidence of a borehole was found. 

The existence and location of the boreholes have not been conf'm:ned and are not 
known at this time. 
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19.) Site 42 - Radioactive Burial Site 
Mr. Morahan visited the site with Ron Schotter and Roger Wilkson, from Civil 
Engineering, on Tuesday, 26 February 1981. Sergeant Harris of Bio
Environmental Engineering was also in attendance and performed screening 
activities to ensure no radiation was encountered. The site appeared to lie within 
a 50 foot by 70 foot fenced area. A small concrete pad was located in the center 
of the area. The pad was also evident in photographs uncovered in the literature 
search. Alpha, beta, and gamma radiation was at or below background at ground 
level all around the site. 

20.) Site 1251 - Waste Disposal Pit 

A bidders meeting to remove and dispose of the materials in the pit was 
conducted on 20 and 21 February 1991. The bidders included Hazchem, Rinchem 
and Chemical Handling Corporation. The participants inventoried the materials 
in the pit to provide a cost estimate for their removal and disposal. The cost 
estimates are to be based on a worst-case scenario because the contents of the 
drums and buckets are unknown. 

21.) Primate Research Institute Disposal Area 

On 25 February Mr. Morahan and Mr. Holcomb met with Roger Wilkson, Lt. 
Smith, and Sharon Moore, of Civil Engineering, to interview an anonymous ex
employee. The employee indicated at least two dates when unknown liquids were 
disposed at a general location in the PRI yard within the moat. Later in the day, 
Mr. Harry Ridge, Mr. Bob Emerlee, and Ms. Sher Woods, PRI employees, were 
interviewed along with Preston Marx, PRI director. PRI yard construction plans 
and schedules were discussed and Mr. Ridge and Mr. Marx conducted a walk
through of the yard area with Holcomb, Morahan, Wilkson, and Lt. Smith. Many 
potential disposal areas were identified, including the Solvent Evaporation Pit 
Waste Management Unit. On 26 February, Holcomb, Morahan, Wilkson, Ridge, 
and Lt. Smith walked the site again. Sergeant Harris and Captain Emerson, from 
Bio-Environmental Engineering, performed alpha and beta/ gamma detection, 
respectively. No radiation was detected on the surface of the property. 
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MEETING AGENDA 

INVESTIGATION, STUDY, AND 
RECOMMENDATION FOR 

29 WASTE SITES 
HOLWMAN AFB, NM 

9 December 1991 

I. Introduction 

II. Overview of Current Investigation 

ill. Site-Specific Investigations 

IV. Data Evaluation and Reporting 

V. Determination of Remedial Actions 

VI. Risk Assessment 

VII. Summary and Recommended Approach 
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I. Introduction 

• Organizational Roles 

• Meeting Objectives 

• Project Background 
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Table I 

(Continued) 

Building 882 Spills AOC-D 

Building 296 Fuel Tank Leaks AOC-0 

Building 301 Fuel Tank Leaks AOC-P 

POL Storage Tank Leaks AOC-T 

Pad. 9 Drainage Pit 141 

Former Entomology Shop 229 

Building 131 0 /WS 4 

Building 702 0 /WS 21 

Radioactive Waste Disposal Area 111 

Building 702 Waste Oil Tank 122 

Building 703 Washrack Discharge Area 133 

Buildings 920-924 Drainage Ditch 134 

Coco Blockhouse Disposal Well 192 

J Site is currently being investigated under the IRP Program. 

Workplan is currently being written to investigate these sites. 

•• Already investigated with the Base: Sewage Treatment Lagoons. 

26 

2&5 

14 

47 

42 

24 

41 

x = Remedial ln11CStigation bas already been completed. Decision Documents to close the sites have been submitted. 

• Sites uc being investigated under the Base's Rapid Response Program . 

Reference HSWA Permit issued 22 August 1991 by EPA Region VI. 

.f 

• 
x 
.f 

• 
.f 

• 

• 
.f 

• 

• 

.f 

.f 
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Table 1 From The Holloman AFB 
Hazardous Waste Permit1 

Building 1 Waste Accumulation Area 42 

Acid Trailer Disposal Site 102 

Former Army Landfill 104 

Golf Course Landfill 105 

Main Base Landfill 106 

Main Base Substation PCB Disposal Area 107 

MOBSS Landfill Disposal Trench 108 

Old Main Base Landfill 109 

C· 
- o-..(\.;. ·2/o. t.\ '"L • 

p .. (..__ .. t. ,..-r<~~ .. r",,J'l" 

---· 

9 ./ 

4 ./ 

29 ./ 

19 ./ 

1 x 
11 .[ 

23 .[ 

10 x 
Sludge Disposal Trenches 113 20,30,33 .[ 

TEL Disposal Site 114 3 ./ 

West Area Landfill #1 PCB Disposal Area 115 22 .[ 

West Area Landfill #2 116. 21 ./ 

Fire Department Training Area 1 170 31 x 
Fire Department Training Area 2 171 31 x 
Building 1191 Fuel Runoff Pits 178 36 .[ 

Building 824 Waste Accumulation Area 212 28 .[ 

Taxiway 4 Tank 28 130 - x 
Building 21 Entomology Leachfield 132 16 .[ 

Building 1166 Test Track Drainfield 137 38 .[ 

Building 1166 Oil/Water Separator 138 - --
Drainage Pit 

Lake Holloman, which includes the 139 -SL ** 
earthen ditch carrying discharge from 
Lagoon G to Lake Holloman 

Lake Stinky . 140 -SL ** 

Building 21 Pesticide Rinsewater Spill AOC-A -- -
Area 
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Il. Overview of Current Investigation 

• Literature Search 

• Project Plans (CDAP and SSHP) 

• Field Investigation 

Soil Borings 

Monitor Wells 

.... Sample Analyses 

Aquifer Testing 
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Site Locations In Main Base Area 
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I 
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I 
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Lake 
Holloman 

SITE 29 
I -SITES 30 & 33 

NORTH 

11 

< 
N 
C7I ..-
0 

m 
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Site Locations In North Base Area 
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SITE 39 
• • SITE 38 
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SITE 42 

SITE 50 
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SITE 43 
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Lake J 
Holloman<) 

NORTH 
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IRP Site Name IRP Site No. SWMUNo. 

POL Spill Site No. 1 2 AOCT 

POL Spill Site No. 2 ~ 5 114 

Acid Trailer Burial Site 4 102 

Tetraethyl Lead Disposal Area ~3 AOCT 

Refuse Collection Truck Washrack 8 82 

Waste POL Drum Storage/Spill Area 9 42 

Main Base Electrical Substation 11 107 

Former Entomology Shop Area 14 197 

Existing Entomology Shop Area 16 132 

Golf Course Landfill 19 105 

Wastewater Treatment Plant Grit Burial Site 20 113 

West Area Landfill No. 2 21 115 

West Area Landfill No. 1 · 22 116 

MOBSS Landfill 23 108 

Former Equipment Maintenance Area 24 134 

Possible Missile Fuel Spill Site 26 AOCD 

Former North Area Washrack ·site 28 212 

Former Army Landfill 29 104 

Grease Trap Disposal Pits 30 113 

Cooking Grease Disposal Trenches 33 113 

Unconventional Fuels Area Spill Site 36 178 

Early Missile Testing Site 37 AOCL 

Sled Test Maintenance Area 38 137 

Missile Fuel Spill Area 39 165, 167, 179, 185 

Coco Blockhouse Borehole Disposal Site 41 192 

Radioactive Waste Burial Pit 42 111 

Atlas Electrical Substations 43 AOCG 

Waste Disposal Pit 50 

Primate Research Institute/Borehole Disposal Pit 51 
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IRP • SWMU DISCREPANCIES 

IRP ID SWMU ID 

2 AOCT 

5 AOCT 

20 113 

30 113 

33 

39 

113 

167 

165 

179 

185 

RESOLUTION OF DISCREPANCIES 

• IRP 2 & 5 (AOC T) - Combined 

• IRP 20 (SWMU 113) - Separated 

• IRP 30 & 33 (SWMU 113) - Combined 

• IRP 39 (SWMU 167) - Added SWMUs 
165, 179, and 185 
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VII. Summary and Recommended Approach 

IRP/RFI Integration 
. ! 

Risk Assessment Jt . .,\ b 
~ \ ' _ .. -: -·· .·: ' t \ 

-··--· 

/~, Site-Specific ltec,mmentlatiens 

No Further Action 

Additional Investigation 

Remediation 
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ID. Site-Specific Investigations 
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IV. Data Evaluation and Reporting 

• Field Methods and Procedures 

• Regional Geology and Hydrogeology 

• Site-Specific Results 

Geologic 

Hydrogeologic 

Analytical 

Other Investigations 

• Conclusions and Recommendations 
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V. Determination of Remedial Actions 

• Develop Alternatives 

Identify and Screen Potential Treatment 
Technologies 

Combine Technologies into Remedial 
Alternatives 

• Screen Alternatives 

Technical (Effectiveness and Implementability) 

Environmental and Human Health 

Cost 

• Detailed Evaluation of Alternatives 

• Recommended Remedial Action 
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VI. Risk Assessment 

• Receptor and Pathway Identification for Each Site 
Si-\-(. s. 

• Screen A~ves to Determine Level of 
Contamination 

For "Grossly" Contaminated Sites, Stop at 
Screening ) I o - Y · 

For "Clean" Sites, Perform Site-Specific Risk 
Assessment L 1 o .. '-

For "In Between" Sites, Perform Site-Specific 
Risk Assessment to Accurately Determine Risk 
and Facilitate Selection of Remedial 
Action/Treatment 
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January 13, 1992 

REGIONS 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEXAS 75202·2733 

CBRTIFIBD KAIL - RB'l'URJI RBCBIPT RBQUBSTBD 

Col. Ira L. Hester 
commander, 833 Combat Support Group 
Holloman Air Force Base, New Mexico 88330 

Dear Col. Hester: 

We hereby approve your RCRA Facility Investigation (RFI) Workplan 
for the Table 1 SWMU's. The approved RFI Workplan consists of the 
RFI Workplan dated August 8, 1991. 

You shall immediately in_itiate the implementation of this approved 
RFI Workplan. The RFI Report for the Table 1 SWMU's is due July 
30, 1992. If you have any questions concerning this matter, please 
contact Rich Mayer of my staff at (214) 655-6775. 

Sincerely yours, 

Allyn M. Davis 
Director 
Hazardous Waste Management Division 

cc: Kathleen Sisneros, NMED 

I 
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1 & MAY 1992 

suR.1"-c' Hazardous and Solid Waste Amendment Permit Modifications 

ro US Environmental Protection Agency, Region VI 
ATTN: Rich Mayer 
Hazardous Waste Division 
1.445 Ross Ave. 
Dallas, TX 75202-2733 

1. In January of 1992, Holloman requested a Class I (40 CFR 270.42) 
modification to our Hazardous and Solid Waste Amendments (HSWA) Permit. The 
modifications requested were the following: Move Solid Waste Management Units 
(SWMU's) 165, 166, 179, AOC-G and AOC-L from Table 2 to Table 1 of our permit; 
move SWMU's 138 and 141 from Table 1 to Table 2 of our permit; and remove SWMU 
AOC-0 (IRP-45) from our permit. 

2. Subsequent to EPA approval, Holloman AFB made the above mentioned 
modifications. At Atch 1, we have provided the revised Table 1, Table 2, and 
Table 3 of our HSWA Permit. The modified tables have been distributed to all 
interested parties cited on our facility mailing list (Atch 2). 

3. If you have any questions, please contact Roger Wilkson at (505) 479-3931. 

q~~ri;~(af'fll 2 Atch 
Deputy Base Civil Engineer 1. HSWA Tables 

2. Facility Mailing List 
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SWMU 

42 
102 
104 
105 
106 
107 
108 
109 
113 
114 
115 
116 
170 
171 
178 
212 
130 
132 
137 
139 
140 . 

AOC-A 
AOC-D 
AOC-P 
AOC-T 
229 
4 
21 
111 
122 
133 
134 
192 
165 
166 
179 
AOC-G 
AOC-L 

TABLE 1 

Unit Name 

Bldg. 1 WAA 
Acid Trailer Burial Site 
Former Army Landfill 
Golf Course Landfill 
Main Base Landfill 
Main Base Substation PCB Disposal Area 
MOBSS Landfill Disposal Trench 
Old Main Base Landfill 
Sludge Disposal Trenches 
TEL Disposal Site 
West Area Landfill#l PCB Disposal Area 
West Area Landfill #2 
Fire Department Training Area 1 
Fire Department Training Area 2 
Building 1191 Fuel Runoff Pits 
Bldg. 824 WAA 
Taxiway 4 Tank 28 
Bldg. 21 Entomology Leachfield 
Bldg. 1166 Test Track Drain Field 
Bldg. 1166 Oil/Water Separator Drainage Pit 
Lake Stinky 
Bldg. 21 Pesticide Rinsewater Spill Area 
Bldg. 882 Spi1ls 
Bldg. 301 Fuel Tank Leak 
POL Storage Tanlc Leaks 
Former Entomology Shop 
Bldg .. 131 O/WS 
Bldg. 702 O/WS 
Radioactive Waste Disposal Area 
Bldg. 702 Waste Oil Tank 
Bldg. 703 Washrack Discharge Ditch 
BJdgs. 920-924 Drainage Ditch 
Coco Block House Disposal Well 
Bldg. 1176 Pond 
MOBSS Drainage Lagoon 
Discharge Box 
Atlas Sudstation PCB Spill 
Early Missile Test Site 

ATCH 1 
Pg. 1 of 3 pages 



SWMU 

118 
119 
120 
121 
123 
124 
125 
126 
127 
128 
129 
135 
136 
138 
141 
155 
156 
AOC-U 
164 
177 
181 
183 
184 
101 
54 
56 
63 
71 
75 
78 
91 

TABLE2 

Unit Name 

Bldg. 21 Pesticides Holding Tank 
Bldg. 121 Waste Oil Tank 
Bldg. 309 Waste Oil Tank 
Bldg. 316 Waste Oil Tank 
Bldg. 704 Waste Oil Tank 
Bldg. 752 Waste Oil Tank 
Bldg. 868 Fire Water Tank 
Bldg. 1000 Waste Oil Tank 
Bldg. 1092 Waste Oil Tank 
Bldg. 1166 Waste Oil Tank 
Blldg. 1191 Spill Tank 
Bldg. 1092 Oil/Water Separator Drainage Pit 
Bldg. 1119 Washrack Drainage Area 
Bldg. 166 Oil/Water Separator Drainage Pit 
Pad 9 Drainage Pit 
Sludge Drying Beds 
Imhoff Tanks (5) 
Lost River Basin 
Bldg. 1080 Pond 
Bldg. 1176 Sumps 
Bldg. 1176 Drainage Trough 
Air Base Sewer System 
Wastewater Recirculating Line 
Bldg. 121 Landfill 
Bldg. 702 WAA 
Bldg. 807 WAA 
Bldg. 867 WAA 
Bldg. l 778A W AA 
DRMO Haiirdous Waste Storage Area 
Trim Pad 3 WAA 
Bldg. 816 Washrack 

ATCH 1 
Pg. 2 of 3 pages 



SWMU 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TABLE3 

Unit Name 

Bldg. 300 O/WS 
Bldg. 3040/WS 
Bldg. 304A O/WS 
Bldg. 306 O/WS 
Bldg. 309 O/WS 
Bldg. 315 O/WS 
Bldg. 316 O/WS 
Bldg. 500 O/WS 
Bldg. 638 O/WS 
Bldg. 639 0/WS 
Bldg. 702 O/WS 
Bldg. 704 O/WS 
Bldg. 800 O/WS 
Bldg. 801 O/WS 
Bldg. 805 O/WS 
Bldg. 809 O/WS 
Bldg. 810 O/WS 
Bldg. 822 O/WS 
Bldg. 827 O/WS 
Bldg. 830 O/WS 
Bldg. 855 O/WS 
Bldg. 868 O/WS 
Bldg. 869 O/WS 
Bldg. 902 O/WS 
Bldg. 903 O/WS 
Bldg. 1000 O/WS 
Bldg. 1080 O/WS 
Bldg. 1080A O/WS 
Bldg. 1092 O/WS 
Bldg. 1166 O/WS 
Bldg. 1266 O/WS 
Bldg. 55 O/WS 
Bldg. 121 O/WS 
Bldg. 130 O/WS 
Bldg. 131 O/WS 
Bldg. 137 O/WS 
Bldg. 193 O/WS 
Bldg. 198 O/WS 
Bldg. 231 O/WS 
. Bldg. 282 O/WS 
Bldg. 283 O/WS ATCH 1 
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FROM: 49 CES/CBV 

DEPARTMENT OF THE AIR FORCE 
Hl!'.ADQUARTEJIS 49nt l"lGHTDt WING IA.CC) 

HOU.OMAN AUi l"OllCll aAS&. - ..XICO 

Holloman APB, NH 88330-5000 

f;Jp: . ! . 

R.L. ' 

r.- 2 SEP 1992 

SUBJ: Installation Restoration Program (IRP) Sites Finished Status 

TO: HQ ACC/CEVR 

1. Presently, the Environmental Protection Agency (EPA) has concurred with 
the No Further Action (MFA) option on six sites and concurred with long
term monitoring of an additional ten sites. Upon final decision documents 
in October of 1992, Holloman AFB will have •finished" 35 sites. This will 
result in a percentage of 60\ in FY93. 

2. Due to completion dates of a 29 site Remedial Investigation/Feasibility 
Study (RI/FS), HAFB will not meet the ACC goal of 45\ site completed but, 
will exceed the ACC FY93 goal of SS\. 

3. Holloman AFB FY93 program consist of Remedial Design/Remedial Action 
(RD/RA) of 6 sites. Of these six sites, one site is expected to be 
remediated and the remaining 5 sites will have in-place remedial systems. 
If projects are funded, this will bring HAFBs finished sites to 41. This 
will result in a percentage of 71\ sites finished in FY93. 

4. If you have any questions, please contact Roger Wilkson or Warren Neff 
at DSN 867-5062. 

Manager. 

r 
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FROM: 49 CES/C'EV 14 SEP 1992 
550 Tabosa Ave 
Holloman AFB, New Mexico 88330-8458 

SUBJ: Responses to Deficiency Comments on Holloman AFB Resource 
Conservation and Recovery Act (RCRA) Remedial 
Investigation (RI) Table 1 Solid Waste Management Units. 
(SWMU) Report 

TO: Mr Rich Mayer (GH-PS) 
United states Environmental Protection Agency 
Region VI 
1445 Ross Avenue 
Dallas, TX 75202 

1. Attached are responses to the deficiency comments on the 
Holloman AFB RCRA Facility Investigation (RFI) Table 1 SWMU 
Report. In order to expedite the final RFI Report for the Table 
1 SWMUs, Holloman AFB would appreciate your review and 
preliminary approval of the responses (attach 1) prior to 
incorporating them into the final RFI Report. 

2. Holloman AFB has not received comments ffom the New Mexico 
Environment Department (NMED), and, therefore, assumes that the 
deficiency comments provided by the EPA Region VI will address 
NMED's concerns. Unless otherwise informed, the RFI Report will 
be revised without comments from NMED. 

3. Based on your comments, the next phase of the Installation 
Restoration Program (IRP) and RCRA Program will involve six 
general recomniendations: site closeout/no further action 
(SC/NFA); site closeout/no further action with groundwater 
monitoring (SC/NFA-GM); feasibility study/corrective measures 
study (FS/CMS); feasibility study/corrective measures study with 
further investigation (FS/CMS-FI); further investigation (FI); 
and removal action/interim measures (RA/IM). Each of the 29 
sites discussed in the report were recommended for one of these 
categories. The attached table (attach 2) lists the sites and 
the corresponding recommendation. 

4. Further investigation is being done at 12 sites to determine 
the extent of contamination. Eight of these sites are also 
recommended for the FS/CMS which is currently being conducted. 
The FS/CMS will be completed for these sites prior to 
implementing the recommended further investigation. The 
additional investigation will be completed on the FS/CMS sites 

-·r , 

··"' ~ ... 
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during a "pre-design investigation" that is planned for the 
fourth quarter of fiscal year 1993. The further investigation at 
the four sites not recommended for the FS/CM.S will also be 
conducted at that time. 

5. The deficiency comments did not address AOC L (IRP Site 37), 
SWMU 111 (IRP Site 42), and IRP Site 51 (not a SWMU). Holloman 
AFB assumes that the recommendations for these SWMUs/IRP sites as 
stated in the draft final report (June 1992) are acceptable to 
EPA Region VI. 

6. No deficiency comments were submitted for the draft final 
"Risk Assessment Report, Investigation, Study, and Recommendation 
for 29 Waste Sites" (June 1992). Holloman AFB assumes that no 
revisions to this document are necessary. 

7. The revised RFI Report will be submitted to EPA Region VI on 
5 October 1992, 30 days after the receipt of the deficiency 
comments. Holloman AFB anticipates final approval of the RFI 
Report within 30 days after EPA receives the revised document. 

s. In the coming months, Holloman AFB will be submitting a CM.S 
Plan for the eight sites recommended for the FS/CMS and a 
Proposed Plan/Class Ill Permit Modification for the 13 sites 
recommended for SC/NFA (and SC/NFA-GM). 

9. Holloman AFB would like to set a date to discuss our 
proposed responses to the deficiency comments. In order to make 
the required report submittal date, Holloman recommends that a 
conference call take place prior to 25 September, 1992. Roger 
Wilkson or Warren Neff will be in touch with you to determine a 
convenient time. 

10. If you have any questions, please call Roger Wilkson or 
warren Neff at (505) 479-3931. 

SIGNED 
GORDON R. JANIEC, Lt Col, USAF 
Base Civil Enigeer 

Cr:.'-1 Cooeo: 12--

2 Atchs 
1. Responses to EPA 

comments 
2. Summary Table 

cc; w/Atchs 
NMED (David Morgan) 
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RESPONSES TO EPA REGION VI DEFICIENCY COMMENTS 
ON HOLWMAN AFB RFI TABLE 1 SWMU REPORT 

Investigation, Study and Recommendation for 
29 Waste Sites, Holloman AFB, NM 

COMMENT 1 - SWMU AOC-T, POL Storage Tank Leaks 

SWMU AOC-T, POL Storage Tank Leaks (IRP Sites 2&5): The full extent of 

groundwater contamination has not been determined. Holloman needs to amend the 

RFI report to include the details for installing additional groundwater monitoring wells 

and the schedule for performing this work. Furthermore, the source of the 

contamination has not been located. The RFI report needs to include a plan to identify 

the source of the contamination. 

Response: Contaminants present at this site pose an unacceptable risk to human health 

and the environment; therefore, remedial action is necessary. A FS/CMS will be 

conducted for this site to determine the appropriate remedial action. This site also 

requires further investigation to determine the source of BTEX constituents in near

surface soil, and to define the extent of contamination downgradient of the identified 

source. The additional investigation will be conducted after completion of the FS in a 

"pre-design investigation" phase. Following are recommendations for the pre-design 

investigation: 

Conduct a soil gas survey and Hydropunch• (or similar method) sampling 
to identify the location of potential sources in the vadose zone 
(particularly from 0 to 10 ft BGL), and to determine the lateral extent of 
BTEX constituents downgradient of the identified source(s). 

Using results of the soil gas survey, drill up to 10 additional soil borings 
at and adjacent to suspected source locations. Analyze soil samples for 
BTEX constituents and TPH. 

Also using the soil gas survey and Hydropunch• sampling results, install 
up to four.additional monitor wells downgradient of the suspected 
source(s) to determine the extent of groundwater contamination. 

Resample new and existing monitor wells once for BTEX constituents. 



.·.. .. .. 

COMMENT 2 - SWMU #114, POL Tank Sludge Burial Site 

SWMU #114, POL Tank Sludge Burial Site (IRP Site 3): Same comment as SWMU 

AOC-T, previous page. 

Response: Contaminants present at this site pose an unacceptable risk to human health 

and the environment; therefore, remedial action is necessary. A FS/CMS will be 

conducted for this site to determine the appropriate remedial action. The site also 

requires additional investigation to fully characterize the extent of groundwater 

contamination. Future groundwater monitoring and groundwater remedial measures for 

Site 3 ·will be combined with Sites 2 & 5 due to the proximity of the sites and similar 

nature of contaminants. The additional pre-design investigation discussed for comment 

#1 will also address this site. No additional soil or waste sampling is necessary to 

characterize the site. 

COMMENT 3 - SWMU #104, Acid Trailer Burial Site 

SWMU #104, Acid Trailer Burial Site (IRP Site 4): Holloman needs to include the 

details of the further assessment of the groundwater wells in the RFI report to 

determine if a release has occurred. EPA agrees that a removal action/interim measure 

is appropriate at this site. Holloman needs to submit this plan to EPA when submitting 

the amended Table 1 report. 

Response: Groundwater Assessment-The results of the risk assessment are 

inconclusive for this site because of the uncertainty regarding the significance of 

selenium in one downgradient monitor well. Additional background groundwater data 

are necessary to resolve this uncertainty. One monitor well will be installed in Ritas 

Draw upgradient of this site and sampled as necessary to establish background 

groundwater metals concentrations. 

Removal Action/Interim Measure--Holloman AFB will formally submit a plan to EPA 

Region VI and NMED to inform them of their intentions regarding the Removal 
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Action/Interim Measure for the Acid Trailer Burial Si~. A permit modification will be 

requested to modify the compliance schedule for this unit. 

COMMENT 4 - Building 131 Oil/Water Separator, SWMU #4; and Building 131 

Wasbrack, SWMU #82 

Building 131 Oil/Water Separator, SWMU #4; and Building 131 Wasbrack, 
SWMU #82 (IRP Site 8): It is not clear from reading this report that the extent of soil 

contamination around the northwestern perimeter of the truck. washrack has be.en 

delineated. Since the •01d• oil/water separator overflowed at the northwest end, no 

borings were taken around the northwest perimeters of this unit. Please revise your 

~rt to include additional borings around this unit. In addition, the report needs to 

include additional groundwater monitoring wells to delineate the full extent of pesticide 

contamination. Also, since well MW-08-01 contains volatile contamination of bem.ene 

and ethyl benzene, additional work to find the source and the extent of contamination 

needs to be included in the revised report. Furthermore, Holloman needs to notify 

EPA of the newly identified SWMU or SWMUs and the newly identified release(s) 

(pages 8 and 9 of the HSWA permit). 

Respome: Contaminants present at this site pose an unacceptable risk to human health 

and the environment; therefore, remedial action is necessary. A FS/CMS will be 

conducted for this site to determine the appropriate remedial action. This site also 

requires further investigation to define the vertical and lateral extent of organochlorine 

pesticides and metals contamination in the vadose zone soils around the washrack. The 

additional investigation to accomplish this will be implemented after the completion of 

the FS in a pre-design investigation phase. Following are recommendations for the pre

design investigation: 

Drill soil borings around the washrack to define the lateral and vertical 
extent of organochlorine pesticides and metals contamination. The 
number and location of soil borings will be determined using a 
geostatistical grid centered around the southeast portion of the washrack. 
Analyze soil samples for organochlorine pesticides and metals. 
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Using Hydropunch• (or similar method) sampling, collect groundwater 
samples to determine the extent of groundwater contamination. Analyre 
groundwater samples for metals and organochlorine pesticides. 

Based on results of the Hydropunch• sampling,, install up to three 
monitor wells at the downgradient edge of contamination. 

Resample all new and existing wells for organochlorine pesticides and 
metals. 

The benzene contamination detected in upgradient monitor well MW-08-01 is not 

considered a result of site activities and will not be addressed in the FS/CMS or the 

pre-design investigation. The be07.Clle contamination is more likely related to former 

underground storage tanks (USTs) used to hold waste fuels, located 100 ft west 

(upgradient) of the site. The former UST area will be identified as a new SWMU as 

required by Holloman's HSWA permit (Requirement IV.F). The site will be addressed 

in a separate investigation. 

COMMENTS - Fonner Entomology Shop Area, SWMU #229 

Former Entomology Shop Area, SWMU #229 (IRP Site 14): Holloman recommends 

further action at this site due to unacceptable risk to on-site workers; however, it is not 

clear in the report what Holloman intends to do. Please clarify in the revised report. 

Response: Contaminants present at the site pose an unacceptable risk to human health 

and the environment; therefore, remedial action is necessary. A FS/CMS will be 

conducted for this site to determine _the appropriate remedial action. This site also 

requires further investigation to define the vertical and lateral extent of organochlorine 

pesticides in the vadose zone. The additional investigation will be implemented after 

completion of the FS in a pre-design investigation phase. Following are 
recommendations for the pre-design investigation: 

Use geostatistical methods to determine spacing for a sample grid. 
Collect soil samples from the specified grid spacing across the potentially 
contaminated areas. 
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Collect samples from smaller intervals to better delineate to the vertical 
extent of contamination. 

Analyze soil samples for organochlorine pesticides. 

COMMENT 6 - Building 21 Entomology Leachfield, SWMU 132; Building 21 Pesticide 

Rinsewater Spill Area, SWMU I AOC-A; and Building 21 Pesticide Holding Tank 

Building 21 Entomology Leachfield, SWMU 132; Building 21 Pesticide Rinsewater 

Spill Area, SWMU # AOC-A; and Building 21 Pesticide Holding Tank (IRP Site 

16): The RFI report fails to address the Pesticide Collection Pit. It is not clear from 

reading the report whether this pit has been investigated and by what methods. Also, 

there should have been a boring taken where the old discharge pipe is located. The RFI 

needs to include the investigation of those units. 

In addition, the full extent of groundwater contamination (horizontal and vertical) has 

not been delineated. Holloman needs to include further groundwater investigation in 

the revised RFI report to delineate the full extent of contamination. 

Response: The risk assessment indicated that this site does not pose a threat to human 

health and the environment. Therefore, the recommendation for site closeout/no 

further action was made. However, to address the concern that site has not been fully 

characterized, the following recommendations are made: 

Collect up to eight additional soil samples: locate four in the approximate 
area of the outfall for the Old Discharge Pipe (SWMU 132); and locate 
four adjacent to the Pesticide Collection Pit (AOC-A). 

Composite soil samples from the surface to groundwater (4 ft BGL), and 
analyze them for organochlorine pesticides. 

Using Hydropunch• (or similar method) sampling, collect groundwater 
samples to determine the extent of groundwater contamination. Analyze 
groundwater samples in a laboratory for organochlorine pesticides by 
EPA Method 8080. 



COMMENT 7 - Golf Course Landfill, SWMU #105 

Golf Course Landrill, SWMU #105 (IRP Site 19): EPA tentatively agrees with 

Holloman's no further action recommendation, except that EPA will require periodic 

monitoring of the groundwater. The ~ report needs to include a monitoring 

schedule. 

In addition, the report needs to include a narrative on the effect of the drainage ditch on 

obtaining a representative groundwater sample from monitoring well MW-19-02. 

Response: Groundwater Monitoring-Holloman AFB will provide a CERCLA 

Proposed Plan and RCRA Class III Permit Modification to EPA requesting site closeout 

and no. further action, respectively. In the Proposed Plan and Class m Permit 

Modification, Holloman AFB will provide details for conducting continued 

groundwater monitoring. Specifically, the documents will address proposed analyses, 

frequency and duration of monitoring, and methods to determine action levels. The 

two administrative controls required in Comment 8 will be implemented. The required 

administrative controls and 60-day public comment period for the IRP Proposed Plan 

and RCRA Class III Permit Modification will be fulfilled to achieve a final decision of 

site closeout/no further action from EPA Region VI. 

Groundwater Flow-The drainage ditch located south of the landfill has minimal affect 

on obtaining a representative groundwater sample from MW-19-02. The drainage is a 

small man-made surface depression that channels water from the base during peak 

rainfall periods. During the peak rainfall events, it is possible that recharge occurs 
along the ditch. The accumulation of rainfall in the ditch is, however, minimal and the 

surface depression is shallow; therefore, the ditch should not affect local groundwater 

flow direction or groundwater quality. Two water level surveys (November 1991 and 

March 1992) indicate expected groundwater flow direction and depths for the site. 

COMMENT 8 - Wastewater Treatment Plant Grit Burial Site, SWMU #113 

Wastewater Treatment Plant Grit Burial Site, SWMU #113 (IRP Site 20): Before 

EPA can tentatively agree on no further action for the~above SWMU, Holloman must 
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include a justification in the revised report for leaving the pits in place vs. removing the 

waste. The waste in one pit is in contact with the groundwater and is most likely 

contaminating the groundwater and will continue in the future. If EPA tentatively 

concurs with the no further action justification rationalet two administrative controls 

will be required. 

The two administrative controls are: 1) survey plat of the SWMU according to 

procedures required in 264.116; and 2) that warning signs are posted marking the unit 

location to alert any oncoming persons of the unit/area. Before EPA. can approve a 

Class m permit mod for no further action on the SWMU, Holloman must certify and 

send documentation to EPA providing completion of the two administrative 

requirements. However t Holloman should be aware that a Class ill permit 

modification requires a 60-day public comment period and a public hearing. Only after 

completion of these requirements can a final decision be made by EPA concerning the 

aboveSWMU. 

Response: This site will not be recommended for site closeout/no further action. 

Instead, the site will be included in the FS/CMS to determine the appropriate remedial 

action. No additional investigation is necessary to further characteriu the site; 

however, verification soil sampling will be conducted following waste 

treatment/removal. 

COMMENT 9 - West Area Landfill No. 2, SWMU #116 

West Area Landfill No. 2, SWMU #116 (IRP Site 21): Same comment as Comment 

7 on SWMU #105. 

Response: Same as response to Comment 7. 



COMMENT 10 • West Area Landfill No. 1, SWMU #115 

West Area Landfill No. 1, SWMU #115 (IRP Site 22): Same comment as Comment 

7 on SWMU #105. 

Response: Same as response to Comment 7. 

COMMENT 11 • MOBSS Landrill, SWMU #108 

MOBSS Landrill, SWMU #108 (IRP Site 23): Same comment as Comment 7 on 

SWMU #105. 

Response: Same as response to Comment 7. 

COMMENT 12 .. Fonner Equipment Maintenance Area, SWMU #134 

Fonner Equipment Maintenance Area, SWMU #134 (IRP Site 24): Same comment 

as Comment 7 on SWMU #105. Further monitoring of wells MW-24-04 and MW-24-

01 is needed to conclusively verify volatile organic contamination in those wells. 

Response: Monitor wells MW-24-04 and MW-24-01 will be resampled to verify the 

presence of volatile organic contamination. Groundwater samples collected from the 

two wells will be analyzed for BTEX constituents. If volatile organic constituents are 

present at concentrations greater than action levels, groundwater samples will be 

collected using the Hydropunch9 (or similar method) to determine the extent of 

contamination in the drainage ditches. Hydropunch• samples will be analyzed in a 

laboratory for BTEX constituents. 

COMMENT 13 .. Po~ible M~ile Fuels Spill Sites, SWMU #AOC D 

P~ible M~ile Fuel Spill Sites, SWMU #AOC D (IRP Site 26): With the results of 

this investigation, EPA tentatively agrees that no further action is needed. Please refer 



to the comments on SWMU #113 (last two sentences of second paragraph) on the 

requirements of a Class ill permit mod. 

Response: The recommendation will remain the same for this site. The required 

administrative controls and 60-day public comment period for the IRP Proposed Plan 

and RCRA Class m Permit Modification will be fulfilled to achieve a final decision of 

site closeout/no further action from EPA Region VI. 

COMMENT 14 - Building 824 Waste Accumulation Area, SWMU #212 

Building 824 Waste Accumulation Area, SWMU #212 (IRP site 28): With the 

results of this investigation, EPA tentatively agrees that no further action is needed. 

Please refer to the comments on SWMU #113 Oast two sentences of the second 

paragraph) on the requirements of a Class III permit mod. 

Response: The recommendation will remain the same for this site. The required 

administrative controls and 60-day public comment period for the CERCLA Proposed 

Plan and RCRA Class m Permit Modification will be fulfilled to achieve a final 

decision of site closeout/no further action from EPA Region VI. 

COMMENT 15 - Former Army Landfill, SWMU #104 

Fonner Anny Landrdl, SWMU #104 (IRP Site 29): Before EPA can agree with a no 

further action recommendation, Holloman must: 1) install additional groundwater 

monitoring wells around this landfill to provide adequate flow path coverage; or, 

2) drill an adequate number of soil borings underneath the landfill to determine 

contamination. This additional work should be included in the revised RFI report. 

Response: Additional groundwater monitoring will be used to determine if a release 

has resulted from the wastes at the site. No soil samples will be collected due to the 

dangers associated with sampling an area potentially containing unexploded ordnance. 

The following additional investigation is recommended: 
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Conduct geophysical surveys to determine the location and extent of 
wastes buried at this site. 

Install two monitor wells, one each located 200 ft north and south of 
MW-29-02; 

Resample the new and existing monitor wells, and analyre the 
groundwater for the same suite of parameters analyzed for in this 
investigation (except groundwater quality parameters); and 

Using the same receptors and pathways identified in the risk assessment, 
and the expanded data set for this site, re-evaluate the risk this site poses 
to human health and the environment. 

COMMENT 16 - Sludge Disposal Trenches, SWMU #113 

Sludge Disposal Trenches, SWMU #113 (IRP Sites 30&33): Holloman 

recommended further investigation of this SWMU; however, no concrete plan was 
given. Please include this plan in the revised report. 

Response: This site was recommended for the FS/CMS to determine appropriate 

remedial action. Additional trenching will be conducted around the perimeter of the 

site to ensure that all pits have been located; however, no other additional investigation 

is necessary to characterize the wastes present at the site. In the unlikely event that 

more waste pits are discovered, additional sampling and analysis will be completed as 

specified for this investigation. Trenching will be done during a pre-design 

investigation phase. 

COMMENT 17 - Building l 19i Fuel Runoff Pits, SWMU #179 

Building 1191 Fuel Runoff Pits, SWMU #179 (IRP Site 36): Same comment as 

comment 15 on SWMU #104. 

Response: Additional investigation will be completed at the site due to the 

unanticipated groundwater flow direction and the lack of soil data. The following 

recommendations are made for further investigation: 



Install four monitor wells, one each located downgradient of the four 
potential sources (Building 1191 and 1192 Drainage Pits, the first Acid 
Storage Area, and the Aniline Storage Area). 

Collect soil samples from soil borings at each of the four suspected waste 
areas. 

In addition to the list of parameters used during the RI, analp.e soil and 
groundwater samples for compounds associated with the unconventional 
fuels program such as Method 8270 (to determine the presence of aniline 
and N-Nitrosodimethylamine - an indicator for UDMH), and pH (as an 
indicator for nitric acid). 

Using the new and existing data, re-evaluate the risk this site poses to 
human health and the environment. 

COMMENT 18 - Missile Fuel Spill Area, SWMU #s 177, 181, 165, and 179 

Missile Fuel Spill Area, SWMU #s 177, 181, 165, and 179 (IRP Site 39): Soil 

borings identified as HA-39 are only to 2 feet. These borings will need additional 

depth to ensure knowledge of the full vertical extent of contamination. In addition, the 

full extent of contamination in the groundwater needs to be included in the revised RFI 

report. Also, Holloman needs to include the details of the further action proposed at 

this site. 

Response: Contaminants present at this site pose an unacceptable risk to human h~th 

and the. environment; therefore, remedial action is necessary. A FS/CMS will be 

conducted for this site to determine the appropriate remedial action. This site also 

requires further investigation to define the vertical and lateral extent of soil 

contamination and lateral extent of groundwater contamination. The additional 

investigation will be implemented after completion of the FS in a pre-design 

investigation. Following are recommendations for the pre-design investigation: 

Collect soil samples from up to 8 locations along the drainage ditch 
downstream of the Oxidizer and Propellant Spill Drainpipes. At each 
location samples will be collected from the 0- to 2-ft, 2- to 4-ft, and 4-to 
6-ft intervals. Analyze the soil samples for lead and cadmium. 
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Using Hydropunch• (or similar method) sampling, collect groundwater 
samples downgradient of MW-39-02 and MW-39-03 to determine the 
lateral extent of groundwater contamination. Analyze the groundwater 
samples in the laboratory for halogenated volatile organic compounds. 

Conduct a study of background groundwater quality to determine 
significance of lead in downgradient monitor wells at this site. 

COMMENT 19 - IRP Site 50 

Site SO, Waste Disposal Pit: Is this a new SWMU that Holloman identified after 

permit issuance or a SWMU that EPA did not recommend for investigation? Please 

clarify in the revised RFI report. 

Response: This site was identified as a new IRP Site prior to the issuance of Holloman 

AFB's HSWA permit; therefore, this site was investigated under the IRP and was not 

investigated as a SWMU. Holloman AFB does not plan to identify Site 50 as a new 

SWMU. 

COMMENT 20 - SWMU #s 42, 107, 137, 192, and AOC G 

No Further Action with Administrative Controls, SWMU #s 42, 107, 137, 192, and 

AOC G (IRP Sites 9, 11, 38, 41, and 43): With the known information/data 

presented to date, EPA tentatively agrees that no further action is needed for the 

following SWMUs (except for two administrative controls): SWMU No. 42 (IRP Site 

9), Waste POL Drum Storage/Spill Area; SWMU #107 ~ Site 11), Main Base 

Substation PCB Disposal Area; SWMU #137 (IRP Site 38), Building 166 Test Track 

Drainfield; SWMU #192 (IRP Site 41), Coco Block House Disposal Well; and SWMU 

#AOC-G (IRP Site 43), Atlas Substation PCB Spill. 

The two administrative controls are: 1) Survey plat of the SWMU according to 

procedures required in 264.116; and 2) that warning signs are posted marking the unit 

location to alert any oncoming persons of the unit/area. Before EPA can approve a 

Class III permit mod for no further action on these SWMUs, Holloman must certify 
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and send documentation to EPA providing completion of the two administrative 

requirements. However, Holloman should be aware that a Class m permit 

modification requires a 60-day public comment period and a public hearing. Only after 

completion of these requirements can a final decision be made by EPA concerning the 

above SWMUs. 

Response: SWMU 42 (Site 9) -- The results of the risk assessment and environmental 

evaluation at this site suggest that lead concentrations in soil at this site are excessive if 

the site is used as a soccer field or for other recreational activities in the future (which 

was the field's intended purpose). Therefore, this site will not be considered for site 

closeout/no further action at this time. Instead, the site will be included in the FS/CMS 

to determine appropriate remedial alternatives (depending on its intended future use). 

IRP Sites 11, 38, 41, and 43 -- The recommendation will remain the same for Sites 11 

(SWMU 107), 38 (SWMU 137), 41 (SWMU 192), and 43 (AOC-G). The required 

administrative controls and 60-day public comment period for the CERCLA Proposed 

Plans and RCRA Class III Permit Modification will be fulfilled to achieve a final 

decision of Site Closeout/No Further Action from EPA Region VI. 



Summary of Remedial Investigation and Risk Assessment Results 
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Sein nu> Site Name sWMU No~ ... RCsUlt$::': . 
.... ·.·· . .;'.·'·' 

2&5 POL Spill Sites No. 1 and No. 2 AOC T Unacceptable 

3 POL Tank Sludge Burial Site 114 Unacceptable 

4 Acid Trailer Burial Site 102 Unacceptable 

8 Refuse Collection Truck Washrack 4, 82 Unacceptable 

9 Waste POL Drum Storage/Spill Area 42 Unacceptable 

11 Main Base Electrical Substation 107 Acceptable 

14 
I 

Former Entomology Shop Area 197 Unacceptable 

16 Existing Entomology Shop Area 132, AOC A Acceptable 

19 Golf Course Landfill 105 Acceptable 

20 Wastewater Treatment Plant Grit Burial 113 Acceptable 
Site 

21 West Area Landfill No. 2 116 Acceptable 

22 West Area Landfill No. 1 115 Acceptable 

23 MOBSS Landfill 108 Acceptable 

24 Former Equipment Maintenance Area 134 Acceptable 

26 Possible Missile Fuel SpiJI Site AOC D Acceptable 

28 Fonner North Area Washrack Site 212 Acceptable 

29 Former Army 11.andfill 104 Acceptable 
I 
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(Continued) 

IRP. 
Site ID lJW Site l'{anie 

I 

··:·;·····.• 

30&33 Grease Trap Disposal rits and Cooking 
Grease Disposal· Trenches 

36 

37 

38 

39 

41 

42 

43 

50 

51 

- .. Not 1ppropri1te. 

Unconventional Fuels. Area Spill Site 

Early Missile Testing Site 

Sled Test Maintenance Area 

Missile Fuel SpiU Area 

Coco Blockhouse Borehole Disposal Site 

Radioactive Waste Burial Pit (PA) 

Atlas Electrical Substations 

Waste Disposal Pit 

Primate Research Laboratory 
Disposal Pit; (PA) 

I 

Borehole 

FS/CMS • Feaaibility Study/Corrective Me1ture1 Study 
SC/NFA • Site Cloaoout/No Funher Aetion 
RA/IM = Removal Aetion/(nterim Me1ture 
Fl = Further investi111ion 
PA .. Preliminai:y Asae11ment 
OM • Groundwater monitorin1 for a limited time period 

SWMJJ NQ. 

113 

178 

AOC L 

137 

165, 167, 
177, 179, 181 

192 

111 

AOC G 

.... ,;,.:··T~~~Jia: 
Unacceptable I FS/CMS-t"I 

Acceptable FI 

Unacceptable FS/CMS-trJ 

Acceptable SCINFA 

Unacceptable FS/CMS-PI 

Acceptable SC!NFi 

SC/NFA 

Acceptable SCINFA 

Acceptable SC/NF Pt 
SC/NF'1-· 

-.. 
... 



BRUCE KING 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

January 25, 1993 

~I 
Mr. Boward E. Moffitt 
Deputy Base Civil Engineer 
49 CES/CEV 
550 Tabosa Ave. 
Holloman Air Force Base, NM 88330-8458 

Dear Mr. Moffitt: 

File: /? f) 
R.l. 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

!r i, .::;= 

I have taken this o~portunity to respond to your letter. of 
December 16 to David Morgan in regard to soil and ground.water 
remediation standards acceptable to the Environment Department at 
Holloman Air Force Base. 

A basewide soil cleanup standard of 1000 parts per million of 
total petroleum hydrocarbons (TPH), measured as agreed.for UST 
sites in the letter of November 2, 1992 to you from James P. 
Bearzi, will be acceptable to NMED at all sites involving release 
of petroleum hydrocarbons - provided there are no RCRA hazardous 
constituents present for which risk-based cleanup levels would be 
more stringent. For instance, levels of benzene in soil under 
proposed Subpart S corrective action guidance may not exceed 25 
parts per million. As a practical matter, it is very unlikely 
that any con~tituent associated with petroleum hydrocarbons would 
be present in unacceptable concentrations at a site where no soil 
contained more than 1000 ppm TPB. However, enough confirmatory 
analyses must be performed at each site to ensure that this is 
the case. 

Remediation of existing ground water contamination will not be 
required by NMED at Holloman Air Force Base, unless a situation 
is present where a human or ecological receptor is exposed to 
unacceptable risk from contact with the contaminated water. We 
agree that direct ingestion of the water by humans is not a 
plausible exposure scenario. However, additional ground water 
contamination will not be acceptable. To implement this 
principle, existing contaminant plumes must be adequately 
characterized and monitor wells in those plumes ~ust be sampled 
at least annually for the contaminants present. If contaminants 
at any point.in a plume increase in concentration, or if 
additional contaminants are discovered, further investigation may 
be required to locate and remove the source. · 



Mr. Howard E. Moffitt 
January 25, 1993 
Page 2 

The Environment Department will, however, insist on remediation
of any ground water contamination resulting from current or 
future activities at Holloman Air Force Base. 

Sincerely, 

~~ 
Kathleen M. Sisneros, Director 
Water and Waste Management Division 

c: Benito J. Garcia, Chief, HRMB 
Steven J. Cary, Chief, GWPRB 
Rich Mayer, EPA Region 6 
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JUL 2 2 1993 

-- --UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGIONS 
1445 ROSS AVENUE, SUITE 1200 

DALLAS, TX 75202-2733 

Mr. Howard E. Moffitt 
Deputy Base Engineer 
Environmental Management 
550 Tabosa Avenue 
Holloman Air Force Base, New Mexico 88330-8458 

.2 z-B-1 - 3 

Subject: Notice of Oef iciency for Phase II RFI Workplan for 
Table 1 SWMUs 

Dear Mr. Moffitt: 

_\ The Environmental Protection Agency (EPA), Region 6 has completed 
a technical review of Holloman Air Force Base's (HAFB's) RCRA 
Facility Investigation (RFI) Phase II Workplan for Table 1 SWMUs 
dated 27 April 1993, and we have determined that the workplan is 
deficient. A list of deficiencies is enclosed for your response. 

A revised Phase II Workplan which addresses the enclosed 
deficiencies is due to EPA and the New Mexico Environment 
Department by 1 September 1993. If HAFB's revised Phase II 
Workplan is not approvable, the EPA may make further 
modifications as required. The modified workplan then becomes 
the approved Phase II RFI Workplan. If Holloman expects any 
difficulties in meeting this deadline, written notice and a 
request for additional time should be submitted to Region 6 as 
soon as possible. 

If you have any questions regarding this notice of deficiency 
letter or the enclosed deficiencies, please contact Lowell Seaton 
of my staff at (214) 655-8304. 

Sincerely yours, 

. ~f-1_4 
..P..-.-w1ll1am K. Honker, P.E. 
~Chief, RCRA Permits Branch 

Enclosure 

cc: Benito Garcia, NMED 
Dave Morgan, NMED 

fEh Printed on Recycled PaPE 
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Deficiency Comments on Holloman Air Poree Base 

Phase II RFI workplan for Tabie 1 SWHUs 

AOC-T (IRP sites 2 ' 5) POL Spill Sites 1 ' 2 

The spill of JP-4 fuel pooled in the southeast corner of the 
bermed area. More soil gas surveys should be conducted southeast 
of the bermed area. Three additional soil gas surveys should be 
located south of proposed soil gas locations 36, 38, and soil 
boring SB-02&5-15 respectively. 

One additional soil boring should be drilled to 25 feet BGL 
outside of the bermed area. This would be a total of eight soil 
borings, four inside and four outside of the bermed area. 

SWMU 114 CIRP site l) Tetraethyl ~e~d Disposal Site 

This SWMU has known contamination based on the Phase I RFI. The 
one proposed additional soil boring-located two feet from-the 
Phase I soil boring will not further delineate the lateral and 
vertical extent of contamination. Four soil borings in a 
concentric circle around the disposal pit should be drilled to 
determine the lateral and vertical extent of contamination. 

There is some confusion as to the extent of contamination 
discovered during the Phase I RFI. Is just the shaded area on 
Figure 5-4 contaminated or is the extent of contamination 
greater? Section 5.2.2.2 of the workplan states that lead was 
detected in all surface soil samples during the Phase I RFI. 

If all of the surf ace soil samples collected during the Phase I 
RFI were contaminated with lead, then additional surface soil 
samples oriented north-south are required beyond the 120 foot 
sampling trench sampled during the Phase I RFI. In addition, 
surf ace samples oriented east-west are required to delineate the 
lateral extent of contamination. 

SlfMU 102 (IRP Site ~) Acid Trailer Burial Site 

What is the purpose of installing one upgradient monitoring well 
but no downgradient wells? Please explain the purpose of this 
well when there are no proposed downgradient wells for 
comparison. 

If the four monitoring wells installed during the Phase I RFI are 
to be sampled, then the Groundwater Sampling narrative needs to 
be revised.. Please show the four existing monitoring wells on 
Figure 5-5 and update the chart on page 5-22 to include the 
sampling of the four existing downgradient wells. 
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SWMUs 4 & 82 CrRP site 8) Refuse-'l'ruck Collection Washrack 

The summary chart on page 5-28 is incorrect. The narrative 
states that 14 soil borings will be perf or:med but the chart lists 
only 12. Please correct the chart. 

SWMU 229 (:IRP Site 14) Former Entomology Shop 

No comments. 

SWMUs 118, 132, ' AOC-A C:rRP Site 16) Existing Entomology Shop 

The workplan proposes four soil borings around the old discharge 
pit (SWMU 132). The workplan proposes to collect 2-ft split 
spoon samples (i.e. 0-2 ft, 2-4 ft) per boring and composite the 
samples into one laboratory sample per boring. Compositing of 
samples is discouraged. Two discrete samples per boring should 
be sent to the laboratory for analysis. 

SWMU 113 CIRP site 201 Grit chamber Burial site 

No comments. 1 Holloman AFB should submit a permit modification 
request to EPA to delete this SWMU from the RFI. 

SWMU 134 (IRP site 24) Pormer Maintenance Area 

No comments. 

SWMU 104 CIRP Site 29) Former ArmY Landfill 

The proposed monitoring wells are located too far (60' to nearly 
200') from the boundary of the landfill. The monitoring wells 
should be located within 20 feet of the landfill. 

SWMU 113 CIRP Sites 30 Ii 33) Grease Trap Disposal Pits 

On page 5-55, the workplan states that the Phase I 29 site RFI 
ranked the site as dirty with unacceptable exposure and risk 
scenarios. The site was recommended for further action. 
However, the recommendations in section s.2.10.J recommend no 
further action ex~ept lnng term monitoring. Please explain this 
discrepancy. 

SWMUs 129 Ii 178 <IRP site 36) Pormer unconventional Fuels Storage 
Area 

No comments. 



• 
===~:.:.:._.. ...._._. _ _._.._........ __ --·---- -. 

ee ee 
AOC-L (XRP Site 37) Early Missile Testing Site 

Accordinq to the workplan, petroleum hydrocarbons and PCBs were 
detected at all transformer pads. This contamination must be 
addressed. Please submit a workplan or documentation to EPA 
describing proposed remedial actions for these transformer pads. 

Holloman AFB wishes to submit a permit modification request to 
delete this SWMU from the RFI. EPA must review and approve of 
HAFB's remedial actions at this SWMU prior to considerinq the 
permit modification request. Long term monitorinq is recommended 
for this site. 

swxus 165, 177. 179, an4 181 CIRP Site 39) Missile FUel Spill 
Site 

No comments. 

Section s.s - Monitor Well Xnstallation Plan 

Section S.5.2.2 of the workplan describes how depths and screened 
intervals of monitor wells will be determined. Consideration 
should also be given to the contaminants of concern at the SWMU 
under investigation. If dense nonaqueous phase liquids (DNAPLs) 
such as trichloroethane (TCE) are potential contaminants, then 
monitor well screens will need to be placed·at the bottom of the 
aquifer. As proposed in the workplan, all monitor well screens 
(10 feet in length recommended in section 5.5.3.1) are to 
installed at the soil/water interface. 

Section 7.o - Long Term Monitoring Plan 

According to Webster's II New Riverside University Dictionary, 
"biannual" means: happening twice each year; and "biennial" 
means: happeninq every second year. Is it Holloman AFB's .intent 
to conduct long term sampling twice each year or every two years? 
Please clarify this confusion. 

I 
- I 
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State of New 1i1exico 

ENVIRON!i1ENT DEPARTMENT 
Hazardous & Radioactive 1\,fa.terial:; Bureau 

525 Camino De Los Marquez 
P.O. Box 26110 

14:U1".41 UL· l O·LUU::> 

MARKE. WEIDLER 
SECRETARY 

GARY E. JOHNSON 
GOVERNOR 

Santa Fe, New Mexico 87502 
(505) 827-4358 

Fax (505) 827-4389 EDGAR T. THORNTON, III 
DEPUTY SECRETARY 

Mr. Howard E. Moffitt 
Deputy Base Civil Engineer 
49 CES/CEV 
550 Tabosa Avenue 

May 15, 1995 

Holloman Air Force Base, New Mexico 88330-8458 

Dear Mr. Moffitt: 

This letter serves to update the policy of the New Mexico 
Environment Department (NMED) in regard to soil and groundwater 
concerns at Holloman Air Force Base (HAFB) . These concerns were 
addressed initially in NMED's letter of January 25, 1993. 

NMED has previously agreed in a November 2, 1992 letter from the 
Underground Storage Tank (UST) Bureau to HAFB that a basewide soil 
cleanup standard of 1000 parts per million (ppm) of Total Petroleum 
Hydrocarbons (TPH) is allowable· at UST sites involving release of 
petroleum hydrocarbons. This 1000 ppm TPH standard is also a solid 
waste land disposal standard (New Mexico Solid Waste Management 
Regulations, EIB/SWMR-4, Section 708) . This TPH standard is 
acceptable to NMED provided that there are no RCRA hazardous 
constituents present in soils for which calculated risk-based 
levels would be more stringent. Sufficient confirmatory analyses 
must be performed at each site to ensure that hazardous constituent 
concentrations are not exceeded in soils containing no more than 
1000 parts per million TPH. 

Remediation of existing contamination in unprotected groundwater 
will not be required by NMED at HAFB, unless a situation occurs in 
which a human or ecological receptor is or may be exposed to 
unacceptable risk from contact with the contaminated water. NMED 
agrees that, in cases where the Total Dissolved Solid (TDS) content 
renders the water non~potable, direct ingestion of the water by 
humans is not a plausible exposure scenario. However, additional 
or continued contamination of the groundwater is.... not and will not 
be acceptable to NMED. To implement this policy, existing soil and 
groundwater contaminant plumes must be adequately characterized. 
Monitoring wells defining contaminant plumes must be sampled at 
least annually for the contaminants present to determine if a 

J '" 
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Mr. Howard E. Moffitt 
Page 2 
May 15, 1995 

tLJ.U£.L.J 

release has occurr~d and the source of any release. If 
contaminants at any point in a plume increase in .concentration, or 
if additional contaminants are discovered, further investigation 
may be required to locate and remove the source. Additionally, 
NMED will insist on remediation of any groundwater contamination 
resulting from current or future activities at HAFB. 

Sincerely, 

d7~ 
Ed Kelley, Ph.D., Director 
Water and Waste Management Division 

EK:RK:rk 

cc: Benito Garcia, Chief, HRMB 
Marcy Leavitt, Chief, GWPRB 
Ronald Kern, HRMB 
Dennis McQuillan, GWPRB 
Steve Pullen, HRMB 
David Morgan, GWPRB 
David Neleigh, EPA Region VI, 6H-PN 
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RADIAi 
CORPORATION 

15 June 1995 

Mr. Lowell Seaton 
Environmental Engineer 
New Mexico/Federal Facilities Section 
RCRA Permits Branch 
Haz.ardous Waste Management Division 
U.S. EPA Region VI 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Mr. Seaton: 

~ 22-8-2· 
•7-A-t./4 

{Mailing Address} 
P.O. Box 201088 

Austin, TX 78720.1088 
(Shipping Address} 

8501 North Mopac Blvd. 
Austin, TX 78759 

(5121454-4797 

On behalf of Holloman Air Force Base, NM (HAFB), and the U.S. Anny Corps of Engineers 
(USACE), Omaha District, Radian Corporatjon hereby submits specific responses to those 
comments provided by U.S. EPA Region VI (EPA) on2 June 1995 to Mr. Warren Neff, HAFB, 
concerning the Phase I RF! Report, Table 2 Solid Waste Management Units, Volumes I and ll 
( 1994). A summary response to EPA's comments concerning the Holloman Risk Assessments -
Sewage Lagoons and Lakes, Investigation (1993) is also provided. As stated in the summaiy 

response, additional investigation and risk assessment activities have been performed since submittal 
of the 1993 report. The 1993 risk assessment for the sewage lagoons and lakes is now being updated 
and the revised report will take EPA's comments into account durmg its preparation. 

Please review the provided responses prior to the scheduled meeting on 20 and 21June1995 at 
HAFB, NM between EPA, the Base, the USACE, and Radian. If you have any questions or 
comments, please do not hesitate to contact Mr. Warren Neff (HAFB) at (505) 475-5395 or me at 
(512) 454-4797 (Radian) . 

Sincerely, 

(Zci-YvtA\~~ 
Robin Nelson 
Project Manager 

RN:dm 

• 

cc: Warren Neff/HAFB, NM 
Mark Mercier/USACE 
Tom Holcomb/Radian 
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RESPONSE TO COMMENTS 

Comments by: Project: 
U.S. EPA Region VI Table 2 Phase I RCRA Facility Investigation 
Mr. Lowell Seaton Holloman Air Force Base, New Mexico 

Received: Report: 
2June 1995 Phase I RFI Report, Table 2 Solid Waste Management Units, 

Volumes 1 and 2 

GENERAL COMMENTS 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN/ACTION LEVELS 

Comment 1: The decision tree presented in Figure Cl-1 in Volume II Attachment Cl presents 
a method for selecting chemicals of concern based on residential risk to humans. 
A similar tree for selection of chemicals of concern. based on ecological risk was 
not found. It is not appropriate to use the list screened for human risk when 
assessing the effects on the environment 

Response: The decision tree presented in Figure Cl-1 was applied to selecting 
chemicals of potential concern (COPCs) for human health risk assessments only. 
As stated in the ecological risk assessment, all chemicals detected above 
background and/or laboratory blank concentrations were included in the ecological 
risk assessment No screening of chemicals was conducted for the ecological risk 
assessment. Therefore, a decision tree was not included for selection of chemicals 
of potential ecological c0ncem (COPECs), because all chemicals detected above 
bacwound and/or laboratory blank concentrations were included in the ecological 
risk. The report will be revised to clearly describe the decision process used for the 
ecological risk assessments. 

·- . 
Comment2: Table B-l in Volume II, page B-i presents two different upper tolerance limits 

(UTI..s) for antimony and thallium. This suggests confidence intervals may have 
been calculated without using non-detects, thereby artificially increasing the UfL 
for the background analyte. One-half of the detection limit should be substituted 
for each non-detect in calculation of the UTL. If this method was used, it is 
important to.note that the detection limit of the analytical method used can have a 
significant effect on the final background UTL. The higher the detection limit, the 
greater the chance for an artificially high background UTL. It is therefore 
important to utilize analytical methods which provide the lowest practical detection 
limit. As an example, arsenic could be analyzed to a much lower detection limit 
than that provided by SW6010 (i.e., by atomic absorption). This is important in 
that the arsenic UTL in Table B-1 is above what would be considered a human 
risk-based action level and may be overestimated Also, the calculations of UTLs 

Holloman AFB Table 2 Phase I RFI 1 Response to Comments/U.S. EPA Region VI 



• 
as a reasonable level for remediation seems appropriate, however, the U1Ls should 
not be used to screen out COPCs. 

Response: The two different UILs for antimony and thallium are for two different 
analytical methods--graphite furnace atomic absorption (GF AA) and inductively 
coupled plasma emission spectroscopy (ICAP). All UTLs were calculated by 
analytical method and analyte. Antimony and thallium data generated for this 
project are for GF AA analyses; therefore, these data were compared to 
corresponding GF AA UTLs. 

For the Holloman Base-wide Background Study (Radian, 1993), all of the data were 
"uncensored." That is, the laboratory reported all measurements rather than 
censoring them at th~ detection limit Thus, there were no "non-detected" results 

· for which proxy concentrations needed to be estimated (i.e., all of the background 
statistics were calculated using the reported measured results and proxies were not 
estimated). 

The UTL reported for arsenic is for arsenic by ICAP. It is true that if arsenic had 
been analyzed by GFAA, a lower UTL may have been achieved (GFAA results 
tend to be less variable than ICAP and, thus, provide lower detection limits). For 
comparison pmposes, ·background arsenic results by ICAP were compared to site 
arsenic results that were analyzed by GF AA. The UTLs, however, were not used 
to screen out COPCs. As described in Attachment Cl of Appendix C, a "means" 
comparison was performed between background and site results to determine 
COPCs for metals. Only after COPCs were determined were UILs used for further 
constituent evaluation. 

Comment 3: Many of the action levels which are missing in Table A-1 can be found in EPA Soil 
Screening Guidance (EPA/540/R-94/101). An oral cancer slope factor of 1.8 
mg/kg/day can be used for arsenic. 

Response:The data quality objectives for data evaluation and decision making in 
the EPA approved RFI Work Plan (26 May 1993) are based on the use of the 
proposed Subpart S Action Levels and the statistical comparison of site results to 
naturally occurring background analyte concentrations. Since the draft EPA soil 
screening Guidance was not published until December 1994, (after submittal .of the 
RFI Report to EPA in October 1994). it was not available for consideration as a 
data evaluation criterion. In addition, Holloman AFB, NM, believes that changes 
in agency guidance should not invalidate efforts that were made in good faith based 
on the currently accepted agency guidance, or cause these efforts to be redone. · 

Comment 4: All the action levels listed in Table A-1 are human-health based. These levels may 
or may not be reasonable estimates oflevels in media at or below which corrective 
action is likely to be necessary when ecological risk concerns are factored in. 

Holloman AFB Table 2 Phase I RFI 2 Response to Comments/U.S. EPA Region VI 
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Response:The action levels contained in Table A-1 were not used to evaluate risk 
to ecological receptors. However, Holloman AFB, NM, agrees that ecological risk 
concerns may require adjustments to risk-based levels. For this reason, the 
ecological risk assessments performed at the Base use levels appropriate for the 
receptor species. 

Comment 5: Many of the chemicals of concern are reported at values below the detection limit. 
The detection limit should be less than the action level for all chemicals of concern. 
On page Cl-21, it is stated that uncensored measurements are better than proxy 
concentrations. This may be true, but the goal of the risk ~ent, at this point, 
should be to produce a conservative estimate and, therefore, a proxy concentration 
can be used. 

Response:Whenever possible, the EPA approved RFI Work Plan (26 May 1993) 
and EPA approved Quality Assurance Project Plan (QAPP-26 May 1993) selected 
promulgated analytical methods with detection limits below action levels. 
However, given that some action levels are below detection limits (regardless of 
method) and that matrix interferences (e.g., the high calcium levels in Holloman 
AFB soils interfere with several' analytical methods) do occur, it is unavoidable that 
some increases in sample-specific detection limits will occur. Every effort was 
made during the RFI to ensure the lowest possible detection limits. In addition, 
uncensored data were collected to ensure that the lowest measureinent results 
possible were used to make site evaluations and conclusions. 

Both the use of proxy concentrations and uncensored data m risk assessments are 
acceptable and in accordance with EPA guidance. However, the use of uncensored 
data allows for better definition of measurement variability and is preferable to the 
use of proxy concentrations (Statistical Methods for Environmental Pollution 
Monitoring, Gilbert, 1987). Holloman AFB agrees that conservative estimates are 
appropriate for risk evaluations. Using uncensored data is a conservative ai)proach 
and is more representative of site conditions than the use of proxies. This belief is 
consistent with EPA and Congressional policy on risk assessments and allows the 
risk assessment and the development of remedial alternatives to focus on practical, 
cost-effective, expedited site remediation. 

Comment 6: In attachment CS of Volume II page ·cs-I, it is stated that Region III risk numbers 
will be used to screen out chemicals of potential concern. The action levels listed 
in this section by which chemicals of potential concern were selected are all off by 
a factor of I 0. They appear to have been calculated based on a hazard index of I 
instead of the hazard index referenced which is 0.1. It is not appropriate to use a 
hazard index of 1 to screen out chemicals of potential concern. A new list of 
chemicals of potential concern for human-health risk should be generated using a 
hazard index ofO.l. 
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• 
ECOLOGICAL RISKS 

Comment 7: the overall procedure presented for conducting ecological risk assessments is too 
narrow for some SWMUs. Black-tailed jackrabbits are the only ecological 
pathway evaluated. This would be appropriate if herbivores were the only 
ecological pathway; however, in several instances, you have carnivores (e.g., 
wolves, cougars), birds (e.g., falcons, eagles), and fish (e.g., pupfish). These 
pathways need to be addressed. Chemicals can have toxicities that differ in orders 
of magnitude between species, especially between trophic levels. Examples of this 
can be seen in metal toxicity differences between fish and mammals or chlorinated 
pesticide toxicity differences between birds and other species. It is not, however, 
reasonable to develop a separate risk analysis for every species present. It is 
important to address all species groups for each site where those pathways are 
relevant. It is therefore recommended that, at a minimlllD, the species groups listed 
above (i.e., birds, carnivores, and fish) be added to the evaluation in each risk 
assessment where the path exists. This situation is most appropriate at sites which 
have surface water as part of their exposure pathway. 

Response:The ecological risk assessment was conducted according to the scope 
contained in the EPA approved Work Plan. For this reason, ecological pathways 
for birds and carnivores were not addressed. The black-tailed jackrabbits were 
conservatively assessed to be indicator species for all terrestrial receptors. 
Jackrabbits were assumed to obtain all of their feed from the contaminated site (i.e., 
size of the home range of jackrabbits, which actually covers several hundred acres 
in the desert at Holloman AFB, was not incorporated into the assessment), and they 
were assumed to ingest a considerable amount of surface soil during feeding and 
grooming activities (i.e., 4 grams/day compared to 1 gram/day for pica children). 
Bioconcentration of contaminants through the food chain (to predators) was not 
included in the ecological risk assessment because the size of the feeding range of 
predators in the desert at Holloman AFB, NM, is enormous (thousands of acres to 
more than one hundred square miles), and is extremely unlikely that any predator 
would obtain more than a small portion of its feed from a given contaminated area. 
The conservative assumptions used to estimate contaminant consumption by black
tailed jaclrnlbbits make them a suitable indicator species for all terrestrial animals. 
If no adverse effects are indicated for the conservatively modeled jackrabbit, 
adverse effects to any other species are extremely unlikely. 

No surface water is available at any of the sites assessed. Groundwater modeling 
conducted during the 1992 risk assessment indicated that groundwater 
contaminants from the main _base area would not reach surface water in detectable 
quantities. At the one site (SWMUs 165/1771179/181) where surface water had the 
potential to be impacted, the ecological assessment did include the White Sands 
pupfish as an indicator species for aquatic receptors. (Note: No surface water 
actually occurs at this site. See response to Comment No. 8 for the location of the 
nearest surface water to this SWMU group.) 
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· Comment 8: It is not appropriate to ignore surface water ingestiol) as an exposure pathway to 

organisms. If only a small portion of an organism's diet is composed of water 
ingestion, then cite this and adjust the exposure appropriately. A small amount of 
poison can kill as quickly as a large amount depending on the chemicals present 
and the duration of the exposure. · 

Response: If present, surface water would have been included in the sampling 
program. However, no surface water is present at any of the Solid Waste 
Management Units (SWMUs) evaluated in the Table 2_RFI and, therefore, it is not 
considered a significant exposure pathway. 1bis includes the portion of Lost River 
Basin (AOC-U) near SWMUs 165/177/179/181, where the nearest surface water 
present is approximately one mile upstream of AOC-U and approximately two 
miles downstream of AOC-U. 

Comment 9: When evaluating the risk to the pupfish, surface water samples were collected. 
There is no information on when they were collected and whether the river was in 
a dry or wet stage. To be conservative surface water samples should be collected 
when water levels are lowest to give a worst case scenario. Also, fish accumulate 
toxicants through ways other than direct passage of water over the gills (i.e., 
through ingestion, uptake from sediment). These pathways to not appear to be 
addressed. 

Response: As discussed in .the response to comment No. 8, no surface water is 
actually present in the portion of Lost River Basin comprised by AOC-U. Surface 
water samples were collected from the nearest standing water upstream and 
downstream of AOC-U. The samples were collected during a period of"low water 
levels" (i.e., no recent significant precipitation) and as such, represent ''worst case" 
conditions. In addition, sediment samples were collected from AOC-U. The 
results of these analyses indicate that risk to downgradient receptors (including 
pupfish) via sediment transport is not significant 

Comment 10: It states in the 1992 Radian risk document that acute water quality criteria will be 
used in dl:velopment of ecological quotients when chronic water quality criteria 
were not available. When developing ecological quotients it is not appropriate to 
use acute data unless, it is corrected using an acute to chronic ratio or other similar 
process. 

Response: Concur. The water quality criteria available at the time of the risk 
assessment were used in developing the ecological quotients. Is methodology or 
guidance available for correcting acute values to chronic values or is a blanket 
safety factor approach suggested? Can EPA provide guidance in this area? 
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• 
OTHER AREAS OF CONCERN 

Comment 11: It sounds like Lake Lucero could be a sink for much of the contamination located 
on the base. Has anyone evaluated this? 

Response: Lake Lucero, the lowest point in the Tularora Basin, is located 
approximately 20 miles southwest of Holloman AFB, NM. There is no direct 
surface water pathway from Holloman AFB to Lake Lucero. In addition, the 
average groundwater flow rate within the basin ranges from 2-ft to 50-ft/year. At 
this velocity, it would require approximately 2,000 to 50,000 years for groundwater 
containing contaminants from Holloman AFB, NM, to reach Lake.Lucero. This 
scenario also assumes that no attenuatio~ of the contaminants would occur during 
groundwater transport. 

Comment 12: It is not clear what fish, amphibians, benthic invertebrates or other organisms live 
in the arroyos. These could all be potential pathways for accumulation up the food 
chain. By definition, arroyos should not support any fish life given that they dry 
up every year; however, since the endangered pupfish was listed to exist in one of 
these bodies of water, it can be assumed that it is not an arroyo. It is also unclear 
if groundwater leaches into the surface water and if so which of the arroyos receive 
a water supply from the groundwater. 

Response: The arroyos do not support fish or other aquatic organisms, as they do 
dry up every year and generally crintain very little water otherwise. The pupfish 
exists in some downgradient (below AOC-U) portions of the Lost River Basin that 
intermittently contain surface water. Pupfish were considered to be the top of the 
food chain in the Lost River Basin (other fish are not able to survive in the Lost 
River Basin) and were, therefore, selected as the indicator species. In these areas, 
where 1-ft to 2-ft of water accumulates, benthic invertebrates may also be present. 
Groundwater is not believed to leach into the surface water. Groundwater studies 
at other portions of the Base (Dillard Draw) show that the groundwater do~s not 
leach to surface water (Table 1 Phase II RF/ Report, Radian, 1995). Furthermore, 
because of the extremely slow movement of groundwater in the area, potentially 
contamirtated groundwater is. not expected to impact any of the arroyos. 

Comment 13: On page Cl-34 of Volume Il it states an alpha level of 0.20 is used for comparison 
of background to site sample data. There is nothing in the guidance document that 
they cited. (USEPA's RCRA Groundwater Monitoring Guidance) which indicates 
an alpha of 0.20 is appropriate. It appears an alpha of 0.05 should be used for this 
comparison. 

Response: Concur. The U.S. EPA RCRA Groundwater Monitoring Guidance 
document (U.S. EPA, 1992a) does not specify which alpha level should be used. 
The U.S. EPA Guidance For Data Useability in Risk Assessment (U.S. EPA, 
1992b) does recommend using a confidence level of 80% (i.e., an alpha level of 
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0.20). [See Attachment A-pages 76 (exhibit 48), page 109, and 111 (ex1noit 
68) from the guidance document]. U.S. EPA, 1992b was inadvertently left out 
of the References in Section 5 .0 of the statistics section and will be included in 
the final report. 

"Pie statistical comparisons can be performed at the 0.05 alpha level instead of 
the 0.20 alpha level if EPA prefers this. Doing this, however, would result in 
classifying a number of chemicals that were listed as COPCs as no longer being 
CO PCs. This is because an alpha level of 0.05 allows only a 5 % probability of 
concluding a site mean is greater than the background mean, when in fact it is 
not. An alpha level of 0.20 allows a higher error rate (i.e., a 203 probability 
of concluding a site mean is greater than the background mean when in fact it is 
not), and, thus, is more conservative and more metals are listed as CO PCs (i.e., 
greater than background). 

Comment 14: All risk-based trigger criteria in Table 3-1 are a factor of ten high for use in 
. screening of chemicals of potential concern. 

Response:The risk-based trigger criteria in Table 3-1 are primarily composed of 
the proposed Subpart S Action Levels. These levels were used only to aid in 
detennining if a release from a SWMU had occurred and, if so, whether the release 
was likely to require further evaluation (i.e., not for COPC determination). All 
screening for chemicals of potential concern was performed using the EPA Region 
m risk-based concentrations (RBCs) for each chemical. It should also be noted 
that for many of the Action Levels shown in T~ble 3-1, the concentrations are 
presented in µg/kg, not the more commonly used mg/kg presentation. This was 
done for easier comparison to SWMU analytical data and may have led to 
confusion concerning the trigger concentrati<?ns provided for certain compounds. 

Comment 15: In other EPA regions TRPH trigger criteria are usually between 50 and 100 mg/kg 
in soil, much lower than the proposed New Mexico standard of I 000 mg/kg. The 
lower remediation levels are based ori risk which is primarily determined by 
benz.ene concentrations. For SWMUs in which benzene is found above risk-based 
trigger ctiteria (e.g., SWMU 123), it is recommended that TRPH should be 
remediated down to 100 mg/kg levels. 

Response: The TRPH cleanup criteria· for hydrocarbon contaminated soils at 
Holloman AFB, NM, is 1000 mg/kg. This cleanup level is approved and 
documented in correspondence from Ed Kelley, Director, Water and Waste 
Management Division, NMED t~ Mr. Howard E. Moffitt, Deputy Base Civil 
Engineer, Holloman AFB, NM on 15 May 1995. 
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• 
COMMENTS FOR INDIVIDUAL SWMUS 

Comment 16: SWMUs 119 and 2 should not pose risk to human health or the environment based 
on sample results. The only concern could be whether the sampling scheme would 
have detected a leak from the pipe between the waste oil tank and the oiVwater 
separator. 

Response: Following the guidelines outlined in the EPA approved Work Plan, 
borings were drilled on either side of SWMUs 2 and 119. As shown in 
Figure 4.1-1 of the RFI report, samples were collected from boring 119-01 located 
between the oiVwater separator (SWMU 2) and waste oil tank (SWMU 119) and; 
therefore, should provide sufficient information on a release from the pipe between 
the units. To more clearly indicate the sampling locations with respect to a 
potential leak from the pipe, the site figure will be enlarged and the approximate 
location of the pipe will be added. 

Comment 17: SWMU 15 should not pose a risk to human health or the environment based on the 
sample re~ts. However, it is not clear why no soil samples were collected 
between 4 and 6 feet bgl which would seem to be the most likely to be 
contaminated given the depth of the oil/water separator. 

Response: Samples were collected every 2 ft from the surface to a depth of 8 ft. 
However, as specified in the EPA approved Work Plan, only two samples (the 2 
to 4 ft and 6 to 8 ft intervals) were submitted for laboratory analysis. Headspace 
readings were 0.0 ppm from all four intervals sampled and there was no evidence 
in the field of a release from the SWMU. 

Comment 18: At SWMU 17 lead concentrations are above the risk-based trigger criteria; 
however, given the results of the other inorganic analyses, the additive hazard 
index for the site should be less than l, indicating no further action is necessary. 
It is not clear at this site why soil samples were not collected nearer to the oiVwater 
separator. 

Raponsd: Concur. The upper surface of the oil/water separator is located below 
ground level and is, therefore, not visible fro~ the surface. As-built drawings of 
the separator were used during placement of the borings at the site. To maintain 
a safe distance from the unit and to avoid drilling into nearby underground Utilities 
which service the AC Unit at the site, borings were located a few feet on either side 
of the oil/water separator. The text will be edited to reflect this. 

Comment 19: SWMUs 21 and 22 should not pose a risk to human health or the environment 
based on sample results. SWMU 123 exceeds risk-based trigger criteria for 
benzene and 1,1-dichloroethene. Given the toxicity ofbenzene, it is recommended 
that TRPH be remediated down to 100 mg/kg at this SWMU. Also note that the 
carcinogenic risks estimated for the future risk for the near site worker scenario 
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exceeds the lE-06 acceptable risk level for A and B carcinogens described in 
Subpart S guidance. 

Response: The cleanup standard for TRPH at Holloman AFB is 1000 mg/kg. In 
accordance with the NMED approved removal procedures for TRPH-contaminated 
soil, verification sampling for benzene and 1, 1-dichloroethene will be conducted 
as part of the planned removal action at this site to ensure that these constituents 
are remediated to acceptable levels. Section 264.525(d)(iiXA) of the proposed 
RCRA Subpart S Rule specifies that cleanup standards for known or suspected 
carcinogens will be established at concentration levels which represent an excess 
upperbound lifetime risk to an individual of between 1xlo-4to1x10"6. Since the 
excess cancer risk at SWMU 123 is within this range, these constituents are 
considered to be within the risk range considered acceptable. 

Comment 20: SWMUs 125 and 32 should not pose a risk to human health or the environment 
based on sample results. Analytical results for the sludge sample collected· in 
SWMU 125 were not provided in the report and, therefore, could not be evaluated. 

Response: In the original Drflfl Final Report, Table 4.5-4 showing the results of 
sludge sampling at SWMU 125 was inadvertently excluded from the report. Pages 
4-37 and .4-38 were previously submitted separately as an update to correct this 
oversight. The updated Table 4.5-4 (see Attachment B) will be included in the 
F~Report. 

Comment 21: SWMU 126'should not pose a risk to human health or the environment based on 
sample results. Extent of TRPH contamination should be determined and 
remediated for SWMU 36. 

Response: Concur. As recommended in Section 4.6.5 (page 4-48, last paragraph), 
the extent of TRPH-contaminated soil (> 1000 mg/kg) will be determined and 
remediated. 

Comment 22: SWMUs 39, 127, and 135 will 'require further investigation to quantify risks. 
Benzene levels are above risk-based trigger criteria in several of the samples, and, 
therefore, remediation of 1RPH to 100 mg/kg should be considered. It is stated 
that groundwater is not expected to reach Lake Holloman or the Sewage Lagoons. 
Has·a fate and transport model been used to substantiate this conclusion? 

Response: Further investigation waS planned and conducted in 1994 as part of the 
Table l Phase II RFI. The results will be documented in the Table 1 Phase II RF! 
Report (Radian, 1995). To comply with the NMED cleanup standard, the extent 
of 1RPH-contaminated soil (> 1000 mg/kg) will be determined and remediated. 
In addition, groundwater is not expected to reach Lake Holloman or the Sewage 
Lagoons because it flows toward Dillard Draw. 
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Comment 23: SWMUs 40 and 128 should not pose a risk to human health or the environment 
based on sample results. Extent oflRPH contamination should be determined and 
remediated for SWMU 138. 

Response: Concur. As recommended in Section 4.85 (page 4-64, last paragraph), 
the extent of 1RPH-contaminated soil (> 1000 mg/kg) will be determined and 
remediated. 

Comment 24: At SWMUs 54 and 55 the risks associated with the future near site worker scenario 
are greater than the lE-06 levels for Class A and B carcinogens described in 
Subpart S Guidance. Also, it should be confirmed that TRPH contamination has 
been cleaned up at SWMU 54. 

Response: Section 264.525( d)(iiXA) of the proposed RCRA Subpart S Rule 
specifies that cleanup standards for known or suspected carcinogens _will be 
established at concentration levels which represent an excess upperbound lifetime 
risk to an individual of between I x 10"" to l x 10'6. Since excess cancer risks at 
SWMUs 54 and 55 are within this range, they are considered to be within the risk 
range considered acceptable. Carcinogenic risk for the future on-site worker at 
these SWMUs is driven by the inhalation of arsenic. The reasonable maximum 
exposure risk isl -E-05, of which arsenic contributes 80 percent. That this is an 
excess cancer risk is highly uncertain. While the means comparison used to 
determin~ whether arsenic concentrations detected at the site are signifi~tly 
greater than background concentrations indicated that arsenic was abOve the 
background, all sample values are below the Base-wide U1L for arsenic. 
Therefore, the potential risk presented by inhalation of arsenic may be due to 
background concentrations of this carcinogen. 

As demonstrated through sampling during the RFI, the release at SWMU 54 was 
confined to the surface. Surficial soil from the site was removed until no visible 
contamination was present and the excavated area was backfilled with natural soil. 
Following this activity, a building was constructed at the site and now covers the 
area of the excavation . 

• 
Comment 25: SWMU 56 should not pose a risk to human health or the environment based on 

sample results. 

Response: Concur. 

Comment 26: SWMU 63 should not pose a risk to human health or the environment based on 
sample results. Conclusions for this site state that TRPH levels were not exceeded; 
however, they were not measured. ·It should be confirmed that there is no reason 
to measure TRPHs at this site. 
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Comment27: 

Response: Concur. The waste accumulation area was in operation from 1984 to 
1987. During this time, records of the types and quantities of waste stored at the 
site were collected and maintained. The results of a records search did not indicate 
that petroleum. hydrocarbons were used or stored at this site. However, solvents 
(primarily paint thinners), were shown to have been managed at the site. Samples 
were collected and analym:l for volatile organic compounds by Methods SW8015 

· and SW8240 to indicate whether a potential relea5e of solvents occurred at the site. 

Arsenic concentrations at the surface in SWMU 71 exceed risk-based trigger 
criteria. Due to low risk associated with other inorganics at the site, overall risk to . 
hum.ans should be in the acceptable range. Risk-based trigger criteria for metals 
and aquatic receptor in Lost River due to surface runoff should be evaluated at this 
SWMU. 

Response: Surface soil samples were collected from within the Lost River Basin 
(AOC-U) during the RCRA Facility Investigation (RFI). From the results of the 
qualitative risk assessment (Section 4.21.4) it is concluded that there is no 
significant risk to ecological receptorS at the site. No CO PCs were identified for 
AOC-U. As noted in the resP<>nse to comment 34, no water was present in the 
basin at the time of the Table 2 RFI sampling; therefore, no habitat exists for the 
pupfish in this portion of Lost River Basin. 

Comment28: SWMUs 78 and 91 should not pose a risk to human health or the environment 
based on sample results. 

Response: Concur. 

Comment 29: At SWMU 124 .there does not appear to be a risk to human health or the 
environment; however, the sample was only to a depth of 4 inches. Given that high 
levels of volatile organics were found in the sludge sample, it may be more 
appro~riate to analyze a subsurface sample to assess the release history. 

Response: SWMU 124 is an above ground tank. The only reported release from 
the swMu is a small leak from the tank during installation of a spigot. As 
outlined in the approved Work Plan, a surface sample was collected from the area 
immediately beneath the spigo~ of the tank where the release was reported to have 
occurred. No visible staining was noted in the soil; therefore, there is no evidence 
for a potential subsurface release. 

Comment 30: Extent of TRPH contamination should be qetermined and remediated at SWMU 
136. 

Response: Concur. As recommended in Section 4.16.5 (page 4-110, last 
paragraph), the extent of TRPH-contaminated soil (> 1000 _mg/kg) will be 
determined and remediated. · 
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Comment 31: In SWMU 155 ecological risk was not adequately addressed. Exposure pathways 
should be determined along with risk-based trigger values for possible ecological 
receptors. Some of the organosphorus and organochlorine pesticides listed are 
toxic to aquatic life and birds at levels below the detection limits or the analytical 
methods used. 

Response: As presented in Section 4.17.3 (page + 117, last paragraph}; because 
material of concern at this SWMU is located solely in the subsurface, direct contact 
with constituents is not expected to be significant. Therefore, there are no 
ecological receptors at the site. In addition, as noteq by the "P" (Quantitation Not 
Confirmed) and "K" (Presence not confirmed) data flags in Table 4.17-1, the 
majority of the organophosphorus and organochlorine pesticide constituents were 
not confirmed in the samples. These "K"-flagged data will be removed from the -
data summary tables. 

Comment 32: In SWMU 156 ecological risk was not adequately addressed. Ecological risk-based 
trigger numbers should be developed and compared with cont.amimrtion levels. > 

Additive risks should also be addressed. 

Response: As presented in Section 4.18.3 (page+ 133, fourth paragraph), because 
all material of concern is located solely .in the subsurface, direct contact with 
constituents is not expected to be significant Therefore, there are no ecological 
receptors at the site. In addition, as noted by the ''P,, and "K" flags in Table 4.17-1, 
the presence \'K."-flag) or reported concentration ("P"-flag) of the majority of the 
organophosphorus and organochlorine pesticide constituents were not confirmed 
in the samples. These "K"-flagged data will be removed from the data summary 
tables. 

Comment 33: SWMU 164 is defined as a pond. It is not clear why only jackrabbits were 
evaluated if water exists in this pond, or why ingestion of water by jackrabbits was 
not considered. The importance of this pond to ecological receptors other than the 
jackrabbit should be evaluated along with how often and how long the pond holds 
water. 

Response:The name "Pond 1080" is a local designator for the area also known as· 
SWMU 164 and is not reflective. of conditions usually associated with a pond. 
SWMU 164 is an area where water "ponds" for only very brief periods of time 
(hours) following heavy precipitation and is, tJ;ierefore, not used as a. source of 
drinking water for local ecological receptors. The SWMU is also located in a high 
traffic area adjacent to the Building I 080 flight line and very near the east-weSt 
runway, further reducing use by ecological receptors. In addition, the site contains 
only sparse vegetation and is, therefore, unsuitable for wildlife habitat. The use of 
the term "pond" will be clarified in the text. 
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Comment 34: At AOC-U it seems water must exist year round or the white sands pupfish could 
not survive. If this is the case, both the water and sediment samples should have 
been analyzed. If, it is not the case, a soil sample should have been collected at the 
lowest point in the basin (i.e., the last place to hold water in the season); was it? 
Also, risk-based trigger levels for ecological receptors have not been established; 
therefore, it is not p0ssible to assess ecological risk. What is the possibility of 
groundwater leaching into the surface water at this site? 

Respome: As shown in the EPA approved Work Plan, Figure 4.21-1(page4-
146), six soil samples were collected frOm within the Lost River Basin (AOC-U). 
The samples were collected in areas associated with the potential entrance of 
constituents into AOC-U and adequately represent the worst-case concentrations 
expected to be found in AOC-U. At the tinie of the sampling, no water was present 
in the basin and as stated previously (see response to Comment No. _8), the nearest 
surface water to AOC-U is located approximately one mile upstream and two miles 
downstream of AOC-U. The groundwater table does not intersect the surface of 
the basin in the area comprised by AOC-U. 

Comment 35: Results from the Phase II investigation at SWMUs 118, 132, and AOC-A 
recommend that only TRPH be remediated. Both PCB's and heptachlor epoxide 
were detected at concentrations exceeding risk-based trigger levels. Assumptions 
of risk-based calculations for this area should be defined so the risk due to these 
two chemicals can be evaluated. Also, i~ appears QA/QC at this site is 
questionable. Over 20 chemicals were found and not confirmed, and several blanks 
were highly contaminated. Ecological risks for future land use were not adequately 
addressed. Many of the contaminates present are extremely toxic to bird life. 

Response: As stated in the last paragraph of Section 5.1 (page 5-5), additional 
sampling for PCB and organochloine pesticide constituents was recommended for 
the site. Section 5.1.5 will be edited to reflect this recommendation. In accordance 
with this recommendation, further investigation was planned and conducted at this 
site in 1994 as part of the Table 1 Phase II RFI. The results will be reported in the 
Final Table 2 Phase I RFI Report. In addition, the entire site is covered with 
gravel and offers no forage or cover for wildlife, including birds. 

Several analytical methods used for this project were performed by "second
column confirmation." Using this method-specified technique samples are analyzed 
on two columns containing different packing materials. Because of the different 
packing materials, each target analyte is detected at different retention times and 
compounds which co-elute with the target compound on one column will not co:
elute with that same target compo~d on the second column. 

When an analyte is detected on both columns, presence of the analyte is considered 
confirmed. If the analyte is detected on one column but not on the other, the most 
likely explanation is that the detection is a false-positive, especially when the 
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concentration is greater than the detection limit. Holloman AFB has chosen to 
follow a conservative approach and is reporting the concentrations of target 
analytes detected on one colwnn below the detection limit but not detected in the 
second column analysis. The use of unconfirmed results is a conservative 
approach. These data are provided, even though the results may be false positives, 
to give a ''worst-case" scenario of what contamination may be present at each site. 
These results are indicated with a "K." flag. Results greater than the detection limit 
with "K." flags will be deleted from the Final RFI Report because the presence of 
these analytes was not confinned by the method-specified criteria. 

Results are also defined as unconfirmed if the two concentrations differ by a factor 
of three or greater. In these instances, the most likely explanation is that the higher 
detection is a result of co-elution. Here, the lower of the two concentrations is 
reported, because it is more likely to be representative of actual conditions at the 
site for the target analyte. The data are indicated with a "P" flag. 

Unco~ed detections of analytes, indicated in Tables 5.1-1 through 5.1-5 with 
a ''K." or "P" next to the results, are not indicative of laboratory or other errors. By 
using these second-column confirmation techniques, analytes which co-elute on 
one type of column are resolved on the second. 

Of the nine analytes present in laboratory blank analyses, only one was detected 
above the detection limit. _Acetone, a common laboratory contaminant, was 
detected at 4.29 ug/kg, with a detection limit of 1.27 uglkg. All other analytes were 
detected below the detection limit, where the quantitative results are not reliable. 
Sample results that are associated with contaminated blanks are indicated with a 
"B" flag. The reported concentrations flagged with a "B" were within lOx the 
concentration detected in the blank; therefore, low-level laboratory contamination 
may have biased the reported results slightly high. 

Results that exceed I Ox the blank concentration may be considered unaffected by 
the low-level laboratory contamination and are not qualified with "B" flags. In 
keeping with this protocol, the following results should have the "B" flag qualifier 
removed:• 

• Samples at SWMU 118, analyzed by Method SW8140 for diazinon; and 

• Samples AOC-A-BOl-01-01 and AOC-A-BOl-02-01, analyzed by Method 
E418.l for TRPH. 

In addition, although it appears that several laboratory blanks were contaminated, 
only one or two blanks were associated with the reported sample results for each 
analytical method. Because the samples were prepared and analyzed with one ~,,, 

contaminated blank, a number of the quantified results are affected. 

Holloman AFB Table 2 Phase I RFI 
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Comment 36: The Phase II investigation at SWMUs 129 and 178 do not address risk to horses. 
Given that this location is now a horse stable and horses would have the greatest 
exposure time to contaminants, this pathway should be assessed. Also because 
drains tend to clog and water, suitable for ingestion, may accumulate around them 
drain replacement with non-lead drains should be considered. 

Response: As shown in Figure 5.2-1, a north-south fence separates the stables 
from the first acid storage area where the drain sample with elevated lead was 
collected. Horses do not &-raze in this area; therefore, there is no pathway by which 
the horses could be exposed to the lead at the first acid storage area. In addition, 
an ecological quotient of 0.3 for black-tailed jackrabbits at the site indicates a low 
probability of any adverse effects from the COPCs at the site. It should also be 
noted that grazing by hoises does not occm at any location on this site. All horses 
are kept penned and food and water is provid~ Via outside sources. In addition, 
the average tour duration for active duty personnel ensures that most horses are 
only present on-site for three to four years maximum. 

Comment37: lnthePhasellinvestigationatSWMUs 165, 177, 179,and 181 elevated levels of 
TCE were found in the groundwater. The groundwater appears to be only 2 to 3 
feet bgl in this area and flows toward the Lost River Basin. It should be described 
why TCE contamination will not reach or leach into the Lost River Basin. It is also 
unclear whether the ecological assessment was adequately addressed. Questions 
or concerns include: 1) What time of year were surface water samples collected 
(i.e., under wet or dry conditions); 2) Sediment samples should have been collected 
to assess metal contamination; 3) Bird and carnivore pathways were not addressed; 
and 4) TCE and its degradation products do not appear to have been considered as 
pathways to Lost River Basin ecological receptors. 

Response: As shown in Figure 5.3-3, TCE concentrations decrease significantly 
(by at least one order of magnitude) within a distance of200 ft downgradient of the 
site. Although surface water was not present in Lost River Basin during the RFI 
(and therefore Surface water samples could not be collected) surface and subsurface 
soil samples (Figure 4.21-1) were collected near the runoff areas from Building 
1176 and !malyzed for TCE. TCE was not detected in any of the samples collected. 

Samples were collected in November and December 1993. Precipitation during 
these two months is average to low. 

Sediment samples were collected directly downgradient of SWMUs 179 and 181, 
in the runoff area from Building 1176. This area would be expected to be most 
highly affected if a release from the SWMUs into the Lost River Basin were to 
occur. No elevated constituent concentrations were detected in these samples 
during the RFI. 

Holloman AFB Table 2 Phase I RFI 
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The ecological risk assessment was conducted according to the scope contained in 
the EPA approved Work Plan. For this reason, exposure pathways for birds and 
carnivores were not addressed. EPA was involved in the development of the use 
of indicator species for the ecological risk assessment. Based on the results of the 
selection process, the black-tailed jackrabbit was determined to be the· most 
appropriate indicator species (see response to Comment No. 7) . 

• 
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RESPONSE TO COMMENTS 

Comments by: Project: 
U.S. EPA Region VI Sewage Lagoons and Lakes Investigation 
Mr. Lowell Seaton Holloman Air Force Base, New Mexico 

Received: Report: 
2June 1995 Holloman Risk Assessments. Sewage Lagoons and 

Lakes, Investigation, 1993 

Response/Action: As the EPA Region VI noted in the following comments, the risk assessment for 
the Sewage Lagoons and Lakes Investigation was not complete in December" 1993. Many 
uncertainties were identified during the course of the investigation that precluded understanding the 
potential risks associated with the sewage lagoons and lakes in the 1993 risk assessment Additional 
samplliig was performed in 1994 to address these uncertainties. Currently an addendum to the 1993 
risk assessment is being developed that will present and evaluate any potential risks associated with 
the sewage lagoons and lakes. This addendum, which will address both human health and ecological 
risks, i~ scheduled to be submitted in July 1995. It is not Holloman AFB's intention to revise the 
1993 risk assessment, but rather to use that information in conjunction with information gathered 
during the 1994 investigation to identify and quantify any potential risks. 

The addendum will present: 1) a summary of the potential risks identified in 1993; 2) a discussion 
of how the uncertainties identified during the 1993 investigation were resolved; 3) a discussion of 
how the 1993 information was used in conjunction with the 1994 data; and 4) an updated summary 
and evaluation of the potential risks now associated with the sewage lagoons and lakes. Conclusions 
about each of the potential risks will be discussed with regard to the anticipated closure of the 
sewage lagoons. For this reason, specific responses to the comments below are not provided. 

GENERAL COMMENTS 

EXECUTIVE SUMMARY 

Comment 1: The USEPA proposed Subpart S corrective action rule (55 Federal Register 30826, 
27 July 1990) does allow for a cancer risk between I o-4 and I o-6. lbis is to take 
into consideration a) cumulative effects and b) present and future land use of the 
site. However, it does not provide for a blanket dismissal of a review of the 
chemicals of concern that produce these values. 

a) The Ditch has a cancer risk of 7xl0.6 due almost entirely from Heptachlor 
epoxide. 

b) Lakes Holloman and Stinky both have cancer risks or lxlO·s. The chemicals 
of concern are arsenic, Heptachlor and two PCBs (HxCB and PnCB). Each 

Holloman AFB Sewage Lagoons and Lakes 
Holloman Risk Assessment 
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GARY E. JOHNSON 
GOVRRNa.R 

Apn16, 1998 

Howard E Moffitt 
Deputy Base Civil Engineer 
49 CES/CEV 
550 Tabosa Ave 

State of New Mexico . 
ENVIRONMENT DEPARTMENT 

Hazardous & Radioactive Materials Bureau 
2044 Galisteo 

P.O. Box 26110 
Santa. Fe, New Mexico 87502 

(505) 827-1557 
Fax (505) 827-1544 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Holloman Air Force Base, N.M 88330-8458 

17-t-'1'Z QS 
·A~ \\.o-\ 

MARKE WRIDLEJ 
&EC.Rn'ABY 

EDGAR T. THORNTO/I. 
DEl'U'l'Y SECltB2'AJ!l 

RE: APPROVAL OF TABLE 2 RA REPORT ON 21 SWMUs AND AREAS OF CONCERN 
EPA l.D. Number NM6572124422 

Dear Mr. Moffitt: 

The RCRA Permits Management program (RPMP) of the New Mexico Environment Department (NMED) 
has completed review of the Holloman Air Force Base (HAFB) Addendum to the Table 2 RCRA Facility 
Investigation (RFI) Report for 17 sohd waste management units (SWMUs) and 4 areas of concern (AOCs) 
The HRMB's review incorporated the RFI Report dated December 1997. 

Pursuant to its authority under the New Mexico Hazardous Waste Act, N.M.S.A 74-4-1 et~-. and 
regulations promulgated pursuant thereto, and pursuant to Holloman Air Force Base's (HAFB's) Resource 
Conservation and Recovery Act Hazardous Waste Management Permit (HSWA Module of Permit), RPMP 
approves the RFI Report for the subject Table 2 SWMUs HRMB also authonzes HAFB to proceed with 
the next Phase of remediation act1Vlt1es of the petroleum-contaminated soll at those SWMUs where No 
Further Action (NFA) does not appear appropriate. In addition, HAFB must submit a petition for NFA and 
Class 3 Permit Modification for those SWMUs listed in the enclosed Attachment where NFA seems 
relevant 

If you have any questions regarding this '!latter, you may contact Jerry Bober or Cornelius Amindyas of 
my staff at (505) 827-1561. 

Sincerely, 

f) ) _/ :JI' 1 " . 7 ,1 
l~~~r 

Robert S. (Stu) Dinwiddie, Ph.D., Manager 
RCRA Permits Management Program 
Hazardous and Radioactive Materials Bureau 

cc Benito Garcia, Chief HRMB 
David Nele1gh, EPA Region VI (6PD-N} 
Allen Chang, EPA Region VI 
Comehus Amindyas, HRMB 

FILE: HSWA, HAFB, 98, T2 
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ATTACHMENT 
EVALUATION OF THE RFI REPORT ON POL-CONTAMINATED SITES 

April 6, 1998 

Introduction: 

The RCRA Permits Management Program (RPMP) of the New Mexico 
Environment Department has reviewed Holloman Air Force Base (HAFB) 
December 1997 Addendum to.the RCRA Facility Investigation (RFI) Report 
on the Petroleum, Oil and Lubricant (POL) - contaminated soils for the 
following twenty-one (2i) Table 2 Solid Waste Management Units (SWMUs.) 
and Areas of Concern (AOCs) : 

1) SWMU 3 

2) SWMU 5 

3) SWMU 6 

4) SWMU 8 

5) SWMU 14 

6) SWMU 17 

7) SWMU 21 

~) SWMU 23 

9) SWMU 26 

10) SWMU 28 

11) SWMU 30 

12) SWMU 33 

13) SWMU 107 

14) SWMU 123 

15) SWMU 118 

16) SWMU l.32 

17) SWMU 141 

18) AOC-A 

19) AOC-G 

20) AOC-P 

21) AOC-U 

Building 130 Oil/Water Separator 

Building 137 Oil/Water Separator 

Building 193 Oil/Water Separator 

Building 231 Oil/Water Separator 

Building 30-6 Oil/Water Separator 

Building 316 Oil/Water Separator and Waste 
Tank (WOT) 

Building 316 Oil/Water Separator and WOT 

Building BOO Oil/Water Separator 

Building 809 Oil/Water Separator 

Building 822 Oil/Water Separator 
' 

Building 830 Oil/Water Separator 

Building 869 Oil/Water Separator 

Main Base Electrical Substation 

Building 704 Waste Oil Tanlc 

Building 21 Pesticide Holding Tank 

Former Building 21 Drainage Pit 

Pad 9 Drainage Pit 

Former Building 21 Entomology Shop 

Atlas Electrical Substations 

Building 301 Fuel Tank Leaks 

Lost River Basin 

J 

Evaluation of HAFB Addendum to Pha•• XX RY.I Report 
Page 1 of 3 

'-

Oil 



... . 

Based upon the information that HAFB provided to the New Mexico 
Environment Department RCRA Permits Management Program, the proposals 
in the Phase II Addendum for the POL-contaminated soils at the above 
SWMUs and AOCs have been grouped as follows: 

POL-Contaminated Sites Where No Further Action (NFA) Appears 
Appropriate: 

1.) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15} 

SWMU 3 

SWMU 5 

SWMU 6 

SWMU B 

SWMU 14 

SWMU 17 

SWMU 21 

SWMU 23 

SWMU 26 

SWMU 28 

SWMU 30 

SWMU 33 

SWMU 107 

SWMU 132 

SwMu 118 

16) AOC-A 

17) AOC-G 

18) AOC-P 

Building 130 Oil/Water Separator 

Building 137 Oil/Water Separator 

Building 193 Oil/Water Separator 

Building 231 Oil/Water Separator 

Building 30-6 Oil/Water Separator 

Building 316 Oil/Water Separator and Waste Oil 
Tank (WOT) 

Building 316 Oil/Water Separator and WOT 

Building 800 Oil/Water Separator 

Building 809 Oil/Water Separator 

Building 822 Oil/Water Separator 

Building 830 Oil/Water separator 

Building 869 Oil/Water Separator 

Main Base Electrical Substation 

Former Building 21 Drainage Pit 

Building 21 Pesticide Holding Tank 

Former Building 21 Entomology Shop 

Atlas Electrical Substations 

Building 301 Fuel Tank Leaks 

POL-Contaminated Sites Where Further Investigation is Required: 

1) SWMO 39 - Building 1092 Oil/Water separator 

2) SWMO' 127 - Building 1092 Waste Oil Tank 

SWMUs 39, 127 will not be considered for NFA until HAFB has completed 
the remediation (bioventing) work being done at the sites and has 
conducted confirmatory drilling, sampling and analysis of the 
contaminated soils, and submitted the results to HRMB for review. 

BValuation of llll'B Addandma to Pha•• IX RP':t Report 
Page 2 of 3 
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3) SWMU 123 Building 704 Waste Oil Tank 

The Addendum to the December 1997 POL Report still shows that there is 
contamination at SWMU 123 [i.e., 4,100 ppm total recoverable petroleum 
hydrocarbons (TRPH), and 33 ppm benzene]. The RPMP recommends that 
HAFB consider either in situ bioremediation or excavation and disposal 
of the TRPH-contaminated soil. (This was proposed by HAFB in the 
October 1994 RFI Report, Section 4.4.5, on page 4-30 but has not been 
implemented in the December 1997 Addendum) . 

4) SWMU 104 Former Army Landfi11 

Since SWMU 104 is undergoing long term ground water monitoring, HAFB 
shall continue to monitor the ground water for voes, and svocs on 
yearly basis until the sampling data indicate that the concentration 
of the constituents of concern pose no danger to human health and the 
environmental media. 

Bvaluat:ioll of BAP'B Addendwa t:o l'haae XX JUl'X lleport 
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MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENT 
Attn: Mr. Cornelius Amindyas 

FROM: 49 CES/CEVR 

Hazardous and Radioactive Materials Bureau 
2044 Galisteo 
P.O. Box 26110 
Santa Fe NM 87502 

550 Tabosa Avenue 
Holloman AFB NM 88330-8458 

21 APR 1996 

SUBJECT: Submittal of 1999 Holloman AFB Long-Term Groundwater Monitoring Report 

1. Attached is the LONG-TERM GROUNDWATER MONITORING REPORT Fall 1997 
Sampling Long-Term Monitoring Program, Holloman Azr Force Base, New Mexico, April 1998. 
Included with this document is Table ES-1 whtch contains a quick reference and summary of the 
findings and recommendations resulting from the Long-Term Monitoring (LTM) actions. 
Holloman AFB (HAFB) does recommend modifying the proposed 1999 LTM plan based on the 
results of the 1995 L TM and 1997 report results. HAFB will proceed with these recommen
dations unless otherwise directed by the New Mexico Environment Department (NMED). 
HAFB will not, however, discontinue any sampling or analysis activities at Site LF-01, Main 
Base Landfill, per agreement between HAFB, NMED-Hazardous and Radioactive Materials 
Bureau' and NMED-Ground Water Protection and Remediation Bureau. 

2. If you have any questions or require additional information, please contact Drew Lessard at 
(505) 475-5177. 

SIGNED 
HOWARD E. MOFFITI 
Depu~y Base Civil Engineer 

.: 

Attachment: 
LONG-TERM GROUNDWATER MONITORING REPORTFall 1997 Sampling Long-Term 
Monitoring Program, Holloman Air Force Base, New Mexico 

cc w/ Atch: 
Julie Jacobs 
New Mexico Environment Department 
Ground Water Protection and Remediation Bureau 
1190 St. Francis Drive 
Santa Fe NM 87502 



<YtRY E. JOHNSON 
GOVERNOR 

October 19, 1998 

State of New Mexico 

Ef6I_RONMENT DEPARTMEN 
Ground Water Quality Bureau 

Harold Runnels Building • 
1190 SL Francis Drive, P.O. Box 26110 

Santa Fe, Nn1 Mai,co 87502 

(SOS) 827-2918 phone 
(SOS) 827-296S fax 

Mr. Howard E. Moffitt 
Deputy Base Civil Engineer 
49CES/CEV 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

Dear Mr. Moffitt: 

PETER MAGGIORE 
Secrdllry 

The New Mexico Enviromnent Department (NMED), Groundwater Quality Bureau 
(GWQB) has been granted a new Cooperative Agreement (CA) to implement the Defense 
State Memorandum of Agreement (DSMOA) program for the two-year period from 
July 1, 1998, through June 30, 2000. The Program will operate under the guideline~ 
presented in the Department of Defense document titled "Working Together to Achieve 
Cleanup: A Guide to the Cooperative Agreement Process." According to the 
information on page 2-7 of that document, a semiannual report, rather than a quarterly 
report, will be compiled and submitted to all stakeholders. The purpose of this letter is to 
notify you of the change from quarterly to semiannual reporting. 

According to the guidance document, the content of the semiannual report should 
include, "a description of the ways in which protection of human health and the 
environment has been advanced, including successes achieved and challenges 
encountered and their effects on cleanup initiatives in the state, and a description of 
adjustments to funding that occurred." The report should be sent out in early January 
1999. 

Reports submitted to the GWQB for regulatory review will continue to be reviewed in a 
timely manner and ~omments will be mailed directly to the individual facilities. The 
number-one priority once again will be to close sites. In fact. GWQB is currently in the 
process of writing a No Further Action letter for three sites at Holloman Air Force Base. 

Also, the DSMOA program would like to continue to submit reports via e-mail. Please 
send your e-mail address to juliejacobs@nmenv.state.nrn.us or 
jenmfer_parker@nmenv.state.mn.us, if you would like to receive your copy of the 
semiannual report through e-mail. Quarterly reports can also be found on the DENIX 
web site (http://www.denix.osd.m1l). 

sow: === - = 
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GARY E JOHNSON 
GOVF.RNOR 

lanuary 17. 200 I 

Mr Howard Moffitt 

St11te of New Mexico 
ENVIRON1l1ENT DEPART1WENT 

lla-..t1nlo11-. H'mte Bureau 

2044 A (it1lilteo Street 

P.O. /Jox 161 /IJ 

Sa11tt1 Fe, New Mexico 87502-6110 

Telephone (505) 827-1557 

FtLX (505) 82 7-1544 

CERTIFIED MAIL 
1u::TURN RECEIPT REQUESTED 

Deputy Base C1v1l Engineer 
49 CES/CEV 
550 Tabosa A venue 
Holloman Air Force Base, NM 8&330-8458 

RE: REVIE\V OF THE FINAL LONG-TERM GROUND\.VATER 

MONITORING REPORT, JUNE 2000. 
HOLLOMAN AIR FORCE BASE, EPA ID# NM6572124422-2 
TASK NUMBER: llWH-HAFB 00-004 

Dear Mr Moffitt 

A~#/ JSto 
J 15 6 1 

PETER MAGGIORE 
SECRE1AR)' 

PAUL R RITZMA 
DENI rl' '>CCR £T,IR) 

·1 he Hazar<lou~ Wdstc Bu1c<tu (llWB) of the New Mexico Env1ronmc.:nl Department (NMED) 
has rl!v1cwcd the Fmal Long-Term Groundwater Monitoring Report that Holloman Air Force 
Base (HAFB) submitted to the HWB on September 6. 2000 Following review of the above 
referenced document, HWI3 ha~ made a dctermmal1on that add1t1onal mformauon 1s required 
prior lo grant mg approval for No further action (NF A) 

l IJ\ l"B 1,J10uld therefore cnntmuc In momlor th~ '>uh1cct groundwater wells .1t the cur rcn! 

ln:qui.:ncy as per HAI B 1988 1 ISW J\ Pc11rn1. Pc11mt Cond1lJ011 L f/)e1e11111na1w11 of No l·1111hc1 

.lc.11w1> ilcm 2. P~1gc IX \\hrth .... 1.1tc'> 1h.11 1\ dch:1111111<11icm ol l\[l 1\ .... h.111 not pn:dudc the 

/\dm1111~11at1ve l\uthonly 110111 1cqu11ing <..ontrnucd pcnod1c ll1tlllllotmg ol gioundw,11cr . 
\"hen .,11c ~pi.:L1lic c1rLun1.,t.1m.c..., md1L,1lc ih.11 1clcasc of h:u;1rdou'> WJ!>IC con~l1tucnl'> .uc likdy 
to occur. 1f ncccc;c;ary lo protect human health and lhc enviroruncm'·. a'> required by 20 4 I 500 

NMJ\C. 111corpozallng 40 LI R ~ 2(>4 'J9 



lvlr I IO\\-.Hd l\foffill 

i'.1gc 2 or 3 
lanuary I 7 200 l 

Please address the followmg comment:. 

r l 5 s 

I) NMED recommends that sample analysis values be reported as ,1 lc:.s thcln 1n~trument 
detcet1on hmll, versus a non-dctccl (ND) rcportmg 

2) Page 3-7. rablc 3-3. NMLD 1ccom111cnds conunumg the IS-01 :.a111pl111g progiam for all 
cnntammanl\ ll'ilccl Ill rhc rahle 

3) Page 3-11. -1 ahic 3-5. NMl:D 1crnmmcntb co111111umg the I.I -IO ~ctmphng piogrnm for 
the listed voe~ and mctab NMl·.D approves of the d1scont111uancc of samplmg for 
or ganochlormc pest1c1dcs 

4) Page 3-15, Table 3-7, NMED recommends contmumg the SD-OR sarnplmg program for 
all contaminants listed m the Table 

5) Page 3-20, Table 3-9, NMED recommends contirmmg the LF-19 samplmg program for ) 
all VOC's. metals. and organochlorine pesllc1des listed m the Table Consideration 
should also be given to mvcstigatmg the r .F-19 site m an attempt to determine the cause 
of the manganese detected m momtonng well MW-19-01 

6) Page 3-24, Table 3-1 I, NMED recommends contmmng the LF-21 sampling program for 
VOC's, and metals listed m the Table NMED approves of the d1scontmuance of 
sampling for chlorinated herbicides and organochlorinc pest1c1dcs NMED strongly 
advises HAFB to contrnuc mvcsllgatmg the LF-21 ~1te m an attempt to deterrmne the , 
cause of the ·1 CE'~ dl!tccted 111 momtoring well MW-2 J-0 I 

7) Page 3-28. Table 3-13. NMED recommends contmumg the LF-22 sampling program for 
VOC's, all metals. and chlonnatcd hcrb1c1des ltsted 111 the Table NMED approves of the 
d1scontmuance of c;amplmg for polychlonnated biphenyls and organochlonnc pesticides 
However, J-IAFB ~hould c.ontinuc mvesttgatmg the LF-22 sue rn an attempt to detcrmmc 
the cause of the chlorinated herb1c1des (MCPP and P1chloram) and manganese detected m 
momtormg well MW-22-01 

81 Page 3-32. L1hll'. 3-15 Ni'vll D r1.:w111mcnds contmumg thl! f.I -2:1 ::,,unp!mg progr.1111 fo1 
voe. s. all mcralo;_ 01ganochlm111c pe~l1<.1dcs and i.:hlo1111atcd hc1 h1u<lc') listed 111 lhc 
I .1hk NMI D app1ovc, ol the dr~u>rllllllljllLC ol -..implrng. lor polyd1lo11n.1t1.:d b1phcnyb. 
howl.!ver. con~1dc1at1(l11 'huuld he given llll<.l 111vc-.t1gJt1ng the LI -23 '>lie 111 an .i11cmpl to 

cktc1 mine 1hc 1..au::-.c ol rhc iron. 4-11111ophcnol. .md n1<1ngctnc'>c <lctcLlt:d 111 mon1tonng 
,.,.·ell MW-2J-O I 



Mr I-Iowan.I Monitt 
Pclgc 3 of 3 
Januai~ 17.2001 
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9) Page 3-42. Table 3-21, NMED recommends contmumg the DP-30 and SU,..33 Sdmplmg 
program for VOC's and all metals listed m the Table and subm1ss1on of the datd to 
NMED for review 

I 0) Page 3-55. Paragraph 3 14 3, NMED concurs with the rccommcndat1on that add1tm11c1I 
samples be collected at 118-MW 160 I to confirm detection!> of TCE and chloroform 

11) Page 3-60. Table 3-31. H!\FB should nwc<;ttgatc po~<;1blc -.c.cna110~ to control 1hc 
1111g1at1on of the I ,::!-d1chlot0c1hanc and hcni'cm: dctc1.:1cd 111 grouml\\atc1 sample-. limn 
MW-BX-01 

12) Page 3-67, Table 3-35, NMED recommends 1ha1 HArB t.on1111uc the u:--29 !>.unphng 
program for VOC's and SVOC's listed m the Table NMED concurs with the 
recommendation that TOC elcvallons of LF-29 associated momtonng wells' be re
surveyed. 

If you have any questions please contact Robert Warder or me at the address above or by 
telephone at (505) 827-1557 x 1052 and (505) 827-1557 x 1030 rcspcct1vely 

Sincerely, 

dfj~· 
Cornd1us A Ammdyas 
Project Leader 
Holloman Air Force Base 

CAA/rw 

cc· James P Bcarz1, Chief, NMED HWB 
John E Ketlmg, Program Manager, NMED HWB 
Rober! S Dinw1dd1e, NMED HWB 
Rabell Warder, NMED HWB 
l\11n Allen. NMED HWl3 
Allen Chang, EPA Region 6 (6PD-N) 

~ John J>ohtnd. HAFB 
Court ! l!srrnrc, 11/\1· 13 
lo~c (iJllcgo~. HAI· B 

File Red J ll\ rn O I and Reading 
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-·DEPARTMENT OF THE AIR FOKCE 
HEADQUAftlUS 4S'nt ACHTER WINO CACCt 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 

AR-f\ 1\11 
1177 

3 1 HAR 2003 

MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENT 
Attn: Mr. James P. Bearzi 

FROM: 49 CES/CD 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East. Bldg l 
Santa Fe New Mexico 87505-6303 

550 Tabosa Ave I 
Holloman AFB NM 88330-8458 

. .. 

SUBJECT: Final Long-Term Groundwater Monitoring Report Request for Supplemental Information 
(RSI) Response 

I. This letter with attachment is our fonnal response to subject RSI, dated 24 Feb 03 and received 
04 Mar OJ. The RSI was based on the 2001 Final Long-Term Groundwater Monitoring Repon that 
Holloman submitted to the Hazardous Waste Bureau. 

2. If you have any questions, please contact Mr. Dan Holmquist at (505) 572-5395. 

Attaclunent: 

~~~1,.f ~ ~~{/ ~fko E. MOFflff//"-
Deputy Base Ci vii Engineer · 

Re.tponses to Comments from the New Mexico Environment Department (I copy) 

cc (w/Atch): 
Cornelius Amindyas NMED-HWD 
Hazardous Waste Bureau 
4131 Montgomery NE 
Albuquerque. NM 87109 

Steve Jetter NMED-HWD 
Hazardous Waste Bureau 
4131 Montgomery NE 
Albuquerque, NM 87 l 09 

Allen Chang 
U~P-A,Jlegion 6 (6 PD-N) 
l~il5 RossA~e., Ste 1200 

allas, TX 75202-2733 
I 
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RESPONSES TO COMMENTS FROM THE NEW MEXICO ENVIRONMENT DEPARTMENT 
FINAL 2001 LONG-TERM GROUNDWATER MONITORING REPORT 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 
JULY2002 

The information provided below are responses to the comments subrmtted by the New Mexico 
Environment Department (NMED) Hazardous Waste Bureau to Holloman A1r Force Base (AFB} for the 
2001 Final Long-Term Groundwater Monitoring (L TM} Report on February 24, 2003. 

1. The contract-required detection limits (CRDls) were provided 1n Appendix B of the Final Work 
Plan for the 2001 event A /1st of the CRDLs will be provided to for inclusion within Appendix B of 
the report. 

2. The groundwater quality standards are presented in micrograms per hter but have been changed 
to mllhgrams per liter as indicated in the attached revised version of Table 2-1. A replacement for , 
Table 2-1 will be provided. 

·' 
3. lead has been included in the revised version of Table 2-1 A replacement for Table 2-1 will be 

provided. 

4. The standard for 1,2-dichloroethane has been revised as requested in Table 2-1 A replacement 
for Table 2-1 will be provided 

5. Holloman AFB will be providing recommendabons for the 11 sites j~at will no longer require 
mon1tonng after 2003 under the L TM in the report for the 2003 event 

6. The SVE system at SS-02 and SS-05 was in operabon during the 2001 sampling program A 
replacement for page 4-1 w1// be provided. 

7. The detection limit values presented for nondetect results represent method reporting limits 
(MRLs) by md1v1dual analysis of methylene chloride The MRL is not always the same value and 
the CRDL based on sample drlut1on or matnx interference Sample dilution (10x) took place for 
the MW-02&05-05 because there were elevated levels of voes in the sample The MRL for 
methylene chlonde in MW-02&05-03 should have been shown as <5 micrograms per milliliter 
{ug/l) The CRDL for methylene chloride is 5 ug/L and 1 O ug/L for each a-xylene and m-,p
xylenes. 

8 Further clarificatt00 is needed for this comment Based on the results of the 1999 and 2001 
events, only well MW-02&05-05 has shown any signs of contamrnation Pnor to 1999, the four 
wells included in the L TM showed only minor contamination, and where there was contamination, 
the levels have decreased 

9 There is no discrepancy between MRLs reported for iron, but the data for metals was reported 1n 
ug/L not milligrams per liter (mg/L) as the table 1nd1cates A values of 1000 ug/l is equivalent to 1 
mg/L which 1s the CRDL for iron. A replacement for Table 5-2 will be proVIded 

10 The correct groundwater elevation for well MW-08-03/S10-MW7 ts 4074 85 ft msl Figure 6-2 Will 
be corrected and prov1qed as a replacement page. 

11 The SVE system at SS-17 was rn operatron dunng the 2001 sampling program A replacement for 
page 4-1 will be provided. 

12. The discrepancy between MRLs reported for iron are due to the dilution that was required for 
analyzing the sample from well MW-19-03 w1thm the cahbrat1on range of the instrument The 

2 
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need for the 1 Ox dilution was probably due to matnx interference caused by the elevated mineral 
content of high total dissolved solids groundwater 1n the vicinity of LF-19. The data for metals 
was reported in ug/L not milligrams per liter {mg/L) as the table indicates A value of 1000 ug/L is 
equivalent to 1 mg/L which 1s the CRDL for iron. A replacement for Table 9-2 will be provided 

13. According to Carol aenulhs's notes and the response to NMED's comments on the 1999 report, 
. selenium was requested by the state, but discussions between Court Fesmire, Jose Gallegos, 

Cornelius Amindyas, and Rob Warder indicated that selenium was not to be included The 
recommendation for LF-21 for 2001 included only analyzing for TCE, barium, iron and 
manganese because these analytes had been detected above CRDLs; and Carol's notes indicate 
the state wanted arsenic added In 1999 and 2001. no analytes exceeded New Mexico wacc 
standards for groundwater. ' 

14. The discrepancy between MRLs reported for chromium are due to the dilution that was required 
for analyzing the sample from well MW-21-04 within the calibration range of the instrument The 
need for the 1 Ox dilution was probably due to matnx interference caused by the elevated mineral ...... 
content of high total dissolved solids groundwater in the v1c1mty of LF-21. The data for metals 
was reported rn ug/L not milligrams per liter (mg/l) as the table indicates. 'A value of 20 ug/l 1s 
equivalent to 0.02 mg/L which 1s the CRDL for chromium A replacement for Table 10-2 will be 
provided. 

15 The discrepancy between MRLs reported for iron are due to the dllubon that was required for 
analyzing the sample from well MW-22-03 w1th1n the cahbrat1on range of the instrument The 
need for the 1 Ox dilution was probably due to matnx interference caused by the elevated mineral 
content of high total dissolved solids groundwater in the vicinity of )..f-22 The data for metals 
was reported in ug/L not milligrams per liter (mg/L) as the table indicates. A value of 1000 ug/L is 
equivalent to 1 mg/L which is the CRDL for iron ·A replacement fot Table 11-2 will be prowded 

16 All samples collected at LF-23 required a 10x dilution due to matrix interference caused by the 
elevated mineral content of high total dissolved solids groundwater in the vicinity of LF-23 The 
data for metals was reported in ug/L not milligrams per hter {mg/L) as the table md1cates. A 
replacement for Table 12-2 w1/I be provided. 

17 Currently, no one on the project team knows of any documentation which descnbes the 
rationale used 1n the selection of wells to be included in the L TM 

3 
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DEPARTMENT OF THE AIR FORCE 
Hf.ADOUAJITEJIS 49TH FIGHTI:R WING IACC) 
HOLLOMAN AIR FORCE llASE. lllEW MEXICO 

15:53:26 02-15-2005 

21 HAY 2004 

MEMORANDUM FOR NEW MEXICO ENVIRONMENT DEPARTMENTuM ENVIRONMENT DEPT 

At1n M J h Ki 1
. RECEIVED 

: r. on e mg 
· Program Manager Mt.'! 3 :JO~ 

Permit Management Program 
Hazardous Waste Bureau DISTRICT 1 OFFICE 

2905 Rodeo Park Dr., East 
Santa Fe, NM 87505-6303 

FROM: 49 CES/CC 
· 550 Tabosa Ave 

Ho11oman AFB NM 88330-8458 

Sl)BJECT: Charactertization Requirements for Seven Solid Waste Management Units (SWMUs) 
at Holloman AFB, New Mexico 

I. Representatives of your staff, the Air Force, Air Combat Command and Holloman AFB met on 
21 Apr 04 to discuss and agree to additional characterization requirements for seven SWMUs on 
Holloman AFB. The attached summary identifies the general scope of work that was agreed to at 
the meeting. As was discussed at the meeting, no response from your office will constitl'ite 
concurence with the proposed scope for each site and will allow Holloman to request funding to 
complete the scope of work. 

2. If you have any questions, please contact Mr. Dan Holmquist at (505) 572-5395. 

Commander, 49 CES 

Attachment: 
Summary of the 21April2004 NMED Site Visit to Holloman AFB 

cc (w/Atch) 
Mr. Cornelius Amindyas 
Hazardous Waste Bureau 
4131 Montgomery NE 
Albuquerque, NM 87109 

Mr. Steve Jetter 
Hazardous Waste Bureau 
4131 Montgomery NE 

Albuquerque, NM 87109 

1001 2s10 ooos 2338 01aa 
§lol,J Pawn {o" c::/lme:rlea 

-··-·-

Ms. Sandra Martin 
Hazardous Waste Bureau 
2905 Rodeo Park Dr., East 
Santa Fe, NM 87505-6303 

5110 
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Summary of the 21 April 2004 New Mexico Environment Department 
(NMED) Site Visit to Holloman AFB and the Agreed Upon Additional 
Characterization Requirements for Seven Solid Waste Management. 
Units (SWMUs) at Holloman Air Force Base, (HAFB) New Mexico 

On ApriJ 21, 2004 representatives ofNMED Hazardous Waste Bureau (Will Moats, Cornelius 
Amindyas, Steve Jetter and Bill McDonald) visited HAFB ·to discuss requirements for additional 
characterization of seven solid waste management units (SWMUs). The group also toured the 
sites to get a better idea of present conditions. Other attendees at the 21 April 2004 meeti~g and 
site visit were: 

Jim Haggins (USAF Air Combat Command) 
Daniel Holmquist (HAFB) 
Daniel Scruggs (HAFB) 
Tom Zink (US Army Corps of Engineers - Omaha) 
Frank Gardner (Bhate Environmental Associates, Inc.) 
Chuck Schick (Bhate Environmental Associates, Inc.) 

In February 2004, HAFB submitted a statement of basis summary and the request for No Further 
Action (NFA) and subsequent removal of eighteen SWMUs from Table A. t of the Holloman 
AFB Part B RCRA Permit Immediately after the submittal, Will Moats and Cornelius 
Amindyas visited the base to visit seven of the aforementioned SWMUs. At the conclusion of 
the February 2004 visit. NMED informed HAFB that approval of the seven sites presented in the 
Statement of Basis for NF A and removal from the RCRA Part B Pennit would only be 
considered after additional site characterization activities at each site. The following SWMUs 
were determined by NMED to require additional characterization: 

SWMU105 
SWMU108 
SWMU 101 &109 
SWMU115 
SWMU116 
SWMU 113B 

LF-19 GolfCoune Landfill 
LF-23 MOBSS Landfill Disposal Trench 
LF-10 Old Main Base Landfill 
LF-22 West Area Landfill No~ 1 
LF-21 West Area Landfill No. 2 
DP-30/SD-33 Sludge Disposal Trenches 

Following is a brief description of each SWMU and the proposed scope of work for additional 
characterization. Further, HAFB requested and Will Moats (NMED) agreed that Long-Tenn 
Monitoring (LTM) of groundwater at these sites could be suspended pending the additional 
characterization. 

SWMU 105 LF-19 Golf Course Landfill 
The Golf Course Landfill (lF-19) is approximately 2 acres in size and is located due south of 
fairway No. 7 at the base Golf Course. The landfill accepted green wastes such as grass 
clippings and tree limbs from~ routine course maintenance. Documentation reviewed, indicated 
that perhaps rat poison had been disposed of at the site. In 1992, a Remedial Investigation (RI) 

6 /10 
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NMED SITE VISIT SUMMARY 
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was conducted at this site. Three groundwater monitoring wells were installed along the 
perimeter of the site. Long Ten:n Groundwater Monitoring (LTM) was initiated at the site in 
1995. During 10 years of LTM, no Volatile Organic Compounds (VOCs), pesticides or 
herbicides have been identified in groundwater. Only manganese (maximum concentration 
0.597 mg/L) exceeds the New Mexico Water Quality Control Commission (WQCC) standards in 
one well. 

During the February and April site visits, NMED has indicated that additional characterization to 
assess subsurface conditions is required before NF A can be considered at this site. The general 
scope of work agreed upon by NMED and HAFB for this site includes: 

1. Characterization trenching to identify the contents of the landfill. If hazardous material 
are encountered, they will be isolated and removed from the site. 

2. Documentation of the material encountered in the trenches. 
3. Sampling and analysis of soil samples collected from beneath the waste placement and 

above the water table. 
4. BackfiH the trenches, remove surface debris, and restore the surface of the site as 

necessary. 
5. Submit the characterization data and observations to NMED in report form including a 

summary of previous characterization data .. 
6. Suspend LTM activities at LF-19. 

SWMU 108 LF-23 MOBSS Landfill Disposal Trench 
The MOBSS Landfill is 2 to 3 acres in size and located west ofthe Solar Observatory. The 
landfill was active from 1976 to 1979 and was used to dispose of construction debris, concrete 
and asphalt However, ..._,~-·~lie;th.&y 111 r.e•lrilllm of 
WIW- U I I · Jllafi·~ and r•t.•••<of,'.; tr 'QO~t In 1992, an RI was 
conducted at the site. Four groundwater monitoring wells were installed along the perimeter of 
the site. LTM was initiated at the site in 1995. During 10 years of LlM, no VOCs, pesticides, 
herbicides or Polycblorinated Biphenyl (PCBs) were detected in groundwater samples. Two 
metals, cadmium and manganese, were identified in the RI groundwater sampling. However, 
during the LTM, only one metal, selenium (maximum 96.9 µg/L) exceeded NMWQCC standard. 

During the February and April site visits, NMED has indicated that additional characterization to 
assess subsurface conditions is required before NF A can be considered at this site. The general 
scope of work agreed upon by NMED and HAFB for this site includes: 

1. Characterization trenching to identify the content5 of the landfill .. If hazardous materials 
are encountered, they will be isolated and removed from the site. 

2. Documentation of the material encountered in the trenches. 
3. SJiIDpling and analysis of soil samples collected from beneath the waste placement and 

and above the water table. 
4. Backfill the trenches, remove surface debris, and restore the surface of the site as 

necessary. 

I /lU 
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NMED SITE VISIT SUMMARY 
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S. Submit the characterization data and observations to NMED in report fonn including a 
summary of previous characterization data. 

6. Suspend LTM activities at LF-19. 

SWMU 101 &109 LF-10 Old Main Base Landfill 

8 /10 

SWMUs 101 & 109 (collectively known as the Old Main Base Landfill) occupy approximately 
20 acres and are located north of the main base and east of the Civil Engineer complex. 
Presently, a comniunication facility is located on the landfill. The landfill was operational from 
1942 to· 195g and may have accepted small quantities of hazardous constituents such as oils, 
solvents and pesticides along with domestic refuse. An RI was conducted at the site in 1989. ! I~ \ 
TraSh and debris were identified in soil borings. A dark green liquid was encountered in at least '/. i,, . 
one boring (preswned to be leachate). Analysis of the material, however, did not rcvea~ ...... · / 

1 
• i.-:· 

hazardous constituents. Seven groundwater monitoring welts and seven soi_Lborings were • · \. 
installed along the perimeter of the site. Soil samples did not C<?.Dtairi--S-ignificant amounts (i.e., k. ·, · 
more than LO rnWK.g) ofVOCs and Resource Conserv~d Recovery Act (RCR.A) metal __ · . , : 
concentrations WO.aoteic.medbue.~-.CJl.-No VOCs and pesticides were identified ;':.· '· (''\ 
in groun_<Jw:atcr samples except from one well It has since ~~-lbat-tbllse ~t.. . . , · · · 
•mlf~+dliitr,no th'e·ittiftledi8ielY.8djacenf."SWMCJ 82'\\'llclie~·~ were IQUtin~ly applied L '-'.· 

ta:.tm&h-~f•»msect'b'ontrol RCRA metals were identified in groundwater samples, but .\-' 
within base background levels. L TM was initiated at the site in 1995 at four of the seven wells. 
During I 0 years of LTM, no VOCs, pesticides, herbicides or PCBs were detected in groundwater 
samples. Two metals, selenium and manganese were identified during the L TM. However, one 
metal, manganese (maximum 348 µg/L), exceeded the NMWQCC standard . 

. During the February and April site visits, NMED has indicated that additional characterization to 
assess subsurface conditions is required before NF A can be considered at this site. The general 
scope of work agreed upon by NMED and HAFB for this site includes: 

l. Characterization trenching to identify the contents of the landfill. If hazardous materials 
are encountered, they will be isolated and removed from the site. 

2. Documentation of the material encountered in the trenches. 
3. Sampling and analysis of soil samples collected from beneath the waste placement 1µ1d 

above the water table. 
4. Backfill the trenches, remove surface debris, and restore the surface of the site as 

necessary. r 

5. Submit the characiterization data and observations to NMED in report form including a 
summary of previous characterization data (RI). 

6. Suspend LTM activities at LF-10. 

SWMU llS LF-22 West Area Landfill No. 1 
SWMU 115, the West Area Landfill No. I, is located near the Solar Observatory and is 
approximately 3 acres in size. The landfill was active from 1974 to 1978 and used to dispose of 
construction debris, plastic sheeting, cardboard and empty cans. However, interviews with 
former base employees indicted that perhaps disposal of drums may have taken place at the site. 
In 1992, an RI was conducted at the site. Four groundwater monitoring wells were installed 
along the perimeter of the si~. LTM was initiated at the site in 1995. During IO years of LTM, 
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no VOCs, PCBs, pesticides or herbicides have been identified. The maximum concentrations of 
arsenic (16. J µg/L) barium (20. 7 µg/L) and manganese (65.7 µg/L) detected during 10 years of 
monitoring did not exceed NMWQCC or federal standards. 

During the February and April site visits, NMED has indicated that additional characterization to 
assess subsurface conditions is required before NF A can be considered at this site. The general 
scope of work agreed upon by NMED and HAFB for this site includes: 

1. Characterization trenching to identify the contents of the landfill. If hazardous materials 
are encountered, they will be isolated and removed from the site. 

2. Documentation of the material encountered in the trenches. 
3. Sampling and analysis of soil samples collected from beneath the waste placement an 

above the water table. 
4. Backfill the trenches, remove surface debris, and restore the surface of the site as 

necessary. 
5. Submit the characterization data and observations to NMED in report form including a 

summary of preVious characterization data (RI). 
6. Suspend LTM activities at LF..:22. 

SWMU 116 LF-21 West Area Landfill No. 2 
SWMU 116, the West Area Landfill No. 2, is approximately 2 acres in size and located east of 
the Solar Observatory (Building 910). The landfill was active during the 1970s and its use was 
discontinued in 1977. Base records indicate that items placed in the landfill included cardboard, 
tree trimmings and construction debris. However, one former base employee indicated that 
perhaps some drum disposal had occurred at the site. 

In 1992, an RI was oonductcd at the site. Four groundwater monitoring wells were installed 
along the perimeter of the site. LTM was initiated at the site in 1995. During 10 years ofLTM, 
no PCBs or herbicides have been detected in groundwater samples. Two metals, arsenic 
(maximum 11 µg/L) and cadmium (maximum 24 µg/L}, have exceeded NMWQCC standards. 
One VOC, trichloroethene (TCE}, has been identified in the up-gradient well (maximum 15 
µg/L). The source of the TCE is believed to be from a source north of the landfill. Budgeting 
and work plans for addressing the TCE have been budgeted for FY05. 

During the February and April site visits, NMED has indicated that additional characterization to 
assess subsurface conditions is required before NFA can be considered at this site. The general 
scope of work agreed upon by NMED and HAFB for this site includes: · 

1. Characterization trenching to identify the contents of the landfill. If hazardous materials 
are encountered, they will be isolated and removed from the site. 

2. Documentation of the material encountered in the trenches. 
3. Sampling and analysis of soil samples collected from beneath the waste placement and 

above the water table. 
4. Backfill the trenches, remove surface debris. and restore the surface of the site as 

.necessary. 

9 /10 
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5. Submit the characterization data and observations to NMED in report form including 
a summary of previous characterization data (RI). 

6. Suspend LTM activities at LF-21. 
7. Investigate the source and extent ofTCE discovered in the up gradient monitoring well. 

10 /10 

§WMU 1138 DP-30/SD-33 Sludge Disoosal Trenches ' 
Sites ~P-30 & SD-33 were open pit disposal trenches~ for cookin~ oil, and grease and grit ('.).. ,j f.~ f ') 
ftom 01 I water separators and sludge ftom remote septic tanks. Matenal from clogged sewer -.. · j 

lines was also placed in the pits. The_pi~~~-~!PP~~JY._~f?.l~-tfu1!~gh 1990~ V , ... , t. 1 

In 1992, an RI was conducted at the site. Several soil borings were advanced into the trenches 
and four groundwater monitoring wells were installed. Analysis of soil samples identified oil 
and grease (1RPH 418. l) at concentrations ranging between 35 mg/Kg to 82,000 mg/Kg. VOCs 
identified included minor amounts of benzene, toluene, ethylbenzene, TCE and Tetrachloroe-
thene. Minor amounts of pesticides, PCBs (19 mg!Kg) and herbicides were also identified in the 
soil samples along with metals lead, se.leniutn and mercwy (although the mercury was not 
quantified above the d~tection limit). 

Four groundwater monitoring wells were installed along the perimeter of the site. LTM was 
initiated at the site in 1995. During 10 years of LTM, no pesticides, herbicides or PCBs were 
positively identified in groundwater samples. VOCs identified during the LTM include 

chloroform (maximum 2.6 µg/L), l~l-di~ltl~.roethan~ !Il1~-~~~?..J1.R9· ~d...!~~ (~~i~ll!!l 
1 SO µg/L). Metals identified include arsenic, barium and selenium, but only arsenic (maximum 
23.3 µg/L) exceeded the federal standard ( but not the WQCC standard). · 

During the February and April site visits, NMED has indicated that additional action is required 
before NF A can be considered at this site. The general scope of work agreed upon by NMED 
and HAFB for this site includes: 

I. Characterization of sludge and soil contaminated with oil and grease to determine if it is 
characteristically hazardous (fCLP analysis). 

2. Excavation of the contaminated soil and treatment in the nearby landfann (if it is 
determine to be nonhazardous). 

3. Collection and analysis of soil samples from the bottom and sides of the excavation to 
document remediation. 

4. Backfill the trenches and site restoration. 
S. Submit the data, and evidence of remediation to NMED in report form. 
6. Suspend LTM activities at DP-30/SD-33. 
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BILI, RICHARDSON 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Htl.VlrdousWaaeBureau 
2905 Rodeo Park Drive East, Building l 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax.(505) 428-2567 
www.nmen.,,.stale.nm.us 

15: 52: 12 02-15-2005 

RON CURRY 
SECRETARY 
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DERRITH WATCHMAN-llOORE 
DEl>VTY SECRETARY 

August 10. 2004 

Ms. Deborah Harten 
Chief 
Environmental Flight 
49CES/CD 
550 Tabosa Avenue 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Holloman Air Force Base. NM 88330-8458 

SUBJECT: HAFB LETTER OF MAY 21, 2004, REGARDING CHARACTERIZATION 
REQUIREMENTS FOR SEVEN SOLID WASTE MANAGEMENT UNITS 
HOLLOMAN AIR FORCE BASE NM6572124422 . 
HBW-HAFB-04-022 

Dear Ms. Bartell: 

The New Mexico Environment Department (NMED) has received the subject letter which 
concerns additional characterization work needed for Solid Waste Managernent Units (SWMUs) 
105 (LF-19 Golf Course Landfill). 108 (LF-23 MOBSS Landfill Disposal Trench). 101/109 (LF-
10 Old Main Base Landfill), 115 (LF-22 West Area Landfill# 1: PCB Disposal Area). 116 (LF-
21 West Area Landfill# 2), and l 13B (DP-30/SD-33 Sludge Disposal Trenches/Fire Training 
Area) .. The NMED is in agreement with most. but not all of the proposed work. Based on our 
review of this letter. the NMED has the following comments and requirements. Some of the 
requirem_ents are based on decisions made by the NMED since the April 4, 2004. visit to HAFB. 

1. NMED staff did not agree to the assertion that no response from the NMED constitutes 
concurrence with the proposed scope of work. NMED staff did agree in the meeting to 
respond to the subject letter after its receipt by the Department. This letter is NMED's 
response. 
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Deborah Bartell 
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2. NMED will be reviewing in detail the LTM ground-water monitoring data for each 
SWMU. Holloman Air Force Base (HAFB) may cease at least temporarily ground-water 
sampling at the subject SWMUs, with the exceptions of SWMUs l 13B and 116. After 
completion of the additional characterization work for these SWMUs, the NMED will 
decide if further characterization is warranted, including any other ground-water 
monitoring that must be done by HAFB. 

3. Specific sampling details are not included in the letter and must be addressed in a RCRA 
Facility (RFI) work plan for each SWMU. S_uch work plans must be reviewed and -
approved by the NMED before the work is carried out. The plans must contain details as 
to the history of each SWMU, potential contaminants of concern (PCOC), depths and 
location of characterization trenches, sampling locations (including depths), analytical 
parameters and methods, quality controls. and any other details as determined by the 
NMED as necessary to properly investigate each SWMU. 

4. Regarding SWMU 108, item #6, of HAFB 's letter, the NMED believes that HAFB meant 
to state "Suspend LTM activities at LF-23 .. instead of "Suspend LTM activities at LF-
19". Additionally, a geophysical survey would be useful to search for any potential burial 
locations- at this SWMU. 

5. Extensive characterization of SWMU 101/109 is required to determine the exact 
boundaries of the landfill, to determine the nature and extent of any releases of 
contaminants from the landfill. and to characterize the landfill 's contents. At minimum, 
HAFB is required to dig test pits, sample and analyze soil from test pits and/or soil 
borings. and must conduct geophysical, methane/landfill gas. and passive soil-gas 
surveys. The NMED may require a corrective measures study for the landfill following 
completion and approval of the characteri7..ation activities. 

6. Regarding SWMU 116, a geophysical survey is needed to search for any buried waste at 
this site; this must be done in addition to trenching. In addition, a ground-water 
investigation plan to determine the_ source ofTCE thought to lie upgradient from SWMU 
116, and to determine the nature and extent of this contamination, must be submitted to 
the NMED for approval. The ground-water monitoring plan must include quarterly 
sampling of the ground water. 

3 /10 
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7. Regarding SWMU 113B, samples intended for cbaracteri7.ation pmposcs must be 
anal~ for total levels of cxmtaminants, not by the TCLP method. Any waste or 
releases that represent an unacceptable risk to human health at the mvironmmt must be 
temediated. If any eitcavab:d wMte or contmUnated soil is fuund «> be hazardous. such. 
waste may mt be 1and&nnecl as you correctly statc:d in your l.etta'. Additionally,. as 
mentioned previously HAFB must continue ground-water monitoring al SWMU 113B. 
The so'UICC of solvents and any other cont:JuDinams in the ground water must be 
detetmined, and the natutc and extent of the contamination fully defined. HAFB must 
also submit to NMED for approval a ground-water monitoring plan fOr SWMU 113B that 
includes quarterly sampling of the &round water at this SWMU. 

Otha' than for SWMU 1011109. HAFB must .submit to the NMBD for approval the RPI work 
plan for each. SWMU within 90 d8}'S of ieccipt of this letter. 11ic RPI work plan for SWMU 
101/109 shall be submitted within 120 days ftom rciceipt of this letter. The pound-water 
investigation plan for SWMU l 13B shall be submitted within 90 daya of receipt of this letter. 
Finally, the ground-watec monitoring plan for the characterization of the TCB contamination near 

i SWMU 116 shall be sul;>mitted within 90 days of receipt of this 1cttec. 
I 

Please contact Mr. Cornelius Amindyas of my staff at (SOS)-284-8617 if you have questions 
regarding this mattm. 

Sincerely, 

·~-L- ~ <t::a~ L 
Manager 
Permits Management Program 

JEK;ca/wpm· 

cc: J.Bcam.. NMED HWB 
C..Amindya. NMBD HWB 
W .Moats, NMBD HWB 
fLKing.EPA 
D.Holmquist. HAFB 
D.Scruggs, HAFB 

File: HAFB 2004 and Reading 

4 /lU 



15058455853 N.M.EVIRO 

SILL RICHARDSON 
GOVEltNOll 

15:49:41 02-15-2005 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Havudoru Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 81505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2561 
www.nmenv.state.nm.us 

RON CURRY 
SECltETAltr 
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DERRl1H WATCffllAN.MOORE 
Hrurt SllCllETAllr 

February 9, 2005 

Ms. Debbie Hartell 
Chief 
Environmental Flight 
49CES/CEV 
550 Tabosa Ave. 
Holloman AFB, NM 88330-8458 

RE: ADDmONAL INVESTIGATION REQUIREMENTS AT SITES - SS-02&05, SD-
. 08,SS-39 
HOLLOMAN AIR. FORCE BASE 
EPA ID# NM6572124422 
HWB-HAFB.o4-009 

Dear Ms. Hartell: 

The New Mexico Environment Department (NMED) has reviewed the 2003 Long-Term 
Groundwater Monitoring Report and older investigation reports for the above referenced sites. 
Based on this review the NMED has additional concerns and will require additional growid water 
investigations at these sites. The NMED's CUITCnt policy (May 15, 1995) regarding the treatment 
of ground water contamination at Holloman AFB states, in part, that soil and ground water 
contaminant plumes must be adequately characterized and monitoring wells defining the plumes 
must be sampled at least annually. NMED interprets "monitoring wells def'ming the plumes" tc> 
include wells located within the plume, particularly in the area of highest contamination, not just 
the wells defining outside the perimeter of the plume. NMED does not believe the ground watet 
monitoring at the referenced sites conforms to this policy. 

The following provides a brief reasoning for requiring the additional work at each site. 

Site SS-02/05 CSWMU AOC-Tl 

. This site is currently undergoing a voluntary corrective measures to remove contaminated soils a 
pan of the final remedy and site closure. As part of site closure a final risk assessment must be 
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performed. The risk assessment will need to look at the ground water exposure pathway in 
. relation to potential vapors impacts under current and futmc land use scenarios. Currently only 

one cross-gradient well. MW-02&5-0S. within the contaminant plume is being sampled. 

NMED believes additional ground water sampling from throughout the contaminant plume is 
required to support the risk assessment and eventual site closure. Therefore, the following 
actions must be implemented: 

1. A two-year groundwater-sampling program should be initiated. Samples should be 
collected on a quarterly or semi-annual basis for volatile organic compounds (VOCs) and 
semi-volatile organic compounds (SVOCs). 

2. Ground water samples should be collected from MW-02&5-02. This well is located in 
the source area with historically the highest concentrations and would provide 
information on the affects of the soil excavation had on the ground water plume. 

3. At least one additional well should be installed approximately 100 feet east of the 
excavation to better define the ground water plume. The only true down gradient weil, 
MW-02&5-06, is located over 400 feet from the source area. As most petroleum plume 
are < 400 feet in length, especially at sites with flat gradients, this well is not real useful 
for monitoring plume characteristics but is better suited as a sentinel well to monitor 
plume migration. A second well should als.o be considered to the southeast of MW-

. 02&5-02 based on the historic ground water flow direction. 

4. Sampling and review of historical data from other site wells that have. not been part of the 
LTM monitoring program should be performed to ensure that growid water conditions 
have.not changed since the original investigations were performed. Wells such as MW-
02&5-01, MW-02&5-07, and Sl-MW3 should be included in inital sampling event. 

Site SD-08 CSWMU 4 and SWMU 82) 

The review of the current and historic ground water potentiometric surface maps presented in the 
LTM reports iridicates a south/southwest ground water flow direction. Based on the location of 
SWMU 82 (source area) presented in the recently submitted no further action statement of basis 
(NF A SOB. November 2004), all of the monitoring wells sampled as part of the L TM program 
are either up gradient or cross-gradient from the known source area. Therefore, site ground water 
conditions cannot be adequately assessed. In addition, based on the infonnation presented in the 
NFA SOB the drain field was not adequately characterized. 

The following actions must be implemented: 

1. As stated in NMED review of the NFA SOB (February 2005), the location of the SWMU 
4 drain field must be positively identified and additional characterization must be 
performed. 

4 Jlj 
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2. Monitoring wells must be installed in the former drain field and at or down gradient of 
the wash rack. Ground water shall be sampled for VOCs, SVOCs, metals, and 
organochlorine pesticides. 

3. Samples from these new wells should be collected on a quarterly or semi-annual basis 
over a two-year period. 

Site SS-39 CSWMUs 165. 177. 179, 181} 

As part of the LTM review, the NMIID also looked at the original site investigation material 
presented in the Phase I RCRA Facility Investigation Report. Table 2 Solid Waste Managemenl 
Unils, September 1991 report. Based on the review of the original characterization data. it 
appears that all monitoring wells are installed up gradient of the TCE pllime as determined by 
Geoprobe sampling locations. Ground water samples collected from severill Geoprobc locations 
showed TCE concentrations between 324 uglL and 2730 ilg/L in locations down gradient of the 
LTM sampling locations. Additional ground water characterization work was performed in 1998 
that defmed the ground water plume but no permanent monitoring wells were installed. See the 
attached map. Also, according to the site summary presented in the HAFB's September 1995 
Decision Document, tetrachloroetbene (PCE) c0ncentration of 9S mg/kg was detected in the soils 
around the drainage sumps at Building 1176. This is above the NMED's residential risk based 
soil screening levels of 9.83 mglkg. 

Therefore, the following actions are required: 

1. An in-depth review of previous investigations should be performed and sWillilarized in 
the work plan. An investigation of the current soil and ground water conditions shall be 
performed based on the analysis of the historical data. 

2. Ground water monitoring wells shall be installed in area of highest contaillinant 
concentrations and at down gradient locations. The distance between well(s) shall be no 
more than 200 feet, unles8 approved by NMED. The down gradient extent of the plume 
shall be defined where the concentration of TCE in the ground water is less than 5 mg/L. 
The wells shall be installed at the shallowest depth possible to yield representative 
ground water samples. 

3. A vertical extent well shall be installed in the area of highest contaminant 
concentrations. 

4. Initially, samples shall be analyzed for VOCs, SVOCs, RCRA metals, and perchlorate. 

5. Samples from these new wells should be collected on a quarterly or semi-annual basis 
over a two-year period. 

5 /6 
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Additional requirements for these sites may be required based on the historical information 
provided in the worlc plans. 

Work plans for the above requirements must be reviewed and approved by the NMED before the 
work is performed. 1be work plans shall include detailed summaries of the operational history 
and investigational history of eacli site. potential contaminants of concern, proposed monitoring 
well locations and construction details, analytical parameters and methods. quality controls and 
any other details as determined by the NMED as necessary to properly investigate each site. The 
work plans shall be submitted within 90 days from receipt of this letter. 

If you have any questions. please contact me at (SOS) 845-S932. 

cc: James Bearzi. NMED HWB 
John Kieling, NMED HWB 
Cornelius Amindyas, NMED HWB 
James Harris, EPA-Region 6 
Dan Holmquist, HAFB 
File: Reading and HAFB-HSW A 2005 
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APPENDIXF 

DECISION DOCUMENTS FOR SITES LF-19, LF-21, 
LF-22, AND LF-23 



DECISION DOCUMENTS 

INVESTIGATION, STUDY, AND 
RECOMMENDATION FOR 29 WASTE SITES 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

Prepared for 

49CES/CEV 
Holloman Air Force Base, NM 

Prepared by: 

Radian Corporation 
8501 North Mopac Blvd. 

P.O. Box201088 
Austin, Texas 78720-1088 

Under Contract No. DACW45-89-D-0515 with 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

September 1994 
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Holloman Air Force Base 

PURPOSE OF DOCUMENT 

Purpose of Document 
Decision Document 

A. The decision documents present a summary of site background, the no-action alternative, site 
risks, and comniunity participation for 15 Installation Restoration Program {IRP) sites. The 15 
sites included in this document are recommended for sit close-out on the basis of a remedial 
investig3tion (RI) and a risk assessment (RA). This document was prepared for, and in 
cooperation with, the Base Environmental Office: 49 CES/CEV, 550 Tabosa Avenue, Holloman, 
AFB, New Mexico, 505/479-3931. • 

B. The decision documents are required as part of the Comprehensive Environmental 
Responsibility, Compensation and Liability Act (CERCLA). 

C. These decision documents provide the rationale for the ''no-action" decision at 15 IRP sites. 

September 1994 
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Holloman Air Force Base 

INTRODUCTION TO DECISION DOCUMENTS 

Introduction 
Decision Document 

Holloman AFB under the guidance of the U.S. Environmental Protection Agency, Region 

VI (U.S. EPA, Region VI) and the New Mexico Environment Department (NMED) presents these Decision 

Documents as part of the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA). These Decision Documents summarize information provided in the Proposed Plans (July 1993), 

and data found in the Remedial Investigation (RI) Report - Investigation Study and Recommendation for 29 

Waste Sites (October 1992) and the draft final Risk Assessment Report for the Remedial Investigation -

Investigation Study and Recommendation for 29 Waste Sites (June 1992). Holloman AFB conducts their 

environmental restoration program through the U.S. Air Force Installation Restoration Program (IRP). The 

Administrative Record, which contains information on which the selection of the response action was based, 

is available at the following locations: 

Base Library 
955 First Street 
Holloman AFB, NM 888310-8037 

Alamogordo Public Library 
9200regon 
Alamogordo, NM 88310 

Holloman AFB has a pennit from the U.S. EPA, Region VI under the Resource Conservation 

and Recovery Act (RCRA) and the Hazardous and Solid Waste Amendments (HSW' A}--Permit No. NM 

6572124422. The sites included in these documents are also considered solid waste management units 

(SWMUs) in Holloman AFB's HSWA permit. The attached Table provides a Jist of all the IRP sites and 

respective SWMU numbers included in these document. The foJlowing two figures illustrate the location 

of Holloman AFB sites and the location of the arroyos that run through the Base. 

For the RI, evaluation of the data to determine the no action alternative involved completion 

of a quantitative risk assessment, and a comparison of results to health-based action levels and base-Wide' 

background concentrations for naturally occurring constituents (e.g .• metal). Risk assessment was conducted 

using the guidelines provided in the Risk Assessment Guidance for Superfimd (U.S. EPA, 1989). Action 

levels were based on the methodology and criteria in the proposed 40 CFR Part 264 Subpart S. Action levels 

derived according to these criteria represent reasonable estimates of levels in media at or below which 

September 1994 



Holloman Air Force Base • 
Site 9 

Site 11 

Site 19 

Site 21 

Site 22 

Site 23 

Site 26 

Site 28 

Site 37 

Site 38 

Site 41 

• Site42 

Site 43 

• 

Table 1 

SWMU42 

SWMU 107 

SWMU 105 

SWMU 116 

SWMU 115 

SWMU 108 

AOC-D 

SWMU212 

AOC-L 

SWMU 137 

SWMU 192 

SWMU 111 

AOC-G 

Introduction 
Decision Document 

Bldg. 1 Waste Accumulation Area 

Main Base Substation PCB Disposal Area 

Golf Course Landfill 

West Area Landfill #2 

West Area Landfill # 1 PCB Disposal Area 

MOBSS Landfill Disposal Trench 

Building 882 Spills 

Building 824 Waste Accumulation Area 

Early Missile Test Site 

Building 1166 Test Track Drainfield 

Coco Blockhouse Disposal Well 

Radioactive Waste Disposal Area 

Atlas Substation PCB Spill 

September 1994 



Holloman Air Force Base 

OVERALL BASE SITE LOCATIONS 

SITE -41 
• 

SITE 39 • 
SITE 38 • 

•SITE -42 
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Holloman Air Force Base 
Introduction 

Decision Document 

GLOSSARY 

All of the following discussions of the decision documents for Sites 9, 11, 19, 21. 22, 23, 26, 28, 37, 

38, 41, 42, 43, 50, and 51 use similar terms and acronyms. To eliminate redundancy in the reference to these 

shared terms and acronyms, the glossary shown below gives a complete list of the acronyms used through 

the proposed plans. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

AFB-Air Force Base 

CERCLA--Comprehensive Environmental Response, Compensation and Liability Act 

EQ-Enviromnental Quotient 

lll-Haz.ard Index 

IRP-Installation Restoration Program 

NMED-New Mexico Environment Department 

NM WQCC-New Mexico Water Quality Control Commission 

PCBs-Polychlorinated Biphenyls 

RA-Risk Assessment 

RCRA-Resource Conservation and Recovery Act 

RI-Remedial Investigation 

U.S. EPA-. U.S. Enviromnental Protection Agency 

September 1994 



•• Holloman Air Force Base 
Introduction 

Decision Docwnent 

corrective action is unlikely to be necessary. The background levels were established during two separate 

studies at Holloman AFB: the RI Report (October, 1992) and Base-wide Backgrowul Study (December 

1993). Cleanup of PCB-contaminated wastes is guided by the regulations outlined in the 40 CFR Part 261, 

SubpartG. 

As part of the closure of each site, a survey plat of the boundaries will be completed by a 

certified land surveyor. This will be incorporated into the Base Comprehensive Plan (BCP) and Real 

Property records. The BCP is a stand alone document that contains factual information on the present 

conditions and land use at the Base and a conceptual presentation of :future development plans. This supports 

decision-making in ongoing programming activities. The BCP is coordinated with other land use 

management initiatives such as the Holloman AFB Management Action Plan and the GIS database. A BCP 

tab exists for IRP sites and existing land use restrictions. 

Furthermore, all consbuction activities must be coordinated and approved by Holloman AFB 

Environmental Flight prior to initiation. As a branch of the Federal government, Holloman AFB must 

• comply with the procedures outlined in the National Environmental Protection Act (NEPA). Proposed 

projects at Holloman AFB must go through the Environmental Impact Analysis Process (EIAP), which 

includes a review of former or closed IRP sites that may impact the project. Through this process there is 

another mechanism for ensuring that changes fn land use are considered during all future projects on Base . 

• 
September 1994 
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Holloman Air Force Base 

Declaration 

Statutory Prefereace for Treatmeat as a 
Principal Elemeat is not Applicable 

and a Five-Year Review is not Required 

Site Name and Location 

IRP Site 19 (RCRA SWMU 105) 
Golf Course Landfill 
Holloman Air Force Base, New Mexico 

Statement of Basis and Purpose 

IRPSite 19 
Decision Document 

This decision document presents the selected remedial action for the referenced site chosen in accordance 
wi1h CERCLA, as amended by SARA. This decision is based on the administrative record file for this site. 

The State ofNew Mexico concurs on the remedy. 

Description of the Selected Remedy 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. As part of the no action remedy, surface debris will be 
removed, a plat of suivey will be produced, and long-term monitoring will be conducted at the site. 

Declaration Statement 

The remedial investigation and risk assessment conducted for the site indicated that conditions at the site do 
not require further action to ensure the protection of human health and the environment. Because no 
hazardous substances will remain on-site above health-based levels, a five-year review is not necessary. 

If new evidence becomes available and suggests the need for further action, the site closeout decision may 
be reversed. Likewise, future changes in land use, environmental regulations, or environmental laws may 
reverse the closeout decision. 

Judith Espinosa, Cabinet Secretary 
New Mexico Environment Deparbnent 

John F. Miller, Jr. 
Brigader General, USAF 
Commander 

I 

Date 

Date 

September 1994 
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Holloman Air Force Base 

Site Name, Location and Description 

Decision Summary 

lRP Site 19 
Decision Document 

IRP Site 19 (RCRA SWMU 105) is the Golf Course Landfill site located due south of Fairway No. 7 and 
approximately 800 ft north of the Holloman AFB boundary (see figure). 

The near-surface geology at Holloman AFB consists of interbedded sands, silts, and clays. Soils are low to 
moderately permeable and mildly alkaline. Groundwater occurs ftom 5 to 40 ft below the surface. Local 
and regional groundwater flow direction is controlled by the southwest-trending arroyos. In the southern 
portion of Holloman AFB, regional growidwater flow is to the southwest, following the Dillard Draw 
surficial drainage system. In the northern portion of Holloman AFB, groundwater flow is to the west, 
following Ritas Draw, Malone Draw, and Lost River drainages. The general topography for the area is 
gently sloping :from the northeast toward the southwest, with a small drainage ditch cutting across the landfill 
from the northeast to the southwest. 

The unconfined aquifer beneath Holloman AFB exceeds the New Mexico Human Health Standards for total 
dissolved solids and sulfate concentrations and has been designated as unfit for human consumption based 
on NMWQCC 82-1, as amended through August 18, 1992, Parts 3-100 through 3-103. Based on the 
Guidelines for Groundwater Classification Under the EPA Groundwater Protection Strategy (EPA, 1986), 
the unconfined aquifer beneath Holloman AFB is a Class m-B aquifer and is classified as non-potable. 

Site History and Enforcement Activities 

Records indicated that the landfill was operated for roughly 10 years (from 1968 to 1978), and was used 
primarily as a disposal site for golf course grass clippings. However, it was reported that unused rodenticide 
was also disposed at the site. The existence of the "landfill" has been confirmed and is primarily a disposal 
site distributed across a 2-acre area. No other landfills are known to exist in the golf course area. 

A record search for Site 19 was conducted by the engineering firm CH2M Hill between December 1982 and 
August 1983. Radian Corporation performed the RI during 1991 and 1992. No remedial actions have been 
performed at the site. 

The site is also included as a solid waste management unit (SWMU) on Holloman AFB's HSWA permit from 
the U.S. EPA, Region VI. A RCRA Facility Assessment (RFA) was conducted by AT Kearney in 1987 and 
the RI conducted by Radian Corporation during 1991and1992 met all of the requirements of the RCRA 
Facility Investigation (RFI). 

Highlig•ts of Community Participation 

Copies of the Remedial Investigation Report-I11Vestigation, Study and Recommendation for 29 Waste Sites 
(October, 1992) and the Risk Assessment Report for the Remedial Investigation-Investigation, Study and 
Recommendation for 29 Waste Sites (June, 1992) which contain the site were released to the public January 
24, 1993. The reports were made available to the public in the administrative record located at the Holloman 
AFB Library and the Alamogordo Public Library. The notice of availability was published in the 
Alamogordo Daily News on January 24, 1993. 

2 September 1994 
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Holloman Air Force Base 
IRP Site 19 

Decision Document 

A public comment period was held from July 1993 through August 1993. A public meeting was held at the 
Alamogordo Civic Center on 26 August 1993. Representatives from Holloman AFB and the USACE 
(Omaha District) were present at the meeting to answer any questions pertaining to the site. No comments 
were received during the review period. 

This decision document presents the selected remedial action for the site, chosen in accordance with 
CERCLA, as amended by SARA. The decision for this site is based on the administrative record. 

Scope and Role of the Response Action 

The Remedial Investigation (RI) and Risk Assessment (RA) conducted for the site indicated that no action 
is necessary to protect human health and the environment under CERCLA. 

Summary of Site Characteristics 

In July 1991, Holloman AFB conducted a RI to identify the types, quantities, and locations of contaminants 
at the site. A summary of the field investigation and results of the RI are presented below. 

Groundwater 
Three groundwater monitoring wells were installed at the site to determine whether a release had occurred. 
One round of groundwater samples was taken and analyzed by a certified laboratory for volatile organic 
compounds, organochlorine pesticides and PCBs, organophosphorus pesticides, chlorinated herbicides, total 
metals, anions, and total dissolved solids. With the exception of chloride, all water quality parameters were 
detected at concentrations below the established background levels for Holloman AFB. However, the 
groundwater quality parameters for groundwater beneath Holloman AFB naturally exceed the state and 
federal regulatory criteria. (Water quality parameters include total dissolved solids, chloride, sulfate, 
fluoride, nitrate-nitrite, and total phosphorous.) Therefore, the concentration of chloride observed (present 
due to evaporite deposits) does not contribute to the degradation of the aquifer. Cadmium was the only metal 
concentration detected in a downgradient monitoring well at a level above the established background level 
for the Holloman AFB. Historical data indicate that waste containing cadmium as a constituent was not 
disposed of at the site. Therefore, it is uncertain whether cadmium concentrations reflect· a contaminant 
release to the groundwater. 

Summary of Site Risks 

A RA was conducted to estimate the potential consequences to human health and the environment that could 
result if contamination at this site is not remediated. The RA consisted of four basic steps: 1) data analysis 
and selection of chemicals of concern; 2) identification of exposure pathways and receptors (i.e .• skin, 
ingestion, or inhalation); 3) toxicity assessment or discussion of hazards and dose-response relationships 
associated with each contaminant; and 4) quantification of potential carcinogenic and noncarcinogenic risks. 
A detailed description of the RA is contained in the Risk Asses$me111 Report for the Remedial InvestigaJion
Investigation, Study and Recommendation for 29 Waste Sites (June 1992). 

Buman Health Risks 
The hwnan health risks evaluated for this site were based on the possible exposure of off-base residents to 
contaminants in the groundwater reaching an agricultural well. This exposure does not currently exist; 
however, the hypothetical scenario was evaluated to ensure a conservative assessment of potential risks 
associated with this site. 

4 September 1994 
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Holloman Air Force Base 
IRP Site 19 

Decision Document 

Generally, a total carcinogenic risk of 10"6 for each potential chemical contaminant is considered acceptable. 
This is equivaJent to a one-in-a-million excess cancer risk from exposure to that chemical. A cumulative 
total (sum of risk from all chemicals) must be at or below lo-' (or a one-in-one-hundred-thousand excess 
cancer risk). The only contaminants present at the site that cause potential concern are antimony, cadmium, 
and lead. Since the contaminants of potentiaJ concern do not have any cancer factors, the carcinogenic risks 
are unable to be calculated. Carcinogenic risk cbaracteri7.ation of the site indicates that adverse human health 
effects are unlikely. 

For a noncarcinogenic risk to be acceptable, the sum oftbe H87.ard Index (lil) may not exceed a value of 
1. The lil is the ratio of the chemical intake to a reference dose (the acceptable dose). The Ill for the site 

·is well below the value of 1, making the noncarcinogenic risk for off-base residential exposure within the 
acceptable range. Therefore, adverse health effects are not expected to result from exposure. 

Environmental Risks 
Environmental risk was evaluated using an Environmental Quotient (EG). The EQ caJculates the potential 
ecological risks associated with the contaminants of concern through the ingestion of soil and/or 
contaminated plants. EQs above a value of 1 represent the possibility of adverse environmental effects 
occurring from the intake of contaminants. No adverse ecological effects are expected to occur at sites with 
an EQ of less than 1. The EQ for the site was calculated at a value of 1.2 x 10-3 (or 0.0012), which indicates 
adverse environmental effects are unlikely to occur. 

Description of the Selected Alternative 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. 

As part of the no action remedy and site close-out procedures, the following three conditions will be met 

• The completion of a RCRA-required plat of survey which will locate the site in relation to 
a pennanent benchmark. The plat will be provided to the U.S. EPA regional administrator 
and the Holloman AFB zoning authority. The surveying will be completed by a profes
sional land surveyor, and the plat will state the obligation of Holloman AFB to restrict 
disturbance of the site. 

• Surface debris will be removed from the site. Following removal of the debris, a composite 
sample will be collected from areas that contained debris. If stained or disturbed soil is 
observed, a discrete sample will be collected from that location. The soil samples will be 
analyzed using EPA methods SW8240, SW8080, SW8150, SW8140, and metals. 

A .continued groundwater monitoring program was recommended in the Remedial Investigation Report -
Investigation. Study and Recommendation for 29 Waste Sites (October 1992). This additional sampling is 
to ensure the safety of the surrounding population and the environment. Groundwater samples will be 
collected and analyzed for volatile organics, organochlorine pesticides and PCBs, organophosphorus 
pesticides, chlorinated herbicides, and total metals once every 2 years for 10 years to ensure that any 
potential future release from the site does not go undetected. A long-term monitoring work plan will be 
submitted by Holloman AFB for approval by the NMED . 
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To determine whether further investigation is warranted, analytical results will be compared with triggering 
criteria. Proposed RCRA Subpart S action levels (Federal Register Vol 55, No. 145, pp. 30798-30884) will 
be used as triggering criteria. Proposed RCRA Subpart S action levels are to-be-considered standards 
presented in the discussion of applicable, relevant, and appropriate requirements in Appendix B of the RI 
report. If the analytes are detected at concentrations above the triggering criteria, the site will be considered 
for further investigation. 

In the RI, lead was detected at concentrations above the proposed RCRA Subpart S action levels. However, 
the Risk Assessment Report for the Remedial Investigation -Investigation, Study and Recommendation of 29 
Waste Sites (June 1992) found that these constituents do not pose a threat to human health or the 
environment. Results of the RA are discussed further in the next section. For these constituents, 
concentrations one order of magnitude greater than the proposed RCRA Subpart S action levels will be used 
as triggering criteria. 

Following each of the five rounds of the continued groundwater monitoring program, a report will be 
prepared. The report will include a comparison of the results with the triggering criteria, conclusiQns, and 
recommendations. If triggering criteria are not exceeded, the recommendation will be to sample again every 
2 years until the 10 years have passed. If triggering criteria are exceeded, the wells will be resampled to 
confirm the results and the. NMED will be notified. If resampling does not confirm the results, the 
conclusion will be that no release has occurred and a request will be made to return to the continued 
groundwater monitoring program until the 10 years have passed. If resampling verifies that concentrations 
exceed the established triggering criteria, the conclusion will be that a release may have occurred. Following 
verification of a potential release, the risks posed to human health or the environment will be reevaluated 
using the procedures presented in the RA report. 

Responsiveness ~ummary 

The Proposed Plan for the site was released for public comment in July 1993. The Proposed Plan identified 
no action as the preferred remedial alternative. The no action alternative included long-term groundwater 
monitoring and the production of a plat of survey for the site. 1be NMED requested that Holloman AFB 
remove surface debris and conduct limited sampling as a requirement of site closure. No comments were 
submitted during the public review period; therefore no significant changes to the preferred remedial action, 
as it was presented in the Proposed Plan, were necessary. 
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Statutory Preference for Treatment a5 ~ 
Principal Element is not Applicable 

and a Five--Year Review is not Required 

Site Name and Location 

IRP Site 21 (RCRA SWMU 116) 
West Area Landfill No. 2 
Holloman Air Force Base, New Mexico 

Statement of Basis and Purpose 

IRP Sitc21 
Decision Document 

This decision document presents the selected remedial action for the referenced site chosen in accordance 
with CERCLA, as amended by SARA. This decision is based on the administrative record file for this site. 

The State of New Mexico concurs on the remedy. 

Description of the Selected Remedy 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment As part of the no action remedy, surface debris will be 
removed from the site, a plat of survey will be produced for the site, and long-term monitoring will be 
conducted at the site. 

Declaration Statement 

The remedial investigation and risk assessment conducted for the site indicated that conditions at the site do 
not require further action to ensure the protection of human health and the environment. Because no 
h87.8J'dous substances will remain on-site above health-based levels, a five-year review is not necessary. 

If new evidence becomes available and suggests the need for further action, the site closeout decision may 
be reversed. Likewise, future changes in land use, environmental regulations, or environmental laws may 
reverse the closeout decision. 

Judith Espinosa, Cabinet Secretary 
New Mexico Environment Department 

John F. Miller, Jr. 
Brigader General, USAF 
Commander 

Date 

Date 
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IRP Site 21 (RCRA SWMU 116) is the West Area Landfill No. 2 site located east of the Solar Observatory, 
Building 910 (see figure) at Holloman AFB. 

The near-surface geology at Holloman AFB consists of interbedded sands, silts, and clays. Soils are low to 
moderately permeable and mildly alkaline. Groundwater occurs from S to 40 ft below the surface. Local 
and regional groundwater flow direction is controlled by the southwest-trending arroyos. In the southern 
portion of Holloman AFB, regional groundwater flow is to the southwest, following the Dillard Draw 
surficial drainage system. In the northern portion of Holloman AFB, groundwater flow is to the west, 
following Ritas Draw, Malone Draw, and Lost River drainages. 

The unconfined aquifer beneath Holloman AFB exceeds the New Mexico Human Health Standards for total 
dissolved solids and sulfate concentrations and bas been designated as unfit for human consumption based 
on NMWQCC 82-1, as amended through August 18, 1992, Parts 3-100 through 3-103. Based on the 
Guidelines for Groundwater Classification Under the EPA. Groundwater Protection Strategy (EPA, 1986), 
the unconfined aquifer beneath Holloman AFB is a Class m-B aquifer and is classified as non-potable. 

Site History and Enforcement Activities 

The landfill was primarily a dump site covering 1 to 2 acres. Bioenvironmental Engineering records at 
Holloman AFB indicate that waste materials contained at the site included paper baSS> food cans, boxes, 
boards, and tree limbs. One interviewee of Holloman AFB indicated that some 55-gal drums were observed 
during the active period of the landfill. It was active from the early 1970s (assumed) until 1977. Disposal 
operations were stopped after the site was identified as an unapproved landfill. 

A record search for Site 21 was conducted by the engineering firm CH2M Hill between December 1982 and 
August 1983. Radian Corporation perfonned the RI during 1991 and 1992. No remedial actions have been 
performed at the site. 

The site is also included as a solid waste management unit (SWMU) on Holloman AFB's HSWA permit :from 
the U.S. EPA, Region VI. ARCRAFacility Assessment(RFA)was conducted by ATKeamey in 1987 and 
the RI conducted by Radian Corporation during 1991 and 1992 met all of the requirements of the RCRA 
Facility Investigation (RFI). 

Highlights of Community Participation 

Copies of the Remedial ITlllestigation Report-Investigation. Study and Recommendation for 29 Waste Sites 
(October, 1992) and the Risk Assessment Report for the Remedial Investigation-Investigation, Study and 
Recommendation for 29 Waste Sites (June, 1992) which contain the site were released to the public January 
24, 1993. The reports were made available to the public in the administrative record located at the Holloman 
AFB Library and the Alamogordo Public Library. The notice of availability was published in the 
Alamogordo Daily News on January 24, 1993 . 

2 September 1994 



l.H 

~ 

I 
~ 

• 

MW-21-04 
4032.JS-$-

MW-21-03 
40J2.61 

.. -~MW-21-02 
v 40JJ.02 

• 
// / . . / 

/ // 

AMW-21-01 
. ._., 4039.70 

Approximate 
Boundary of 
West Area 
Landfill No. 2 

NORTH 

LEGEND 

-$- Monitor Well 

• 

., 
'° '° N ... 

~ r 
! 
> i:;· 
"'II 

~ r 

4032.61 Water Level 04 NOV 91 

/ Groundwater F'low Direction 

(1 Landfill 

w 
scALE I m: 

0 100 2?0 I o 20 •o •• •O i ~ 
feet Meters ~ 

~ 
~~ 



• 

• 

Holloman Air Force Base 
IRP Sitc21 

Decision Document 

A public comment period was held ftom July 1993 through August 1993. A public meeting was held at the 
Alamogordo Civic Center on 26 August 1993. Representatives from Holloman AFB and the USACE 
(Omaha District) were present at the meeting to answer any questions pertaining to the site. No comments 
were received during the review period. 

This decision document presents the selected remedial action for the site, chosen in accordance with 
CERCLA, as amended by SARA. The decision for this site is based on the administrative record. 

Scope and Role of the Response Action 

1he Remedial Investigation (RI) and Risk Assessment (RA) conducted for the site indicated that no action 
is necessary to protect human health and the environment wder CERCLA. 

Summary of Site Characteristics 

In July 1991, Holloman AFB conducted a RI to identify the~ quantities, and locations of contaminants 
at the site. A summary of the field investigation and results of the RI are presented below. 

Groundwater 
Four groundwater monitoring wells were installed at the site to determine whether a release of contaminants 
to the groundwater bad occurred. One round of groundwater samples was taken and analyzed by a certified 
laboratory for volatile organic compounds, total metals, organopbosphorus pesticides, organochlorine 
pesticides and PCBs, chlorinated herbicides, anions, and total dissolved solids. All water quality parameters 
were detected at concentrations below the established background levels for Holloman AFB. (Water quality 
parameters include total dissolved solids, chloride, sulfate, fluoride, nitrate-nitrite, and total phosphorous.) 
Cadmium was the only metal concentration detected in a downgradient monitoring well at a level above the 
established background level for Holloman AFB. However, it is uncertain whether cadmium concentrations 
reflect a contaminant release to the groundwater. Furthermore, bell7.ene was detected in a downgradient well 
above the established action level, so the presence of this analyte may indicate that a possible release has 
occurred. 

Summary of Site Risks 

A RA was conducted to estimate the potential consequences to hwnan health and the environment that could 
result if contamination at this site is not remediated. The RA consisted of four basic steps: l) data analysis 
and selection of chemicals of concern; 2) identification of exposure pathways and receptors (i.e., skin, 
ingestion, or inhaJation); 3) toxicity assessment or discussion of baz.vds and dose-response relationships 
associated with each contaminant; and 4) quantification of potential carcinogenic and noncarcinogenic risks. 
A detailed description of the RA is contained in the Risk.Assessment Report for the Remedial Jnves#gation
Investigation, Study and Recommendation/or 29 Waste Sites (June 1992). 

Hu1112n Health Risks 
The hwnan health risks evaluated for this site were based on the possible exposure of off-base residents to 
contaminants in the groundwater reaching an agricultural well. This exposure does not currently exist; 
however, the hypothetical scenario was evaluated to ensure a conservative assessment of potential risks 
associated with this site . 
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Generally, a total carcinogenic risk of 1 O" for each potential chemical contaminant is considered acceptable. 
This is equivalent to a one-in-a-miJlion excess cancer risk from exposure to that chemical. A cumulative 
total (sum of risk from all chemicals) must be at or below 10-S (or a one-in-one-hundred-thousand excess 
cancer risk). Carcinogenic risk characterization of the site indicate that adverse human health effects are 
unlikely. 

For a noncarcinogenic risk to be acceptable, the sum of the Hazard Index {IIl) may not exceed a value of 
l. The ID is the ratio of the chemical intake to a reference dose (the acceptable dose). The ID for the site 
is 0~0004 to 0.0002 which is well below the value of 1, making the noncarcinogenic risk for off-base 
residential exposure within the acceptable range. Therefore, adverse health effects are not expected to result 
from exposure. 

Environmental Risks 
Environmental risk was evaluated using an Environmental Quotient (EQ). The EQ calculates the potential 
ecological risks associated with the contaminants of concern through the ingestion of soil and/or 
contaminated plants. EQs above a value of 1 represent the possibility of adverse environmental effects 
occmring from the intake of contaminants. No adverse ecological effects are expected to occur at sites with 
anEQofless than 1. TheEQforthe site was calculated at a value of3 x 10-s (or0.00003), which indicates 
adverse environmental effects are unlikely to occur. 

Description of tbe Selected Alternative 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. 

As part of the no action remedy and site close-out procedures, the following three conditions will be met: 

• The completion of a RCRA-required plat of survey which will locate the site in relation to 
a permanent benchmark. The plat will be provided to the U.S. EPA regional administrator 
and the Holloman AFB roning authority. The surveying will be completed by a profes
sional land surveyor, and the plat will state the obligation of Holloman AFB to restrict 
disturbance of the site. 

• Surface debris will be removed from 1he site. Following removal of the debris, a composite 
sample will be collected from areas that contained debris. If stained or disturbed soil i_s 
observed, a discrete sample will be collected from that location. The soil samples will be 
analyzed using EPA methods SW8240, SW8080, SW8150, SW8140, and metals. 

A continued groundwater monitoring program was recommended in the Remedial Investigation Report -
Investigation, Study and Recommendation/or 29 Waste Sites (October 1992). This additional sampling is 
to ensure the safety of the surrounding population and the environment. Groundwater samples will be 
collected and analyzed for volatile organics, organochlorine pesticides and PCBs, organophosphorus 
pesticides, chlorinated herbicides, and total metals once every 2 years for 10 years to ensure that any 
potential future release from the site does not go undetected. A long-tenn monitoring work plan will be 
submitted by Holloman AFB for approval by the NMED. 

To determine whether further investigation is warranted, analytical results wiJI be compared with triggering 
criteria Proposed RCRA Subpart S action levels (Federal Register Vol 55, No. 145, pp. 30798-30884) will 
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be used as triggering criteria. Proposed RCRA Subpart S action levels are to-be-considered standards 
presented in the discussion of applicabl~ relevant, and appropriate requirements in Appendix B of the RI 
report. If the analytes are detected at concentrations above the triggering criteria, the site will be considered 
for further investigation. 

In the RI, lead was detected at concentrations above the proposed RCRA Subpart S action levels. However, 
the Risk Assessment Report for the Remedial Investigation-Investigation, Study and Recommendation of 29 
Waste Sites (June 1992) found that these constituents do not pose a threat to human health or the 
environment. Results of the RA are discussed further in the next section. For these constituents, 
concentrations one order of magnitude greater than the proposed RCRA Subpart S action levels will be used 
as triggering criteria. 

Following each of the five rounds of the continued groundwater monitoring program, a report will be 
prepared. The report will include a ~mparison of the results with the triggering criteria, conclusions, and 
recommendations. If triggering criteria are not exceeded, the recommendation will be to sample again every 
2 years until the 10 years have passed. If triggering criteria are exceeded, the wells wilJ be resampled to 
confmn the results and the NMED will be notified. If resampling does not confirm the results, the 
conclusion will be that no release has occurred and a request will be made to return to the continued 
grolllldwater monitoring program until the .10 years have passed. If resampling verifies that concentrations 
exceed the established triggering criteria, the conclusion will be that a release may have occurred. Following 
verification of a potential release, the risks posed to human health or the environment will be reevaluated 
using the procedures presented in the RA report. 

Responsiveness Summary 
The Proposed Plan for the site was released for public comment in July 1993. The Proposed Plan identified 
no action as the preferred remedial alternative. The no action alternative included long-term groundwater 
monitoring and the production of a plat of survey for the site. 1be no action alternative was amended by 
NMED to include removal of surface debris and limited soil sampling. No comments were submitted during 
the public review period; therefore no significant changes to the preferred remedial action, as it was 
presented in the Proposed Plan, were necessary. 
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Statutory Preference for Treatment as a 
Principal Element is not Applicable 

and a Five-Year Review is not Required 

Site Name and Location 

IRP Site 22 (RCRA SWMU 115) 
West Area Landfill No. 1 
Holloman Air Force Base, New Mexico 

Statement of Basis and Purpose 

IRPSite22 
Decision Document 

This decision document presents the selected remedial action for the referenced site chosen in accordance 
with CERC~ as amended by SARA. This decision is based on the administrative record file for this site. 

The State of New Mexico concurs on the remedy. 

Description of the Selected Remedy 

The remedial investigation and riSk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. As part of the no action remedy, surface·debris will be 
removed from the site, a plat of survey will be produced for the site, and long-term monitoring will be 
conducted at the site. 

Declaration Statement 

•· 
The remedial investigation and risk assessment conducted for the site indicated that conditions at the site do 
not require further action to ensure the protection of human health and the environment. Because no 
hazardous substances will remain on-site above health-based levels, a five-year review is not necessary. 

If new evidence becomes available and suggests the need for further action, the site closeout decision may 
be reversed. Likewise, future changes in land use, environmental regulations, or environmental laws may 
reverse the closeout decision; 

Judith Espinosa, Cabinet Secretary 
New Mexico Environment Department 

. John F. Miller, Jr. 
. Brigader General, USAF 

Commander 

I 

Date 

Date 
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IRP Site 22 (RCRA SWMU 115) is the West Area Landfill No. I site located in an arroyo near the Solar 
Observatory, Building 910, on Holloman AFB (see figure). 

The near-surface geology at Holloman AFB consists of interbedded sands, silts, and clays. Soils are low to 
moderately permeable and mildly allcaline. Groundwater occurs from 5 to 40 ft below the surface. Local 
and regional groundwater flow direction is controlled by the southwest-trending arroyos. In the southern 
portion of Holloman AFB, regional groundwater flow is to the southwest, following the Dillard Draw 
surficial drainage system. In the northern portion of Holloman AFB, groundwater flow is to the west, 
following Ritas Draw, Malone Draw, and Lost River drainages. 

The unconfmed aquifer beneath Holloman AFB exceeds the New Mexico Hwnan Health Standards for total 
dissolved solids and sulfate concentrations and has been designated as unfit for human consumption based 
on NMWQCC 82-1, as amended through August 18, 1992, Parts 3-100 through 3-103. Based on the 
Guidelines for Growulwater Classification Under the EPA Groundwater Protection Strategy (EPA, 1986), 
the unconfined aquifer beneath Holloman AFB is a Class ill-B aquifer and is classified as non-potable. 

Site History and Enforcement Activities 

The landfill was primarily a dump covering 2 to 3 acres and was used from 1974 to 1978. Bioenvironmental 
Engineering records of the Base indicate that items such as plastic sheets, boxes, and empty cans were the 
types of solid wastes disposed of at the site. Some 55-gal. drmns were reportedly observed during the active 
period of the landfill. Disposal operations were stopped after the location was identified as an unapproved 
landfill. 

A record search for Site 22 was conducted by the engineering :finn CH2M Hill between December 1982 and 
August 1983. Radian Corporation performed the RI during 1991 and 1992. No remedial actions have been 
performed at the site. 

The site is also included as a solid waste management unit (SWMU) on Holloman AFB's HSWA permit from 
the U.S. EPA, Region VI. A RCRA Facility Assessment (RFA) was conducted by AT Kearney in 1987 and 
the RI conducted by Radian Corporation during 1991 and 1992 met all of the requirements of the RCRA 
Facility Investigation (RFI). 

Highlights of Community Participation 

Copies of the Remedial Investigation Report-Investigation, Study and Recommendation/or 29 Waste Sites 
(October, 1992) and the Risk Assessment Report for the Remedial Investigation-Investigation, Study and 
Recommendation/or 29 Waste Sites (June, 1992) which contain the site were released to the public January 
24, 1993. The reports were made available to the public in the administrative record located at the Holloman 
AFB Library and the Alamogordo Public Library. The notice of availability was published in the 
Alamogordo Daily News on January 24, 1993 . 
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A public comment period was held from July 1993 through August 1993. A public meeting was held at the 
Alamogordo Civic Center on 26 August 1993. Representatives from Holloman AFB and the USACE 
(Omaha District) were present at the meeting to answer any questions pertaining to the site. No comments 
were received during the review period. 

This decision document presents the selected remedial action for the site, chosen in accordance with 
CERCLA, as amended by SARA. The decision for this site is based on the administrative record. 

Scope and Role of the Response Action 

The Remedial Investigation (RI) and Risk Assessment (RA) conducted for the site. indicated that no action 
is necessary to protect human health and the environment under CERCLA. 

Summary or Site Characteristics 

In July 1991, Holloman AFB conducted a RI to identify the types, quantities, and locations of contaminants
at the site. A summary of the field investigation and results of the RI are presented below. 

Groundwater 
Four groundwater monitoring wells were installed at the site to determine whether a release of contaminants 
to the groundwater had occurred. One round of groundwater samples was taken and analyzed by a certified 
laboratory for volatile organic compounds, total metals, organophosphorus pesticides, organochlorine 
pesticides and PCBs, chlorinated herbicides, anions, and total dissolved solids. All water qualify parameters 
were detected at concentrations below the established background levels for Holloman AFB. (Water quality 
parameters include total dissolved solids, chloride, sulfate, fluoride, nitrate-nitrite, and total phosphorous.) 

The pesticides 4,4-DDE and alpha-BHC were detected in one downgradient monitoring well; no pesticides 
were detected in the other monitoring wells. Cadmium was the only metal concentration detected in a 
downgradient monitoring well at a level above the established background level for Holloman AFB. 
However, it is uncertain whether cadmium concentrations reflect a contaminant release to the groundwater. 

Summary of Site Risa 

A RA was conducted to estimate the potential consequences to human health and the environment that could 
result if contamination at this site is not remediated. The RA consisted of four basic steps: l) data analysis 
and selection of chemicals of concern; 2) identification of exposure pathways and receptors (i.e., skin, 
ingestion. or inhalation); 3) toxicity assessment or discussion of hazards and dose-response relationships 
associated with each contaminant; and 4) quantifi~on of potential carcinogenic and noncarcinogenic risks. 
A detailed description of the RA is contained in the Risk Assessment Report for the Remedial lnvestigation
Jnvestigation. Study and Recommendation for 29 Waste Sites (June 1992). 

Human Health Risks 
The human health risks evaluated for this site were based on the possible exposure of off-base residents to 
contaminants in the groundwater reaching an agricultural well. This exposure does not currently exist; 
however, the hypothetical scenario was evaluated to ensure a conservative assessment of potential risks 
associated with this site. 
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Generally, a total carcinogenic risk of 1 O' for each potential chemical contaminant is considered acceptable. 
This is equivalent to a one-in-a-million excess cancer risk from exposure to that chemical. A cumulative 
total (sum of risk from all chemicals) must be at or below 10-5 (or a one-in-one-hundred-thousand excess 
cancer risk). For a noncarcinogenic risk to be acceptable, the sum of the Hazard Index (Ill) may not exceed 
a value of 1. The Ill is the ratio of the chemical intake to a reference dose (the acceptable dose). 

Groundwater modeling indicates that there are no contaminant concentrations available for hmnan exposure; 
thus, adverse human health effects are unlikely for this site. 

Environmental Risks 
Environmental risk was evaluated using an Environmental Quotient (EQ). The EQ calculates the potential 
ecological risks associated with the contaminants of concern through the ingestion of soil and/or 
contaminated plants. EQs above a value of 1 represent the possibility of adverse environmental effects 
occurring from the intake of contaminants. No adverse ecological effects are expected to occur at sites with 
an EQ of less than 1. The EQ for the site was calculated at a value of 4.6 x 10' (or 0.0000046), which 
indicates adverse environmental effects are unlikely to occur. 

Description of the Selected Alternative 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. 

As part of the no action remedy and site close-out procedures, the following three conditions will be met: 

• The completion of a RCRA-required plat of survey which will locate the site in relation to 
a permanent benchmark. The plat will be provided to the U.S. EPA regional administrator 
and the Holloman AFB zoning authority. The surveying will be completed by a profes
sional land surveyor, and the plat will state the obligation of Holloman AFB to restrict 
disturbance of the site. 

• Surface debris will be removed from the site. Following removal of the debris, a composite 
sample will be collected from areas that contained debris. If stained or disturbed soil is 
observed, a discrete sample will be collected from that location. The soil samples will be 
analyzed using EPA methods SW8240, SW8080, SW8150, SW8140, and metals. 

A continued groundwater monitoring program was recommended in the Remedial 111Vestigation Report -
Investigation, Study and Recommendation/or 29 Waste Sites (October 1992). This additional sampling is 
to ensure the safety of the surrounding population and the environment. Groundwater1, samples will be 
collected and analyzed for volatile organics, organochlorine pesticides and PCBs, organophosphorus 
pesticides, chlorinated herbicides, and total metals once every 2 years for I 0 years to ensure that any 
potential future release from the site does not go undetected. A long-term monitoring plan will be submitted 
by Holloman AFB for approval by the NMED. 

To determine whether further investigation is warranted, analytical results will be compared with triggering 
criteria. Proposed RCRA Subpart S action levels (Federal Register Vol 55, No. 145, pp. 30798-30884) will 
be used as triggering criteria. Proposed RCRA Subpart S action levels are to-be-considered standards 
presented in the discussion of applicabJe, relevant, and appropriate requirements in Appendix B of the RI 
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report. If the analytes are detected at concentrations above the triggering criteria, the site will be considered 
for further investigation. 

In the RI, lead was detected at concentrations above the proposed RCRA Subpart S action levels. However, 
the JWk Assessment Report for the Remedial Investigation -brvestigation, Sl1/dy and Recommendation of 29 
Waste Sites (June 1992) found that these constituents do not pose a threat to human health or the 
environment. Results of the RA are discussed further in the next section. For these constituents, 
concentrations one order of magnitude greater than the proposed RCRA Subpart S action levels will be used 
as triggering criteria. 

Following each of the five rounds of the continued groundwater monitoring program, a report will be 
prepared. The report will include a comparison of the results with the triggering criteria, conclusions, and 
recommendations. If triggering criteria are not exceeded, the recommendation will be to sample again every 
2 years until the 10 years have passed. If triggering criteria are exceeded, the wells will be resampled to 
confirm the results and the NMED will be notified. If resampling does not confirm the results, the 
conclusion will be that no release has occurred and a request will be made to return to the continued 
groundwater monitoring program until the 10 years have passed. If resampling verifies that concentrations 
exceed the established triggering criteria, the conclusion will be that a release may have occurred. Following 
verification of a potential release, the risks posed to human health or the environment will be reevaluated 
using the procedures presented in the RA report. 

Responsiveness Summary 
The Proposed Plan for the site was released for public comment in July 1993. The Proposed Plan identified 
no action as the preferred remedial alternative. The no action alternative included long-term groundwater 
monitoring and the production of a plat of survey for the site. The no action alternative was modified by 
NMED to include the removal of surface debris and limited soil sampling. No comments were submitted 
during the public review period; therefore no significant changes to the preferred remedial action, as it was 
presented in the Proposed Plan, were necessary. 
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Site Name and Location 
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Holloman Air Force Base, New Mexico 

Statement of Basis and Purpose 

IR.P Site23 
Decision Document 

This decision document presents the selected remedial action for the referenced site chosen in accordance 
with CERCLA, as amended by SARA. This decision is based on the administrative record file for this site. 

The State ofNew Mexico concurs on the remedy. 

Description of the Selected Remedy 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
·to protect human health and the environment. As part of the no action remedy, surface debris will be 
removed from the site, a plat of survey will be produced for the site, and long-tenn monitoring will be 
conducted at the site. 

Declaration Statement 

The remedial investigation and risk assessment conducted for the site indicated that conditions at the site do 
not require further action to ensure the protection of human health and the environment. Because no 
h87.8I'dous substances will remain on-site above health-based levels, a five-year review is not necessary. 

If new evidence becomes available and suggests the need for further action, the site closeout decision may 
be reversed. Likewise, future changes in land use, environmental regulations, or environmental laws may 
reverse the closeout decision. 

Judith Espinos~ Cabinet Secretary 
New Mexico Environment Department 

John F. Miller, Jr. 
Brigader General, USAF 
Commander 

1 

Date 

Date 

September 1994 



•• Holloman Air Fon:e Base 

Site Name, Location and Description 

Decision Summary 

IRPSite23 
Decision Document 

IRP Site 23 (RCRA SWMU 108) is the MOBSS Landfill site located in a borrow pit west of the Solar 
ObseIVatory, Building 910, on Holloman AFB (see figure). 

The near-surface geology at Holloman AFB consists of interbedded sands, silts, and clays. Soils are low to 
moderately permeable and mildly alkaline. Groundwater occurs from S to 40 ft below the surface. Local 
and regional groundwater flow direction is controlled by the southwest-trending arroyos. In the southern 
portion of Holloman AFB, regional groundwater flow is to the southwest, following the Dillard Draw 
surficial drainage system. In the northern portion of Holloman AFB, groundwater flow is to the west, 
following Ritas Draw, Malone Draw, and Lost River drainages. 

The unconfined aquifer beneath Holloman AFB exceeds the New Mexico Human Health Standards for total 
dissolved solids and sulfate concentrations and has been designated as unfit for human consumption based 
on NMWQCC 82-1, as amended through August 18, 1992, Parts 3-100 through 3-103. Based on the 
Guidelines for Grmmdwater Classification Under the EPA Groundwater Protection Strategy (EPA, 1986), 
the unconf'med aquifer beneath Holloman AFB is a Class m-B aquifer and is classified as non-potable. 

Site History and Enforcement Activities 

The landfill received a variety of waste from 1976 to 1979. Cans of diazinon and dibromocbloromethane 
and 55-gal. drums of unknown contents, as documented in previous reports, were observed at the disposal 
site. During the reconnaissance, asphalt, construction debris, a concrete vault, a trailer, two or three empty 
55-gal. drums, four or five 1-gal. metal buckets of roofing tar, and other materials were found at the dump 
site. 

A record search for Site 23 was conducted by the engineering firm CH2M Hill between December 1982 and 
August 1983. Radian Corporation per{onned the RI during 1991 and 1992. No remedial actions have been 
performed at the site. 

The site is also included as a solid waste management unit (SWMU) on Holloman AFB's HSWA permit from 
the U.S. EPA, Region VI. A RCRA Facility Assessment (RF A) was conducted by AT Kearney in 1987 and 
the RI conducted by Radian Corporation during 1991 and 1992 met all of the requirements of the RCRA 
Facility Investigation (RFI). 

IDgbligbts of Community Participation 

Copies of the Remedial Investigation Report-Investigation, Study and Recommendation for 29 Waste Sites 
(October, 1992) and the Risk Assessment Report/or the Remedial Investigation-Investigation, Study and 
Recommendation/or 29 Waste Sites (June, 1992) which contain the site were released to the public January 
24, 1993. The reports were made available to the public in the administrative record located at the Holloman 
AFB Library and the Alamogordo Public Library. The notice of availability was published in the 
Alamogordo Daily News on January 24, 1993. 

2 September 1994 
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Holloman Air Force Base 
IRPSite23 

Decision Docmnent 

A public comment period was held from July 1993 through August 1993. A public meeting was held at the 
Alamogordo Civic Center on 26 August 1993. ·Representatives :from Holloman AFB and the USACE 
(Omaha District) were present at the meeting to answer any questions pertaining to the site. No comments 
were received dwing the review period. 

This decision document presents the selected remedial action for the site, chosen in accordance with 
CERCLA, as amended by SARA. The decision for this site is based on the administrative record. 

Scope and Role of the Response Action 

The Remedial Investigation (RI) and Risk Assessment (RA) conducted for the site indicated that no action 
is necessary to protect human health and the environment under CERCLA. 

Summary of Site Characteristics 

In July 1991, Holloman AFB conducted a RI to identify the types, quantities, and locations of contaminants 
at the site. A summary of the field investigation and results of the RI are presented below. 

Groundwater 
Fom grollndwater monitoring wells were installed at the site to detennine whether a release of contaminants 
to the groundwater bad occurred. One round of groundwater samples was taken and analyzed by a certified 
laboratory for volatile organic compounds, total metals, organophosphorus pesticides, organochlorine 
pesticides and PCBs, chlorinated herbicides, anions, and total dissolved solids. With the exceptions of 
chloride and total phosphorous, all water quality parameters were detected at concentrations below the 
established background levels for Holloman AFB. (Water quality parameters include total dissolved solids, 
chloride, sulfate, fluoride, nitrate-nitrite, and total phosphorous.) Chloride and total phosphorus were 
detected slightly above the established background levels. However, the groundwater quality parameters 
for Holloman AFB naturally exceed the state and federal regulatory criteria. 

Lead was the only metal concentration detected in a downgradient monitoring well at a level above the 
established background level for Holloman AFB. It is uncertain whether lead concentrations reflect a 
contaminant release to the groundwater. The pesticide delta-BHC was detected in downgradient wells, with 
the presence indicating that a possible release of contaminants may have occurred to the environment. These 
two wells are located in a borrow pit that fills with runoff water during rainfall events. Smface water runoff 
may have affected groundwater quality in the borrow pit by introducing pesticides commonly used in past 
Base operations. The lack of detected constituents for the other parameters, particularly for other pesticides 
and herbicides, suggests that the MOBSS Landfill has had little impact on the local groundwater. 

Summary of Site Risks 

A RA was conducted to estimate the potential consequences to human health and the environment that could 
result if contamination at this site is not remediated. The RA consisted of four basic steps: I) data analysis 
and selection of chemicals of concern; 2) identification of exposure pathways and receptors (i.e., skin, 
ingestion, or inhalation); 3) toxicity assessment or discussion of hazards and dose-response relationships 
associated with each contaminant; and 4) quantification of potential carcinogenic and noncarcinogenic risks. 
A detailed description of the RA is contained in the Risk.Assessment Report for the Remedial Investigation
Jnvestigation, Study and Recommendation for 29 Waste Sites (June 1992). 

4 September 1994 
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Holloman Air Force Base 

Human Health Risks 

IR.PSite23 
Decision Document 

The human health risks evaluated for this site were based on the possible exposure of off-base residents to 
contaminants in the groundwater reaching an agricultural well. This exposure does not currently exist; 
however, the hypothetical scenario was evaluated to ensure a conservative assessment of potential risks 
associated with this site. 
Generally, a total carcinogenic risk of 1 O"' for each potential chemical contaminant is considered acceptable. 
This is equivalent to a one-in-a-million excess cancer risk from exposure to that chemical. A cumulative 
total (sum of risk from all chemicals) must be at or below 10-5 (or a one-in-one-hundred-thousand excess 
cancer risk). For a noncarcinogenic risk to be acceptable, the sum of the Hazard Index (ID) may not exceed 
a value of 1. The Ill is the ratio of the chemical intake to a reference dose (the acceptable dose). 

Groundwater modeling indicates that there are no contaminant concentrations available for human exposure; 
thus, adverse human health effects are unlikely for this site. 

Environmental Risks 
Environmental risk was evaluated using an Environmental Quotient (EQ). The EQ calculates the potential 
ecological risks associated with the contaminants of concern through the ingestion of soil and/or 
contaminated plants. EQs above a value of 1 represent the possibility of adverse environmental effects 
occurring :from the intake of contaminants. No adverse ecological effects are expected to occur at sites with 
an EQ of less than 1. The EQ for the site was calculated at a value of 8.2 x 1 O"' (or 0.0000082), which 
indicates adverse environmental effects are unlikely to occur. 

Description of the Selected Alternative 

The remedial investigation and risk assessment conducted for the site indicated that no action is necessary 
to protect human health and the environment. 

As part of the no action re~edy and site close-out procedures, the following three conditions will be met: 

• The completion of a RCRA-required plat of survey which will locate the site in relation to 
a permanent benchmark. The plat will be provided to the U.S. EPA regional administrator 
and the Holloman AFB roning authority. The surveying will be completed by a profes
sional land surveyor, and the plat will state the obligation of Holloman AFB to restrict 
disturbance of the site. 

• Surface debris will be removed :from the site. Following removal of the debris, a composite 
sample will be collected :from areas that contained debris. If stained or disturbed soil is 
observed, a discrete sample will be collected :from that location. The soil samples will be 
analyzed using EPA methods SW8240, SW8080, SW8150, SW8140, and metals. 

A continued groundwater monitoring program was recommended in the Remedial Investigation Report -
Investigation, Study and Recommendation for 29 Waste Sites (October 1992). This additional sampling is 
to ensure the safety of the surrounding population and the environment. Groundwater samples will be 
collected and analyzed for volatile organics, organochlorine pesticides and PCBs, organophosphorus 
pesticides, chlorinated herbicides, and total metals once every 2 years for 10 years to ensure that any 
potential future release from the site does not go widetected. A long-tenn monitoring plan will be submitted 
by Holloman AFB for approval by the NMED. 

5 September 1994 
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To determine whether further investigation is warranted, analytical results will be compared with triggering 
criteria. Proposed RCRA Subpart S action levels (Federal Register Vol 55, No. 145, pp. 30798-30884) will 
be used as triggering criteria. Proposed RCRA Subpart S action levels are to-be--considered standards 
presented in the discussion of applicable, relevant, and appropriate requirements in Appendix B of the RI 
report. If the analytes are detected at concentrations above·the triggering criteria, the site will be considered 
for further investigation. 

In the RI, lead was detected at concentrations above the proposed RCRA Subpart S action levels. However, 
the Risk~essment Report for the Remedial Investigation -Investigation, Study and Recommendation of 29 
Waste Sites (June 1992) found that these constituents do not pose a threat to human health or the 
environment. Results of the RA are discussed further in the next section. For these constituents, 
concentrations one order of magnitude greater than the proposed RCRA Subpart S action levels will be used 
as triggering criteria. 

Following each of the five rounds of the continued groundwater monitoring program, a report will be 
prepared. The report will include a comparison of the results with the triggering criteria, conclusions, and 
recommendations. If triggering criteria are not exceeded, the recommendation will be to sample again every 
2 years until the 10 years have passed. If triggering criteria are exceeded, the wells will be resampled to 
confirm the results. If resampling does not confirm the results, the conclusion will be that no release has 
occurred and a request will be made to return to the continued groundwater monitoring program until the 
10 years have passed. If resampling verifies that concentrations exceed the established triggering criteria, 
the conclusion will be that a release may have occurred. Following verification of a potential release, the 
risks posed to human health or the environment will be reevaluated using the procedures presented in the 
RA report. 

Responsiveness Summary 

The Proposed Plan for the site was released for public comment in July 1993. The Proposed Plan identified 
no action as the preferred remedial alternative. The no action alternative included Jong-term groundwater 
monitoring and the production of a plat of survey for the site. The no action alternative was modified by 
NMED to include the removal of surface debris and limited soil sampling. No comments were submitted 
during the public review period; therefore no significant changes to the preferred remedial action, as it was 
presented in the Proposed Plan, were necessary . 

6 September 1994 
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Holloman Air Force Base 

Site Names and Location 

Declaration 

Statutory Preference for Treatment as a 
Principal Element is not Applicable 
and a Five-Year Review is Required 

IRP Sites DP-30 & SD-33 (RCRA SWMU 113B) 
Grease Trap Disposal Pits Site and 
Cooking Grease Disposal Pits Site 
Holloman Air Force Base, New Mexico 

Statement of Basis and Purpose 

IRP Sites DP-30 & SD-33 
Decision Document 

This decision document presents the selected remedial action for the referenced sites, chosen in accordance 
with CERCLA, as amended by SARA and, to the extent practicable, the National Contingency Plan. This 
decision is based on the administrative record file for this site. 

The State of New Mexico concurs on the remedy. 

Description of the Selected Remedy: No Action 
The remedial investigation and risk assessment conducted for the sites indicated that, although waste will 
remain on site, no action is necessary to protect human health or the environment. As part of the no action 
remedy, a long-term groundwater monitoring program will be initiated. 

Declaration Statement 
The remedial investigation and risk assessment conducted for the sites indicate that conditions at the site do 
not require further action to ensure the protection of human health and the environment. Because waste will 
remain on site, a review will be conducted within five years after commencement of the selected remedy to 
ensure that the remedy continues to provide adequate protection of human health and the environment. 

If new evidence becomes available and suggests the need for further action, the site closeout decision may be 
reversed. Likewise, future changes in land use, environmental regulations, or environmental laws may reverse 
the closeout decision. 

Mark We~· er, Cabinet~ 
New Me co vironme ep t 

)>.NA ""-'. 

Date 

Bruce Carlson Date 
Brigadier General, USAF Commander 

I September 1995 
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Site Name and Location 

Decision Summary 

IRP Sites DP-30 & SD-33 
Decision Document 

1RP Sites DP-30 and SD-33, the Grease Trap Disposal Pits site and the CoOking Grease Disposal Pits site, 
respectively, are located between the skeet range and the fire training area, north of Sabre Road in the eastern 
portion of the Base. The topography of the site is generally flat, and the ground is sparsely covered with 
vegetation. Five of the former pits are identifiable by linear depressions in the surface soil. Figme 1-1 shows 
the location of the site at Holloman AFB, and Figure 2-1 shows the site layout 

Soils at the site consist of interbedded ~ silts, and clays. The soils are low to moderately permeable and 
mildly aJkaline. Regional groundwater flow direction is controlled by southwest-trending anoyos, and is to 
the southwest, following the Dillanl Draw drainage system (see Figure 1-2). Groundwater occms at 
approximately 20 ft bgl at the sites, and flows southeast toward Dillard Draw. 

The unconfined aquifer beneath Holloman AFB exceeds the New Mexico Human Health Standalds for total 
dissolved solids and sulfate concentrations and has been designated as unfit for human consumption based on 
NM WQCC 82-1, as amended through August 18, 1991, Parts 3-100 through 3-103. On the basis of the 
Guidelines for Groundwater Classification Under the EPA Groundwater Protection Strategy (EPA, 1986), 
the unconfined aquifer beneath Holloman AFB is classified as a Cass m-B aquifer and is considered 
nonpotable . 

Site History and Enforcement Activities 

Since 1972, wastes from gl'e8SC traps, oil/water separators, grit from the wastewater treatment plant, oiJ/water 
separator sludge, possible uncontrolled dumpings, and <>CCCEional sewage ftom the Primate Research Institute 
were disposed of at the site. 

Sites DP-30 and SD-33 were identified as potential contaniinant sources during an IRP records search 
conducted in 1983. As a result, the sites were included in a Phase I RI conducted in 1991. Results of the 
investigation indicated that contamination was present in the soils and groundwater beneath the site. On the 
basis of a preliminary risk-based screen. a feasibility study was recommended to quantitatively evaluate risks 
posed by the site and recommend further action. Holloman AFB evaluated site-specific exposure pathways 
and determined that the waste does not pose an unacceptable risk to human health and the environment. 
Holloman AFB also determined that removing the waste would increase the potential exposure risks to wmktts 
during excavation, transportation, and disposal 'Therefore. Holloman AFB recommended no further action 
at the site, and long-term monitoring of groundwater beneath the site. Both U.S. EPA Region VI and the 
NMED concwred with the recommendation in an approval letter for the RCRA Phase II Facility Investigation 
Work Plan (Holloman AFB, 1993) received by Holloman AFB in January 1994. 

These sites also are listed as SWMU 113B on the Ha7.ardous and Solid Waste Amendments permit issued to 
Holloman AFB by U.S. EPA Region VL The site was included in aRCRA facilities assessment in 1987. The 
investigation performed for the sites met the requirements of the IRP and RCRA program . 

2 September 1995 
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Holloman Air Force Base 
IRP Sit.es DP-30 &: SD-33 

Decision Document 

Highlights of Commllllity Participation 

Copies of the following reports which contain information pertaining to the site are available to the public 
through the administrative record located at the Holloman AFB and Alamogordo Libraries: 

• Remedial Investigation Report-Investigation, Study and Recommendation for 29 Waste Sita 
(HAFB, 1992a); 

• Risk Assessment Report for the Remetllal Investigation-Investigation. Study and 
Recommendation for 29 Waste Sites (HAFB, 1992b); and 

• Phase I RCRA Facility Investigation. Report. Table 2 Solid Waste Management Uni.ts. Draft 
Final (HAFB, 1995). 

Public meetings are held semiannually by Holloman AFB to announce the availability of reports and present 
issues pertaining to the IRP sites on the Base. At 1east one week prior to the meeting date, announcements of 
the meeting are published in the local newspaper and/or area radio stations. Representatives from Holloman 
AFB and the U.S. Army Corps of F.ngineers (Omaha District) are present at these meetings to address public 
comments. No comments were received regarding the site at these meetings. 

This decision document presents the selected remedial action for the site as chosen in accordance with 
CERCLA, as amended by SARA and, to the extent practicable, the National Contingency Plan. 

Scope and Role of the Response Action 

The Phase I RI and the risk assessment conducted for the site indicate that no action is necessary at Sites DP-30 
or SD-33 to protect human health and the environment under CERCLA, as amended by SARA and, to the 
extent practicable, the National Contingency Plan. However, because waste will remain on site, a long-term 
monitoring program will be conducted at the site to ensure the effecliveness of the selected remedy. 

Summary of Site Characteristia 

The IRP records search, conducted in 1983, indicated that contamination, as a result of past waste disposal 
practices, may be present at the site. 1be presence of contamination was confirmed during a Phase I RI 
conducted in 1991. A summary of the field investigation is presented below. 

Soil 
Eleven trenches were excavated in the area of the five observable depressions. A total of 10 pits were 
discovered during trenching activities. The pits are approximately 40 to 50 ft long and between 2 and 3 ft 
wide. 

One soil boring was drilled in each pit. The depths of the former pits at the soil boring locations varied 
between 2.5 and 9 ft bgl. The pits are covered by t· to 3 ft of silty sands and sandy silts. 

Soil and wastes samples were collected from the 10 soil borings. 1be samples were analyzed for voes, total 
metals, pesticides, PCBs, oil and grease, gross alpha/beta radioactivity, SVOCs, and chlorinated herbicides. 
A number of analytes were detected at concentralions above RCRA action levels in the waste samples. 

4 September 1995 



Holloman Air Force Base 
IRP Sites DP-30 & SD-33 

Decision Document 

Beryllium was detected at concentrations above action levels in both soil and waste samples, but all 
concentralions were less than established background concentrations for Holloman AFB. Lead was detected 
at concentrations above background level in waste samples (ranging from 68 to 2400 mg/kg) and one soil 
sample (59 mglkg). PCB-1254 was detected above action levels in waste samples (ranging from 1.2to19 
mg/kg) and at significantly lower concenttalions (0.13 and 0.21 mg.lkg) in two underlying soil samples. Two. 
organocblorine pesticides. dieldrin. and heptachlor epoxide were detected at elevated concentrations in waste 
samples (dieldrln. 0.14 mg/kg; and heptachJor epoxide, 0.94 mg/kg). 

Groundwater 
Fom groundwater monitor wells were installed at the site. Groundwater samples were collected and analyzed 
by a certified Jaboratory for voes. total metals. pesticides, PCBs. oil and grease. gross alpha/beta 
radionuclides. chlorinated herbicides, anions. and total dissolved solids. Concentrations of beryllium. lead. 
and selenium exceeded background levels established for Holloman AFB. 

Smnmary of Site Risks 

A preliminary risk screen was conducted at Sites DP-30 & SD-30 as part of the Phase I RI. The screen 
indicared that further assessment was necessary to quantify sife..specific pathways and risks pose.cl by the waste. 
Holloman AFB determined that because the sites are located in a remote area and the waste is buried beneath 
the surface, DO complete exposure pathways are present Therefore, the site does not pose an unacceptable rislc 
to human health or the environment The U.S. EPA Region VI and the NMED concuacd with the conclusion 
in an approval letter for the RCRA Phase ll Facility Investigation Work Plan (Holloman AFB, 1993) received 
by Holloman AFB in January 1994. 

Description of the Selectecl Alternative 

The Phase I RI and associated risk assessment conducted for Sites DP-30 and SD-33 indicate that. although 
waste will remain on site, DO action is DeCCSS8I)' to J>n?feCt human health and the environment. Holloman AFB 
determined that removing the waste would increase the potential exposure risks to worlrers during excavation, 
transportation. and disposal. 

As part of the no action remedy and site closeout procedures. a long-term groundwater monitoring program 
will be initiated to ensure that the remedy continues to provide adequate protection of human health and 
environment A long-term monitoring program will be submitted by Holloman AFB for approval by the 
NMED. 

In an approval letter for the RCRA Phase II Facility Investigation Work Pkm (Holloman AFB, 1993), both the 
U.S. EPA Region VI and the NMED concmred with the selected remedy. 

Responsiveness Summary 

Restoration Advisory Board meetings were held semiannually to present information about the site to the 
public. Representatives from Holloman AFB and the U.S. Army Corps of Engineers (Omaha District) were 
present at these meetings to answer questions pertaining to the site. No comments were received during the 
meetings; therefore, no significant changes to the selected remedial action, as presented, were necessary. 

5 September 1995 
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Site Name and Location 

Declaration 

Statutory Preference for Treatment as a 
Principal Element is not Applicable 

and a Five-Year Review is not Required 

lRP Site SS-39 (RCRA SWMUs 165, 177, 179, and 181) 
Missile Fuel Spill Site 
Holloman Air Force Base, New Mexico 

Statement of Dam and Purpose 

lRP Site SS-39 
Decision Document 

This decision document presents the selected remedial action for the meienced site, chosen in accmlance with 
CERCLA, as amended by SARA and, to the extent practicable, the National Contingency Plan. This decision . 
is based on the administrative record file for this site. 

The State of New Mexico concurs on the remedy. 

Description of the Selected Remedy: No Action 
Site investigaaions and a risk assessment conducted for the site indicated that no action is necessary to protect 
human health and the environment ""~ 

Declaration Statement 
The mnediaJ. investigation and associated risk assessments conducted for the site indicate that conditions at 
the site do not require action to ensure the protection of human health and the environment Because no 
hazardous substances will remain on site above health-based levels, a five-year review is not necessary. 

If new evidence suggesting the need for further action becomes avaiJable, the site closeout decision may be 
changed Likewise, future changes in land use, environmental regulations, Cll' enviroomental laws may ieverse 

the closeout decision. 

Made Weidler, Cabinet Secretary Date 
New Mexico Environment Department 

Bruce Carlson Date 
Brigadier Gen~ USAF Commander 

1 September 199S 
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Site Name and Location 

Decision Summary 

lRP Site SS-39 
Decision Document 

IRP Site SS-39, the Fuel Missile Spill Area, is located approximately 3.5 miles northwest of the Main Base 
near Building 1176. The site consists of the two outfall areas from the oxidizer and propellant spill drain 
pipes, south of the Test Track and the drainage troughs and sumps located near Building 1176. Figure 1-1 
shows the location of the site at Holloman AFB, and Figure 2-1 shows the site layout 

The site occupies an area of approximately 15 acres. Site topography is relatively flat, and the area is sparsely 
vegetated. Soils at the site consists of interbedded sands, silts, and clays. The soils are low to moderately 
permeable and mildly alkaline, Regional groundwater flow at Holloman AFB is to the southwest and is 
controDed by southwest-trending arroyos (see Figure 1-2). At Site SS-39, groundwater occurs approximately 
20 ft bgl and flows to the south toward the Lost River drainage basin. 

The uncoofined aquifer beneath the site, as well as the remainder of Holloman AFB, exceeds the New Mexico 
Human.Health Standards for total dissolved solids and sulfate concentrations and bas been designated as unfit 
for human consumption based oo NM WQCC 82-1, as amended through August 18, 1991, Parts 3-100 through 
3-103. Based on the Guidelines for Groundwater Classification Untkr the EPA Groundwaur Protection 
Strategy (EPA, 1986), the unconfined aquifer beneath Holloman AFB is classified as a Class m-B aquifer and 
is considered non-potable. 

Site History and Enforcement Actmties 

Facilities at Site SS-39 were involved in fueling, detanking, and routine maintenance of test sleds. Fueling 
activities for test sleds were completed on the track at the Alpha Pad before each sled launch. Before being 
removed from the track, s1eds were emptied of fuels, and the fuels were then transferred to storage containers. 
The sleds were then taken to Building 1176, where any remaining fuel was pmged from the engines. Fuels 
used at the test track included the following: unsymmetrical dimethyldradazine (UDMH), aniline, JP-4 (jet 
fuel), inhibited red fuming nitric acid (IRFNA), inhibited white fuming nitric acid (IWFNA), liquid oxygen 
(LOX), JPX (1 :1 JP-4 and UDMH), dyes, solid rocket propellants, and posstl>ly other compounds. Fuel spills 
were uncommon due to stringent safety precautions, though interviews with past employees have indicated 
that natural, topographic drainage ttcnches and drainage troughs could have received wastes. Solvents, such 
as trichloroethane, were commonly used in sled maintenance activities. 

In 1983, Site SS-39 was identified as a potential contaminant soun:e during an IRP records seareh. As a result, 
the site was included in a Phase I RI completed in 1992. Results of the Phase I RI indicated that the site 
cadmium in soil posed a potential risk to black-tailed jackrabbits. • and that groundwater downgradient of the 
site contained TCE. After reviewing the Phase I RI report, the U.S. EPA Region VI requested additional soil 
and groundwater data. A Phase Il RFI was completed in 1994, which delineated soil and groundwater 
contamination. 

The site is listed as SWMUs 165, 177, 179, and 181 on the Hm:ardous and Solid Waste Amendment permit 
issued to Holloman AFB by U.S. EPA Region VI. These SWMUs were included in a RCRA facilities 
assessment in 1987. The investigations and studies performed for the site met the requirements of the IRP and 
RCRA program. 
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Holloman Air Force Base 

Higlatights of Community Participation 

IRP Site SS.39 
Decision Document 

Copies of" the following reports which contain information pertaining to the site are available to the public 
through the administrative record located at the Holloman AFB and Alamogordo Libraries: 

• Remedial Investigation Repon-lnvestigation. Study and Reco111111SU1ation for 29 Waste Sites 
(HAFB, 1992a); 

• Risk Assessment Report . for the Remedial lnvestigatim>-lnvestigation. Study . and 
Recommendation for 29 Waste Sites (HAFB. 1992b); and 

• Phase I RCRA Facilily Investigation Report. Table 2 Solid Waste Management Units, Draft 
Final (HAFB, 1994). 

Public meetings me held semiannually by Holloman AFB to announce the availability of reports and present 
issues pertaining to the IRP sites on the Base. Representatives from Holloman !\FD and the U.S. Army Corps 
of Engineers (Omaha District) are present at these :meetings to address public comments. No comments were 
received regarding the site at these meetings. 

This decision document presents the selected remedial action for the site as chosen in accordance with 
CERC1A, as amended by SARA and, to the extent practicable, the National Contingency Plan. 

·• Scope and Role of the Response Action 

• 

The site investigations and the risk msessment condocted for the Site SS-39 indicate that no action is necesSary 

to protect human health and the environment under CERCLA, as amended by SARA and, to the extent 
practicable, the National Contingency Plan. 

Summary of Site Characteristics 

'lbc IRP record sean:h. conducted in 1983, indicated that fuels, metals, and solvents may be present at the site. 
To determine the presence or absence of contamination at the site, Holloman AFB conducted a Phase I RI in 
1991 and a Phase II RFI in 1994. A summary of 1he field investigations is presented below. 

Soil 
During the Phase I RI. five smface soil samples and two soil borings were collected at the site. The samples 
were anafy7.ed by a certified labonttory for voes, total metals, and petroleum hydrocarbons. Results indicate 
that in the area of the oxidi7.er and propellant drainpipe outfalls, arsenic, beryllium, and lead were dete.cted 
above established background levels in several samples. The highest concentrations of these metals were 28 
mg/kg, 0.58 mg/kg, and 1300 mg/kg, respectively. voes. predominantly chlorinaled compounds 
(tetrachloroethene, 95 mg/kg) were detected in soils around the drainage sumps at Building 1176. 

During the Phase n RFI, 8 soil borings and 5 band auger borings were drilled in drainage ditches downstream 
of the site. All borings were dri11ed to groundwater and samples were collected at 2-fl intervals. Samples were 
anafy7.ed for SVOCs and metals. No SVOCs or metals were detected at concentrations above RCRA action 
levels. 
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• Groundwater 

• 

• 

Four groundwater monitor wells were installed during the Phase I R1 One round of samples was collected 
from these wells. Samples were aoal)'7.Cd by a certified laboratory for voes. metals, anions, and tocal 
dissolved solids. Concentrations of TCE (0.24 mg/L), carbon tetrachloride (0.0058 mg/L), and TCE (0.059 
mg/L). were detected in groundwater samples from wells near Building 1176, indicating that voes had 
migrated from the sumps to groundwater. Lead was detected at a concentration (0.019 mg/L) above the 
established background level in one groundwater sample. 

Groundwater samples were analyzed for voes, but no groundwater constituents, including unconventional 
fuels, exceeded RCRA action levels. TCE was detected at concentrations (<38.8 µg/L) in the groundwater 
samples collected downgradi.ent of Building 1176. 

Dming the Phase n RFI groundwater samples were collected from 15 temporary sampling locations installed 
using a direct push tedmology rig. and from two existing monitor wells. All samples were analyzed for voes. 
Several halOgcnated voes were detected at concentndions at or below detection limits; however, many were 
not confirmed so their presence is uncertain. TCE concentrations detected on-site monitor wells decteased by 
an older of magnitude 200 ft downgradient of the site. • 

AB part of the Phase I RI. a risk assessment was conducted to estimate the poten1ial consequences to human 
health and the environment that could result if contamination at the site is not remediat.ed. The risk usessment 
consisted of f0ur basic steps: 1) data analysis and selection of chemicals of concern; 2) identification of 
exposure pathways and recepton (i.e .. dermal cootact, ingeslion, or inhalation); 3) toxicity assessment of each 
oootaminant; and 4) quantification of potential carcinogenic. noncarcinogenic, and eco1ogical risks. A detailed 
descrip1ion of the risk assessment is contained in the Risk Assessment Report for the Remedial lnvestigation
lnvestigation, Study and Recommendation for 29 Waste Sites (Holloman AFB. 1992b). 

Human Health Risk 
The human health risks evaluated for the site were based on potential occupational exposure to site 
contaminants via inhalation. 

Generally, a total careinogenic risk of less than lxlo-6 for each chemical contaminant is considered acceptable. 
This is equivalent to a one-in-a-million excess cancer risk from exposure to that chemical at the site. In 
addition, the combined cmdnogenic risk from all chemical contaminants must be equal to or less than lxlO"", 
a one-in-one-ten-thousa excess cancer risk. Noncmcinogenic risk is assessed on the basis of a hazard index, 
which is the ratio of potential daily chemical intake to an acceptable dose. For a noncarcinogenic risk to be 
acceptable. the h87.81d index should not exceed a value of 1.0. 

1be carcinogenic risk estimatf'rl for the occupational exposure scenario was lxl 0-17
• This value indicates that 

adverse effects are unlikely. · 

Ecological Risk 
Ecological risk was evaluated using an ecological quotient, which estimates the potential ecological risks 
associated with contaminants of concern. primarily through ingestion of soil and/or contaminated plants by 
native biota. An ecological quotient of less than 1 indicates a low probability of adverse effects; a value 
between 1 and 10 indicates that there is a possibility of adverse ecological effects. 
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Holloman Air Force Base 
. IRP Site SS-39 

Decision Document 

The Phase I RI risk assessment deten'nined that an ecological quotient of 7.1, which indicates a potential 
ecological risk, existed from the site. ~conclusion was based on modeled uptake of lead and cadmimD. for 
soil and beryllium, lead, and zinc in the surface water of Lost River. 

The risk assessment perlonned in conjunction with the Phase n RFI used collected plant, jackrabbit tissue, and 
SUiface warer samples to remove die uncertainty associated with the uptake models. Comparison of plant and 
jackrabbit tissue samples with concentrations known to cause adverse effects indicated a low potential for 
adverse ecological effects to terrestrial organisms. An aquatic environment quotient of 0.3 indicated that no 
adverse effects are expected as a result of the site. 

Description of the Selected Alternative 

The remedial investigations and associated risk assessments conducted for the site indicated that no action is 
necessary to protect human health and the environment 

Respomiveness Summary 

Restoration Advisory Board meetings were held semiannually to present information about the site to the 
public. RcpR:sentatives from Holloman AFB and the U.S. Army Corps of F.ngineers (Omaha District) were 
present at these meetings to answer questions pertaining to the site. No comments were received during the 

···"' meetings; therefore, no significant changes to the selected remedial action, as presented, were necessary . • 
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rROFESSIOUAL SERVICE Ir:OUSTRIES, me. 

BORIHG rte. 8A25-516 PROJECT rm. 342-65219H PROJECT NAME Holloman Air Force Base 
12/7/88 ' 12/7/88 

DATE/TIME START 8; 30 - DATE/TIME EUD 12 :00 DRILL CR EH ____ F .... 1'-"a._.i ..... r._/M--o~n--'r~o""'"e_*._/ L"""u-.r_.a .... s c.._h_i __ 
* Geologist 

DRILLlrtG METHOD: AUGER O FT TO 30 FT, ROTARY - FT TO FT DRILL P.IG CMESS -- ---
AUGER/BIT SIZE(S)_ & INTERVAL(S_) 3J.ci" .I. Q. /HCA~* SURFACE COVER Gravel 

N 671672. 4475 
G. S. ELEV .Not RequiredBORING COORDINATES E 554894. 5856 WATER DURI!IG DRILLING 11' 

2. S' · 
WATER AT COMPLETION Caved 28' DELAYED WATER LEVEL Water @· 8' caved to 18' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement/1 bag bentonite 

_, ... 
:z: ...... < ""' HAKD .... tJ 

_, > ::> PI D 
~'"'"" 

,_ 
~ ..... o..w VI SOIL DESCRIPTIOH & VISUAL CLASSIFICATION SPT PEtlETROHETER OTHER 
Q ........ 

(ppm) ( tsf) "',_= §! 

SS 
M T:oin c:;inrfv <:;Tl T lMLJ 

I 7 /14/9 .3 - Brown silty SAND (SM) 
SS ,_. 

M 7/8/9 • 3! 

SS M . 9/14/11 .4 

_ s - - Tan .sandy SILT (ML) I 
SS M 3/3/5 .3 Brown s11ty ~L~Y.w/gypsum cry~~f\s 

M "4/b/9 .3 .. 
SS - Tan silty SAND w/clay seams (SM) 

-SS M' 2/1/l .3 

-10- SS M - 9/6/27 .3 
'. 

- -3" wet seam 
SS I w I 17 /32/37 .3 

SS M Brown silty CLAY w/gypsum crystals 7/12/18 .3 -
-

I 

I 

SS M -sand increasing (CL) 7/19/31 .4 Wf ndshi ft d iring sampl in! -15 
M 

Brown clayey silty SANO SS - (SC) 
6/6/5 .4, Background ·af sed to .4 

-SS w (CL) 7/19/27 .4 
Brown silty sandy CLAY 

SS Jill 12/13/16 .4 
Brown sandy CLAY w/gypsum crystals 

-20- - (CL) 
SS 

M 7 /12/19 .4 
M Brown & gray sandy CLAY w/gypsum 

14/18/25 .4 
SS - crystals {CL) 

SS 
·M Gray sandy CLAY w/gypsum crystals 12/12/23 .4 

(CL) 
12/18/24 .4 -25- SS M 

B~~~~tfl~ray clayey SAND w/ gypsupt SC ) . . -·· \wfl ..... ~ ""' Mr ,,., 

SS - S•UT Soall • - - C•r•• unu 'CISTV•tl 
ST • Slltllf l'UIC • • ICllSf ISO<r ICllS-tl 
N • ll'l1aln IU-U W • ICT (S&TU .. Ttll) 

H. tl!U COit 

IC· fMOCClnC 



PROFESS r O~IAL :ER'/l CE rnous TR I ES • nic. 

BORWG NO. 8A25-516 PROJECT NO. 342-65219H PROJECT NAME Holloman Afr Force Base~. 
. 12/7/88 12/7/88 

DATE/TIME START 8;30 DATE/TH1E EUD 12:00 DRILL CREt./ Flafr/Monroe*/Luraschi-"' 
* Geologist 

DRILLING METHOD: AUGER 0 FT TO 30.0'FT, ROTARY - FT ro __ FT DRILL RIG CME55 

AUGER/BIT SIZE(S) & INTERVAL(.S) 3!;" .r. D. ~H~'** 
; 1672.4475 

G.S. ELEV;Not RegufredBORING COORDINATES E 554894.5856 
12.5' . . 

SURFACE COVER -------Gravel 

WATER DURING DRILLHIG -----11' 

WATER AT COMPLETIONCaved to 280ELAYED WATER LEVEL Water @·a• caved to 18' on 12/15/88. 

DATE GROUTED 12/15/88 . MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonf te 

w .. :i ... = s HANO ... i-: _, > PIO ~ W CIC ... SOIL DESCRJPTJOrt I VISUAL CLASSJFlCATJOlf OTHER ...... Q,, .... .,, SPT PE?IETRO.'lmR w. 
Q ... ... - (ppnt) (tsf) ,,, .... :: ~ 

Brown & gray clayey SANO w/gypsum 28/28/32 .4 
SS - crystals (SC) 

M 
M Gray sandy CLAY 16132/45 .4 

SS - {Cl) -SS w 17/28/39 .4 
--30 - Boring Termina~~d @ 30 feet .. . . -·· - ** Hollow Core Auger I ····. -

I : -
... 35 - i-

I 
' --- I 

-
KO- ---,...__ 

-
-·is- - i - I I 

I 

' - -'1 
' - ' 
' ; -

t-SQ- i-;... I 
I 

., 

J .... . -· ··r .......... 
U • !"''" :.,._ a. :er tYC•• Llr.'1.E ""=lt"-'t:I 
".• Jo<\1• '""' • • -" c::ioc o0ur .. 11 

... ··~· ._ •• ''" C:.avt•IUI ac .... _ 
11:•'-CllC 
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rROFESSIOUAL SERVICE IIHJUSTRIES, me. 

PROJECT NO. 342-65219H BORING NO. 8A25-517 
8:00 

DATE/TIME START 12/5188 
10: 15 

DATE/TIME END 12/5/88 

Holloman Air Force Base· 

DRILLING METHOD: AUGER O FT TO 30 

DRILL CREW Fla1r/Monroe*/Lurasch1 
* Geologist 

FT, ROTARY - FT TO - FT DRILL RIG CME55 --
AUGER/BIT SIZE(S) & INTERVAL{S) 31.i" I.D./HCA** SURFACE COYER Gravel /Topsoi~ 

. N 671522.3846 
G.S. ELEV.Not ReguiredBORHIG ~OORDINATES E 554868.2140 

11' 
13' WATER DURING DRILLHIG 

I ~--~ 

WATER AT COMPLETIONopen to 30' DELAYED WATER LEVEL Water ca 7 5 1 caved 21' on 12115/88 

DATE GROUTED 12/15/89MATERIAL(S) & QUANTITY 6 bags cement / 1 bag bentonite 

w•ci :z: ... ~ _, > 
~.., c:: 

~ ... ...... 
Q <>-t-

&.!') ... = 
SS 

SS 

SS 

i-5 - SS 

SS 

SS 

-10_ SS 

SS 

SS 

SS 
·-15 

SS 

SS 

SS 

,--20-
SS 

SS 

SS 

,_25- SS 
.. . _, ·~ hilL I t 

SS• S:o\.IT SOQlll 

ST•Sl<tl.HTWf 
... •l'ltllrl Ult(\ 

II( • IOCC CC-C 
IC•TllOClllC 

.... ... 
:::> ,_ 

SOIL DESCRIP't:ION & .,, VISUAL CLASSIFICATION 
i 
M Tan sandy SILT (SM) I -

,__ Brown clayey silty SAND w/organic 
M stains (SM) 
M 

Tan clayey Sllty SAND (SM) I -· M Tan clayey sandy SI.LT . (ML) 
M - ·- .. 

sand increasing -M 

M - Brown sandy CLAY w/gypsum crystals 
' (CL) I ,__ 

M 

w 
Tan clayey sandy SILT -

-w 
Brown sandy CLAY w/gypsum 

M crystals -
-
M wet seam 611 - 8" 

,JL. 

-M 

lIL ' 

M Gray sandy CLAY w/gypsum 
M crystals 
-

-·•••~r ,., 

1 • - f•'" unu >ats-J 
• • IGIST (SOC IGISllOICI 
w • llCT (SlotvttlO) 

(SM) 

(CL) 

{CL) 

HAND PID SPT PEtlETROMETER 
(ppm) (tsf) 

4/3/3 .3 

' 

2/3/5 .2 
6/15/11 .3 

7 /11/8 .2 
·. 18/16/26 .6 -: 

-

13/13/10 .4 
12/16/20 .4 

7/19/22 .2 
10/23/26 .2 

15/17 /24 .2 
14/19/23 .2· 

12/16/26 .2 

13/19/27 .2 

10117/20 .2 
7 /9/19 .2 

9/12/21 .2 
9/13/22 .2 

OTHER 

. 



PROFEssro:IAL 3ER'/fCE rnousm.IES. HIC. 

SORING N0.8A25-517 PROJECT NO. 342-65219H PROJE~T flAME Holloman Air Force Base~. 
8:00 10: 15 

DATE/TIME START 12/5/88 DATE/TIME mo 2/ 6/88 DRILL CREW Flair/Monroe*/luraschi 
*Geo log1st 

--
DRILLING METHOD: AUGER_o_FT TO 30 FT. ROTARY - FT TO __ -_FT DRILL RIG_c=M....,E...,5-..5 __ _ 

AUGER/BIT SIZE(S) & INTERVAL(S) 3.l;t" LD./HC./\ ** SURFACE "COVER Gravel /Topsoi 1 
. . N .671522.3846 

G.S. ELEV~ot Required BORING COORDINATES E 554868.2140 WATER DURWG DRILLiflG_ .... l.._3' __ _ 
11' 

WATER AT COMPLETION open to 30TIELAYED WATER LEVEL Water@ .7.5' caved to 21 1 on 12/15/88 

DATE GROUTED 12/15/89 MATERIAL{S) & QUANTITY 6 bags cement I 1 bag bentonite 

.J ... = ...... < c: HAHO St: 
.J > :::t PID !ii:"""" I- SOIL CESCRtPTtOH & VISUAi. CLASSIFICATION SPT PErlETRO:·tmlt Olli ER ....... "' Q < ...... i (ppm) (tsf') .,, .... z -- ~ Gray & tan silty CLAY w/gypsum 
SS - crystals (CL) 9/13/21 .2 

' -.. -. 
SS T 

10/16/22 .2 -
T SS 

13/26/28 .6 -30 - Boring terminated @ 30· feet 
-: . 

- ** Hollow Core Auger ~--- ----
NOTE: Drill and sample to 712 

. - feet when cathead rope 
>-35 - - broke on 12/5/88. Finish - boring on 12/6/88. I 

-
--

HO- -
-
-
-
-

-'l5-

3 
. . 
! 

- --, I 
-~o- I 

I 

"'>, 

"' -· ... ·-·· .. -~ .. -
"• ._.,,,, ~~ 1. =-• tttH umr -cu"'9t't 
II• \-c\'9 "'°' • • -H t~ OOIST'-911 
" • .. ....,.. ...... •. •n 1sa-a1u1 

·--~ w:. w.cac 
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;:"ROFESSIOilAL SERVICE U:DUST?.IES, rnc. 
BORIUG rm. 8A25-518 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 

~~----~~-----..;..;;..--=~~-12:00 2:00 
DATE/TIME START 12/6/88 DATE/TI~E END 12/6/88 DRILL CREW Flair/Monroe */luraschi 

*Geologist 
DRILLWG METHOD: AUGER_O __ FT TO 31.5 FT,' ROTARY_-_FT TO ___ FT DRILL RIG CME55 

AUGER/BIT SIZE(S) & INTERVAL(S) __ 31ir ..... "-" _I_._o_. _...,/--=HC.,.,A .... * .... *,,,_,.,...,.. ___ SURFACE COVER TopsoJl 

WATER DURING DRILLING 13' 
N 671551. 6164 

G. S. ELEV Not re·qui red BORING ~OORDINATES_ .... E _.554773. 0256 
11.S' 

HATER AT COMPLETION Open 3·i.5 1 DELAYED WATER LEVEL Water @ ~· caved to 29' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

_, ... 
= ...... < c: HAND .... .,.: _, > = PIO ...... « .... 

SOIL. DESCRIPTION & VISUAL CLASSIF"ICATION e; ... :z; ... .., "' SPT PE?IETROH£T£R OTHER 
0 <,... .... 0 (ppm} (tsf) en~== :c 

SS 
M - Tan sandy SILT w/2" layer of rustec 

trash {possible car part) (SM} 31213 .8 

-- Brown silty SAND (SM) 

s~ M Tan sandy SILT (t-1l) 3/6/6 .2 . 

_s . I 
SS M 5/12/4 .2 - . . .. . - . ~ 

-
- wet seam 

SS 
M 2/12/16 .2 

-10 
SS M Brown sandy CLAY w/gypsum crystals 9/13/18 .2 - {Cl} I -

M 

SS w Gray sandy SILT (SM) 12/11/16 .2 

-15 

SS w Brown silty CLAY - (Cl) 9/14/24 .3 

-
,_..... Gray & brown silty CLAY w/ 

SS M gypsum crystals (CL) 12124127 -3 ; 

-20 

SS 12/27/28 .2 - . 
!:!.__ 

-SS M 
Brown silty CLAY w/gypsum 9/16/27 .2 crystals (Cl) 

-25- -. . -._. .. ,.r \ IL t _,,.. u':'I' ••Y 

SS - S•UT ,._ •• ao• '''" &.IT1\t ratsni-tJ 
ST • SM(Llf 1Vlt 11 • !GIST UDC IGIS1 .. 0 
N - ~11'QICI IM1IQ, ' • l(T (SAM~Ttll 

IC• aaa COlf 
lt•1MOCllllE 



PROFEssro:1AL SER'/ICE HiOUSTRIES. me. 

BORHlG no. 8A25-518 PROJECT HO. 342-65219H PROJECT tlAME Holloman Air--Force Base~ 
12 :00 2 :00 

DATE/TIME START 1216/88 DATE/Tif1E ErlD 12/6/88 DRILL CREW Flair/Monroe*/Luraschf~ 
*Geologist 

ORILLWG METHOD: AUGER O FT TO 31.5 FT, ROTJ\RY - FT TO FT DRILL RIG CME55 

AUGER/BIT SIZE(S) & INTERVAL(.S)~ I.D. I HCA** . SURFACE COVER Topsoil 
Not . N 671551.6164 

G.S. ELEV. Reguired BORIHG COORDINATES E 554773. 0256 WATER DURING DRILLirrn__,1 .... 3_' __ 
11.5' 

WATER AT COMPLETION Open 31 5 •DELAYED ~IATER LEVEL Water @ 9 1
, caved to 29' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

w .. ~ ... I i5~ 
Cl: HAND ... > ::t PtD ~ ... = .... 

~"" 0."" "' SOil DESCIUPTlOrt & VISUAl ClASSIFICATIOH SPT PEllETROMETEil OTIIER 
0 c( >-1- - (ppat) (tsf) ..,., ... = §! 

SS JL Brown silty CLAY w/gypsum 11/17/28 .2 
{CL) -

.-,__ 
SS M 12112117 .2 

-30 . 
M 11115/lQ 2 

SS ~ . .. . - . . .· 
~--

- Boring terminated @ 31.5 feet '· ~e 

. 
- ** Hollow Core Auger 

-35- -
-
-
-
-

~o- ----,_ 

-
-

-·lS- - • - . ,_ 

-
-

-:;a- .1 ! 
I 

'""""""' . .. ·-· ··r -··· .. . -
" • ~"\If :.._ 1. ,., ,,..., um.r "'1111"10(1 

" • ,_,, ,.,. • • -" r:oc ... """'' 
19 • •lft>R a-. e • llCI t:&1W•IHI 
1e·. ICICI t:ml' 
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FROFESSIOitAL SERVICE IiiOUSTRI ES. me. 
PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force· Base 

4:00 
BORWG HO. 8A25-519 

2:30 
DATE/TIME START 1217188 DATE/TI f1E END 1217/88 DRILL CREW fJ"dr!Monrof*" rrrascbi 

eo'fog1s '' 
DRILLHIG METHOD: AUGER 0 FT TO 31.5 FT, ROTARY - FT TO - FT DRILL RIG CME55 

AUGER/BIT s I ZE ( s) & INTERVAL ( s) _.....,314_" ..... r .......... o_. _../_..._HC.,.,,A~**.,,...,,_..~..,..,....--s UR FACE c~yER _ __...G ..... ra __ v_e .... 1 __ _ 
Not N 671692.2829 

G.S. ELEV. Required BORING COORDINATES E 554797.0891 WATER DURING DRILLING 10.5' 
12.5' . . . 

HATER AT COMPLETION Cayed 28.QOELAYED WATER LEVEL Water @ .8', caved to 20' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

-' "" = ..... < = HAND .... ,.: -' > :::i PID ...... a: I- OTHER e; .... ~ ......... "' SOIL DESCRirTIOll & VISUAL CLASSIF'JCATIOH SPT PErlETROMETER 
Q ....... - (ppm) ( tsf) v.1-;: 0 :c 

M Tan sandy SILT {SM} i 12/4/6 . 3 . SS -
-
M 

SS -
91412 .4 

Brown silty SAND w/organics {Sfl) I ,_ 5 
SS M Tan silty SAND (Sfl'.) 6/8/l • 3 -

-': . 
-
- Brown silty CLAY w/gypsum SS M crystals {CL) 12/10/14 .3 

-10 

SS UL- Tan SANO {SP) 15/23/28 .3 

I -
-- Brown silty CLAY w/gypsum SS M crystals {CL} 9/14/21 .4 

-15 
SS UL Tan silty SAND (SM} 4/6/7 .1 

-
-

SS M Brown silty CLAY w/gypsum 12/17 /22 .4 
{CL) 

-20- ·~ 

SS IJ:L 15/19/32 .3 

-
SS - Gray silty CLAY w/gypsum crystals 

M {CL} 16/21/30 .3 

-25-
~ 

!_:-1 ,.,_.,. .... -•-;:T•..,t •rf 

SS • s•uf - I • - l•U• UT'IU >OIS'IVtttl 
sr • swnar mr " • ••HST r~ JOJunan 
9' • •l'!Un Will W • lll:T (SAlllHl'tlll 
IC • IOCI CIMf 
K. fllO COOC 



PROFESSIGrll\L 3ER'/lCE mousmrEs. me. 

BORitlG NO. 8A25-519 PROJECT N0._.-,34.;.;;:2 .... -_6s_2_1.;;..;9H.;___PROJECT rlAME Holloman Air Force Base~ 
2: 30 4: 00 

DATE/TIME START 12/7 /88 DATE/TIME EUO 12/7 /88 DRILL CREW__,_Fl-.a--i...,r,._/'-Mo;;,;.n-.r..;.o...-e_*4/L;::.;u=r...:::a=s=c.;.;..h1-.· _ 
* Geologist 

DRILLING METHOD: i'\UGER_· ...... o_FT TO 31.5FT, ROTARY_-_FT TO __ -_FT DRILL RIG CMESS 

AUGER/BIT SIZE(S} & INTERVAL(S)....3b£11 l-D, I HCA** SURFACE COVER Gravel 
Not N .671692. 2829 

G.S. ELEV. Required BORING COORDINATES E 55479.7.0891 WATER DURIUG DRILLBIG 10.5' 
12.5' 

WATER AT COMPLETION Caved 28.0'DELAYED WATER LEVEL Water @ 8', caved to 20' on 12/15/88 

DATE GROUTED 12/15/88 . MATERIAL(S) & QUANTITY_....-6_b._a.9-.s-c._e_me~n.-t-..:.../_l~b--ag __ b..;.e.;,,;.nt..;...o;;.;.n;...i..;.t.;;..e ___ _ 

_, ... 
= ..... < _, > 9 -..: 
e;"" ~W« 

.... SOIL DESCRIPTION & VISUAL CLASSIFICATION a. ... .,, ...... Q -4'tt- = 3! 

Gray silty CLAY w/gypsum 
~ crystals SS M" 

SS M Gray silty SAND 

-30 
SS .JL Brown silty SAND 

- Boring terminated @ 31.5 -- ** Hollow Core Auger 
-35- i---

--
Ho- -

f--
I-

,_ 

1-,is - -
1- >-

,_ 

- -
'-

-so- - I .. -· ... , .. ........ 
\I. 10\lt :._ • - :.• '"" ur.u "CISIWCI 
Sf• JllCll• I'll( a. •Gllf !~ '"il\TlllCI ... ··~ ._ .. "'' '~""' llC•IClcmt 

11:. - ClllC 

(Cl} 

{SM) 

{SM} 

Feet 

HAHO PID SPT PEUETRO:ltln Oll!ER 
(pp111) (tsf) 

17/27/32 .3 

16/33132 .3 

14132142 _3 
-: . 

~ . . 
. ·· 

I 

' 
i 

1 

I 
.~ I 
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PROFESSIONAL SERVICE INDUSTRIES, INC. 

BORING NO. 6DC-520 PROJECT N0.342-65219H PROJECT NAME Holloman Air Force Base 
2:00 9:00 

DATE/TIME START · 12116/88 DATE/TIME END 12/18/88 DRILL CREW Flair, Monroe*, Luraschi 
DENNISON 0 FT TO 7.5 FT. *Geologist 

DRILLING METHOD: AUGER 7. 5 FT TO 20 FT, ROTARY_-__ FT TO_-__ FT DRI~L RIG_C_M_E_s_s ___ _ 
r 

AUGER/BIT SIZE(S) & INTERVAL(.5) __ 3...;14;,,_"._I_._D_;./;,,_H.....,C,..,,,A_*..,..,*,..,,.._..,..,,....., ___ suRFACE COVER_-_G_r_a_ve_l ___ _ 
Not N 671598.3980 

G.S. ELEV. Required B_ORING ~OORDINATES E 554833.6964 WATER DURING DRILLING_N..._/A __ _ 
Water-within 2 feet of surface on 12/201 

WATER AT COMPLETION---.N._./A...__ __ OELAYED WATER LEVEL Water added to boring durjng Dennjson Cc 

DATE GROUTED 12/20/88 MATERIAL(S) & QUANTITY __ 3_b_ag.._s_c_em_e_n_t ..... _...1/_3_b_ag..__b_e_n_to_n_i_t_e ___ _ 

..J .., 
·= ..... < "' ... .., ..J > :::t ......... .... 

SOIL DESCRIPTION & VISUAL CLASSIFICATION :!; ... ::c ... .., "' Q < ...... -.,,,_= !i! 

DC - Brown & tan silty clayey SAND 

- (SC) 

----DC 

..- 5 Brown silty SAND w/landfill 
material 

DC -
---

-10- --
-
- Dennison Refusal @ 13.0 feet 

-
-15- - . 

---
-

-20- Dennison Refusal @ 20.0 feet 

- Boring terminated at 20.0 feet 

-
** Hollow Core Auger --

-25- -
·-sptt , ,, rrr 

SS • lf\ff I- • • - l\'Ctt Um.t: ,.,lst111CJ 
SI • Sll(\tr 'lftC II • lllltn (1" lllllllUlt1 

" - P11C1n unn • • '" rsan1umt 
llC•tOCIC'llll! 
11: • 'lltO COii( 

HAND • PID SPT PENETROHETER OTHER 
(ppm) (tsf) 

Sampled to a 

depth of 

about 5 feet 

on 12i16/88. 

':.· Finished 

boring on 

12/18/88 

. 



FROFESSIOilAL SERVICE rnou:;TRIES, me. 

PROJECT NO. 342-65219H BORWG rrn. 8A25-521 
8:45 

DATE/TIME START 12/9/88 
11:30 

DATE/TIME END 12/9/SS DRILL CREW 

Holloman Air Force Base 

Flair/Monroe */Lurasc~~, 
* Geoiog1st 

DRILLlt:G METHOD: AUGER 0 FT TO 30 FT, ROTARY - FT TO - FT DRILL RIG CME55 ---
Gravel AUGER/BIT SIZE(S) & INTERVAL(S)_...;3li1::..:::..."-I;;..;.;..;;D-..·-.:l__;.;H~CA..;..,*_* _______ SURFACE COYER 

Not N 671885. 2025 -------
9' G. S. ELEV. Required BORING COORDINATES E 555200.1747 t·/ATER DURING DRILLIUG ----11' 

WATER AT COMPLETION Open 3o.o•DELAYED WATER LEVEL Water @ 9', caved to 26' on 12/15/88 

DATE GROUTEDtZ/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

...... ;i 
.., 

:: § HANO ,_,..: _, !> 
PIO "-..,a: ,_ e; ... ::i:a. ... ~ SOIL DESCRIPTION & VISUAL CLASSIF1CATIDN SPT PEllETROHETER OTHER 

Q <>-1- (ppm) {tsf) .v>J-: 0 - :c 

M Gravel surface cover ' 7 /11[10 .3 SS - Tan silty SAND w/gravel (SM) 

-SS M 61718 .2 
M 7/10/11 3.0 SS ..-

Brown silty sandy CLAY w/gypsum ! _s - - crystals {CL) 
SS M I 6/8/8 .2 

SS M 5/28/29 .2 -: . 
""""'"' ·-

Tan silty clayey SAND {SC) ~)\>·~ 

SS 
..._ 
1/W wet seam 611 36/31/33=5 11 .2 

,..10- SS 1L!:l 3" wet seam 41/18/13 .2 

I - clay increasing SS w i 9/16/29 .2 

SS l//M 14/21/23 .2 

-SS M 10/14/16 .2 ._15 

SS ~/M Tan sandy CLAY (CL) 
6/6/7 .2 

-SS M 10/16/16 .4 Brown & tan sandy CLAY w/gypsum 
SS M crystals (CL) 12/18/21 .4 -

i-20 .. SS 
M Brown & gray sandy CLAY w/gypsum 8/22/26 1.4 

SS M crystals (SM) 10/15/19 1.6 

Gray silty CLAY w/gypsum crystals 
~ 

SS M 
lCL) 15/16/26 1.4 :ray sandy CLAY (CL) 

-25- SS JL 18/21/26 1.6 
~ 

\iii' .......... , -•st:•H rf'f -
S1 • S'l.Jf S- I • 11tr ltPt LITn.t >UISl'Uatl 

Sf • SMt\lt 'l'lllC It • "°"' ISM llllllfllltl 
" • "l'll:llR -a, • • >CT (SA1U .. Tlllt lie-----
" • TllD COil 
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I 
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I 

PROFEssro::1\L SER'/fCE Ir!DlJSTRIES. INC. 

BORIUG UO. 8A25-521 PROJECT rm. 342-65219H PROJECT NAME Holloman Air Force Base 
. 8:4r 11:30 

DATE/TIME START 12/9/88 DATE/TIME mo 12/9/88 DRILL CREW Flair/Monroe */luraschi 
* Geolog1st 

DRILLING METHOD: l\UGER o FT TO 30. OFT, ROTARY - FT TO - FT DRILL· RIG CME55 _,,_..___ --- ---
AUGER/BlT SIZE(S) & WTERVAL{S) ~" I.D. / .HCA ** 

Not . . . N. 671885.2025 
G.S. ELEV.ReQuired BORING COORDINATES E 555200.1747 

SURFACE COVER Gravel --------
WATER DURING DRILLirlG 9' ----11' 

WATER AT COMPLETION open 30 o•OELAYED WATER LEVEL Water@ 9', caved to 26' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

.... ... 
== ..... < 5 HANO ... ...., ... .... PIO !: ...... ... SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PE?IETRO:-tmR OnfER ~ .... G.W "' ~ < ...... 

~ (ppm) ( tsf) vtt-= 
~ 

Gray sandy CLAY (CL) 
SS M Tan & gray clayey SAND (SC) 15/16/21 1.4 

M SS Tan & gray clayey SAND - {SC) 
15/21/27 1.6 

•. 

SS -
M 17/21/26 1.4 

-30 - Boring terminated@ 30.feet 
~ 

. 
.• - ** Hollow Core Auger 

- . 
-

-35- - I ---
i--

rio - -
-
r-

--
~45- i---

. . -
-
j 

-~o-
I : - I .... ·-· .. -··· .... 

\S • ~'\If 1"".:D9 a• :at Ctllt Ur:'U: -CU'-1:1 

SI • -·• "'°' • • "°'" I~ "'°ISMtl 
.. • ... -. lllMllL W • llCf (~-41Ut 
IC • llSl Cll( 
1'• Maic 



f'ROFESSIOflAL SERVICE H!DUSTRIES. HIC. 

BORIHG rw. 8A25-522 PROJECT NO. 342-65219H PROJECT NAME 
1:30 

·DATE/TIME START 12/9/88 
4:00 

DATE/TIME Erm 12/9/88 DRILL CREW 

' Holloman Air Force Base " 

Flair/Monroe */Luraschi 
* Geologist 

DRILLIUG METHOD: AUGER O FT TO 31.5 FT, ROTARY - FT TO - FT DRIL[ P.IG CME55 
~-- ---=--=-'"--------

AUGER/BIT SIZE(S) & INTERVAL(S)_-:3!.i::.a.-"_,I:..::·..::.D.:.-. '"""/~HC=A=-**--~--SURFACE COVER Gravel 
Not . N 671757.4424 -------

G.S. ELEV. Required BORING COORDINATES E 555172.2342 WATER DURING DRILLING 12.5' 
~-=---=:;...-............,--.....--__ 

13' 
~JATER AT COMPLETIONCaved 27.5 1DELAYED WATER LEVEL Water@ 9.5'. ca\led to 24' on 12115/88 

DATE GROUTED 12/15/88 MATERIAL{S) & QUANTITY 6 bags cement I 1 bag bentonite 

..J = woe.:: 
... i-Z ..J > 

"" ... c:: e; ..... :1i ....... 
Q ......... 

II') ..... ·-
SS 

SS 

_5 
SS 

SS 

~10 

SS 

SS 

-15 

SS 

SS 

-20 
SS 

SS 

-25-

•~1· ,, .•. ' .r·z 
:SS• S>UJ s._ 
sr • s"n" ni.c 
" • ~f1tllfl IU9(\ 
IC • IOCI Qllf 

It. '"° coc 

..., 
a: 
::) ,_ 

SOIL DESCRirTIOH & VISUAL CLASSirICATIOtf 11'1 

~ 

M Brown (;LAY w/qravel ICU - Brown & tan silty clayey (SC) - SAND 

M 

. 
M iron staining - . . --M 

M Brown clayey SAND w/gypsum crystals -- (SC) 

- 6" wet seam 
w 

Brown sandy CLAY 
(CL) 

M -
-
,..--

M 

w ,_ 
.Brown silty SAND (SM) -

- Brown sandy CLAY w/gypsum (CL) 
M crystals 

-
-•s:C'"' ''I 

t • .,., 1•£H UT1U tt!IS'l'lltlfl 
• • ICISf U" ICllSJUl(J 
• • .. , IS&?Ve•fCDI 

HANO PIO 
SPT PEtlETROMETER 

(ppm) (tsf) 

10/11/10 .3 

5/9/12 .2 

I 
4/3/4 2.8 . . . . 

4/4/4 1.6 

37/25/18 1.4 

I 

9/20/38 1.4 ' 

4/5/6 .9 

8/7/9 1.0 

7/11/21 1.0 

18/31/21 1.0 

OTHER 

-

/""' 

1 



BORING tt0.8A25-522 PROJECT ttO. 342-65219H PROJECT rlN·tE Ho 11 oman Air Force Base 
1:30 

DATE/TIME. START 12/9/88 
4:00 

DATE/TIME Erm 12/9/88 DRILL CREW Flair/Monroe*/Luraschi 

DRILLING METHOD: AUGER_.o __ FT TO 31.5 FT, ROTARY_-__ FT TO_-__ FT DRILL RIG_C_M_Es_s __ _ 

AUGER/BIT SIZE{S) & INTERVAL{.S) 3!.t" I. D. /HCA** SURFACE COVER Gravel 
Not N 671757.4424 

G.S. ELEV.Required BORING COOROIHATES E 555172.2342 WATER DURitlG DRILLHIG 12.5' 
- 13.0' 

WATER AT COMPLETIONcaved 27.S'DELAYED WATER LEVEL Water@ 9.5'~ caved to 24' on 12/15/88 

I DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

_, ... = ..... < = ... 1-Z ... ... ~ !e ...... ... YISUAL.CLASSIFICATJON e; ... ....... "' SOIL OESCRIPTIOH & 
0 <- ... 0 .......... = :ii: 

SS M Brown silty CLAY w/gypsum cyrstals(1 

- .Gray sandy CLAY w/gypsum (CL} 

SS M -
:.//M - 6" wet seam/gypsum increasing 

-30 -
SS w Gray silty SAND (SM} .__ . .. -- Boring terminated @ 31.5. feet 

** Hollow Core Auger -
-35- -

----
-40 - i--

-
-
,.._ 

-
-45- -- - . 

·-
~ 

-
-~o- .--:.. 

I ..... -~ ... -··· ...... 
U • \•Ur~- t .... ITCH Ur.\C 'CIS-J 

If • -" """' • • -sr 1:.oc ..,"""'' 
.. - ... ~ ....... • - "'' (;&1119•~·· 
't.-.191r 'Ill:-- .... 

HANO Pro 
SPT Ollf ER PE?IETROHETER 

(ppm) (tsf) 

l) 14/16/2' 1.0 

15/19/52 1.0 
. 

47/53=5" 1.0 .. . ; -- -·· . . ... - ... 

. 

I 

i 

' . 

; 

! 



FROFESSIOilAL SERVICE Ir!DUSTRIES. me. 
PROJECT tW. 342-65219H PROJECT NAME Holloman Air Force Base BORI!IG UO. 8A25-523 

9:00 
DATE/TIME START 12/10/88 

1:30 '~ 
DATE /TI f1E END 12 /10 /88 DR I LL CREW_...,:F-:1-:::;.a..;.i ~r /1..:.M.:.::o:,:.:n~ro.;:..;e=-*...1./...i.L.lo!.u..!..lralo!.osuco..!.lh..l.'·1'_'" _ 

* Geologist 
DRILLirlG METHOD: AUGER o FT TO 30 FT, ROTARY - FT TO ___ FT DRILL RIG CMESS 

AUGER/BIT SIZE(S) & HITERVAL(S) 31.t" I.D.~HCA ** 
Not . 671793. 8794 

G.S. ELEV. Required BORING COORDINATES E 555029.4085 
13.5' 

SURFACE COVER Gravel -------
WATER DURING DRILLittG 13' ----

HATER AT COMPLETION open to 30'0ELAYED WATER LEVEL Water @ 7.5' caved to 28' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

weeci &&I 
::: a: HAHD .... ~ _, > = PI D a. W•C: >- . e; ..... ~Q.UI "' SOIL DESCRif'TIOtl & VISUAL Cl.ASSIF'ICATION SPT PEtlETROMETER OTHER 
Q >->- (ppm) (tsf) "" .... = §!! 

M C\ 11 ~l"::IVPl 
8/6/4 14 SS - Tan clayey silty SAND {SC) 

~ 

SS M Clay decreasing 8111/Q 3? 

SS M 817'7 34 

I 
i- 5 - - Brown silty SANO {SM}_ 

SS M 2" layer of trash 11112 240 
M . . 

• i11i1 SS 4" Landfi 11 mate·rfa 1 146 
.. -., .. - -

SS '---

M Landfill material 1/2/3 152 

.-10- SS M 3/4/15 200 
Brown silty CLAY w/gypsum (CL) - crvstals 

SS M 
Tan silty SANO 20/28/30 2.2 

(SM) 
SS l.M.-.Brown silty CLAY w/gypsum (CL} 

20/21/33 1.8 
;.;/w - Tan clayey SANO 

i-15 
SS (SC} 15/70/32 

SS M 17/42/39 .9 
Tan silty SAND (SM} 

SS M Tan sandy clayey SILT 17/33/29 1.4 (ML) 

SS LIL -Sand increasing 16/30/34 1.6 

i-20- ~ 

SS M 15120/24 1.6 
M 

. ' 

11/29/30 1.8 SS - Brown silty CLAY w/gypsum (CL) 
cyrstals -SS i~/W 23/21/30 1.8 

i-25- SS w· - B3/42/25=2" 2.8 pit•>,-'!;,_ 

\'JI' ·•-•r •":r -·;r••H ,,, -
SS - S•l.lf s- • - - ''''" unu PIHSfV•(J 
sr • "''"' TUIC • • 1111sr ,_ 111u1 .. o ,. " ""ICllt• ILlfttl. V • !CT ISA"IVHmtJ 
IC • IC!CI CCI( 

"IC• "IMO CDC 
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PROfESS ro:ll\L SER'HCE mousrn n:s. HIC. 

BORING NO. 8A25-523 PROJECT tlO. 342-65219H PROJECT N/\ME Holloman Air Force. Base 
9:00 

DATE/TIME START 12/10/88 
1:30 

DATE/TIME ENO 12/10/88 DRILL CREW . Flair/Monroe*/Luraschi 

3 *Engineer CMESS 
DRILLING METHOD: AUGER 0 FT TO 0.0 FT, ROTARY - FT TO - FT DRILL RIG ------ ------------
AUGER/BIT SIZE{S) & INTERVAL{.S) 3li" I.~.l,HCA** SURFACE COVER -------------------------- --------------Gravel 

Not N 671793.8794 
G.S. ELEV.Reguired BORIHG COORDINATES E 555029.4085 WATER DURING ORILLHIG 13' 

13.5' ----
WATER AT COMPLETION open to 30'DELAYED WATER LEVEL ....... w.._at...,e...,r_@--..7""'.'5,_'__...c .... av""'e;;.;d-...-t..-o_2"""8.._' ___ o.;.;.n_l2.-/_1_5..._/_8_8_ .. 
DATE GROUTED 12115/88 MATERIAL{S) & QUANTITY 6 bags cement I 1 bag bentonite 

.,J = '"' .. -c: 
>-tJ .,J > 

~ ... a: e; ... ...... 
0 q;,.. .... 

"' .... ;; 

SS 

SS 

SS 
-30 

-35-

f-40 -

-.is-

-so-
.. . -· .. • ! 

u. vur:~ 

If•~··~....... ____ 
IC• ea mif 

"'• ,...Clllll 

... 
c: 
:=i 
t-

SOIL CESCRIPTIOH & VISUAL CLASSinCATION "' -i 
- Brown silty CLAY w/gypsum (CL) 

w 
w Gray clayey SAND -

-w . 
- Boring terminated @ 30 

- ** Hollow Core Auger 

----
-
-
--
i---
-
~ 

- . ·-

~ -··· .... 
• - "'' hr .. umc .,.,S1'11efl 

• - ..,.." r~ '"'"""'' •. ''" c~·'"' 

•... 

(SC) 

feet 

HAND PIO SPT ,ErlETROMtT'ER 
(ppm) (tsf) 

12/8/20 1.6 
30/36/34@5~ .9 

. 
P4/38/45@4" 1.0 

.. . : . 

I 

; 

j· 

' 

I . . 

OTHER 



PROFESSIOi,AL SERVICE Iil['U'.>TRIES. rnc. 

BORIUG rm. 8A25-524 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 
10 : 00 1 : 30 """ 

DATE/TIME START 12/11/88 DATE/TrrtE ENO 12/11/BB DRILL CREW Flair/Monroe*/Lurasch) 
*Engineer 

DRILLillG METHOD: AUGER 0 FT TO 31.5 FT, ROTARY - FT TO FT DRILL P.rG CME55 ---
AUGER/BIT SIZE(S) & INTERVAL(S_) 31&" I.D./HCA ** SURFACE COVER Gravel 

Not N 671926. 9614 -------
G.S. ELEV. Required BORING COORDINATES E 555028.1419 HATER DURING DRILLING 13' 

13.5 I • 

WATER AT COMPLETIONcaved to 26DELAYED HATER LEVEL Water@ 11' caved to 26' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL ( S) & QUANTITY 6 bags cement I 1 bag benton ite 

_, .., 
=· ..... < "" HAND .... i-: 

_, > :I PI 0 ~ L&J a: ..... :!; ... Cl. .... "' SOIL DESCRIPTIOfl & VISUAL CLASSIF'ICATION SPT PEMETROHETER OTHER 
Q >- .... i (ppm) (tsf) U'l I-= 

SS M 8" Gravel ' 9/12/17 .1 
Tan silty SAND w/gravel - (SM) 

Brown & tan silty SAND w/gravel ---SS M 
{SM} 

12/14/5 .1 

i-5 . I 
SS M 

Tan silty SAND (SM) 4/2/2 .1 - . . . . -- Trash encountered (nylon rope) 
-.,,,,,_ 

._ 
SS M 

14/17/14 .1 

i-10 
M_ 

I 
4/7/40 .1 SS I 

Brown silty CLAY w/gypsum (CL} i - cyrstals 
,_ 

Brown silty SAND (SM) 
SS M 03/37=5 11 5.0 

i-15 3" Sooon f br Ex ra Samole 

SS W/M Tan clayey SAND (.SC) 17 /30/34 .1 --
-SS l//M 50/50 .1 

~zo 

SS M 53/24/23 .1 
t- . 
t- Brown sandy CLAY (CL} 

SS M Brown & gray SILT w/gypsum 14/24/17 .1 

..... 25- 'crystals (ML) - --. 
\KIL • ..... r •'r -·st·="',,, -

SS • SJl.11 S"ml I • DSr lrtU Lltltt "'ll'IVICJ 
sr • SMtltr l'lllC II • J'llllf ISOIC JOlllSJutrJ 
N • ~1""'11 u .. a, W • tCT (!A'IUllUIDI 
IC • IOCI CGtlf 
re. ,,. cac 
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r'ROFESS ro::11L SER'!f CE WDUSTIH ES. HIC. 

BORWG rrn.8A25-524 . PROJECT r;o. 342-65219H PROJECT tlAME Holloman Air Force Base 
10:00 1:30 

DATE/TIME START 12/11/88 DATE/Ttr1E Erm 12/11/88 DRILL CREH Flair/Monroe*/Luraschi 
*Geolog1st 

DRILLING METHOD: AUGER 0 FT TO_~FT. ROTARY - FT TO - FT DRILL RIG_C_M_Es_s __ _ 

AUGER/BIT SIZE(S) & INTERVAL(.S) 3J..i" I.D. / HCA** SURFACE COVER 
Not ~--~ .......... --N.._,6=7~19~2~6-.-g6~1~4~~ ~~------~----

G.S. ELEV.Requjred BORING COORDINATES E 555028.1419 WATER DURHlG DRILLHIG_1_3_' __ 

Gravel 

13.5' 
WATER AT COMPLETIONca.yed 26' "DELAYED WATER LEVEL Water @ 11' caved to 26' on 12/15/88 

DATE GROUTED-12,/15188 MATERIAL{S) & QUANTITY 6 Bags Cement I 1 bag Bentonite 

_, ... 
= ..... < c: HAND -i-: 

_, =-- :::0 PtD c.wa: ... 
SOIL DESCRIPTION & VISUAL CLASSIF1CATION SPT PEJIETRO:imrt Ollf ER e;"'" :'f ....... .... 

(pp111') ~ 
>- ,_ 

(tsf) 4l't ,_::: i! 

SS M 
Brown sandy CLAY w/gypsum 10/11/15 .1 

i---

crystals - (CL} 
-SS M 6/8/14 .1 . 

-30 . 
SS LIL 6/9/11 .1 .. .. . . 

-
Boring terminated @ 31.5 feet - . 

- ** Hollow Core Auger 

.... 35- '-

I -
,_ 

- --,_ 

~o- --
-
-
·-

-"l5- - . 
_j i 

I . ! _.. 
I 

1- - . 
' I 

__J 

.I ' -.::~- ' n ! .. • r - ....... . 
U • ·~:r :-:za ••.:.a• •r.H tlr-\t "ellf""9(J 

SI • ""11• r-c • • llOlll ft.;llC "'9111'\alll 

,. • •rTWW -..., • • ""' (~aru1 
~·ta• 
"· "9 QIC 



PROFESSIONAL SERVICE INDUSTRIES, INC. 

BORING NO. 6DC-525 PROJECT ~O. 342-65219H PROJECT NAME Holloman Air Force Base 
9 :30 2 :00 

DATE/TIME START 12/20/88 DATE/TIME END 12/20/88 DRILL CREW Flair,Monroe*, Lurasc. ,,,, 
DENNISON 0 FT. TO 6.5 FT. * Geologist 

DRILLING METHOD: AUGER 6.5 FT TO 30.0 FT, ROTARY - FT TO __ -_FT DRILL RIG CMESS 

AUGER/BIT SIZE(S) & INTERVAL(.S) 31e" I.D./HCA ** SURFACE COVER -------Gravel 
Not N 671837.9061 

G.S. ELEV. Required BORING ~OORDINATES E 555132.0207 WATER DURING DRILLING N/A · 
Water within 2 feet of surface on 12/21 

WATER AT COMPLETION _ _.N ..... /'"""A.__DELAYED WATER LEVEL Water added to boring during Dennison C 

DATE GROUTED 12/21/88 MATERIAL(S) & QUANTITY 6 bags cement, 2/3 bags bentonite 

.., .. :;! .., 
= § HAND .... '"' -' > PIO .._WO: .... 

SOIL DESCRIPTION & VISUAL CJ.ASSlF'ICATION e;"'" ~ .... .., "' SPT PEtlETROHETER OTHER 
g >-1- - (pp11) (tsf) .,, .... :c ii! -

Brown silty sandy CLAY w/gravel - (Cl) 

DC 
,___ 

Tan silty S1'\HD (SM) 
-

i- 5 - DC --
nr - Brown sandy CLAY w/gypsum crystals -

- {CL) -SS 12/36/51=4 "" Gray silty SAND (SM) a 

-10 
SS Tan silty SAND (SM) 48/52=3" -

Brown clayey SAND w/gypsum Cf~~~a1s 
14/1Q/17 

SS Tan silty SAND (SM} 

-15. SS - 17/21/25 

- Brown clayey SAND (SC} 

._ 
SS 9/5/7 

Brown sandy CLAY (Cl) 

-20_ SS - Brown & tan silty CLAY w/gypsum 9/20/19 
crystals (CL} --SS 12/14/18 

Gray clayey SILT (ML) 

-25.:. SS - Gray silty CLAY w/gypsum crystals 8/12/17 
~' ~ 

( r.1 \ 
wn. s••u •er onn .. t rrr -

ss • s-..n ,_ 1 • an '"" unu """'"ti 
sr • SJIUlf Tim( II • llOIST ISIJIC ..,IS\'UlfJ 
n • ~llQP llAffl\ W • ll(T (S&'119•TrDJ 
IC• IOU~ 
tt • TllD CCIII( 
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!JIWH .. SS I UtlAL SER'l l CE umus flU ES. HIC. 

BORING NO. GQC-525 PROJECT NO. 342-65219H PROJECT HAME Holloman Air Force Base 
9:30 2:00 

DATE/TIME START 12/20/BB DATE/TIME END .12/20/88 DRILL CREW Flair, Monroe*, Luraschi 
DENNISON 2 FT TO 6.5 FT. * Geologis·t . 

DRILLING METHOD: AUGER 6.5 FT TO. 30.0 FT, ROTARY_-_FT TO __ -_FT DRILL RIG_C_ME_S_S __ _ 

AUGER/BIT SIZE(S) & INTERVAL(.S) 
Not . 

3!,r" I. D. I HCA ** SURFACE COVER Grave 1 
' N 671837. 9061 · -,;;..;_;;~-----

G. S. ELEV. Regui red BORING COORDINATES E 555132 .. 0207 . WATER DURING DRILLING......;.;N~/"""A __ 
Water within 2 feet of surface on 12/21/88 

WATER AT COMPLETION __ Ny,,l...,;A~-OELAYED WATER LEVEL Water added to boring during Dennison Core 

DATE GROUTED 12/21188 MATERIAL(S) & QUANTITY 6 bags cement, 2/3 bags bentonite 

... = w .. -c 
>-.,a ... > !e w a: :;"" ...... 
Q ...:- ..... ...... z: -

SS 

SS 
~30 

... ' .. 

'-35 -

ko-

-.45 -

"-50-

.. .. n a-.-..1 rtr 

SS• l'\lf S
Ii • ,_ .. r.-
N • •lftle•......., 

" ~ tlU tllll 
1'C·fl9ICllll 

w 
cc = ... SOIL DESCRIPTION & VISUAL CLASSIFICATION "' 
~ 

Gray sandy CLAY w/gypsum crystals 

....._ 
,_ 

....._ 

,_ Boring terminated at 30.0 

,_ 
** Hollow Core 

~ -. -~· . - - - .. 

,_ 

-
I-

f.-

I-

I-

-
-
,_ 

-
-
-
-
~ 

.__ 

.._ 

-
··-· Tf' •l'f 

a • ltr hear um1 "Dll-1 
• • •Hll CSOIC JGIU•U 
W • Cl lS&llla&IHI 

-
Auger . 

(CL) 

feet 

HANO PID SPT PEHETROMmR 
(ppm) ' (tsf) 

19/23/29 

27 /63/lO=t II 

. , 

. 

i 

I . 
i 

OTIIER 



PROFESS IOflAL s ERV I CE rn~us TR r ES • me. 
Holloman Air Force Base BORING no. 8A25-526 PROJECT r-m. 342-65219H PROJECT NAME 

Io :oo ·-----------........,....--. 7:30 
DATE/TIME START 12/12/88 

. 
OATE/Tlt\E EtlO 12/12/88 DRILL CREW Flair/Monroe*/Lurasch-

DRILLING METHOD: AUGER 0 
* Geologist 

FT TO 31.5 FT, ROTARY __ -_FT TO __ -_FT DRILL RIG CMESS 

AUGER/BIT SIZE(S) & . IUTERVAL(S)_ ... ~-=-'-" ...;;I ........ D.'"'"/'"'""'H.;;..;CA._**-----SURFACE COYER Topsoil & Grave 
Not N 672166.4416 

G.S. ELEV. Reguired BORING COORDINATES E 555029. 3602 HATER DURING DRILLING 13 1
· 

9' 
HATER AT COMPLETION Cayed 29.sDELAYED WATER LEVEL Water @ 7', caved to 20' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 eags Cement / 1 Bag Bentonite 

_, ... 
= ....... < s HANO i-.._: _, > 

PI D ... l&ICl:i: .... :!; ... z: ~ ..... "' SOIL OES~RJPTJOtl & VISUAL CLASStrICATJON SPT PEtlETROHETER OTHER 
Q <: ........ :; (ppm) (tsf) "' .... = ::c 

SS M - Brown & tan silty SANO 3/3/5 2.3 

(SM) -
-SS M 6/10/10 17.2 

_s I 
SS M Tan silty SAND 5/40/35=5 I 3.6 - (SM) -: . 

-._ 

~ .... ,.~s.-~-
SS M 

Tan & brown silty SAND 14/20/24 .6 

-10 (SM} 

SS JL 25/43/3=5 I • 4 

i- Tan SAND 

- (SP) 
SS w 40/60:-.3" .4 

_1s 
SS w 13/14/29 .6 

i-- Brown silty CLAY w/gypsum crystals 
i-- {CL) 
M 

SS I-

Brown & tan silty SAND 
8/20/50 1.4 

-20 
{SM) 

SS ~ Gray sandy CLAY w/gypsum crystr~f} 
25/46/31=5 '1.8 

Gray silty SAND w/gypsum - crystals (SM) 
SS w 17/60/23=2 I .6 

..-25- -
\iii' ..... , •11 -'"i"·~r ,,., -

SS • !'lJT - I - Def lttH Umt >alS1Vllt:J 
Sf • Sltnlf llllC 11 • llllSf (SCPC llOIST1110 
" • Plftllrll &Ul(L I • ICJ (S&'IU941tOJ 
JC • •att C09( 

lColNICllllC 
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PROFESS ro;?AL SER'/ ICE mous TR fES' rnc. 

BORU:G N0.8A25-526 PROJECT rm. 342-65219H PROJECT tlAME Holloman Air Force Base 
7:30 • 10:00 

DATE/TIME START 12112188 DATE/TIME mo 12/12/88 

DRILLING METHOD: AUGER o F'T TO 31. 5 FT, ROTARY. -

DRILL CREW Flair/Monroe*/luraschi 
*Geo l o_gi st 

FT TO - FT DRil.L RIG CMESS _.....__. ______ _ 
AUGER/BIT SIZE(S) & IHTERVAL(S) JJ.i". I.D_ / HCA** SURFACE COVER Topsoil & gravel 

Not . K 672166.4416 
G.S. ELEV.Required BORING COOROIHATES. E 555029.3602 WATER DURING DRILLJrtG 13' .. 9' __....,.__ __ 

WATER AT COMPLETION Caved 29.SDELAYED WATER LEVEL Water @ 7', ca~ed to 20' on 12/15/88 

DATE GROUTED 12ns1aa MATERIAL($) & QUANTITY 6 bags cement I 1 bag bentonite 

... = ..... < 

~~ 
... > 
~ ...... ...... ... _,__ 

Q .,. ... .:z: -
SS 

SS 

-30 
SS 

-35-

Ho-

-1lS-
,_ 
,_ 

-'30-

.. 
1 •• -· •• , 

u • ~'tit' ':"XII 
,, • 111lll• n.c 
,. • •c"CIQ..._, 

IC--°"' 
1C· be CDol 

... 
cc 
:::I ... SOIL CESCRfPTIOH & VISUAL CLASSIFICATION "' 
~ 

M Brown silty SANO (SM) -
M - Brown & tan sandy CLAY w/gypsum 

crystals 

M Tan & gr.ay clayey SAND - . 

-- Boring terminated @ 31.5 

- ** Hollow Core Auger 

-
-----
-
'--
-
-
=i 

I ____. 

~ - I . 
.... 

e • =e• ITlll U m.r -OISll1o(I 

• • -sr I~ """'.-II 
' • lfl1 l~'Nt,1U\ 

·."! ..... 

(CL) 

(SC) 

feet 

ff AHO PIO SPT PE?IETROMETER 
(ppm) (tsf) 

70/30=1" .4 

17 /21/22 .6 

25/40/35=3' .4 
-: . 

' 

i 
! 

! . 
i 

' ' 

OTHER 

. 

. 



PROFESS IO rt AL s ERV I CE Ir![lUS TR r ES. me. 
BORING HO. 8A25-527 PROJECT NO. 342-65219H 

11:00 1:30 
PROJECT NAME Holloman Afr Force Base 

----------··~ 

DATE/TIME START 12/12/88 DATE/TIME EN012/12/88 DRILL CRE\.I Flair/Monroe */Luraschi 

DRILLING METHOD: AUGER 0 
* Geologist 

FT TO 31.5 FT, ROTARY - FT TO - FT DRILL RIG CME55 

AUGER/BIT SIZE(S) & INTERVAL(S) __ 3Jii~"_;..I_.D_._.../_.;...HC_A_*_* ____ suRFACE COYER 
Not . N 672063.7490 -------

G.S. ELEV. Required BORING COORDINATES E 555005.8622 HATER DURING DRr'LLHIG 10' 
9.5' . ----

l~ATER AT COMPLETION Open 31.5' DELAYED WATER LEVEL Water@ 7.5', caved to 21' on 12/15/88 

Gravel 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag b,entonite 

_, ... 
== 

..... < c: HAND ,_ i-: -' > ~ Pl D ...... a: I- SOIL DESCRIPTIOH & VISUAL CLASSIFICATIOrf SPT PEtlETROHmR OTHER e; ... ~a. ... VI 
c.:a 

,_,_ - (ppm) (tsf) Vtl-= Cl 
::c 

SS M .R 11 f.:r.:1 VP l 3/5/7 .4 - Brown silty SAND w/layers of 
- landfill material (SM) 

-SS M 1/10/21 .4 

-s I 
SS M Brown silty SAND (SM} I 10130145 .4 ,_ 

~ 
. ,,,,,. 

-
- Tan silty SAND (SM) 

SS M 28/72 11 

-10 

SS M Gray clayey SAND (SC) 10117124 4.6 - i - I 
,_ 

SS M 10/11/14 3.4 

t-1 i; 

SS w Gray silty SANO w/gypsum crystals 12130/39 4.0 .._ 
· (SM) 

Brown & gray silty CLAY 
SS - (CL) 

M 15/16/29 3.2 

f-20 

SS UL Brown clayey SAND (SC) 3-6 

f-
Gray clayey SILT (ML) 12/17 /35 3.2 

SS M 

-25- - -
~IS. ' 1 ... 1' ,ri -•g•~r .,.,, 

SS • S•Uf S._ I • •• lttH Um.t llOIS'IUllCI 
Sf • Skn" 'l'lllt • • IDISf IMllC IDISfla(J 

" • PITCllPI -U • • ICT ISATU'*ftDI 
IC • 1C1CC Clllf 
K•TMICClllC 
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ilROFESsro~l;\l SER'IICE rr:ousrrHES. HIC. 

BORHIG N0.8A2§:-52? PROJECT rm. 342-65219H PROJECT NAME Holloman Air Force Base 
- 11 :00 I: 30 ------------

DATE/TIME "START 12/12/88 OATE/TH1E ErlD 12/12/88 DRILL CREW Flair/Monroe*/Luraschi 
~------------------------~~----* Geologist -

DRILLING METHOD: AUGER 0 FT TO 31.S FT, ROTARY - FT TO_-__ FT DRILL: RIG_C_M_ES_S __ _ 

AUGER/BIT SIZE(S) & INTERVAL(.S) 31ii" I. O. I HCA.** SURFACE COVER Gravel 
Not ' N 672063.7490 

G.S. ELEV.Regyired BORHIG COOROINATES_E 555005.8622 WATER DURHIG DRILLHlG 10' 
9.5' 

WATER AT COMPLETION: Open. 31.5' DELAYED ~IATER LEVEL Water @ 7.5', caved to 21' on 12/15/88 

DATE GROUTED 12115/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

_, w = ...... ce c: _, > :;;) .... ..: .......... >-e ... a ...... .. . SOIL DESCRIPTION & VISUAL Cl.ASStFICATtOH ..... Q 0 .,.. ... = - :r: 

M Gray clayey SILT 
SS -
SS --- Brown & tan silty SAND 

w 

.-30 . 
SS ·- . . 

-
- Boring terminated @ 31.5 

- ** Hollow Core Auger 
-35- -

-
I-

·-
1-40 -

-·is -

~:o-

.. ·-· ·~ 
u . ~.,,., :t"'291 

Sf • \>Cilf "'"' 

" - .,'l'Clet .... 
lllC ...... , -.,.. 

:c- -e:... 

i.-------._ 
. _.. 

I 
~ 

I 

L.J 
.I - I _ ......... 

..... ITtH umt "'CU-I 

• - -" (:X ""'"""" 
'II ••• ' t ~'l\ltll.1tl\ 

(ML} 

{SM) 

feet 

KAHO Pro SPT PE?IETRO:·l!Ta 
(ppm) (tsf) 

18/50131=2' 4.2 

30160110=!.:' 4.0 

6f\/'M.:?" 4.0 . . . 

I 

I 

I 

: 

! 
! 

OTHER 

. 



PROFESSIOtlAL SC:P.'/ICE IUDUSTRIES, IFIC. 

BORING UO •. 8A25-528 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base ,,,_ 

2:50 4:00 
DATE/TIME START 12112188 DATE/TIME END 12/12/88 DRILL CREW _ __,,F_la.,..i_r;,,./M_o_,,n_ro ..... e_* .... /L~u;;.;..r.;;.as;;;...;c;;.;.;ff..;..i_ 

* Geologist 
FT TO 31.5. FT, ROTARY~FT TO __ -_FT DRILL RIG CME55 DRILLitlG METHOD: AUGER O 

AUGER/BIT SIZE(S) & INTERVAL(S} 3~" I.D. I HCA** SURFACE COVER Gravel 
Not . N 672100.2565 

G.S. ELEV. Required BORING COORDINATES E 554809.0250 HATER DURING DRILLING 8' 
9.0' . ----

WATER AT COMPLETIONcaved 24. 5' DELAYED WATER LEVEL Water @ 8. 5', caved to 10' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 

_, ... 
= Well!< <= HAND .... ,.., _, ,,.. :::> PIO ::; ... i"'"' .... SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PEtlETROMETER OTHER ..... "' g >- .... ;; ( pplll) (tsf) vtl-= :c 

SS M ll 11 f.iri'!Vf) I - I 

5110/8 3.0 
Brown silty SAND (SM) -M 

SS - Tan silty SAND (SM) 5/5/6 3.0 

~5 . I 
SS M 15/26/31 3.0 ...__ . .. .. . . . .. ,,~< 

- -
SS r 14/24/39 3.0 

-10 

SS 
w 111n n5 4_n - Brown silty SAND w/gypsum (SM) I .__ crystals -SS w Tan silty SAND w/menthol smell 5113119 7.0 (SM) 

i-15 

SS Ji... 82/18=2" 10 

,___ 

SS T 15/17/32 40 

..-20 

SS f.W- Brown silty SAND (SM) 
40/60=4 35 

. -
SS M 25/16/14 60 

Brown & gray sandy CLAY w/gypsum 

-25- - (CL} -
UIU .... L~ r .. r -·JI:i ... ' ... , 

SS • S'lU ,_ I • llf lrltT Umt IDIS'l'UllCI 
sr • SlttUf ""' •• NllST uoc MllSn.t:I 

,. • •r'll:JIP IOftQ. • • ''" cs.uutt•m> 
IC • lt'a Clllf 
IC • TllO CllllC 
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i'ROFESSro~:1\L 3ER'IICE mousmrEs. rnc. 

SORHIG r:0.8A25-528 PROJECT ilO. 342-65219H PROJECT tl/\ME Holloman Air Force Base 
2:50 4:00 ~~~~~~~~~----~ 

DATE/TIME START 12/12/88 OATE/TrrtE END 12/12/88 DRILL CREW Flair/Monroe* /Luraschi 
~~*~G~e-o~l-o~gTis~t,--..:...;;;...._..;;....;; _____ _ 

DRILLING METllOO: AUGER 0 FT TO 31.5 rT, ROTARY - FT TO - FT DRILL RIG CME55 
--~- -----~-----

AUGER/BIT SIZE(S) & INTERVAL(.S) 33.i" I.D. / HCA** . SURFACE COVER Gravel 
' --~-----------. Not N 672100.2565 

8' G.S. ELEV.Required BORIUG COORDINATES E 554809.0250 WATER DURiflG ORILLWG -----9.0' 
WATER AT COMPLETION caved 24 s•OELAYED WATER LEVEL Water@ 8.5', caved to 10' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag benon1te 

-' ... 
= ..... -c c: 

-' > :> ... ....: a. ... a: ... SOIL DESCRIPTION & VISUAL CLASSIF'ICATJOfJ e; ... :a:- ... "' < ,_.,_ 
Q ;; ..,, ... = ::a: 

W/M Brown siltv SAND lSM) 
-SS 

Gray sandy CLAY w/gypsum (Cl} - crystals 

-SS w 

-30 . 
SS 

w - . .. 
- . - Boring terminated © 31.5 Feet 

-
*No sample taken for PSI, al 1 of - for analytical sample given to EPS 

-35 - - purposes. 

·- ** Hollow Core Auger 

---. 
--io - I ---

-
-1 

'-·15 - ·--1. - I 
l - i 

-- l-1 

L=~-I J 

. i n ..... 
'' • ·-..:":" :..,.. •. :.• '""'" Ur:'\.C ~nr.ie(J 
Ir • 1-1• P.9( Ill I l'IQl\f ~~ ~\\t1'\\ 

,. • •tl'te9....... • • "'" C:a1119UCll 
..... c.r 
lit--'-

HAPfD PID SPT PEJIETRO:·tffii!. om ER 
(ppm) (tsr) 

15117 /21 55 
.. 

21/68/ll=J.; '80 
.. * See Note 

Below 

52/48=5" 4n .. . .. 

. 

I 

! 

! I 

! 



PROFESSIOHAL SERVICE HIDUSTRIES. me. 

BORING flO. 8A25-529 PROJECT rm. 342-65219H PROJECT NAME Holloman Air Force BaSf'"L 
2 :30 4: 30 ... ;< 

DATE/TIME START 12/11/88 DATE/Tl11E EtlD 12/11/88 DRILL CREW Flair/Monroe* /Luraschi 
* Geologist 

DRILLiflG METHOD: AUGER O FT TO 31.5 FT, ROTARY - FT TO - FT DRILL P.IG CME 55 

AUGER/BIT SIZE(S) & INTERVAL(S}_..;;.3~.::."'-' ...;;.I.;.;.D;;;...;."-.!../_l:l_C_A_** _____ SURFACE COYER Gravel 
Not -----'------N 672211.7698 

G.S. ELEV. Required BORING COORDINATES_...1oE.-5.:::..54~8~4~3~·.:..1Zu2:.:1l...__l·IATER DURING DRILLING_8_' __ _ 
9.0' 

WATER AT COMPLETION Cayed 29.QOELAYED WATER LEVEL water @ 8'. cayed to 29' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S} & QUANTITY 6 bags cement I 1 bag bentonite 

..J .., 
i:: i-: 

.., ... < "' HANO .... > ;;;;) PIO a...., a: .... e; ... ::c a...., "' SOIL DESCRIPTIOfl & VISUAL CLASSIFICATIOH SPT PEtlETROHETER OTHER 
a ..: ........ 0 (ppm) (tsf) .,, .... = ::c 

SS 
M n·· brave I i 

7 /7/7 .3 
Brown clayey SAND (SC} -

I-

SS -- Tan sandy SILT 
M (ML} 8/9/8 .2 

-5 I 
SS 

M Sand decreasing 51518 .2 - ~ . ··"'#, 

~ 
. 

-
Brown silty SAND (SM) 

SS w 6/20/35 .2 

-10 
SS LlL Tan silty SAND {SM} I 111?4/?.7 .,, 

--SS w 25/48/27=3 .2 

i-15 
SS w 100=6' .2 -
SS - Brown silty CLAY w/gypsum crystals 

M (Cl) 18/28/36 .4 

-20 Brown silty SAND 
SS w 15130/40 .9 - (SM) 

M 
Gray silty SAND 

SS (SM} 7/7/9 12.8 

-.25- - -
ir1' ,.,_.., .rr -•"'It•n "'r 

SS I '""" ,,_ •• - '"" UT11.£ l'llllS'l'Ulltl 
If • Slllllr IVaf • , ietu ISGOC 001snao 
Pl • Plfl:lln eo.aa, • • CT IS&IUHIUI 
IC• tOCC twf 

JC. , ... '" 
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PROFESSiQ;:;\L ~ER'JICE rnOUSTRIES. me. 

BORING ~OBA25-529 ~ROJECT ttO. 342-65219H Holloman Air Force Base 
4:30 2:30 

DATE/TIME START 12/11/88 DATE/TiltE ErlD 12/11/88 DRILL CREW Flair/Monroe.,../Luraschi 
~~*,-,...Ge-0~1~o~g~1~st..------------------

- FT TO - FT DRILL rnG CME55 ---DRILLING METHOD: AUGER--=o_FT TO_l..1:.2_FT, ROTARY 

AUGER/BIT SIZE(S) 8i INTERVAL(S)_·_..;;.3..-::.~' ..... ' _I...;...D_.--:.../_H_C_A*_* ____ SURFACE COVER 
Not ~---------~-------

N 672211. 7698 
G.S. ELEVRequired BORWG COORDINATES E 554843.1721 WATER OU!HtlG DRILLHIG_8_' __ _ 

Gravel 

9.0' . 1 8 
WATER AT COMPLETIOH Caved 29.0'DELAYED WATER LEVEL Water @ 8', caved to 29' on 12/ 5/8 

DATE GROUTED 12115188 MATERIAL($} & QUANTITY 6 bags cement I 1 bag bentonite 

... w = ....... ..:: a: HAllO -... ~ > ::::> PIO ~wee ... e; .... ...... .... SOIL OESCIUPTtO!t & VISUAL CLASSIFICATION SPT PE?IETRO:·tmit OTHER 
g 

,.._ 
~ (ppm) (tsf) .,. .... = 

M r, r;:i v ~ 1 l t. v SAND l SM I 
20/25/21 4.0 SS Brown & tan silty CLAY w/gypsum -- (CL} 

SS - Tan silty SAND (SM) w 50/50=4" ~-5 

-30 I 
SS 24/26/31 3.0. - . -: 

- Boring terminated @ 31.5 feet -._ ** Hollow Core Auger 

'-35 - ,__. 
_I I 
-
-
I-

1-tlO - · __J 

-._ 

--
i-•15 - ----_J 

I 

R . -

I I I 

-::o- I n I I I . . -· ... - .... . 
U • .,.,_!'!' ':"'7.11 • • ;,.• f9'H t.lr.'1.1: -:"llP • ..-c;J 

n • •-at• "llC • • OCll\f \;;-( '"11\T"'U 

" • •I 'll:oell tMllQ. w • ICf 1:a1111arta1 
IC• 1«11 C9I( 

~-N-



PROFESSIOHAL SERVICE INDUSTRIES, INC. 

BORING NO. 6DC-530 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base~ 
8: 30 6: 30 ' 

DATE/TIME START 12/19/88 DATE/TIME END 12/19/88 DRILL CREW Flair, Monroe*• Luraschi 
DENNISON 0 FT TO 6.5 FT. *Geologist 

DRILLING METHOD: AUGER 6.5 FT TO 31.5 FT~ ROTARY _ FT TO _ FT DRlLL RIG CME55 

AUGER/BIT SIZE(S) & INTERVAL(.S) 3!ii" I.P./HCA SURFACE COVER Gravel. 

G.S. ELEV. Re~~~red BORING ~OORDINAT~~ ~ ~~;~i~·~;~~ ~/ATER DURING DRILLING ___ _ 
Water within 2 feet of surface on 12/20 

WATER AT COMPLETION N/A DELAYED WATER LEVEL Water added to boring during o_ennjson C 

DATE GROUTED 12 /20 /88 MATERIAL ( S) & QUAN TI TY _ _;:.6_:b:.;;a:.zg~s_c;;;..;e~m;.;;:e~nt~· ..;;2..:../..;;..3....;b~a;.;::g~be.;.;,n.;..;t;.:.o_n_it_e~p~o-w_de.;...r_ 

_, 
"' = w .. cc a: _, > ::s ... ....., 

e:; ... ""..,..:: ... SOIL DESCRIPTION & VISUAL CLASSIFICATION a ... .., .,, ...... Q i &lt ..... :0:: -
- Dennison Refusal @ 3 inches - Brown clayey SAND (SC) 

-_s DC 

DC - . 
"'· -

-
~ 

-10- - Dennison Refusal @ 10. O feet 
-
-
I-

I-

i-15. i- Dennison Refusal @ 15.0 feet 

SS --- Brown clayey SAND w/cemented sand 
SS layers and clay seams (SC) 

-.20 
SS ~rown s1lty CLAY w/gypsum CYf~(~ls 

Brown silty SAND ,_ 

SS 
Tan & gray clayey 

,_25. -
\IHL S 1~1 •z;1 1::::nsn:d nz 

IS • S'1.U S- • • CH ('It .. LITIU >DISlUlltJ 
sr • SHnH niar II • llOIST ISCllC >DISn..CI 
" • ~r'IDIP -•ll • • ICT 1sa1v .. 1n1 
llC•llOCSCllOf 

IC• 1 .. CDC 

(SM) 

SAND (SC) 

MAND PIO SPT PEtlETROMETER OTHER 
(ppm) (tsf) 

- -

3r;1t::O/S=k" 

13160127=2 I 

?JI111.nr>c.=':1. • 

?7 /C\O/?".lo".l 
,,,,,., 

-
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PROFESSIOllAL SERVfCE HIDUSTRIES, INC. 

BORING NO. 6DC-530 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 
z 8:30 6·:30 

12/19/88 DRILL CREt' DATE/TIME START 12/19/88 DATE/TIME END 
DENNISON 0 FT. TO 6.5 FT 

DRILLING METHOD: AUGER 6.5 FT TO 31.5 FT, ROTARY 

Flair, Monroe*, Luraschi 
* Geologist 

- FT TO - FT DRILL RIG CME55 ------
AUGER/BIT SIZE(S} & INTERVAL(S) 3*" I. D. /HCA ·SURFACE COVER..........,Gr .... a ..... v ..... el _____ _ 

Not N 672145.6372 
G.S. ELEV. Required BORING COORDINATES E ·554924.1398 WATER DURING DRILLING N/A 

Water within 2 feet of surface on 12/20/1 
WATER AT COMPLETION NIA DELAYED WATER LEVEL Water ad~ed to boring during Dennison Cot 

DATE GROUTED 12/20/88 MATERIAL(S) & QUANTITY 6 bags cement, 2/3 bags bentonfte powder 

..... ::i ... = "" 
~t: 

-A > ::a 
~wa: ... 

SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT ... ...... "' Q >-I'- i .,, ... = -
SS Tan & gray clayey SAND (SC) 24/36/40 r-- Gray clayey SILT (ML) 

-SS 25/26/35 Brown clayey SAND w/gypsum crystals 
{SC) -3: 

SS Gray sandy CLAY -
- Boring terminated ---

-35- -
,_ 

-
i-

-
~o- i-

-
-
-
i-

-45- i-

-
-
-
-

-so- -.. . _, 
IL I •fl - ........ c . ' 

ss • '"'" ,_ •. 1111 111H umr ra1s-.:1 · 
sr - ,_,, .... •. -" csoic .... -u 

". ··-·-.... .. "'' '~""·""' ..... _ 
~- ,,._ 

(CL) 18/87/27 
, 

at 31. 5 feet 

I .. 
I 

I 

HAND PJD PEHETROMETER OTHER 
(ppm) (tsf) 

. 



rROFESSIOilAL SERVICE Ir!DU:>TRIES. rr:c. 

BORING NO. 8A25-531 PROJECT NO. 342-65219H PROJECT rJAME Holloman Air Force Base ··""" 
12:45 3:00 

DATE/TIME START 12113/88 DATE/TH1E END 12113/88 . DRILL CREW 

DRILLING METHOD: AUGER O 

El a 1 r/Mon roe* /Lura sc ~h"""'j.__ 
*Geologist 

FT TO 31.5 FT, ROTARY _ FT TO _ FT DRIE.L RIG CM~55 
~-""'- -~..-..~~-

AUGER/BIT SIZE(S) & INTERVAL(S) 3J&" I. D. I HCA** SURFACE COVER~so_il __ _ 
Not N 672391.1435 

G.S. ELEV. Required BORING COORDINATES E 554915.6843 WATER DURHIG DRILLHIG 8.5' 
8.0' 

WATER AT COMPLETIONopen 31.5' DELAYED WATER LEVEL Water @ 9', caved to 29' on 12/15/88 

DATE GROUTED 12/15/88 MATERIAL(S) & QUANTITY 6 bags cement I 1 bag bentonite 
I 

_, ... 
:z: ..... < co: HAND .... ..., _, > ::1 PJD ~ ... co: ... SOIL DESCRIPTION & VISUAL Cl.ASSIFICATION SPT PErlETROMETf:R OTHER e; ... ....... .,, 
c. v.~5 - (ppm) (tsf) i 

SS M Brown silty SAND (SM) I 
1/3/5 .4 I 

- Tan silty SAND (SM) 

-SS M 12/13/13 .4 

_5 I 
SS M 18/24/41 .4 ._ . . ,~llif'W}~I 

I . .. 
- -
- Grav SAND (SP) SS M 14/16/16 ' .4 

Gray & tan silty CLAY w/gypsum 
-10 (CL) 

SS .!L Gray SAND 
8" iron stained sand I 11/21/19 .4 -- (SP) 

SS M 3/4/14 .4 
Gray sandy CLAY w/iron stains 

i-15 (CL) 

SS W/f Gray silty SAND {SM) 70/30=1" .4 

Brown silty CLAY w/gypsum <CU 

SS - Tan silty SAND (SM) 
W/f 50/32/18=3 b .4 

-20 

SS 
w 11/24/40 .4 --- . ---SS. w 30/32/68 .4 

i-25- - -
\l:IL JI..,• I rr1 -•1nte• 1rr 

u • stt.rY s- 1 • DH rrur unu "'""'llCJ 
sr • SNtt•• mr " • llllllf ISCot: llOISIWO 
'9 • PITCICa .... A t • WT ISA1119ATOI 
lC • IOCll "'"' rc., ... c_ 
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;·?.OIES3 ro:rnL 3ER'Jl CE rnous TR i ES. HIC. 

BORHIG No.~A25-531 PROJECT rm. 342-65219H PROJECT rlAr·fE Holloman Air Force Base 
12:45 3:00 -----------------------------------

DATE/TIME START 12113/88 DATE/THIE ErlD 12/13/88 DRILL CREW Flair/Monroe* /luraschi 
* Geologist 

DRILLING METHOD: l\UGER a FT TO 31.SFT> ROTARY - FT TO_. __ -_FT DRILL RIG_CM_E_5_5 __ _ 

AUGER/B(T SIZE(S) & INTERVAL{.S) 3l!" I .D. I HCA ** SURFACE COVER __ T-~op~s~o~il.;.._ __ _ 
Not . N 672391.1435 

G.S. ELEV. Required BORrnG COORDINATES E 554915 6843 WATER OURiflG DRILLHIG 8. 5' 
8.0' 

WATER AT COMPLETION Open 31. 5 • DELAYED WATER LEVEL Water @ 9', caved to 29' on 12/15/88 

DATE GROUTED 12115/88 MATERIAL{$) & .QUANTITY 6 -bags cement I 1 ·bag bentonite 

oJ ... 
= ..... "'*= c:: 

~ > ~ -- ....: ~ ...... ,_ 
SOIL DESCRIPTION & VISUAL CLASSIFICATION ~ ... ....... ,,. _ ... 

Q vtt-:: i 
SS w Brown & gray silty SAND ,_ 

(SM) 

Gray silty SAND (SM) 
SS -M 

-30 
SS ~ Brown sandy CLAY w/gypsum crystals - . • (CL) 

-
Boring terminated @ 31.5 - **Hollow Core Auger -· 

-35- -
--.._ 

-
f-lO - -

-
,_ 
,_ 

I 
-·!5- D 

_J 
! . 

! 
_. 

_j 
.1 

~=:'\-. ..,. n - .... , . ...... 
~ ..... ,, :l1"2:111 • - :•• !•tH Ur.\! -:1srMJ 

lf • '"'(\'' !"JI( ' ' "ll\l ~~ ~\\t~l\ .. " .. ll:ICll-.. • • •(T (:ATllHltll ..... _ 
1t - .,.. Giii 

feet 

H'AtlO PtD SPT PEflETRO:-tmR 
(ppm) ( tsf) 

B0/20=lii" .4 

~9/51=3" .5 

. 

60/21/10=1' .4 .. 

I 

' 

I 
! 

' 
I I 

OTiiER 

I 
I 
I 

I 



rROFESSIO~AL SERVICE I~DUSTRIES. INC. 

BORHIG UO. 8A25-532 PROJECT rm. 342-65219H PROJECT UAME Holloman Air Force Base 
8:45 11:15 -----------.~-=---. 

DATE/TIME START 12/13/88 OATE/TrrtE EtlD 12/13/88 DRILL CREW Flair/Monroe*/Lurasch. 
* Geologist 

DRILLHlG METHOD: 'AUGER 0 FT TO 31.5 FT, ROTARY - FT TO - FT DRILL RIG CME55 --- ------~--

AUGER/BIT SIZE(S) & HffERVAL(S )___;~;.::4~"_1;;..;;·~D..;_. ~/~HC=A=*-* _____ SURFACE COYER_T....;..o,_ps __ o_i_l ___ _ 
Not N 6 72163. 8984 

· G.S. ELEV. Reguired BORING COORDINATES E 554676. 7649 HATER DURING DRILLltlG __ S_' __ 
8.0' 

WATER AT COMPLETION Caved 26' DELAYED WATER LEVEL Water @ 9.5', caved to 10' on 12/15/88 

DATE GROUTED 12115/88 MATERIAL(S) & QUANTITY _ _-.6-=ba"""g..,,s~ce=m=e...,n..,.t_./........,lr..-..;.ba=-g.......:b=e~nt=o:.:.n~i..:;t.:.e ___ _ 

_, .., 
= .., ... < ex HAND 
~t! 

_, ... :::J PIO ~WC>: I- SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PEtlETROHETER OTHER .... .., 
~ "" >-1-CJ .,, ... = ~ (ppm) (tsf) -

SS M Brown & tan SAND LH/10/8 .4 - (Apparent Fill) (SP} --SS M .4 
Brown ~lavev SAND (SC) I 5/7/6 

I 

-5 Tan s fl ty SAND 
SS M (SM) I 16117118 .4 -

~ . . 
- ·-·-

SS ·- -w 17/27/24 .6 

_10 Brown & tan clayey SAND (SC) 
SS w 140 

t 

Discolored contaminated soil I 14/16/14 
f-

(drove extra spoon for E. P .S. I 

nr Samples) SS 
Tan SAND w/odor 27 /36/37 400. I 

-15 
{SP) 

SS J:L Tan & gray sandy CLAY w/odor 27173 500 75-100 oom 
(CL) from open - IL- L-, --- - ·- -

SS ;f/W Brown silty CLAY w/gypsum cry~~k}s 14/14/20 150 

,_20 Brown silty clayey SAND (SC) 

SS .lL 30/i:\nl?O:? 130 No samole 

I-

Gray & brown silty CLAY W/odor & - sand seams (CL) SS w 76/24=5" 100 

-25- - -
\WU ., .... ' r'r ·-·~D'"' ''I -

SS • SIO\IT S- I • Olf l'rtH UTT\! lelS'IVltl 
sr • Slttl.lf ftrH II • IOOllT u- "'21S1 .. (J 

" • ~11Cll(ll I.Ult\ W • ICT CS&IU94rttl 
IC • •DCE ClllC 
re • 11111 C1111C 



I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

:·", 
I 

; 11wrEss ro;11'L ::;21<·Hct: mousm rEs. me. 

BORING N0.8A25-532 PROJECT NO. 342-65219H Holloman Air Force Base 

8:45 
DATE/TIME START 12/13/88 

OR ILL! NG HETH OD: AUGER o 

II :15 
DATE/TH1E Erm 12/13/.88 DRILL CREW Flair/Monroe*/Luraschi 

*Geologist 
FT T0_31.5_FT, ROTARY - FT TO FT DRILL RIG CMESS -- ~~- -~~~~~-

AUGER/BIT SIZE(S) & INTERVAL(.S) 3~" I.D. f HCA~* SURFACE COVER Topsoil 
Not - N 672163.8984 -------

G.S. ELEV. Required BORING COORDINATES E 554676. 7649 WATER DURirlG DRILLHIG 8' 
8' ----

WATER AT COMPLETION cayed 26 ,5 OELAYED WATER LEVEL Water @ 9. 5'. ',c.aved to 10' on 12/15/88 
I 

DATE GROUTED 12/15/88 MATERIAL($) & QUANTITY 6 bags cement I 1 bag bentonite 

_, 
:i: ..... cc: 
>-...: _, > 

~ lolCO: e; ... ...... 
CJ < ...... ..,, .... = 

SS 

SS 

-30 

SS 

-35 -

Ho-

._,15-

-::'J-
. ' -. • .. t 

u - .... ,, ~~ 
Sf• t-a.I• ~...... ~ ...... 
IC• llCI C9' 
~-,..~ 

... c:: 
:::> ,_ ... SOIL DESCRIPTION & VISUAL CLASSIFICATION 

i 
M Gray silty CLAY w/gypsum crystals -
- Tan & gray silty SAND 
M 

. 
Ji_ 

- Boring terminated @ 31.5 ----
~ ** Hollow Core Auger 

---
,_ 
,_.;._.. 

I -
-
,.._. 

-
·-

=1 I . - I 
~ 

-1 
.1 

II ....... 
1 .... c•u• ur:t.r ~11"'9tl 
• • cnr !:::>e "''"""" 
.... , t~ltll\ 

(CL) 

(SM) 

feet 

HAND PIO 
PE11ETROHETER SPT 

(ppm) (tsf) 

8/17/27 100 

-
24/17 /27 - 190 

22/18/31 110 .. . . 

I 

i 

I . 
I I ' 

OTHER 

i 



PP.OFESSIOi~AL SERVICE Ii!DUSTRIES. me. 

BORIUG rm. MWl PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base-""' 
11/29/88 11/29/88 

DATE/TIME START 10: 12 DATE/TIME END 2 :00 DRILL CREW Flair/ Luraschi /~on roe* 
~-....*~G~e-0~1-0-gi~s~t~----~-~ 

FT TO 21.5 FT, ROTARY - FT TO - FT DRILL RIG CME55 
~~- ------~-

ORI LU UG METHOD: AUGER 0 

AUGER/BIT SIZE(S) & HITERVAL(S_) 3~" I.D. I HCA* SURFACE COVER Gravel 
N 672256 

roe ELEV. 4087.66 BORING COORDINATES E 555046 WATER DURING DRILLIUG 6.5' 
Monitor well installed in boring 

WATER AT COMPLETION 9' DELAYED WATER LEVEL Water @ 10.7' below T.O.C on 2/11/89 8: 

DATE GROUTED N/A MATERIAL(S) & QUANTITY See Monitcr Well Material List ----- -
..... ... = w•< ~ HANO 1-tJ 

_, > ~ Pl D !if ... ~ .... SOIL DESCRIPTION & VISUAL CLASSinCATION PEflETROHETER OTHER ::; ... ... .., "' SPT 
Q <>- ... 

~ (ppm) (tsf) Vlt-= 

ss· D I Tan & brown sandy SILT w/gravel I 5/5/7 0 - @ surface - .(ML) -
SS D Tan clayey SILT w/sand seams (ML) 311/Wi.t .1 

_5 I . I 
~/W IJl-1/.1 11 1 

~ 

SS Dark gray landfill material. ,...___ 
(i.e. paper, trash, green sludge) . .. - -

SS -M Possible ash layer 14/50/35 340 PIO 3 ppm 

-10 bore hole 

SS w Tan silty SAND (SM) 32133134 .1 - I -. 

Brown silty CLAY w/gypsum crystals 
~ (CL) 

i-15 
w. .4 SS ~7/17/?A - Tan silty SAND (SM-SP) --

.-20 Light gray SAND (SP) 

SS L Tan clayey SAND (SC) l!U30/26 -1 

..- Boring terminated @ 21. 5 I 
,_ 

ri * Hollow Core Auger 
,..-~q,,,, 

i-25- n -
\:U .... ,_, r irrz _, .. 1 ... •• ''Z 

SS • S"l.fT S- t • - lrt:Rr LIT1U IUIS'IUStl 
sr • SHUJT ""' " • ..inf ISCIC "lllSIUllC) 
" • ~l'IOICI IAlllQ. 11 • 11(1' ISA!WUttl 
IC•llCICIC'Olt( 

fC•TllllCDllr 



LF-10 

DRILLING LOGS 



PROFESS!OiIAL SERVICE rnDUSTP.IES. rnc. 

BORHIG r:o. MW2 PROJECT rm. 342-65219H PROJECT rtAME Holloman Air Force Base 
1i729/aa 11129/88 

DATE/TIME START 2:45 DATE/Tir-iE EtlD 4:30 DRILL CREH Flair/Lurasch1/Monroe* 
*Geologist 

DRILLH!G METHOD: AUGER o FT TO 21.5 FT, ROTARY - FT TO FT DRILL P.IG CME 55 

AUGER/BIT SIZE(S) & INTERVAL($) 3Jii" I.D./HCA*. SURFACE COYER Gravel 
N 671943 Wet Sean 

roe ELEV. 4089.00 BORING ~OORDINATES !=' '554584 HATER DURING DRILLING. 4.5 
Water@ 11.4' below T.O.C. on 2/11/89 @ 11 

HATER AT COMPLETION 8 1 DELAYED WATER LEVEL Monitor Well installed _in bore hole 

DATE GROUTED_...N..._/"'"'"A ___ MATERIAL ( S) & QUANTITY ___ S_e_e_~_1o_n_i t_o_r_W_e l_l_M_at_e_r_i_a_l _L_i_s_t ___ _ 

_, ... 
::c ..... < = HAND ,_..., _, > ::I PI D 5!: .., « ,_ e; ... ..... a.w "' SOIL DESCRil'TIOfl & VISUAL CLASSIFICATION SPT PEllETROHETER OTHER 

.... >->- £ Q ..,, ... = (ppm) (tsf) 

SS 
D Tan sandy SILT w/surface gravel I 1112113 .1 - (Possible Fill) (ML) 
i-

--SS M 9/4/4 .1 -

_5 Brown clayey SILT w/gypsum crystals 
SS M {ML) 8/12/14 .1 . 

-
~ . 

SS Brown silty CLAY w/gypsum crystals - (CL) M 12/17 /19 0 .2 PIO 

-10 
Down Hole 

SS L 130l6Qll0= l!. II . l 
I 

I -
'-

'-

-15 

SS ..JL 4.0 
Gypsum increasing 4/6/8 -

-
-

-20 

SS _\!_ 6/9/18 220 

i--

- Boring terminated at 21.5 feet 

- * Ho 11 ow Co re Auger 

-25- -
;.;;1• ..... ' .,, -•tflt!fatff 

SS • SP\Jf '"""' I • :In lrru LITIU >VISTUll(J 
ST • SMCUr TVU • • ""IST 1- IOllST .. tl 
" • ~Cftll(lt unn •• "'' ISAfUlllftDJ 

IC• -· telf 
R • '"° CGIC 
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PROFEssror:AL SERYICE WDUSTRIES. me. 

BORING HO PROJECT NAME Holloman Air Force Base __ :..:.MW=3"--_PROJECT r-tO. 342-65219 
11:30 1:00 ~----------------------

DATE/TIME START 11/30/88 DATE/TH1E END 11/30/88 DRILL CREW Fl air/ Lurasch.i /Monro 
*Geologist 

DRILLirlG METHOD: AUGER O FT TO 21.5 FT, ROTARY - FT TO ___ FT DRILL RIG_C_M_E_SS __ _ 

AUGER/BIT SIZE(S) & ItffERVAL(S) 31'" I.D./HCA** SURFACE COYER Gravel 
N 671537 

TOC ELEV. 4084.21 BORING ~OORDINATES E 554540 l·/ATER- DURING DRILLIUG 6' 
Water@ 7.7' below TOC on 2/ll/89 @ 

WATER AT COMPLETION 9' DELAYED ~IATER LEVEL Monitor well installed in boring 
10: 

DATE GROUTED __ N.-../_A ___ MATERIAL { S) & QUANTITY ___ s_e_e_M_o_n_i_to_r_W_e_l l_M_a_te_r_i_a_l _L_i_s_t ___ __ 

_, .... 
= ..... < "" HAND .... ...: _, > = PIO s. w a: ... 
~ .... ............. "' SOIL DESCRIF'TION & VISUAL CLASSIFICATION SPT PEtlETROMETER OTHER 
Q ........... 

~ (ppm) {tsf) "' ... -= 

SS D 
Brown clayey SAND w/organics & i f:,/?,/? 4 ' 1 rfnwn hnl~ - gypsum (SC -

SS w 3/7/16 .4 

_5 
Light gray sandy SILT (ML} I 

I .. 

SS w 1/711-:t .d o.6 down hole - Brown silty SAND W/gypsum (SM) 
-: . 

-
SS - -w . 8/9/12 .4 

..... 10 
Brown sandy CLAY w/gypsum (CL) 

SS w 514/3 .d . --
--

-15 
w 6/8/8 .4 SS -

Brown silty SAND w/gypsum {SM) -
1--- gypsum crystals increasing 

1-20 
w 10/27/32 .4 

SS -- Boring termi.nated at 21.5' - ** Hollow Core Auger ., 

-
.-25- -

:-•·•-•r•r \ I r -··"•'If ,, -
SS• S='L.lt S~ 1 • - . '""' u nu rats'1119tl 
"' • \\It\." 111\l • • IOl\t UlllC IOU'llltt) 
.. • 1'11QICI IM•l\ • • WT ISA111 .. HDJ 

JIC. -- CC9f 
JC • tllll COii 



PROFESSIONAL SERVICE I~OUSTRIES. INC. 

BORIHG flO. · MWJA PROJECT NO. 342-65219H 
10:45 11:00 

DATE/TIME START 11/30/88 DATE/TIME END 11/30/88 

PROJECT fJAME Holloman Air Force Base 

DRILL CREW Flair/Luraschi/Monroe* 
*Geologist 

DRILLIUG METHOD: AUGER O FT TO 5 FT, ROTARY -
-~-

FT TO - FT DRILL P.IG C~E55 ---
AUGER/BIT SIZE(S) & INTERVAL(S) 4" O.D. SSA** SURFACE COVER Gravel 

Not · _:.......,;:;..;.;;.;,_;;..;;.;.~.~N-o-t----------- ------------
G.S. ELEV. Regui red BORING COORDINATES Required WATER DURING DRILLING_N_o_n_e __ 

HATER AT COMPLETION None DELAYED WATER LEVEL None ____ ...-...;.___ ------~---------------------~-------

0 ATE GROUTED_..;..;N.._/ A;..;._ __ MATERIAL ( S) & QUANT! TY __ B;....a...;..c...;..k f,;..i_1_1...;..ed_w..;../_c_ut_t_· i_n.:.gs _______ _ 

_, ... = ..,..,< c: HAND .... f-! 
_, > = PI D ...... a: ~ e; ... :c c. LIJ "' SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PE11ETROMETER OTHER 

g < ....... - (ppm) (tsf) vtt-5 i! 
i - Fill Material --- Trash encountered @ 4' I 

- 5 -
'- . . . 

No Samples Taken 
. . - ** Solid Stem Auger --

-10- i-- I 
I - I --_1s _ --

t-

.._ 

-
-20- -- . 

) ---
-25- -. 

'~L:. "l .... r r•i -•••-tr 1r1 
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PROFESSIOllAL SERVICE rrmlJSTRIES, HIC. 

BORIHG rm. MW4 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base -----2:00 4:10 
DATE/TIME START 12/J /88 DATE/TIME EtlD 12/1/88 DRILL CREW Flair/Monroe*/lurasck_.~ 

~--.-*~G~e-0~1-0-91~.s~t-----------

DRILLI~G METHOD: AUGER O FT TO 21. 5 FT, ROTARY - FT TO FT DRILL RIG CME55 --- ----------
AUGER/BIT SIZE{S) & INTERV-AL{S_) 31.it" I.D •. / HCA** SURFACE COVER Gravel 

N 670903 -------
TOC ELEV. 4081. 31 BORING ~OOROINATES E 554854 WATER DURING DRILLING 4' 

Water@ 7.2' below TOC on 2/ll~/g-g ........ @.--9-.:5~( 
WATER AT COMPLETION 7.5' DELAYED WATER LEVEL Monitor well installed in boring 

DATE GROUTED N/A MATERIAL(S) & QUANTITY See Monitor Well Material list 
-----............ -~- ------------------......... --.----:;..;.....;----=-:..;:;..:--------

..... .., 
= ....... c:: a; 

HAHD ... ..., ..... > ::> PID ....... .,. ... 
SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PEtlETROMETER OTHER :!; ... ::ca. ... "' Cl < ........ c; (ppm) (tsf) "'~= ::c 

SS ,lL.. Briown silty SAND (SM) 3/3/3 .2 

Tan silty SAND 
(SM) SS -

M/~ 15/12/5 .2 . 

-s . 
SS w Brown silty clayey SAND (SC) I i:; /7 11 ~ .2 - . . . -- . -. . .. . . .. . . . . . - ·-

-
SS M Brown sandy CLAY w/gypsum crystals 7/10117. ·2 I\ nnwn h"1c 

-10 
(Cl) 

SS M Tan clayey SAND w/sf lt - seams & hl\121/-:'lr:\ 1RO 
gypsum crystals 

(SC) -
-- Light gray dense SAND w/iron stains 

-15 (SP) 

SS M 16/34/50 145 -
-
--

-20 

SS Fewer iron stains 28/53/19 65· -
·- Boring terminated at 21.5 feet - .. 

- ** Hollow Core Auger 

-25- -
' -· - .. \!)IL ,..,, .rt sr .. r f -
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BORIUG NO. 

DATE/TIME START 

PROFESSIO!IAL SERVICE IHDUSTRIES. rnc. 
MW4A PROJECT UO. 342-:65219H PROJECT NAME Holloman Air Force Base 

10:00 10:30 
12/1188 DATE/TH1E nm. 12/1/88 DRILL CREW Flair/Monroe*/Luraschi 

* Geologist 
DRILLING METHOD: AUGER 0 FT TO 6 FT• ROTARY - FT TO FT DRILL P.IG CME55 

~--- ---- ---~ -~-~~-

AUGER/BIT SIZE(S) & INTERVAL(S) 4" O.D. SSA ** 
Not · Not 

SURFACE COVER Topsoil _ _,__ _____ _ 
G.S. ELEV. Required BORING COORDINATES Required WATER DURING DRILLING None 

HATER AT COMPLETION None DELAYED WATER LEVEL. __ N_on_e __ B_a_ck_f_i_l_l_e_d_w_i_t_h_cu_t_t_i_n...;:;g-.s ___ _ 

DATE GROUTED N/A MATERIAL(S) & QUANTITY N/A 
~------ ---,..,;,__--------~----------

_, ... 
:: ...... < = HAND .... ,..: -' > = PI D g,w= I-e:; ... :ff Q,. ... "' SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PE?IETROHETER OTHER. 
"" 

. _ ... 
(ppm) (tsf) "'~= ~ 

Landfi 11 Material Background -
.4 -
.5 -

-
-5 - - . I 

I 
. .. .. . . . . . 

- Boring terminated at 5 feet - Terminated because of landfill 
material encountered 

,__ 
No samples taken 

-10- -
**Solid Stem Auger I . 

r-

I -
--:-

-
._ 15- -

,_ 

-
--

-20- -
,_ . 
-
-
-

-25- -. 
·~ • '•-•' •r • 1 ! -· ,...'!', ., 

U • !•UT ,_ I • :irr ,,,_, \I"" "11'tVlt1 
SJ • SlltLrr '119' 11 • llllST ISCIC IOISTUl(J 
" • ~•1tllrl ... llft. •• "" IS&TUHTO, I(._,. COi( 
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PROFESSIONAL SERVICE I"OUSTRIES, IMC. 

BORWG NO. MW4B PROJECT N0.342-65219H PROJtCT NAME: Ho 11 omari Air torce Ba~ 
---------------------~ -----

11:00 
DATE/TIME START 12111aa 

F I 

DRILLING METHOD: AUGER a 

11:30 
DATE/TIME END_ ..... l.._.2/._.l.._/...,.8..._8_DRILL CREW Flair/Monroe*/Luraschi 

* Geologist 
_ FT TO __ -_FT DRI[L RIG CMESS FT To_ .... s_FT' ROTARY 

AUGER/BIT SIZE(S) & INTERVAL(S)_...;.4_"_,0...,,._o_. _s_sA_*_* ... · _____ SURFACE COYER Topsoil 
Not Not 

G.S. ELEV. Required BORING COORDINATES Required WATER DURING DRILLING None 

WATER AT COMPLETION None DELAYED WATER LEVEL.__~No~n...,,e-.. .... B ... ac...,k~f._.i-.1.._l e .... d.._...w ..... i.-t-.h .... c=u::..::t;..;::;t..:.i """n 9,.s:;.._ ___ _ 

DATE GROUTEO __ Nt .... A __ MATERIAL(S) & QUANTITY __ ..:.:N"""'A...._ ____________ _ 

..J w 
::c w .. o:i; "' HAND 
Ii: t: 

_, > ;:i PID a. ... a: ... SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PE11ETROHETER OTHER ... ~ ......... .,., 
Cl ... ... (ppm) (tsf) "' .... = §! 

i 
- Landfill Material I 

-
---_ s - I 

Boring terminated at 5 feet I ---
for trash exploration ~ 

. - Pilot hole __ ,_ 
- ** Sol id Stem Auger. 

' -
-10- ,_ 

- i -
-· 
-

i-15- -,_ 

-
-
-

-20- -
-
-
-
- ,-

,_25- - -
~ ........ .. -· . ., .. ··~ '°' , , .......... u.-..1 --... 

SS • Siii.iT s- • - DH IYP• unu "'"""'" 
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PROFESS!Oi1AL SERVICE Ir!DUSTRIES, me . 

BORING NO. MW4C PROJECT NO. 342-65219H 
----.,,.1-=-1-: 3=-"0..- . 12: 00 

DATE/TIME START 12/1/88 DATE/TIME END_ 12/1/88 

Holloman Air Force Base 

OR I L l CR EH _ _,,_Fl_a_i-=r .... /_M-:-o_n.,...ro"'"""e_* ..... /..-L-.u-'-r"'"""a s"-c"-h_i __ 
*Geologist 

DRILLirlG METHOD: AUGER O FT TO 5 FT, ROTARY - FT TO FT DRILL RIG CMESS --- --- --- ------
AUGER/BIT SIZE(S) & 

Not 
G.S. ELEV. Bequ1red 

INTERVAL(S_) 4" O.D. SSA **. SURFACE COVER Topsoil 
Not 

BORING ~OORDINATES_R.....,e ... g..,.u ..... 1..._re...,d _____ WATER DURING DRILLING None 

WATER AT COMPLETION None DELAYED WATER LEVEL ___ N_on_e~, __ B_a_ck_f_i_l_·l_e_d_w_i_t_h __ c_ut_t_i_n_g_s ______ __ 

DATE GROUTED __ N_._/_A ___ MATERIAL{S} & QUANTITY __ N_../_A ______________ _ 

_, ... 
:c ...... < c: HAND ... ._: 

_, > ::> PI D o..wcz: ,_ 
SPT PEtlETROHETER OTHER e; ... ti c.. ..... .,. SOil DESCRIPTION & VISUAL CLASSIFICATION 

~ 
,... ... 

i (ppm) (tsf) Vll- = -
I - ·Landfill Material 

-
-
-

_5 . I 
- Boring terminat~d at 5 feet . '· - . .. - Pilot hole for trash exploration 
-

** Solid Stem Auger -
-10- -

-
- I 

... -. ·-·· --
-

-15- -
r-

-
-
r-

-20- -
- . 

' --
-

.-25- -
r. •• -··-.-: $ 41 •- w rrr • • t 

n • \l'\\t \ra ' , an \1ttt umt 9'11\1\llt\ 
SJ • $Ntllf 1lllC • • lllllST (SOC lllllS'NICJ 
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PROFESSIOi~AL SERVICE HIOUSTRIES ~ me. 
BORING NO. 'MW4D PROJECT NO .342-65219H PROJECT NAME Holloman Air Force Bas~ 

12:30 1:00 
DATE/TIME START 1211/88 DATE/TIME ENO 12/1/88 DRILL CREW Flair/Monroe*/luraschi 

*Geologist 
DRILLIUG METHOD: AUGER ___ o_FT T0__...5 __ FT ! ROTARY_._-_FT TO - FT DRILL P.IG __ ~_M_Es_s __ _ 

AUGER/BIT SIZE(S) & INTERVAL(.S) 4" 0.0. SSA **~ SURFACE COYER Topsoil 
Not ~--~---~~~N-ot.,..----------

G. S. ELEV. Required BORING COORDINATES Required WATER DURING DRILLING_S_' __ _ 

WATER AT COMPLETION _ __._.N .... /A~_DELAYED WATER LEVEL None, Backfilled with cuttings 

DATE GROUTED _____ MATERIAL(S) & QUANTITY __ N ..... /_A ________ ....._ ____ _ 

...... ;i ..... 
::i: = HANO .... ~ _, > :::::» PI 0 ...... a: .... VISUAL CLASSIFICATION SPT PE?IETROHETER OTHER e; ... ::!:: G.W "' SOIL DESCRIPTION & 
Q <~I- . - (ppm) (tsf) ll'tl-= i! 

- Landfill Material -
-
-

-5 I 
- Boring terminated at 5 feet 

'• -· -: . 
r- Pilot. hole for trash exploration -
- ** Solid Stem Auger 

-
i--10- -- I - . --
-15- -

-
-
--

i-20- --
-
-
._ 

,_25-
,.... .. 

- -
\W"r ....... , ni -·it .. ,. .. ,, 

U • SOI.IT - I • •• Im• LITTl.C l'OIS1111CJ 
sr • SllUlt nJH •• IGIST IS- ICllSf-1 
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PROFESSIOHAL SERVICE IrlDUSTRIES, INC. 

BORING HO. MW5 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base 
7:50 10:00 ------------

DATE/TIME START 12/1/88 DATE/TIME ENO 12/1/88 DRILL CREW Flair/Monroe */Luraschi 
---=-----=----~-----~ *Geologist 

ORILLIUG METHOD: AUGER 0 FT TO 21.5 FT, ROTARY - FT TO FT DRILL RIG CME55 ---
AUGER/BIT SIZE(S) & lNTERVAL(.S) 31.t" I.D. I HCA** SURFACE COYER Sand --------

N 672981 
TOC ELEV. 4081.54 BORING ~OORDINATES E ·556061 WATER DURING DRILLHtG 4' 

Water @ 5.4' ·below TOC on 2/l._1..,/8 ... 9 ___ @_7_:-~ 

WATER AT COMPLETION 4.5' DELAYED WATER LEVEL Monitor well installed in boring 

DATE GROUTED __ N..;./_A __ .~1A TERIAL ( S) & QUANTITY_---'S=e=e~Mo=n.:..:i'""'t=o.._r.....:W=e:...;.1..:..1.....:M_,,a::..;:t=e..._r..:.:i a=l,___,.L'"'"i .::..St.::..-----

_, w = ...... « CZ: HAND ,_ t.J 
_, > :::> PIO ...... a: .... 

SOIL DESCRIPTION & VISUAL CLASSIFICATIOH SPT PEllETROMETER OTHER e; ... ~ ...... .,, 
g· 

_,_ 
i (ppm) Ctsf) .,, ,_ == -

SS 
M Brown silty SAND {SM) i 2/2/3 .2 -

SS - Light gray & tan clayey SAND w/ 
w gypsum crystals (SC) 3/4/12 .2 

_5 I 
SS w 12/18/26 .2 - -: . 

- Tan SAND w/gypsum crystals (SP) 
SS w 16/23/32 .2 

-10 
SS JL 

I 
21128/31 .2 

- . 
-
-

_15 Brown clayey SAND w/gypsum (SC) 

SS UL crystals 12/12/80 • 2· 

-
-
-

-20 {SP) w Tan SAND 
15/30/55 .2 SS r--

- . - Boring terminated at 21.5 feet 

- ** Hollow Core Auger -
-25- -· . 

- rr 

U • Sll\lf '"COi t • •' (tlH Llt1\l llllS'lllltt 
Sf • Sll(l.tr Mt • • lllllf UM l'lllSIU!tl 
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PROFESSIOHAL SERVICE INDUSTRIES, INC. 

BORING NO. MW-6 PROJECT NO. 342-65219H PROJECT NAME Holloman Air Force Base~ -----9:00 10:30 -DATE/TIME START 1113/89 DATE/TIME END 1/13/89 DRILL CREW Flair, Monroe*, Arthur 
-~-=--'-.,--,-------~ *Geologist 

DRILLING METHOD: AUGER 0 FT TO 21. 5 FT, ROTARY - FT TO FT DRILL RIG CME55 - --- ----------
AUGER/BIT SIZE(S) & INTERVAL(:S) 3~" I .D./HCA ** SURFACE COVER Topsoil --'--------N 671752 

TOC ELEV. 4083.50. BORING COORDINATES E 555313 WATER DURING DRILLING 8' ----
Water @ 8.6' below TOC on 2/11/89 @ 8:45 

WATER AT COMPLETION_7_._s_• __ DELAYED WATER LEVEL Monitor Well Installed in Boring 

DATE GROUTED_N ..... l .... A...__ __ MATERIAL(S) & QUANTITY See Monitor Well Materials List 

.., .. ;;! ... 
= "" HAND 
~t: 

..J ;:... = PIO twa: .... SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PENETROHETER OTHER w :: t!! "' Cl ... u-z: ~ (ppm) (tsf) -
SS D Ian Sl 1-i;y .:>f\f'lU 

~ 

l~M I 
4/5/7 0 

- Brown clayey SAND (SC) 

-SS 
M wood chips 4/5/4 n 

-5 
M/W 4/2/2 0 SS - Tan SANO w/landfill material & -~-. - rust colored stains (SP) 

·~ ... -
- (SM) SS W/M Tan silty SAND 

517112 16 

~10 

SS JL 
Brown clayey SAND (SC} 

10/10/11 1.6 

._ 

-
-

-15 
M Brown & gray sandy CLAY (CL) 

7 /11/14 .2 SS -
-
-
I-

._20 Gray clayey silty SAND 
SS W'1 (SM) 17/27/56 .2 

,_ 
Boring terminated at 21.5 feet 

,-.-

** Hollow Core Auger 
,_ 

~"""" -25- - --

I 
sprt u•=ru rrr 

. , SS • S'llT ,.... 
ST• SMtUf 'llllt 

C2ISDJ ., "'"" 
1 • •• Inn umr 1111111111r1 
II • llllST ISDIC lll)ISTUttl 
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PROFESSIONAL SERVICE INDUSTRIES, INC. 

BORING NO. MW7 PROJECT NO. 342-65219H -----3:00 
DATE/TIME START 1113189 

4:30 
DATE/TIME END 1/13/89 

PROJECT NAME Holloman Air Force Base -------------
DRILL CREW Flair, Monroe*, Arthur 

*Geologist 
DRILLING METHOD: AUGER O FT TO 21.5FT, ROTARY - FT TO ___ FT DRILL RIG_C_M_E_55 ___ _ 

AUGER/BIT SIZE(S) & INTERVAL(.S) 3~" I.D./HCA** SURFACE COVER Gravel __ ........., ____ _ 
.· N 672448 

TOC ELEV. 4088.24'. BORING COORDINATES F 554755 WATER DURING DRILLING 10.5' ----------
WATER AT COMPLETION __ lO.....;._S_' __ DELAYED WATER LEVEL Water @. 10.fr feet-below TOC on 2/11/89 

. . 
DATE GROUTEO_N'""'/-'-A"--__ MA TERI AL ( S) & QUANTITY __ s_ee:-.:.M=o=n..._i t=o....,r__._We __ l ..... l_M ...... a __ t __ e..._r.....;i a;;;..;1'-"s--=Li.....;s-.t ____ _ 

~ ... = ..... ca: = HAND 
~t! 

~ > :::> PIO ~ ... « ... 
SOIL DESCRIPTION & VISUAL CLASSIFICATION SPT PEHETROHETER OTifER a..w ~ "' ....... c::a .,. .... :z: 0 (ppm) (tsf) - :c 

SS M 3" gravel at surface 4/8/8 0.2 - Tan sandy SILT (ML) -
-
- Brown silty sandy CLAY w/gypsum SS M 5/6/9 0.2 (CL) 

_5 
·SS M Tan silty SAND (SM) 5/18/31 

. 
- 0.2 

- Brown silty clayey SAND (SC) 1?/1R/?Q 0.2 
SS M 

-10 
SS M/\ 8/13125 0.2 -

-
-
-

-15 
SS M Brown sandy CLAY w/gypsum (CL) l0/45/45=3i I 0.2 -

- . --
-20 

SS M Gray clayey silty - SAND (SM-SC) 6/8/12 0.2 

-
- Boring terminated at 21.5 feet .. 

** Hollow Core Auger -
-25- -

I lQll St:zt I HI 

. n • IJlU I,_ 
11 • SHCur me 
,. . '''°"• ~•n 

f:21SDl!f '" 

• • llllf IYEH unu IOISMCI 
II • IOllT I- 11111SllMCJ 
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WELL COMPLETION REPORTS 
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,ROJECT ___ H_o_1_1_o_m_a_n_·_A_i_r_R...,o_r_c_e_B_a_s_e ________ HOH I TOR WELL I .D. HO. ____ M_W_l __ 

. Monitor Well Data Sheet 
TOC ELEV = 4087.66 

STEEL PROTECTIVE POSTS ~ 
CAN BE ADDED WHERE NEEDED . 

_ _, __ • ____ ...,,,......t.OCICA~!-E SECURITY COVER W/HINGED CAP 

I 
ToP OF CONCRETE 
TO TOP OF PROTECTIVE COYER 32" 

GROUND SURFACE 

DEPTH J. 51 
TO TOP 

F SCREEI 

20 1 TOTAL DEPTH 
or BORING 

b'RAllllC MOT TO SCALE 

2.5' DEPTH TO BOTTOH 
OF BERTONITE SEA 

-CEMENT/BEHTONITE GROUT 

--BENTOHITE SEAL 

4" 

~714" -I LENGTH OF. ._ ___ END CAP • 

· DEPTH FROtt 
21 5' TOP OF CASING 

• TO BOTTOM OF I 
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,l'ROJECT_.:;.:H,:::.0..:.1.:..1 O:::.;m::;;a;:;.;n;.;....;A...;.i;;.,;r_.;.F...;;o_;.r .... c...;;e_B_a_s_e __________ HONITOR WELL I .D. HO. ___ M_w_2 __ 

Monitor Well Data Sheet 
roe ELEV = 4089.00 

STEEL PROTECTIVE POSTS ' ; 
CAN BE ADDED WHERE HEEDED . 

__ 
1 
__ ·-----,...-LOCKA~~E SECURITY COVER W/HINGED CAP 

PVC CAP · 
C...-...;::3,---WHICH WILL SLIP OYER 

20' 

ToP OF CONCRETE 2 • 311 
TO TOP OF !ROTECTIVE COVER 

DEPTH 
TO TOP 
SCREEN 

~· 

TOTAL DEPTH 
OF BORitfG 

·. 2Ja' DEPTH TO BOTTOll 
OF BENTONITE SEA 

~\l~ 1'01 10 SCALE 

TOP ·oF CASING 

......... • .. , ......... .., --r. ... ,~\ ·'i:. \. ~· •.. ,_. lt. ~:,".. 4" 

~.. :::: .. ::::; 
CONCRETE PAD 

---c£MEHT/BEHTONITE GROUT 

--BENTONITE SEAi. 

I- 7~"-1 --- LENGTH OF. 
END CAP· 

BORING or.-.HETtR 

20 1 

-

DEPTH FROH 
TOP OF CASING 
TO BOTTOM OF ! 



J'ROJECT_.;.;H.;;;.o..;.l,i...l o.;;.;m;;,;,,a;;.;n.;....;.A.;.;i;..;.r.....;.F..;;o.,.;.r.;;c..;.e~B-a..;..se_....,... _______ HONITOR WELL I .o. NO. ____ M_W_3_ 

Monitor Well Data Sheet 
:roe El:EV = 4084. 21 • .. :• 

STEEL PROTECTIVE POSTS ., ----______ .,......i.ocKA~~E SECURITY COYER II/HINGED CAP 
CAN BE ADDED WHERE N~OED, I 

TOP OF CONCRETE 
TO TOP OF PROTECTIVE COVER 32" 

• GROUND SURFACE 

20' 

OEPTH 
TO TOP 3.5 1 

F SCREEN 

TOTAL DEPTH 
OF BORlllG 

DllAWIKQ NOf TO SCALE 

-.· .. 

2.5 1 
DEPTH TO BOTTOH 

OF BENTONITE SEA 

-CEMEHT/BEflTONITE GROUT 

-BEHTONITE SEAL . 

'----- LENGTH OF. 
EltO CAP· 

OEPTit FROH 
21. 5 1 TOP OF CASIN 

TO BOTTOM OF 



11lOJECT __ H_.0_1_1 ... o_m_a_n_A_1_· r_F_o_r_c_e_B_a_s_e ________ MONITOR WELL I .D. HO. ___ ,;.;.~W ... 4...__ 

Monitor Well Data Sheet 
TOC ELEV = 4081.31' 

STtEL PROTtCTIYE POSTS "' --..--.. -----.......-LOC~~E SECURITY COVER W/HINGED CAP 
CAN BE ADDED WHERE HE~DED ' I 

ToP OF CONCRET! 3211 TO TOP OF PROTtCTIYE COVER 

GROUND SURFACE 

20' 

DEPTH 3. 51 TO TOP 
f SCREEll 

TOTAL DEPTH 
OF BORIHG 

· 2. 5 1 DEPTH TO BOTTOH 
OF BENTONITt SEAL 

., -~··~ • ··~·' .... '\.. • • v --r •. . - ·- . . .... , 4" •' . ·v· .... , ·' \" !'" .. ~:~.: .. J 
CONCRETE PAD 

--CEMEHT/BENTONITt GROUT 

--BEN!OHITt SEAL 

4" 

DRAWIQ llOT TO SCALE l-1~ -I ._ __ LENGTH OF 
END CAP· 

DEPTH FROl1 
21.5' TOP OF CASIN• 

TO BOTTOM OF 



1RO.JECT __ H_o_l_l_o_m_a_n_A_i_r_F_o_r_c_e_B_a_s_e ________ HONITOR WELL I .D. NO. ____ M_w_s_ 

Monitor Well Data Sheet 
::. 

roe £LEV. = 498~.54' --i--·-----,...A.OCKA~~E SECURITY COVER JI/HINGED CAP 

PVC CAP 
L.....:=:l~----WHICH WILL SLIP OVER ToP OF CONCRETE 

TO TOP OF PROTECTIVE COVER 

GROUND SURFACE 

20' 

0£PTH 3. 51 
TD TOP 

F SCRa:N 

TOTAL DEPTH 
OF BORING 

32" 
TOP OF CASING 

., • 11::· ' •• ., .... 4. • '.., --.-: 
i\.~\~~;. ... ~······ .. -~:.~ 411 .. ~:~~:: .:=7 . 

CONCRETE PAD · 

---cEMEMT/BEnTONITE GROUT 

---BElfTONITE SEAL 

21 • 5 1 DEPTH FROH 
TOP OF CASINI 
TO BOTTOM OF 

4" 
----''---------~---------~l~~~~=~:~~:~~~~~~:~~;;;;J~·l---.f---------------.S...~ 
DRAlllKG •or TO SCA&.E I- 7~ -I --- LENGTH or· 

ENO CAP· 



,RO.JECT-...;H,;.;o;..;l_l~o-m .. a;.;,.;n_A_i _r_Fo_r_. c_e_B_a_s_e _________ MONITOR WELL r .D. HO. ___ M_W_6 __ 

Monitor Well Data Sheet 

TOC ELEV. = 4083.5-0 1 --,--·-----.,..;.LOCICAQ~E SECURITY COVER W(HINGED CAP 

PVC CAP 
TOP OF CONCRETE 32" C...-:::3H=----WHICH WILL SLIP OVER 
TO TOP OF_!R~T£CTIYE COVER TOP OF CASING 

GROUftD SURFACE 

DEPTH 4.5' TD TOP 
F SCREEN 

20' TOTAL DEPTH 
OF BORING 

.. 3. 5' 

···A:.·• ............ .., ~ 
-,~\ ·'-:. \. P: ......... "• l:,'.. 4" ... :::=.,::;; 

COllCRETE PAD 

... . 

-CEMEHT/BEHTONITE GROUT 

~BENTONIT£ SEAL 
OR FINE SAND 

15' 

"::: > 4" 
---------------- :::::~:··:·.'·:-::.:.:.,-. 
DRAlllK& llOT TO SCALE I- 73<i" -I --- LENGTH OF. 

END CAP· 

22' DEPTH FROH 
TOP OF CASINI 
TO BOTTOM OF 



,ROJECT_...;.H~o;..;1~1..;;.o,;;..m.;;;.;an;.;....;.A.;..i_r __ Fo;..;.r...;c...;.e_Ba_s_e ________ HOMITOR WELL l.D. Ho._.._M--W-_7 __ _ 

Monitor Well Data Sheet 
.. ':: 

TOC ELEV. = 4088.24' 

TOP OF CONCRETE 32" 
TO TOP OF PROTECTIVE COVER 

GROUHD SURFACE 

20' 

1:rro:: 4. 5 
F SCJIEElt 

TOTAL DEPTH 
OF. BORU.G 

DRAllllt& llOT TO SCALE 

.. 3. 5' 

_____ _;.tOCICA~~E SECURITY COVER W/HlHGED CAP 

~cEHEHT/BEHTONITE GROUT 

--BENTOHITE SEAL 

....... ___ ~;:: 4" 

I- 7Jii" -I ___ LEMGTH OF. 
END CAP· 

DEPTH FROM 
23' TOP OF CASU 

TO BOTTOM Of 



APPENDIX H.2 

LF-19 



LF-19 

DRILLING LOGS 
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• 

.... 
DRILLING LOG llDlI llO. ~ 

MW-19-01 ~ 

I. COllPAllY UllE RADIAN CORPORATION 12. D11111J1G !U1C01111ACa SOUTH WE ST ENG INC SHEil I 
or 2 SllE1S 

3. PllUCTHOLLOMAN Af B RI/rs roR 29 SITES .f. UICAllOll '- 19 
5. IWIE or Dllllll A RT VALTIERRA '- IWlllf'AClllD'S DlSIGIL\111* or Dill HOLLOW-STEM AUGER 
1. SIZES MID rms or OllllJllG HllRfMfll • DIA.: 7.5' L HGl£ 1.DCATIOll 663965.SB(Y), 548304.90(X) AllD SMIPIJI; [QUll'llCllJ 

t. SUIFACC ruYATIOll 4046.60 
18, DlTC SJAllDI 5 SEP 91 111. llAlt cowtmD5 SEP 91 

I Z. OVOllURDCll lltlCIOIESS 15. 111'111 GllOUNllWAlER DICOUlllERED 4.25 ft bgl 
13. °""' -.UD lllJO llOCI I I. 111'111 JO WA mt MD WPSED 1111[ NTn Dllll.llG IXlllf'l.[l[l) 

04 NOV 91 6.74 ft bmp 

1.f. lOTM. Dmll Of HOl£ l 5 ft. 17. OllO WA'lll IMl. IOSUlllllOl1S (SPCCIV) 

IL G[OJ[ClllCAL SMll'lfS DISlllalED I lllDISlllllll> I "· 1ou1. 11U111P1 or COR£ BOIES x 
ZO. SAll'US Fill C11D11CM. ANALYSIS voe IEALS ono, (Sl'Etrl) ono (srccn) ono (Sl'CCIFY) 21. IOTA!.. COii( 

ICCCMR'f 
I 

u. DD'OSllKlll or lllll£ UCKflllD llONITOllllG Will ono (Sl'Etll) 2l. 51CNA'llft Of llSPECllMI 

x TAC 
mDSCllCDM Gll)l[at SAll'lE NW.YTICAl aow 

DEPlll IECllPllOll Of llATEIWS lllSULTS ' Oii COii[ llOX NO. SAlll'lE llO. COIJllTS llDIAllKS/R[COVDIT 

• b c 4 • I • " . . - SAND: moderate brown (SYR 4/4), moist, 3,3,6,6 t.2/2.0 ft -. . . . - fine, poorty graded, soft. (SM) -- -. .. - -.. .. 1- -. ·. ,.· . - -. - -. - -. . - -. . . 2- ...___ . - -. .. . - -. . . . - SILTY, CLAYEY SAND: 11reyish-oron9e -4,8,7,8 0.3/2.0 ft -. . . - (10YR 7/4), soft, saturated. (SM) -.. 3-. . -. . - -- -. . . - \1 -. .. . . - -. .. . 4-. .. .. - -water at 3.99 ft -. . - -- -- -5- SAND: llght brown (SYR 6/4), wet, very 12.19.20, 2.0/2.0 ft -- -- poorly graded, clean, fine grained. (SP) MW-019-01 17 aubmltted for -.. - gaotachnlcal -- sample -6- -- -- -- -- -7- -- -
I I p CLAYEY SILT: moderate brawn (SYR 4/4), -- -I I - moderately plasHc, gypsum mottling and -I •1 • a- crystals, grading at 8.2 ft. (ML} -

~ 
-- -- -- -

9- SILTY CLAY: moderate brown (SYR 4/4), -- moist to wet, moderate plasticity, gypsum -- -- crystals common. (CL) -- -
1~cr HOLLOMAN Af B Rljrs roR 29 SITES llOl.CllO. MW-19-01 



llOUM':-19-01 ~ c~ 
~l'IOm _____ H_O_L-LO __ M_A_N __ A_F_B __ R_l/_r_s _______ llsrttTOR __________________________ TA-C+:c'--,.2.......,,.~------t 

DRILLING LOG 

fDJI SCIC9lllG G[OJ[QI SUl'l£ AIMLYTICAL llOW 
RESULTS OR Im IOX llO. SAllPlt llO. COUlllS 

• c . . ' 
same as above. 

PllUCt HOLLOMAN AFB Rl/FS FOR 29 SITES HOU llO. MW-19-01 
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• 

... 
DRILLING. LOG llOlC llO. ~ 

MW-19-02 ::! 

I. COllPANY llAllE RADIAN CORPORATION I 1 DAIUJllG SUBCOllTRACTOR SOUTHWEST ENG INC SHm I 
or 2 SH[[lS 

3. PROJCCTHOLLOMAN AFB Rl/fS FOR 29 SITES '- LOCATIOH 19 
s. 11A11C or DRWR ALEX SANCHEZ '- 11AtaJrACTUAER'S DESIGNATIOll or DRU HOLLOW-STEM AUGER 
7. SIZ£S NII 1YP£S or OlllUlNG BOREHOI F' OIA.: 7.5"' I. HOlE LOCATION 663447 .81 (Y), 548245.37(X) AND SAMl'UllG EOUll'llCNI 

9. SUlll"ACE EUYAllOH 4043.13 
10. DATE STARJED 25 AUG 9 1 111. DAIE COllPLETED 2 5 AUG 91 

12. OVCllllURDEll TlllCXll(SS 15. DEPJH GllOUNDWAl[JI [NCOUllJ[R[D 4.07 ft bgl 
13. llO'lll IRJ.ED INIO ROCK 16. DD'lll 10 WATER AMO [lAl'SED 1lllC Al1[R DltllllG COlll'l.ElD> 

14.. IOTA!. IV1H or HOU l 4 • O ff. 17. ono WATCB LEVEL llCAS\IR[llOOS (SPECfY) 
04 NOV 91 

II. GCOIECHNICAL SAllPUS DISTURBED I UllDISTUllllED I "· rorAL NUllBCR or COllE aoxES 

20. SAllPlES rot CllClllCAI. AIW.YSIS voe ICAl.S OTll:R (SPEClrt) OTll:R (SPEClll) ODD (SPEClfY) 21. TOTAL CORC 
ICCO'«Rr 

I 

n. DEPOSITlOll or HOl£ llACICJlUD llOlllTOlllllG wcu OTllER (SPECirt) 2J. SIGNATIJRC or llSPECTOR 

x ATC 
OCUI SCRHNIHG GCOTCCll SAllPl.£ AIW.YllCAI. lllOW 

DEPTH DESCl!IPJION Of MATERIALS RESULTS DR CORE BOl NO. SAlll'lI HO. cOutfrS REllAllKS/llECOVCRY 
a b c d • I ' " . - SILTY SAND: ~lnkish-grey (5YR 8/1 ), very 2,3.3,2 1.5/2.0 ft -.. - fine, moist. SM) -. . - -. .. - -

I 
1 

SANDY CLAY: pinkish-grey (SYR 8/1 ), -- .... - medium. wet, limestone frogments. (Cl) -- -- ,_ 
2- ..--- -- -- .... 

·~ - -3- -- .... - -- SILTY SAND: med;um to fine, with \] -.. .. - -.. 4- CLAYEY. SILTY SAND light brown (5YR ~ 

. . .. - 6/4), loyers ot 5.5 to 6.S ·ft. saturated. water ol 4.07 ft bgl .... .. . - (SM) -.. - -. . .. .. - -.. s- ..--- 5,5,10,H 1.5/2.0 ft -. . .. - .... . .. - -. . - .... 
6- -- ,_ 

- -.. - -. . - -.. 7- -- -- .... - -- .... 
.. 8- -.. - -. . - -.. .. - -. . - -. . .. 9- ,__ 

- .... - -.. - -.. - ,_ 
I PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOlCMO. MW-19-02 



PllOJ(CT HOLLOMAN 

DEPlll 
a 

11 

12 

.. ·. 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

DRILLING LOG 
AFB Rl/FS lllSl'CCTOll 

R[lJ) SCRl:[lllll(; CCOTCCll SAlftI ANAl.'rtlC.11. 
OCSClllPOON or llATEllW.S R£SUl.TS OR COii[ BOl NO. SAllPl£ NO. 

4 

PAOJCtT HOLLOMAN AFB Rl/FS FOR 29 SITES 

Ill.OW 
COUNl5 

' 

borin9 terminated 
al 14.0' 
well was offset 5" 
''om logged boring 
due to flowing 
sonds In augers 

1toiuo. MW-19-02 

·.=l 
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e. 
I 
I 
I 
I 
I 
I 
I 
<m. 
I 
I 
I 
I 
I 
I 

~ I 
• 

DRILLING LOG HOl[ NO. 

MW-19-03 

I. COMPANY IWIE RADIAN CORPORATION I z. Dllll.lllG SWCON1RAC11J11 S 0 UT H WE ST ENG INC SllEEJ 1 
or 2 sims 

3. PRO.lCTHOLLOMAN AfB Rl/FS fOR 29 SITES 'UJCAt1111 19 

s. NAii: • DRJU£R ALEX SANCHEZ '- llAIU'ACllllER'S DESIGNAllON or DRU HOLLOW-STEM AUGER 

1--RrJ~RE.:.:H~Ol-J:"~DIA~.:.__-'7..:..S-:ir.-----f l HOl£ 1.0CATIOll 663289.0 (Y),548401.6 (X) 

t---------------t 9. SUllFAC[ EUYATIOll 4047.5 

------------t lO. DATE SlARllD 24 AUG 91 I 11· DAll COMl'l.£llD24 AUG 91 

15. lll'TIUROUNDlfAlER ENCDUllTD£D 9. 0 ft bg I 

13. DEPllf laJ.ED lllTO llOCIC 16. DO'Tll JO WATEI AllD WPSED llllC Mm IJlllllllG COllPLEIE> 
04 NOV 91 12.02 ft bmp 

14. TOTAL DEPTll t6 HOt£ 1 8 • Q ft. 17. 01ID WATD l!V£l llEASlmlDllS {SPECfY) 

18. GEOllClllCAL SAllNS I I tt. TOTAL llUllllCll « COii[ BOllES 

[L[Y. 

0 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

YOC ono (SPEcn) ono (srccn) onu (Sl'Etlfl) 21. TOTAL C011C 1-------+------+---------+---------+-----.....---1 llCCOVDIY 
llDALS 

llOllTOlllllG WCLL 011D (SPECIFY) 2l. S1CNAJU11£ or 11SPECT01 i-------+------+-----""'-f 

Dll'lll 
b c 

x 

- SANDY SILT, some cloy: greylsh-oronge 
- {10YR 7 /4), so11d very fine to fine . = groined. poorly graded. (ML} 

1----
2--= --

- SANDY SILT, os above. (ML) -
3--

- SAND: light brown (5YR 6/4). very fin• lo 4-= fine groin•d, poorly graded. (SP) 

----5-= SAND, os obove. (SP) 
--6-= ----

7---
: SAND, os obove: soturotld. (SP) 

8----

flD.11 SCl[EJIMG 
llESllLTS 

4 

GEOT(QI SMll'lE AllAl.Ylnl 
OR COii[ BOX NO. SAlll'l£ NO. 

• f 

8lOW 
COOllTS 

' 1.2,4,6 

6,7,8,10 

7,8,7,8 

30.36,24, 
36 

% 

LEM 

llBWIKS/llCCMRT 
h 

2.0/2.0 ft 

---------------------------------------
g~ 

water level at 9.52 -

-- fl bgl \1 = 
--

I rROJCcr HOLLOMAN AFB Rl/FS roR 29 SITES tttu llO. MW-19-03 



DRILLING LOG 
HOLLOMAN AFB Rl/FS 

[l[Y. llEPlll 
o II 

13 

14 

15 

16 

17 

CLAYEY SILT, aome aand: modoroto brawn 
(SYR 4/4), aond wory fine to nry coono 
vroln•d, ... graded, medium plasticity. 
(MH) 

LAVEY SILT, aa abo¥o. (MH) 

CLAYEY SILT, as obcwo: polo yollowlsh
brown 10YR6/2, y•ll-lsh stains. sahlratod 

~:-19-03 ~ 
SIHT 2 

LEM aF 2 SHmS 

S.O/S.O ft 

3.0/3.0 ft 

...,....~"'""118~...----------------------------+---------+---------t-------+-------llTD= 18.0 ff 

19 

20 

21 

22 

23 

24 

25 

26 

27 

P110JCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOLC ND. MW-19-03 . 



LF-19 

WELL COMPLETION REPORTS 



I 

c. 
I 
I 
I 
I 
I 
I 
I 
'19 
I 
I 
I 
I 
I 
I 

• 

ELEVATION GROUND WATER PROJECT 

4042.0 HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordlnoles or Station) 

05 SEPT 91 1400 130 19 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTALL£R 

4048.7 TAC 
DRIWNG METHOD WELL NO. {as shown on drawing: title and file number) 

MW-19-01 HOLLOW STEM AUGER 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURrACE) 

PROTECTIVE CASING -------.. 

TYPE OF 
PROTECTIVE CASING:-==-=-.....=== 

TOP OF WELL --------4-"'--lfi=~I 

PROTECTlvt POSTS -------1- 2.75 ft. 

GROUND SURFACE 

7.8 ft. 

w 
A. a: 
0 
::J 
0 ,,, ... 
0 
:z: ... 
0 z 
w _, 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF BLANK CASING:-.:..P...;.V-=C'-----

BACKRLL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF' SEAL 

TYPE or su~' 1 / .t' Bentonite Pelltts 

TOP OF FILTERPACK 

TOP or SCREEN 

~~ 
~ ~ FILTER PACK 

9.5 fl. ::l~ --- ~ 

BOJIOM or WELL 
BOTTOM OF BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well· development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME: or WATER RE:MOVE:D: __________ _ 

VOLUME: or WATER ADDE:D: ___________ _ 

DESCRIPTION OF PRE:DEVCLOPME:NT WATER:------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

1 .. ..1 

CONCRETQ= PAO 
MIN. 4.1 THICKNESS 

$CRCEN INFORMATION 

SCREEN DIA.: --'!!2....,,,_in.,,.."""""".,...._------
SLOT WIDTH: 0.010 in. 
SCHCDUL£: __ 4~0=----------
MAT£RIAL: DD PVC 0STAINLESS 

ST££l 

_1_._0 __ fl. bgl 0 OTHER (DESCRIBE) 

3.0 ft. bgl 

5.05 ft. bgl 

rlL![RPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremfe through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 29 SEP 91 /1430/6.81 ft bgl 
04 NOV 91/1510/6.74 ft bmp 

DEPTH FROM TOP CASING 

ArTCR DEVELOPMENT: 
~ 
"' N ... 



ELEVATIOH GROUND WATER PROJECT 
HOLLOMAN AFB RI FS 

DATE INSTALLCO STARTED 

25 AUG 91 
COMPLETED LOCATION (Coordinates or Station) 

19 
ELEVATION TOP or HOU: SIGNATURE or INSPECTOR/INSTALLER 

ATC 
ORIWNG METHOD WELL NO. (as shown on drawing: tltl• and fil• number) 
HOLLOW STEM AUGER MW- 19- 02 
t----~~~---~-~~~~~~-~--~~~...L.-~~ 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F'ROM GROUND SURFACE} 

PROTECTIVE CASING ---------,. 

TYPE OF 
PROTECTIVE CA.SING:------

~--ToP or WELL ----------1-1--..u;:=::;i.1 

PROTECTIVE POSTS ------- _1d_tt. 

GROUND SURF' ACE 

5.3 fl. 

10.6 ft. 

... 
IL 
~ 

0 
:; 
0 

"' ... 
0 

::c ,_ 
0 z ... ..... 

CASING 
DIAMETER: 2 in. 

TYPE or PIPE JOINTS: ~F-'l=u=s~h~=-=-==c=

TYPE OF BLANK CASING: PVC -------
BACKFIU/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF SEAL: 

TOP or f"ILTERPACK 

TOP or SCREEN 

F'ILTER PACK 

BOTIOM or WELL 

Slotted Interval 
12.3-12.8' b91 

BOTIOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD:-----------------~ 
TIME SPENT DEVELOPING: ____________ _ 

VOLUME or WATER R[MOVE:D: __________ _ 

VOLUME Of WATER ADDED:-----------

DESCRIPTION or PREDEVELOPME:NT WATER:-------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

CONCRETQ- PAO 
MIN. 4.1 THICKNESS 

SCREEN INFORMATION 

SCREEN DIA.:_,,2......,_i=..:n.._. --------
SLOT WIDTH: 0.010 in. 
SCHEDULE: __ 4~0=----------
MATERIAL: IX! PVC 0 STAINLCSS 

STEEL 

0.8 fl. 0 OTHER (DESCRIBE) 

1.8 fl. -----
_...;2=·=8 __ n. 

F'ILT£RPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOD:_N_/_A _____ _ 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREWENTS 

DATE/TIME/LEVEL 25 Aug 91 /1500/4.0' bgl 

DEPTH F'ROM TOP CASING 

AnER DE:VELOPMENT: ... .., .. 
~ 



I 

-I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

ELEVATION GROUND WATER 

DATE INSTAll.£D STARTED 

24 AUG 91 1130 
ELEVATION TOP OF' CASING 

4049.29 

COMPLETED 

1500 

PROJECT 

HOLLOMAN AFB RI FS 
LOCATION (Coordinates or Station) 

19 
SIGNATURE OF' INSPECTOR/INSTALLER 

DRIWNG METHOD WELL NO. (a• shown on drowlng: tltle and fll• number) 
HOLLOW STEM AUGER MW-19-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GRouNO SURFACE) 

PROTECTIVE CASING -----~ 

TYPE Of 
PROTECTIVE CASING: Steel lockbox 

-.---yop Of WELL ---------1-.f--lll=-=!ll 

PROTECTIVE POSTS -------+- _ld_tt. 

GROUND SURFACE 

LEM 

CASING 
DIAMETER: 2 in. 

CONCRETE.. PAO 
MIN._4J_O'_.THICICNESS 

9.5 ft. 

&J 
Q. 

ii: 
0 
:J 
0 
llJ ... 
0 

::c: .... 
0 z 
w _, 

% ... 

TYPE: OF' PIPE: JOINTS: ~f~l=u=s~h~~==~ 

TYPE: OF' BLAN!( CASING:...-.,P...;.V...:C.._ __ _ 

BAC!Cnll/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF' SE4L: 1 / 4" Benfonite Pellets 

TOP or FILTERPACK 

TOP OF SCREEN 

~~ 
~~ FILTER PACK 

::!:l 9.5 ft. ... 
~ 

BOTTOM or WELL 
BOTTOM Of ·BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING; ___________ _ 

VOLUME OF WATER REMOVED: __________ _ 

VOLUME OF WATER ADDEO: ___________ _ 

DESCRIPTION or PR£0EV£LOPMENT WATER: ______ _ 

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

SCREEN INFORMATION 

SCREEN DIA.:_,.2~in"" • .__ _______ _ 

SLOT WIDTH: 0.010 in. 
SCHEDUL£: __ 4_0~---------
MA TERIAI.: 1XJ PVC 0STAJNL£SS 

STEEL 

__ 2_.0 __ ft. b~ 0 OTHER (DESCRIBE) 

__ s_._o __ ,,. b9• 

__ 7_._o __ rt. bg1 

FILTERPACIC MATERIAL 

TYPC: 1 6-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 24 AUG 9 J /1500/10.4 ft bg! 
29 SEP 91/1030/11.88 bmp 
04 NOV 91/1519/12.02 bmp 

DCPTH FROM TOP CASING 

AFTER DEVELOPMENT: 



APPENDIX H.3 

LF-21 



LF-21 

DRILLING LOGS 
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DRILLING LOG llOl[ iG. 
MW-21-01 

1• COIA'AllY NAME RADIAN CORPORATION lz. mlWIG Sll8COll1RAC1mt SOUTHWEST ENG INC SH££T 1 
or 2 sims 

3. PROJECTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. UICATl>M 21 
5• 11A11E or DRll1£R ALEX SANCHEZ "MAUAClllO'S DCSOllllOll or Dill HOLLOW-STEM AUGER 

1. S1ZIS • rms or DlllllJHlj 
AND SAllPUllG EQllPllCllT 

1-..ll:.ll: 810~1~,..~.~HU~L--fD=IA:::.. ·--...:7..:..5:.:.·------f &. HCU UJCATIIW 

t--------------1'· SUIFACC WYATIIW 

667762.0 (Y),542925.4 (X} 

4044.18 
.,._ __________ -flO. DA1£ STARltD 23 AUG ~1 111• DATE COlft[J[D23 AUG 91 

12. IMJlllURDDI TlllCIOlSS l5. IE'lll GllOUllDWAlER ENCOUll1ER£ll 7 .2 ff bgl 
13. DP'lll IRU£D Dm> ROCK IL DP'lll TO WAT£1 AllD WPSED 1111[ MJtl IJAll.UNG CCJUPl£1£D 

04 NOV 91 6.89 ft bmp 

l4. IOTAL DEPlll II" HOL£ 1 5. 0 ff. 17. 01IO WAJ[I IOO. IOSUIDIOOS (SPECIY) 

I&. Gf:OTEClllCAl SAlll'l.CS I ~ I "· TOTAL Nllll80I "' CllR£ BOXES 

20. SAW1.IS FOR CllDICAL ANALYSIS 11JN.S ono (SPECIFY) ono (SPECIFY) OtlD (SPCCfY) 21. TOTAL COit: 
ICCOVOY 

% 

n. 1VOS1T1011 or HOl£ ..,__uc_KFUED _____ 110N1r011111G ___ wcu ___ Ot1D _ _,<_SPC_ar_,_~ --t n SIGllA.,_ or 1MSPEC101 

. 

ruv. 
0 

.. . . . . . 
. . . . 

.. . . ....... 
.· .. · .·.· .. 

IJO'lll 
b 

----
1---

-
2--

x 

= SILTY SAND: light brown (5YR 5/6), sond 

3 
- very fine to very coarse, well graded, 

·-:: saturated. (SM) 

- SAND: greyish-orange (IOYR 7/4), very 
- fine to fine groined, poorly groded, moist. 4-: (SP) 

-

mD SCICDlll6 
RESULTS 

• 
c:lOJCCH SAll'l£ AIW.YllCAI. 
OR C1Jll[ BOX llO. SAllU NO. 

• I 

BLOW 
COUlllS 

' 

LEM 

5,8.14.t9 2.0(2.0 ft 

\/ 
water level at l.39 

'"-:" ------------,.... -------
ft bgl = ~:}:{::: 

... --
1-:-.-_..,·,...:c11. 5 _SILTY SAND: light brown {5YR 6/4), sand 

• •• - very fine to fin• grained. poorfy graded. 
- saturated. (SM) 

.. . . 

6-=. ----
7-
:1--~~~~~~~~~~~~---1 

- SILTY SAND; moderate brown (5YR l/l}, 
. · 

8 
- sand very fin• to fin• grained,· poorly 

• • • -: graded. gypsum crystals. callche, 
• • _ saturated. (SM) 
... · .. · .. 

.. . . 

--
9-----

I PROJCCJ HOLLOMAN AFB Rl/FS FOR 29 SITES 

8,9,11,14 2.0/2.0 ft -------------
8,10.14.16 2.0/2.0 ft ----------

-
HOl.CllO. MW-21-01 
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DRILLING LOG 
HOLLOMAN Af8 Rl/FS 

llEPlll 
~ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

llOl[ llO. ~ • ..-, 

~W-21-01 ....... 
SllD 2 

LEM or 2 HOS 

GDllUll SAlft! MILYllCAl ll.OW 
OI CllC IOI NO. SAllftI llO. COUlll'S 

• • 

MW-021-001 

32,31.16, 
14 

g41otechnlcol onolytls 
12.0-".o ft 

P'llOJCCT HOLLOMAN AfB Rl/FS FOR 29 SITES HOl[NO. MW-21-01 
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-
1 HOl[ llO. 

.. 
DRILLING LOG :; 

MW-21-02 ~ 

I. COllPAllY ttMIE RADIAN CORPORATION 12. DllWlli su11C0111RACJCR S 0 UT H WE ST ENG INC Sllf[T I 
or 2 SlfUlS 

3. PRO.l:CTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. l.OCAlOI 21 

I 
5. IWI: or llllllEI A LEX SANCHEZ " llMIUFACl\IO'S DESIGllAllOll or om HOLLOW-STEM AUGER 
7. SllES MID 1YPlS or lft.lllG Hrn11· Hnl ~ DIA • 7.5"" .. llOl£ UlCAllOll 666828.2 (Y)542437 .0 (X) A1111 SA11P1K EQINllT 

I 
9. SURFACI: nIVA1lOll 4041.29 
10. DATE STARltD 2 3 AUG 91 I 11· DAJE COllUJ[D23 AUG 91 

I 
12. IMlllURDCN TIICIOISS 15. IU'lll GROUNllWAlO ENCOUIODIED 8.0 ft bgl 
13. DEPlll DlllWD INTO llOCIC IL IU'lll lO WATER AllP WPSDI 111[ AFJ[l IJlllUJllG COllPLmD 

04 NOV 91 9.95 ft bmp 
l4. lOTAI. DCP1ll (J" HOl£ 1 5. 0 ft. 17. OTID WAJER I.Ml. ll'..lSlmOIS (SPECIY) 

I II. G[Ol[ClllllCAl SAlll'llS DISJlllll(I) I lllDISll.IE> I ''· lOTAI. ..... « COR£ BOXES 

20. SA11P1!S FOR C11D1CA1. MIAl.YSIS voe IOM.S ono (SPEClfY) 0110 (SPEClfl) OJIEI (SPECll) 21. TOTAL COIC 
ICCIMRT 

I 
I 

22. DEl'OSlllOtl « llOl£ 8AClFl1ID llOlll'OlllllG wru ono (Sl'Ecn) 23. SIGllA'llllC or llSPECJOI 

x LEM 
F1DD SCICDM Ci[Ol[Cll SW'!.[ AllAl.YllCAI. II.OW 

[l£Y. DCP1lt DESClllPllOll. or llAlIRMl.S ll£SUl.1S Ol CORE IOI llO. SAllft[ II>. COUllTS RDIAllKS/l[ca.m 
0 b e d • I • h 

I I I - CLAYEY SILT. some sand: dark yellowish- 1,2,2.3 1.0/2.0 ft -I I I - brown (IOYR 4/2), low plasticity, sand -I I I - fine to very flno groined, poorty grodod. -I I I (ML) -
I I I 1- -I I I - -- -I I I - -I I I - -

I 
I 

I I I 2- -I I I -.. .. - -.. . . - SILTY SAND: light brown (SYR 5/6), sand 1,2,4,1-4 2.0/2.0 ft -. .. . . - vory fine to fino groined, poorty graded, -. . 3- moist. (SM) -. . - -. ·. - I-.. ·. - -. . .. .. - -.4 CLAYEY SILT: greyish-orange (IOYR 7/4), -I I I - I-. 
I I I - low plasticity, gypsum crystals. (ML) -

I 
I I I - I-. 
I I I - -. . 5 SILTY SANO: groylsh-orongo (10YR 7/4), 15,25,14, 1.5/2.0 ft -.. - I-.. .. - oond very flno to fine groined, poorty 13 . -.. - graded. (SM) -.. . . - -

I 
I 

. . 6- -. - -- -. .. - -. . - wot•~ level ot 7.45 -.. 7-
ft bsil \l -.. . . - -. - -. - SILTY SAND, as abovo: light brown {5YR 17.20,34, 2.0/2.0 ft I-- 5/6), soturofod. (SM) 39 -. .. 8- -.. - -. - -. 

I 
.. . - -. . . - -. 

9 -I CLAYEY SILT: moderate brown (5YR 4/4). 
I I I - -I I I - low plasticity. gypsum crystals. (ML) -

~ c. 
I 

I I I - -I I I - -I PRO.lcr HOLLOMAN AFB Rl/FS f OR 29 SITES llOl[llO. MW-21-02 

• 



DRILLING LOG 

ruv. 
• 

HOLLOMAN AFB Rl/FS 

11 

12 

13 

CLAYEY SILT. os obo11e: lots of 11ypsum 
ond collch• at bose. (ML) 

CLAYEY SILT, os obove. (Ml) 

CLAYEY SILT, aa oboV9: 91'9Jish-oron9e 
(lOYR 7/4). (ML) 

r.-:-1...-...... 14~-t:Sl~LTl'=-=SA~N0:=-.-11-reyi-·~s~h--o-nmv~-.-=10=YR=-1=--r4~.--1 

.. sond .,.ry fin• to fin• grom.d, poorly 
graded. (SM) 

FD.II sc.:a. 
01.lS 

• 
G[Ol[QI swu: AlllLYIU. ll.lllr 

IQ£110. ~ ""w 
MW-21-02 '-41 

511[[1 2 
LEM or 2 SllDS 

01 all[ IOI llO. SAlft£ llO.. COUlllS llOIRS/ll[COVDIJ . . " 
18,25.31, 2.0/2.0 fl 
39 

.0/5.0 ft 

~.....&.-.1:.11 15--t---------------1-----....... -----ll------1-----1 TD= 15.0 ft 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

no.m HOLLOMAN AFB Rl/FS FOR 29 SITES 1101£ ..,_ MW-21-02 
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DRILLING LOG 
HOl[ llO. 

MW-21-03 

'· COllrAHY 11A11E RADIAN CORPORATION It. DRIUllG SlJllCOlllRAl:r SOUTHWEST ENG INC SHEil I 
or 2 Sims 

l PROmHOLLOMAN AfB Rl/FS fOR 29 SITES UOCAJllM -21 

s. ,._or DRILUR Al.:.EX SANCHEZ "llMIWACIUllDl'S DESIGllAllOll or DRlL HOLLOW-STEM AUGER 
L HCJl[ LDCATIOll 7. SIZES AND 1YP6 or DllllJNG ROREHOI F' DIA.: 7 .5' 

AllD SMIPlJlli EQllPllOO 666854.1 (Y),542275.6 (X) 
i---------------t'· SUllFME nlYATIOll 4039.67 

t-------------f ta. DATE SlAIMD 23 AUG 91 I"· l)AJ[ CGMl'l!J[D23 AUG 91 
12. O'tUllURD[ll TllCllN£SS 15. 111'111 GllOUNDWA1Dt ENCOUlllERDI 9 • 0 ft b g I 
tl. DD'lll DlllWD INTO ROCK 1&. DO'lll TO WATEI AllD IUPSDI 1llC M1[I DAIU.llG aJlll'l£1DI 

04 NOV 91 9.16 ft bmp 

I UOTAI. DEPlll or 1111£ 1 5 • 0 ff. 17. OllD WAlD · llVD. IDSIMDIDllS (Sl'ECfl) 

I lllDISllllllD I "· JOTAL 1U110 or CD11£ aous 

OllD (Sl'EClfY) OllD (Sl'EClfY) OTID (Sl'CClfl) 21. TOTAL CORC 
t-------+-----+----'"-_..--t---'---'--+---.;....--''--1 KCCMRY 

voe 

n. IE'OSlllON or HOlC ODO (SPECfl) 21. SIGllA'llJll[ Of lllSPECTOI 
1-------+-----+----------1 

[1£V. 

0 

. . . . . 
I I 
I I 

. .. .. 

I 
I 

.. 

.... .. 

.. .. · ·. 
... 

. '· .... .. 
.. . . .. 

..... 

x 
DESCRIPJIOll Of llATElllAlS 

c 

- SILTY SAND: modoralo brown (5YR 4/ 04), 
- sand vory fine to fin• groined, poorly 
- .orodod. (SM) 

1- CLAYEY SILT: groylsh-orongo 10YR 7/4, 
_ moderate plasticity. soturolod. (MH) 

_SILTY SAND: 51r.yish-orongo (10YR 7/4), 
_ sand very fino to sond very coarse 

2 - groined. well graded, 1oturotod. (SM) 

-
- SILTY SAND: light brown (5YR 5/6), sand 

3 - very fine to fine groined, poorly graded, 
--:: moist. (SM) · -= SILTY SAND, as above: greyish-orange 

4-10YR 7/4, moist. (SM) ---5-= SILTY SAND, a1 obove: moist. (SM) 
-
-

6 _ """u: groyi1h-orongo l 1 UJK 7 / 4J, very 
_ fine to fine groined, poorly graded, moist. 
- (SP) 

F1ClD SCICDlllG 
llESUl.TS 

d 

CCOIECH SAMl'l.£ AHALYllCM. 
Oii CORC BOX llO. SAlll'l£ NO. . ' 

llDlf 
COUNTS 

• 
1,2,3,0 

4,7,8,18 

1.5/2.0 ft 

2.0/2.0 ft 

4,9,13,14 1.5/2.0 ft 

LEM 

-------I----I------------
I----I--I-------·\:·\·::. ...... . . .. waler lovol al 6.66 >-

7-

. :·::.::.:·.> 

. ·. · .. · .... 
.·.· .. ·.·. ..... .... · .. · .. 

:::::::~::::::. 

--- SAND. as above: saturotod. (SP) -8-----
9-----

IPROJ(CT HOLLOMAN AfB Rl/fS fOR 29 SITES 

ft 1191 ---35,40,39, 2.0/2.0 ft .... 
40 -

HOl£ NO. MW-21-03 

-.... ...... ---.... 
...... --



DRILLING LOG *l!lll. ~~~ t.AW-21-03 

HOLLOMAN AfB Rl/FS Sim 2 
LEM at 2 SllVS 

ruv. 
0 

:-:~-~~\:·:~ 
. .. .. . . 11 
·"/.·/. ·.;,_-.-;: 
• . .-;-:-;: 12 
·.-;:-;. . . . 
./:-;,_-. 13 
:-;:.;· . . . .. . . ·/·x . . . · ... 14 

SAND, as oba"": light brown ·(5YR 6/4). 
(sP) 

LAYEY SAHD: greyish Ol'Onge (IOYR 7/4), 
ond very fine to fine grom.d, poorty 
roded, low plosHclty. (SC} 

CLAYEY SAND, os above: lots of callche. 
(SC) 

FED 5CllCmlC mncat SMIU MW.YllCAL a.ow 
llESll.TS .. C1111C IOI llO. SAllft£ llO. COUlllS . . ' 

15, 14,9, 14 2.0/2.0 ft 

5.0/5.0 ff 

·'/.·/. 
:-;,-.-;: 
. ···. 15---------------t-------------t----:-t. TD= 15.0 ff 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

P1UCT HOLLOMAN AFB Rl/fS f OR 29 SITES llOlC 111. MW-21-03 



I 

DRILLING LOG llOl[ Ill. Q ... 
MW-21-04 ... 

I. COlll'AllY llAllC RADIAN CORPORATION I i. llllllllG S111C011!1Am1 SOUTHWEST ENG INC SHW I 
or 2 SllDS 

~- l'llOJ£CTHOLLOMAN AFB Rl/FS FOR 29 SITES '- LOCAJIOll 21 

I 
5. NAME or DIWR ALEX SANCHEZ &. ILUU'ACllll£R'S DESIGllAllOll er Dill HOLLOW-STEM AUGER 
1. SIZES Alll 1YP£S If" lll.1llG RORFHQI F" DIA.: 7.5" I. llOI[ 1.0CATIOM 666887.8 (Y),542152. 1 {X) AND SAllPIJIG EQUFllCNJ 

I 
9. SIJlrAC[ EllYATlOM 4037.78 
ID. DlTE SIARID> 2 4 AUG 91 111

• llAJ[ CUllUJ[J)24 AUG 91 

I 
12. OVDllURllCI TlllCXNESS 15. llEPIH CllOUllDWA'l[I DICOllllil£D 7.8 ft bgl 
13. llfJ'IH DlllU£O lllO ROCK IL DD'lll 10 WATEI AND WPSED '1111[ Nill DRllJIG COMPt.mD 

04 NOV 91 7.64 ft bmp 

l.f.. IOfM. DEP1H fl llOl[ 1 5 • Q ff. 17. OTID WA1tl IDEI. IDSUllDIDllS (SP£CfY) 

I IL GDlll:CllllCAI. SMl'lIS lllSMEI I lllDISMlllE> I "· m• ... 01 CCII( lllJIS x 
20. SAlll'US mt CllDICAL AllAl.YSIS voe IEAl.S OTID (Sl'ECIY) ono (SP£Clll) ono (SPECfl) 21. IOfAI. COi[ 

l[COV[JI'( 

I 

I 22. IE'OSlfllJll fl llOl[ llACJ(JU[D llOlllTOlllllG wru. ODO (SPECIO) ll. SIGllAJlll[ or llSPEc:mt 

x LEM 
rm SCl££NIC fiCOltCH SMflI .lllAl.YllCM. a.ow 

ruv. DEP1H llESCRIPllON Of llATEJllAl.S llESUl.lS OR COii£ BOX NO. SAlll'lE llO. CWl1S llEMAllKS/RCCOVDIY 
0 b c • • I • h 

I I - SANDY SILT: modorato brown (SYR 4/4), 3.4,6.8 2.0/2.0 ft -
I I - aand vory fino lo medium &rained, -
I I - modorotoly grodod, moist. ML) -
I - .... 
I 1- -
I - -- -

I 
I - SANDY SILT. as abovo: groylsh-orongo -I 2-= (10YR 7/4), moist. (Ml) -I -I - -I - -
I - -
I - -
I 3-

' -- -
I 

I - -I - -I -.. '4- -. . . . - -. 

I 
. . - wator lovol ot 5.14 -. - -. . ft bgl \1 . - -. s~ SILTY SAND: llght brown (5YR 6/4),. sand -. .. - -.. .. - vory fine lo fin• groined, poorly grodod, -. . . - soturolod. (SM) 8,9,12,13 1.5/2.0 ft -.. .. . . - -

I 
I 

. 6- -. - -. - -.. - .... .. . . - -. 7- -. .. .. - -. . . - -- .... 

. . - -. 8- SILTY SAND: polo yollowlsh-brown (IOYR 11,16,36, -.. .. - -. - 6/2), very fine to fine groined, poorly 30 -

I 
.. . . - roded, stained oronglsh-brown ot top • -.. . - SM) -. . '" 9- SILTY SAND, as above: g~•ylsh-orango -.. - -.. . - (IOYR 7/'). no staining. (SM) -. .. - -.. . . . - -I PROJECT HOLLOMAN AFB Rl/FS FOR 29 SITES m t«>. MW-21 -04 

-



DRILLING LOG ~~-21-04 ~:'4 
HOLLOMAN AfB Rl/FS sim 2 

LEM f1F 2 SllDS 

ruv. DEPIH 
D b 

11 

•• : : • 14 

FUD 5alWlllG mnECll SAIRI MAl.YllCAl lllOlf 
ICSlllS DR cmc IOI 110. SAllPll 111. C01111S 

• • • 

2.5/2.5 ft 
geotechnlcal aample 
12.5-15.0 ft 

i.;...a.--""115-------------+-----------+--~TD= 15.0 ft 

16 

17 

18 

P110.UT HOLLOMAN AFB Rl/FS FOR 29 SITES 1111£111. MW-21-04 



LF-21 

WELL COMPLETION REPORTS 



EUVATION GROUND WATER PROJECT 
HOLLOMAN AFB RI rs 

DATE INSTALL£D STARTED COMPUTED LO("..ATION (Coordinates or Station) 

23 AUG 91 0830 1 130 21 
EUVATION TOP OF" CASING 4046.59 SIGNATURE Of" INSPECTOR/INSTAU.£R 

LEM 
ORIWNG METHOD WELL NO. (os shown on drawing: fltle and file number) 

HOLLOW STEM AUGER MW-21-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVC CASING -------.. 

TOP Of' WELL --------+-+--&l==al 

PROTECTIVC POSTS -------

GROUND SURFACE 

6.5 fl. 

... .. 
iL 
0 
:I 
0 .,, 
... 
0 

:c .... 
0 z ... 
.J 

% ... 

CASING 
DIAMETER: 2 in. 

TYPE OF' BLANK CASING:.....;.P....:V..::Co.-__ _ 

BACKnLL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF' SEAl 

TYP£ or SEAi.: 1 I 4" Bentonite Pellets 

TOP Of' FlLTERPACK 

TOP Of' SCREEN 

~~ 
~ ~ FILTER PACK ...... 

ft. .... .... --- r 
QQTTOM Of W[U 
BOTTOM Of' BORING 
BORING DIAMETER 

WELL OEVELQPMENT 

MOHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOUJME OF' WATER REMOVED: __________ _ 

VOLUME OF' WATER ADDED: __________ _ 

DESCRIPTION OF' PREDEVtl.OPMENT WATER:------

DESCRIPTION Of' POST DEVELOPMENT WATCR: _____ _ 

CONCRETE.. PAD 
MIN._4._10_-THICICNCSS 

$CREEN INFORMATION 

SCREEN DIA.:-"!'2~in'""'':--------
SLOT WIDTH: 0.010 in. 
SCHEDULE:_--:.4.::0 _________ _ 

MATERIAL: IXI PVC QSTAINLESS 
STEEL 

__ 0""".;..;;5;..__ ft. bgl 0 OTHER (DESCRIBE) 

__ 2_._o __ o. bgl 

4.0 ft. bgl -----
flLTERPACK MATERIAL. 

TYPE: 16-40 Colorado Silica Sand 

8ACKflLL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 23 AUG 91/1130/3.9 ft bgl 
09 OCT 91 /1145/6.43 ft bmp 
04 NOV 91 /1454/6.89 ft bmp 

DEPTH FROM TOP CASING 

AFTER OEVCLOPMCNT: 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

•• I 
• 

ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordlnotes or Station) 

23 AUG 91 1300 1530 21 

LEM 
EUVATION TOP or CASING 

4042.97 
SIGNATURE or INSPECTOR/INSTALLER 

DRIWNG METHOD 

HOLLOW STEM AUGER 
WELL NO. (as shown on drawing: tltl• and file number) 
MW-21-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS CROM GROUND SURr ACE) 

PROTECTIVE CASING -------.. 

TYPE or 
PROTECTIVE CASING: -="""""---~"""""~· 

~--TOP OF WELL ---------1-+--iF==:;it 

PROTECTIVE POSTS -------t- ~ft. 

GROUND SURrACE 

6.5 fl. 

w a. 
i'. 
0 
::J 
0 
en ... 
0 

:%: ... 
0 z ... .... 

z 
w 

CASING 
DIAMETER: 2 in. 

TYPE OF BLANK CASING: PVC ------
BACKnll/GROUT Type I Portland 
MIX ETC. . Cement 

TOP OF SEAL 

TYPE .or SEAL: 1/4" Bentonite Pellets 

TOP OF FlLTERPACK 

TOP or SCREEN 

~~ 
~ ~ rlLTER PACK ...... 

9 5 fl ......... 
-'-"'"-'--- ~ 

eouow or wm 
BOUOM OF BORING 
BORING DIAMET£R 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED:-----------

DESCRIPTION or PREDEVELOPMENT WATER:-------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

.. 

1 .. ..1 

. .... CONCRET& PAD 
MIN. 4.1 THICKNESS 

scREEN INFORMATION 

SCREEN DIA.:_..2 ....... in........_ _______ _ 
SLOT WIDTH: 0.010 in. 

SCHEDULE: __ 4~0=-----------
MA TERIAL: !XI PVC 0 STAINLESS 

STEEL 

1.5 ft. bgl 0 OTHER (DESCRIBE) 

__ 3_.o __ ,t. bgl 

4.0 ft. bgl 

rJLTERPACK MATERIAL 

TYPE: 1 6-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

14.0 ft. bgl 

15.0 It. bgl 

7.5 in. 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 09 OCT 91 /1110/9.72 ft bmp 
04 NOV 91 /1457 /9.95 ft bmp 

DEPTH FROM TOP CASING 

AETER DEVELOPMENT: 



ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI FS 
DATE INSTALLED STARTED COMPl.£T£D LOCATION (CoordinotH or Station) 

23 AUG 91 1600 1730 21 
ELEVATION TOP OF CASING 

4041.77 
SIGNATURE Of INSPECTOR/INSTAU.£R 

LEM 
DRIWNG METHOD 

HOLLOW STEM AUGER 
WELL NO. (as shown on drawing: title ond file number) 

MW-21-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURrACE) 

PROTECTIVE CASING -----~ 

TYPE or 
PROTECTIVE CASING: Steel Lockbox 

TOP OF" WELL --------4-.f--...-=:;a.1 
PROTECTIVE POSTS ------- ~ft. 

GROUND SURFACE 

6.5 ft. 

... ... 
iL 
0 
:; 
0 
~ ... 
0 
:c ... 
0 z ... .... 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF' BLANK CASING:__._P_v __ c ___ _ 
BACKnLL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SE:AL 

TYP£ o; SEAL: 1 / 4'" Bentonite Pellets 

TOP or nLTERPACK 

TOP OF' SCREEN 

~~ 
~~ FILTER PACK 

9.5 ft. ~~ --- r 
80TTOM or wtLL 
BOTTOM Of BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME OF' WATER REMOVED: __________ _ 

VOLUME Of WATER ADDED:-----------

DESCRIPTION OI" PREDEVELOPMENT WATER:------

DESCRIPTION· Of POST DEVELOPMENT WATER: _____ _ 

CONCRETE.. PAO 
MIN~ THICXN[SS 

SCREEN INf()RMAT!ON 

SCREEN DIA.: ~2--=-'in7''=---:---------
SLOT WIDTH: 0.010 in. 
SCHEDUlE: __ 4...,;.0""----------
MATERIAL: IJI PVC 0 STAINLESS 

STEEL 

1.5 ft. bgl 0 OTHER (DESCRIBE) 

__ 3""'.""o __ n. 1>g1 

__ 4_._o __ , •. bgl 

FILTERPACK MAJtRIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOO: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 09 OCT 91/1130/9.01 ft bmp 
04 NOV 91/1457/9.95 ft bmp 

DEPTH rROM TOP CASING 

AFTCR DEVELOPMENT: 
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or StoHon) 

24 AUG 91 0800 1015 21 
ELEVATION TOP OF' CASING 

4039.99 
SIGNATURE OF' INSPECTOR/INSTALLER 

LEM 
DRIWNG METHOD WELL HO. (os shown on drowlng: tllle ond file number) 

HOLLOW STEM AUGER MW-21-04 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F'ROM GROUND SURF'ACE) 

PROTECTIVE CASING -------.. 

TYPE OF 
PROTECTIVE CASING:~~~~~~ 

-.---TOP or WELL ---------1--1---1.tr=-=a1 

PROTECTIVE POSTS --------t- _bLft. 

GROUND SURFACE 

6.5 ft. 

... ... 
ii: 
0 
:J 
0 
en ... 
0 

:c .... 
Cl 
:z ... 
...J 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF' BLANK CASING: PVC ------
BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF SEAL: 1 I 4" Bentonite Pellets 

TOP or F'ILTERPACK 

TOP or SCREEN 

~~ 
~ ~ FILTER PACK 

9.5 ft. :::~ 
--- w 3: 

80TIOM or WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of WATER ADDED: __________ _ 

DESCRIPTION or PREOEVELOPMENT WATl:R: ------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

COHCRETq, PAD 
MIN. 4.~ THICKNESS 

SCREEN INF'ORMATION 

SCREEN DIA.: _,,,2.._..in,_,,.,.. --------
SLOT WIDTH: 0.010 in. 
SCHEDULE: __ 4~0~---------
MATERIAL: IXI PVC 0STAINLESS 

STEEL 

1.0 fl. bgl 0 OTHER (DESCRIBE) 

3.0 ft. bgl 

~; 

-- 4.0 ft. bgl .. 

-: 
[ILIEBU.CK MA!tRl!L, 

TYPE: 16-40 Colorado Silica Sand 

BACKF'ILl METHOD: Tremie through 
auger 

.• 
·' 14.0 fl. bgl 

t5,Q ft. bgl 

1. ·I 
75 in. 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 24 AUG 91 /1015/5.25 ft bgl 
09 OCT 91 /1130/7.58 ft bmp 
04 NOV 91 /1502/7 .64 ft bmp 

DEPTH FROM TOP CASING 

AnER DEVELOPMENT: 
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LF-22 

DRILLING LOGS 
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DRILLING LOG HOil llO. 
t.tW-22-01 

1• CllllPANY 11A11E RADIAN CORPORATION 1z.111W1Gu:o1111AC~ SOUTHWEST ENG INC :r'd SlntS 

1 PllO.ICTHOLLOMAN AFB Rl/FS FOR 29 SITES ... UICAllOll 22 
5• 11A11E or llRlllfl ART VALTIERRA '- IWllf"ACl1.IER'S DESllMllOll or Olll.L H 0 LL 0 W - STE M AUGER 
1. SIZfS AND 1YP£S II' lllWIG RnREHCl• r nlA : 75 •• llOlf UlCATIOll 666347 .26(Y), 540855.91 (X) AND SAMPlllG EGlftCNJ 

1--------------t 9. SUlflCC nIYAllOll 403 7 • 70 

------------t 1
o.DllEstAnD 23 AUG 91 l11·DA1ECOlft£1EOz3 AUG 91 

l5. DEPlll GllOUllOWA'l[R DICOUN10ED 3. 6 ft bg I 

11 IVlll lllllID llTO ROCIC 16. IVlll JO WATEI AND DJP5EI Tiiie WR DlllLlllG C()UPt£JEJ) 
04 NOV 91 12.08 ft bmp 

l.C. lOlAL lmH II' HCJl[ 17 .0 ff• 17. OHR WAlER l1VEI. llWUll£llDITS (Sl'£CIFY) 

22. DD'OSlllOll ar llllC 

• 
DO'lll 

b 

I 111., JOTAL llllllEI or COllf BOXES 

llJAl.S ono (SPEc:n) 011D (Sl'Ec:n) ODD (Sl'Ecn) 21. TOTAL Clll[ 
-~~~~-+-~~~~+-~~~~--t----~-...... -------t llCCIM:RY 

__ llAQ(flU.[D _____ llONITOAING ___ ._LL __ onu __ (,_SP£Clf'Y __ )--t 2J. SIGIUllllE Of lllSl'EClOlt 

x 
MSCR1PJ11111 or llATERIAl.5 

c 

GCOltat SAll'lE 
01 COIC IOX No. 

• 
II.OW 

aJUllTS 

• 

TAC 

- SILT mlnDr clay and sand: greyish-
- orange (10YR 7/4), soft, moist, non-

. : plostlc. (ML) 

?,?,?,? 1.5/2.0 fi -
hamm•r broke; not ,.._ 
fl><ed unltl ofter 

·.~-~~·\:·~.·. ... 

:~:~:::~~\:~ 
·-:-.·.··:-· ... · .. 

·.· ... 
~:{::::::::_· ... 

1--
: SILT: very pale orange {10YR 8/2), 
- sharp contrast with above, non-plastic, 

2- hard, crumbly, gypsum. (ML) --
- SILT. os above: but soft. -

3-
--..~~~-=~~-:-...,.-~~--:-:-==---t 
- grading to SAND: greyish-orang• {10YR 
- 7 /4), soft, poorly graded, fine to very 

4 _: fine, grading to (1QYR 8/2), pole orange, 
- wet. {SP) 

--5-: SAND, os above: moderate yellowish-
- brawn (10YR 5/4). then at 5.6 ft sharp 
- color change to {10YR 8/2), wet. (SP) 
-6-----

7---
- SAND. as abov•: wet. -a-----

9-----
I PRO.lcr HOLLOMAN AFB Rl/FS FOR 29 SITES 

first sample 

--7,7,13,42 2.0/2.0 ft -

4,t0,21,18 1.8/2.0 ft 

26,30,35, 1.2/2.0 fl 
35 

HOI! 1111. MW-22-01 

---..... -------------,...._ -----------------



DRILLING LOG 
HOLLOMAN Af"B Rl/FS 

o. 

!~\ :~ 
\:~:-::-~·-~ 13 

·:-.-.~·:·:-. 14 

15 

16 

D, os above: wet. 

SAND. os. abaft: dusky peUow (5YR 6/4). 
inm staining in disc:,..to bonds. 

GDJl[(H SAll'l£ JllALYllCAI. 
OR COIC IOI llO. SAll'l£ NO. 

• I 

llOl[ llO. ~ 
~W-22-01 

Sll[[l 2 
TAC or 2 Hm 

llOW 
COUlllS 

• 
19,.28,50.A I .8 2.0 ft 

11.8.17,43 2.0/2.0 ft 

17--+-------------+-----f------l~--+-----I TD= 17.0 ft 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

PIOm HOLLOMAN AfB Rl/FS FOR 29 SITES llOlf 1111. MW-22-01 
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I 
I 
I 
I 
I 
I 
~ 
I 
I 
I 
I 
I 
I 

~ 
I 
• 

DRILLING LOG 
1
• cowm ._ RADIAN CORPORATION I 2· IRllNG S1J1C011JRACT01 SOUTHWEST ENG INC SllE£T I 

or 2 :stmS 

3. PROJCcrHOLLOMAN AFB Rl/FS FOR 29 SITES " LOCAmt 22 
s. tWE or DRWR ART VALTIERRA &. IWIJFACNIER'S DESIGNATION OF IJllll HOLLOW-STEM AUGER 
7. SIZlS MID nm ar DRILUNG BOREHnl I=' DIA.: 7 5 

Alll SMIPlllG ECM'llOO LIQ.[ 1.DCATIOll 665986.20(Y), 540801.52(X) 

------------'· SURFMI EDATIOll 4037 .20 
1--------------1•0.DATCSTMIDI 23 AUG 91 l11·DAJCC0111UTE123 AUG 91 

15• 111'111 GllOllNWAltl OICOUlllERfl) 9. 5 ft bg I 
13. DEl"l1I llllllD lllfO ROCIC I&. DEl"l1I TO WAlO MD WPSO 1llE AflO DRIU.llG COlll'lCIED 

04 NOV 91 12.58 ft bmp 

14. TOTAL DEP1H Of HOI[ 1 7 • 5 ft. 17. OllD WAlD l1VD. IDSUIOIDllS (SPECIY) 

I I "· JGTAL .._. ar CORE BOXES 

._ __ voc ___ +-__ iv_MS __ ..... _ono_...;(;..SPEClfl)_..._ ...... _ono __ <;,..SPE_Clf' __ .,_._0_11D_ ... <SPE_ClrY) ....... _.21. TOTAL COi[ 
ICCCMllY 

22. IE'05ITIOll OF llOl£ __ llACXFWl> _____ llOl'fr_OAING __ wcu. ___ ono __ (._SPEClfl) __ -t 23. SIGllAl\llC OF INSl'ECTOI 

a 

- - - -
. .. · .·. 

· .. · .. ·. 
.·. ... ·. .. 
· ... "'.· . 

.. .. · ·. . . . .. . . 
. 

" . . . . . . . . . . . . 
I I I 
I I I 
I I I 
I I I 
I I I 

&1.: ... 

x 

b 

- SAND: moderate ~ro~,n (5YR 4/4), gravelly 
- fill. well aroded. 1SW1 

- SILTY SAND: moderate brown (SYR 4/4), 1-= hard, dry to moist, very fine, gypsum · 
_ mottling. grading at 1.2 ft to nry pale 
- orange (I OYR 8/2). (SM) 
--2---
- SILTY SAND. as above: becoming less silty. 3-= -
- grading ta SAND: very pal• orange (10YR 
- 8/2), clean, soft, moist, very fine, very 

4 -= poorly sorted. (SM) 

---s-= _ SANO. as above • 

--6-= 
_r.C::-LA7.n;=y-:S;:;IL;-::T;--: -9-nt-yi;--sh:--a-ro_n_g_e '("'"'I O""Y::R-:7::-/;-:4').--i 
- moist. mod•rate hord, abundant gypsum 

7 --= crystals, moderate plasticity. (Ml) 

-
- SANO: pole orange (I OYR 8/2), wet, 

8 
- ivery clean, very fine to fine grained. very 

·--:: poorly graded. (SP) 

---
9-----

Fnll SCllCEllllG 
RESULTS 

d 

GEOTECH SAllU AllAl.YllCAI. 
DR COIC BOX NO. SAll'lE NO. 

• f 

I PROJECT HOLLOMAN AFB Rl/FS FOR 29 SITES 

5.8.17.19 1.8/2.0 ft 

11,17.18, 2.0/2.0 ff 
13 

8,14,10,10 2.0/2.0 ft 

43,50 1.0/2.0 ft 

ltOl.C 
111

• MW-22-02 

x 

TAC 

--------------------
' ---

,.... ,.... ,.... 
,.... -,.... ,.... 
,.... ,.... 



I 

DRILLING LOG 
HOLLOMAN AFB Rl/FS 

11 

12 

13 

14 

15 

IOYR 

SAND, as above: pale yellowlsh-brown 
(IOYR 6/20 lo. 16 ff lhen sharp contact 
wllh 

Fm SCllC[lllll; GIOICCll SAll'LE lllAl.YTICM. 
11£511.15 OR CDC IOI NII. SAMPl£ llO. 

41 • 

'-,.;_:.........i16~-4--------------------=_,,......,,..._~,--a 
SILTY CLAY: dusty yellow (SY 6/4), LOTS 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

af gppsum c:rysta~ some t" long, hlghly 
plostlc, Iron staining at contact. (CH) 

fillOJ[Cf HOLLOMAN AFB Rl/FS FOR 29 SITES 

*ll• ~~ 
~W-22-02 

SllECT 2 
TAC or 2 Slll1S 

llOW 
cmns 

' 8,24,37,SO 1.8 2.0 

19,10,12, 2.0/2.0 ft 
16 

1111.C 111. MW-22-02 
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... 
DRILLING LOG HOU Ill. ... ... 

hAW-22-03 ~ 

I. COllPAllY NAii( RADIAN CORPORATION I z. DRIUJMG SU8CONTRACTOR so UT HW EST ENG INC SllUT I 
or 2 5H[[IS 

1 PROJEcrHOLLOMAN AFB Rl/FS FOR 29 SITES L LOCATION ··22 
s. NAME or DRlllfR A RT VALTIERRA &. IWIUFACTIJ9'S DESIGllAllOll or Dill HOLLOW-STEM AUGER 
7. SIZlS AND lYPCS Of lllllUlllG BOREHOLE DIA.: 7S I. HOl.E l.DCATIOll 665887. SO(Y), 540712.36(X) ANO SAllPUllG EOUPllCllT 

9. SURrACC WVATION 4037.18 
10. DATE STARTCD 2 4 AUG 91 111. DATC C!)Ml'l£TCD24 AUG 91 

I Z. OV£RIURD[ll THICKNESS 15. DEPlll CROUNl>WATER ENCOUNTERED 10.69 ft bgl 
11 llO'Tlt DlllJ.(D INTO ROCK I&. DEPlll TO WATER AND CIAl'S£D TillC MTCR DRlllJllG COllPl.£1[1) 

IL TOTAL DCrtll or HOil 18.0 ft. 17. Ollt[R WATCR I.Ml llEASURCllEll?S (SPECfY) 04 NOV 91 
18. GEOTCclttCAL s.wPUS DISTllfl8£0 I UND!STIJllBED I "· TOTAL NUWBCR or CORE BOXES x 
20. SAllPl£S FCll CllElllCAL NW.YSIS voe ICUlS DTIO (S1'£ITT) OTltCI (Sf'£CJfY) ono (5PCClfY) ZI. TOTAL,COIC 

RCCO'ttR'f 
:I 

zz. DCPOSITIOll or HOU llACl<fll.L[I) llONITOAINC WCLL OTHER (SPECJrf) Z3. SICN4TURC or llSPECTOR 

x ATC 
nnD SCRt(NlNG GCOTCCH 5"11'1.1: AIW.YllCAl Ill.OW 

PEl'TH DESCRll'llOll Of WATERW.S RESUl.TS OR CORl BOX NO. SAllPll NO. COUNTS ADWIKS/REcovtRY 

• b c d • I 9 h 

·/.·/ - -/."·/·.··· - -.... /. - -"· "/·· .. - ,._ 
1- -;_·.;-.; - -- I-

/. ;·:-; - -- -
~·):;: 2- -- -
/. ;:; - -- ,_ 

X·;.·.;; - -3- -
/."·/:·> 

- -- -
~:-x.··. 

- -- -... /. 4- -".·/."/ - -- -,,_·.;·:;. - -- -~·._;:;. 5- CLAYEY SAND: pol• red (SR 6/2), with HS:O.Oppm 7,10,31,15 2.0/2.0 fl -- -~ .. -/:·/. - whit• gypsum nodules. (SC) -- -
/·~·.· - -. 6 

SILTY SAND: whil• (N9) lo pinkish-grey -- -.. . . - ~SYR 8/1 ). gypsum, v•ry dry. powdery . -. - SM} ..._ .. .. . . - -- .. 7- -.. . . - -- -. - SILTY SAND: whit• (N9), gypsum, very dry, HS;;.0.0ppm 37.50 -no r•c:overy -. - powd•ry. hord. moist ol 8 fl. voids -8- pr.sent. (St.I) -.. .. - -. . - -.. .. - -.. - ,_ 
.. 9- -. . - -. . - -. . . - ..._ 

. . . . - -I PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES llOl£ NO. MW-22-03 



DRILLtNG LOG 
PIOJCCT HOLLOMAN Af B Rl/FS lllSPCCTOR 

F'IClD SCRCClllllG GCOJCCH $IMPl£ AllALYllCAL II.OW 
llEPTll ll:SClllPTIOll Qf U.T£RIAlS IESUl.TS 01 C0I£ BOX NO. SAUPU: llO. COOllTS llOlllllCS/RECOVDIT 

b d • 9 " 
SILTY SANO: li9hl brown (5YR '6'), 
gypsum. very fine. clean. wet. SM) 

HS:O.Oppm 25,42,50+ 1.5/2.0 t 

11 . . . . . 
12 

. . .. 
13 

14 

. . .. 
15 

9.49.49. 1.75/2.0 ft 
50+ geolechnlcol somple 

15-17" 
. . . 16 . . . 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

P10J£cr HOLLOMAN AfB Rl/FS FOR 29 SITES HOU llO. MW-22-03 
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DRILLING LOG HOl£ NO. ~ 
MW-22-04 ... 

1• COlll'ANY NAii£ RADIAN CORPORATION I z. DlllUING SU8COllTRACTOR SOUTHWEST ENG INC SH£ET I 
OF 2 SllDS 

J. PROJEttHOLLOMAN Af B Rljrs roR 29 SITES 4. l.OCATIOM 22 
5. NAME or DRWR ART VALTIERRA '"IWlll'ACIURER"S DESWTION or DRU HOLLOW-STEM AUGER 
7. SIZES All> lYPES or .UNG BOREHOLF DIA.: 7.5 8. HOl£ LOCATION 665863.0G(Y), 540592.81 {X) AND SAUPUIC £QIJPUCNl 

9. SIJRl'ACE ElIYAllON 4038.25 
JO. DAYE STARUD 2 4 AUG 9 1 I ''.. DATt COll'l.ETtD 2 4 AUG 91 

12. O'/P181111DCN THICKN£SS 15. DEPTH GROUNDWATER £HCOUlff[R[D 12.22 ft bgl 
13. IVTH DlllUID INTO flOCl 16. D[PJH 10 WAT£1 ANO IUPSED 1111£ AfTCR DRIUJllG COllPJ..[1[0 

14. TOTAL l>EP1ll Of' HOlE 2 Q • Q ft. 17. DllO WAUR l£YEL llEASUR£11E.NTS (SPECIY) 

18. GEOlECtlllCAI. SAllPUS OtS1Ull!ED I UNDISTIJl!lCO 119. IOTA!. 11Ul18CR or CORE BOlES 
x 

ZO. SAllPl.ES FOR CHEll:CAL AllALYSIS voe llCIAIS OllO (SPECIN) 01HER (SPEClfY) ono (SPEcn) ZI. TOTAL C01C 
J[CIMJl'f 

" 22. DEl'OSITIOH or llOl£ llACKnurD llOHITORlllG WCLL OJHER (SPEClrY) Zl. SIGNATURC or INSPECTOR 

x ATC 
nno scacCNING G£0TCCH SAllPl£ AHALYllCAL a.ow 

D£PlH DCSClllPllON Of llATERIAlS ~LTS OR CORE BOl NO. SAlll'l£ llO. COUNlS RDWllCS/RECOVDlr 
0 b • 4 • I 9 II 

- SILTY SANO: lighl brown (5YR 6/2}. v•ry -.. - fin•, dry to moist. (Sliil) -. . .. - -. . - -. . .. .. 1- -- -.. .. - I-- -- -.. 2- -- -. . .. - -. - I-.. . . - -. 3- -- -- -- -.. .. - -.. 4- -. .. - -.. . . - -. - -. .. - -. 5- 2,7,4.l 2.0/2.0 ft -.. - -. . .. - -.. - -. . - I-
6 -;,:.;:.;.;. - CLAYEY SANO: pole red {SYR 6/2}, with -- white gypsum nodules, moist. (SC) -;,:.;,·.;- - -- -... · . 7- -'./."/ - -~·.;·:-; - -- -,,..·.;.·.· - -a- -~-· .. ·X· - -. . - -.. .. - SILTY SANO: light brown (SYR S/6}, fine, -.. - 7,3,4,4 -. .. 9- molsl. (SM) -. . - -- I-.. - -. . . - -I PROJ[Cl HOLLOMAN Af B RI/rs FOR 29 SITES HOlC llD. MW-22-04 



PIOJt:CT 

I 

DRILLING LOG 
HOLLOMAN AFB Rl/FS 

21 

22 

24 

25 

26 

27 

SANDY CLAY: moderate brown (SYR 4/4). 
fine. very moist in sand layers. (Cl) 

vrodes lo 0 greyish-yellow green. medium 
to fine. saturated. 

mo SCJICDllJIG GCOrcCH SAllf'l[ #IAt.YllCM. 
11£SUUS OR COii( aox llO. SAMl'l£ NO. 

d • 

PROJt:tr HOLLOMAN AFB Rl/FS FOR 29 SITES 

~:--22-04 ~~ 
SHW 2 

ATC or 2 SHCElS 

a.ow 
COIJllTS 

9 

S.6.S,6 

17,16 GEOTECHNICAL 
SAMPL£: 15-17 ft in 
$" spoon with r 
bross liners 

HOU NO. MW-22-04 



LF-22 

WELL COMPLETION REPORTS 



~~~ ~ I 
HOLLOMAN AFB RI rs ..,___ ____ ..,___ ___ ----I 

DATE INSTALLCD START£D COMPLET£D . LOCATION {Coordinates or Station) 

23 AUG 91 0800 1530 22 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTAl..L£R 

4039.0 TAC 
DRIWHG METHOD 

HOLLOW STEM AUGER 
W£U NO. (a• shown on drawing: title and file number) 
MW-22-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS rROM GROUND SURrACE) 

PROT£CTIVE CASING -----~ 

TYPE or 
PROTECTIVE CASING:~=..:......,=-=:..= 

-.---roP or WELL ---------f---J.--1,F=~I 

PROTECTIVE POSTS -------+ 
GROUND SURFACE 

7.8 ft. 

... 
IL 
ii: 
0 
::; 
0 
VI ... 
0 

:::c ... 
0 z ... 
..J 

z· ... 

CASING 
OIAMET£R: 2 in . 

TYPE or BLANK CASING:_P--'V--'C'------

BACKnu./GROUT Type I Portland 
MIX ETC. Cement 

TOP OF SEAL 

TYPE OF SEAL: 1 / 4• Benlonile Pellets 

TOP or ntTERPACK 

TOP or SCREEN 

~~ 
~ ~ nLTER PACK 

9.5 ft. ::1:: --- ... 31: 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of WATER ADDED:-----------

DESCRIPTION or PRED[V[LOPMENT WATER:-------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

SCREEN INFORMATION 

SCREEN DIA.: ~2~in'7·:::-.,.--------
SLOT WIDTH: 0.010 In. 
SCHEDUL£: _ __..4""0 _________ _ 

MATERIAL: IXI PVC 0 STAINLESS 
STEEL 

1.5 ft. bgf Q OTHER (DESCRIBE) 

__ 4_.o ___ tt. 1>g1 

--"-5_.8.;._ __ fl. bgl 

FILJERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnu METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER l£VEL MCASUREMENTS 

DATE/TIME/LEVEL 27 SEP 91 /1500/11.9 ft bgl 
04 NOV 91/1441/12.08 ft bmp 

DEPTH FROM TOP CASING 

Af'TER OMLOPMENT: ... ... ... 
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ELEVATION GROUND WATER PROJECT 
4026.1 HOLLOMAN ArB RI rs 

DATE INSTALU:D STARTED COMPLETED LOCATION (Coordlnotes or Station) 

23 AUG 91 1530 1930 22 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTALLtR 

4038.7 TAC 
DRIWNG METHOD 
HOLLOW STEM AUGER 

WELL NO. {as shown on drawing: tltle and file number) 
MW-22-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING --------,. 

TYPE OF 
PROTECTIVE CASING: 

~~~~~~ 

TOP or WELL ---------+-+--1.rr=;;q1 
PROTECTIVE POSTS -------t- ~ft. 

GROUND SURFACE 

8.5 ft. 

"' IL 
ii: 
0 
::; 
0 .,, 
... 
0 

::c 
I; 
z 
w 
~ 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE Of' PIPE JOINTS: _,f..,!..,y""s...,h__,,......_,.,,......._,._ 

TYPE Of' BLANK CASING:__,_P....;.V..;::C'----

BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP Of' S£AL 

TYPE or SEAL: 1 I 4 Bentonite Pellets 

TOP or FILTERPACK 

TOP or SCREEN 

~= :;J ~ FILTER PACK ...... _9_._s_rt. i::l-' 
~ 

BOTTOM or WtLL 
EIOTIOM Of' BORING 
BORING DIAMtTER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME OF WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED: __________ _ 

DESCRIPTION Of' PREDEVELOPMENT WATER:-------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

1 .. 
_, 

CONCRETE.. PAD 
MIN~ THICKNESS 

SCREEN INFORMATION 

SCREEN DIA.: _..,.2'-:"jn..,. • .__,....-------
SLOT WIDTH: 0.010 in. 
SCHEDUU:: __ 4~0=-----------
MA TERIAL: IXI PVC 0STAINL£SS 

STEEL 

_1_._5 __ ft. bgl 0 OTHER (DESCRIBE) 

_4'"" • ..;;...5 __ n. 11g1 

6.5 ft. bgl 

EILTERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 25 SEP 91 /1400/13.05 ft bgl 
04 NOV 91/1444/12.58 ft bmp 

DEPTH FROM TOP CASING 

An'CR DEVELOPMENT: 
r 



ELEVATION GROUND WATER PROJECT I 
1--~--~~~~-.-~~----.~~~--+-H_O_LL_O_M_A_N __ A_r_B __ Rl~/_F_S __ ~~~~--~--i 

DATE INSTAUED STARTED COMPLETED LOCATION (Coordinates or Station) 

24 AUG 91 22. 
ELEVATION TOP or HOL£ SIGNATURE or INSPCCTOR/INSTAU.ER 

DRIWNG METHOD WELL NO. (as shown on drawing: title and file number) 

HOLLOW STEM AUGER MW-22-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS rROM GROUND SURrACE) 

PROTECTIV£ CASING -------.. 

TYPE or 
PROTECTIVE CASING:------

-..---ToP or WELL ---------+-t---f1r==11 

PROTCCllVE POSlS -------+-

... ... 
iL 

CASING 
DIAMETER: 2 in. 

___LLn. 

GROUND SURr ACE 

CONCRETE.. PAO 
MIN._4_ •• tO_THICKNESS 

SCREEN INrORMATION 

ATC 

11.3 ft. 

0 
::i 
0 
II) 

TYPE or BLANK CASING: ~P-'V-'C""----

BACKrtLL/GROUT Type I Portland 

SCREEN DIA.:__,,,2;-,,;i.;.;n'"'.--------
SLOT WIDTH: 0.010 in. 

10.2 ft. 

.... 
0 

~ z 
w _. 

MIX ETC. Cement 

TOP or SEAL 

TYPE or SEAL: 1 / 4• Bentonite Pellets 

TOP or nLTERPACK 

TOP or SCREEN 

FILTER PACK 

BOTIOM or WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

MrTHOD: ___________ ~-----~ 

TIM[ SPENT DEVELOPING: ____________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of WATER ADDED:-----------

DESCRIPTION or PREDEVCLOPMENT WATER:-------

DESCAll'TION Of POST DEVELOPMENT wAlER: _____ _ 

SCHCDULE: _ __,_4.:0 _________ _ 
MATERIAL: fXl PVC 0 STAINLESS 

STEEL 

3.8 It. 0 OTHER (DESCRIBE) 

6.8 ft. 

8.8 ft. 

flLTERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKJ"IU METHOD:_N_/.__A ____ _ 

19.0 fl. 

20.Q ft. 

1- .. 1 7.5 in. 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

OA.TE/ltME/LEVEL 24 Aug 91/1100/11.5' bgl 

DEPTH rROM JOP CASING 

AFTER DEVELOPMENT: 

I 
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ELEVATION GROUND WATER PROJECT 
HOLLOMAN AFB RI rs 

DATE INSTALL[O STARTED COMPLETED LOCATION (Coordinates or Station) 

24 AUG 91 22 
ELEVATION TOP OF HOLE SIGNATURE or INSPECTOR/INSTALLER 

DRIWNG METHOD WELL NO. (01 shown on drawing: title and file number) 

HOLLOW STEM AUGER MW-22-04 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS FROM GROUND SURrACE) 

PROTECTM CASING-----~ 

TYPE OF 
PROTECTIVE CASING:------

-.---ToP or WELL ---------+-t--tir-~1 

PROTECTIVE POSTS -------+-

... a. 
ii: 

CASING 
DIAMETER: 2 in. 

_1.,.L ft. 

GROUND SURFACE 

CONCRETE.. PAD 
MIN.~ THICKNESS 

SCREE!! IHF'DRMATIOH 

ATC 

0 
::; 
0 
111 

TYPE OF BLANK CASING: _P_V~C ___ _ SCREEN OIA.:_,,,2~in""-....,..-------
SLOT WIDTH: 0.010 In. 

10.8 rt. 

10.2 ft • 

... 
0 

% ... 
Cl z 
~ 

z .... 
"":r:: 
~o 
"'z ........ .......... 
~ 

BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF SEAL 

TYPE OF SEAL: 1 / 4" Bentonite Pellets 

TOP or FILTERPACK 

TOP or SCREEN 

FILTER PACK 

BOTTOM or WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: _________________ _ 

TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME or WATER ADDED: __________ _ 

DESCRIPTION or PREDEVELOPMENT WA TtR: ------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

SCHEOULE:_--"4=0 _________ _ 

MATERIAL: IXJ PVC 0 STAINLESS 
STEEL 

3.3 fl. D OTHER (DESCRIBE) 

6.3 fl. -----
·. 8.3 ft. 

E!LTERPACK · MATtR!Al 

TYPE: 1 6-40 Colorado Silica Sand 

BACKFILL METHOD:_N'-'L-/"'-A'-------

:.. 

18.5 fl. 

12.5 ft. 

1- .. 1 7.5 in. 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 24 Aug 91/1500/12.5' bgl 

DEPTH rROM TOP CASING 

AFTER DEVELOPMENT: 
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LF-23 

DRILLING LOGS 
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DRILLING LOG HOl.E NO. e MW-23-01 
1• cow., 11A11E RADIAN CORPORATION f i. DllllJN; ~ SOUTHWEST ENG INC Slfm I 

or 2 Sl«El$ 

l l'RO.'[CTHOLLOMAN Af B RI/rs roR 29 SITES ... l.OCATIOll 23 

s. NK or DRl1EI ALEX SANCHEZ I. llAllJFACNO'S DESIGllA'llOll OF ml.I. HOLLOW-STEM AUGER 
7. SIZ[S AND 1Yl'£S OF IRIJll; ROREHOI f: ntA • 7S I. HOI[ LOCATIOll 

AND SAllPUNG [CM'IOI' 

t. SUIFACC WVATIOlt 

10. DATE STARJED g SEP 91 111. DAI[ COll'lmDg SEP 91 
11. CMll8URDCll 1lllCICllDS 15. IVlll GllOUllDWATD EllCOUNlDO 6.0 ft bgl 
13. IE'lll mlWD llTD llOCX IL IVlll to WAlD MD WPSEll 11«: Ami IMl.llG CClll'l£1ll) 

O' NOV 91 11.74 ft bmp 

I(. JOTM. IJO'IM OF llOl£ 15.0 ft. 17. OHR WAJO IMI. IOSUllDOrS (Sl'ECll'Y) 

II. GCOl[CllllCAL SMIPUS DIS1llllllOI I UIUSl\IRBD) , 19. TOTAL llUlllD OF COii( BOX£$ 

20. SAll'lfS fllR CllDllCAL AllAl.'1515 voe METALS ono (Sl'CQFY) ono (SP£QFY) ono (SPtCIY) 21. TOTAL COii( 
ICC0¥0r 

' % 

U. DEl'OSlflCll OF llDU llAOOWD llONITORlllG WELL OJID (Sl'ECIFY) 23. SIGNA'llli£ Of llSP£CJOI 

x TAC 
FIUI SCl£[1111(; a:OlEOI SAllU AllAl.YllCM. II.OW 

[L[Y. IJO'IM IEitllll'llON Of IMlBMlS ll£Sll.TS OI C0I£ IOX NO. SAllPl£ 1111. COUlllS RDIAlllS/ICCOYD!Y 
I b c d • I • h 

. . . - -. . .. - -. . - -. . - -. . . .. .. 1- -. - -. .. .. - -. - -. . - -.. . 2- -- -. .. .. - -. . . . - SAND: li9ht brown (5YR 6/4), soft, slightly 25,26,36, 2.0/2.0 ft -. . .. . - moist, gypsum mottlin9, fin• 9rain1d, 91JULH023 46 collected bock- -. . 3- minor silt. (SM) -001 ground sompl• -. . - -- SILTY SAND: y1llowlsh-grey (5Y 7 /2), -. . . - slightly moist, vary poorly gradld0 fin• -.. .. - grained, abundant gypsum motHlng. (SM) -.. . 4- -. . ... - -. . - -. . - -. 
•I• - -. . . 5- SAND, OS abov• • 18,44,50, 1.9/2.0 ft -. . .. .. - 45 -

I I I _ .. _ SILT: very pol• orang• -~ 1 UTK 8/z" -- -I I I - non-plasflc, slightly moist, soft. crumbly. -I I I 6 Ml) -
:::~~::\::::. - :>Anu: 9r1y1sn orange l 1 uYR I/ 4J, wet -- ~o moist, fine groined, clean, Yery poorly -- graded. (SP) -- -
·~·\:·:·:~.:· 

7- -- -- -- SAND, as above. 17.18,23, 2.0/2.0 ft -·. ·. ·.·. ·. - 32 -. . . . .. 8- grading to SAND: Nght brown (SYR 6/5), -
. ~·->:·:-:·.: - -- wet to saturated, vary poorly grodld, clean -- -

}}:}: 
- -9- -- -- -water -- at 9.74\J -- ft -

I PAOJCCT HOLLOMAN AFB Rl/FS roR 29 SITES 1D£ 111. MW-23-01 



ruv. 
• 

DRILLING LOG 
HOLLOMAN AfB Rl/fS 

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1EC111P11111 or lllTnlllS 
c 

SILTY, CLAYEY SAND: yellow 9"8Y (SY 7/2), 
o 13 fl, becoming more •IHy and (5YR 
6/4). (SM) 

CLAY: moderate bro- (5YR 4/4), very 
abundant gypsum crystals, tome clust•B 
1· across, soft, highly plosHc, wot. (CH) 

PllUCJ HOLLOMAN AfB Rl/fS roR 29 SITES 

HOl[ ..,_ 

MW-23-01 
SllCET 2 

TAC or 2 SHWS 

llDlf 
COUlllS 

' 

6.8,9,30 1.7 /2.0 ft 

llDl£ ..,_ MW-23-01 
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... 
HOl[ llO. DRILLING LOG ~ 

MW-23-02 ~ 

1• COllPANT NM( RADIAN CORPORATION 12. DlllJllG SUllCOll1RM:TDR s 0 UT H w Es T ENG INC 
Sll[[J 1 
Of 2 Sll[[IS 

3. PllO.lCTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. l.OtAllON 23 

5. IWI[ or IHll1£ll A LEX SANCHEZ '- iw.ACl\IO'S IJESIGNAlDI or lllllL HOLLOW-STEM Al)GER 
1. SIZ[S All> l'lftS or D111UJ11G HUI(~ Hiii I=" DIA •• 7S .. llOl[ 1..0CATIOll 

665645.3 (Y).540061.0 (X) AllO SAllPUllG EOIR[IJ 

9. SUllFACC D..EYATION 4028.87 
10. DAlE STMIDI 9 SEP 91 111. Dll[ COll'l.£l[D 9 SEP 91 

12. OVOlllllllODI 1llCKllESS 15. IE'Jll GllOUNOWAlD DICOUll1Dl£D 4.1 ft bgl 
13. IE'Jll OlillID INIO IOCIC I&. IE'lll JO WATtl OD Wl'SED 111£ Arl[I DlllWIG ClllPLElED 

04 NOV 91 6.65 ft bmp 
14. TOTAL DEPnl rE HOl[ 1 5 • 0 ft. 17. OllD WAlO IM1. IDSUIDl£lllS (SPECIY) 

II. CEOl[CllllCAI. SAlll'\.£S DIS1l.llllD I IJllDISllJRllO) I "· TOTAL llJlllC• C'I COii[ BOXES .f 
'i 

20. SAll'US Fo. CllOllCAI. ANALYSIS voe IDAl.S OllD (Sl'£QfY) ono (SPEaFY) OllD (SPECll'Y) 21. TOTAL C01C 
llCCIMl!r 

% 

ZZ. DEl'OSlllCll or HOU IACICFlilD lllNTOllllC WCll OllD (SPECl'I) 23. SIGllA11Jll[ f1F lllSl'CCT~ 

x LEM 
F1llD SCRCDM Ci[OJ[Cll SAlftI AHAl.YllCAI. lllOW 

[l[Y. DCPDI llESCll'lDI or i.TEIMIS 11£511.TS ~ Cllll£ IOI llO. SAlll'l[ llO. COUNIS RDMlllCS/llECOVD!r 
a b c d • I • II 

- SANDY CLAY: moderate brown (5YR 4/4), 5~0/5.0 ft -- sand very line lo fine grained, poorly -- graded, high plasticity, moist. (CH) -- -1- -- ..... - .... - ..... - -2- -- ..... - .... - -- -3- -- -- -- -- \1 -

~ 
4- -- waler level at 4.15 -- -- fl bgl -- -

I ' ' 
5 CLAYEY SILT. same sand: very pale orange 3.5/5.0 ft -- .... I I I - (1 OYR 8/2), sand very fine to fine grained -I I - poorty graded, low plasticity, saturated. .... 

I I - (ML) ..... 
I I 6- -I - .... 

I - ..... 
I - .... 
I - ..... 

7- -- .... - .... - .... - -8- -- -- ..... - -I - -9 ..,.,.v, ~ILi, some clay: moderate brown -I - (SYR 4/ 4), sand very fine to fine groined, 
..... 

I - -I - poorty graded, low plostlclly. (ML) -
l I I - ..... 

I l'ROJCcr HOLLOMAN AFB Rl/FS FOR 29 SITES HOl[ NO. MW-23-02 



g:4 DRILLING LOG HOU: Ill. 

MW-23-02 
PIOJCCJ HOLLOMAN Af B Rl/FS JllSP(ctol Sll[l 2 

LE M 111 2 HEIS 

rm saimmc CCOICOI SMIPl[ AllAl.Yb. llOW 
ruv. ll£Plll llD'rDI rs llATEllMS DI.TS GI CC. IOI 1111. SMIPl[ llO.. cmns IOllKS/ll£CMl'I 

a II c d • I • II 

SILTY SAND, some clay: very pal• orar19e 
(10YR 8/2), sand very fine to fine 
gnilnecl, poorly graded, low plasHcHy. (SM) 

1 t 

12 
WW-023-002 e-technlcal sample 

12.5-t 5.0 ft 
13 

14 Sil.TY CLAY: moderate brown 5YR 4 4, 
um cmal•. low to moderate 

plaatlclty. Cl} 

15 TD= 15.0 ft 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

P110JECT HOLLOMAN AFB Rl/fS FOR 29 SITES llOt[ 111. MW-23-02 

'l 
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... 
IQ[ NO. DRILLING LOG '!J 

MW-23-03 ::! 

1
• COllPMIY IWIE RADIAN CORPORATION 1 z. DlllllllG SIJ8COllllACTmt SOUTHWEST ENG INC SHm I 

Of 2 Has 

1 PROmHOLLOMAN; AFB Rl/FS FOR 29 SITES ... lOCATIOll 23 

11. IWI: OF DRlllfll A LEX SANCHEZ L llANIWACllllER'S DESalllDI or DRU HOLLOW-STEM AUGER 

1. srzcs • rms Of D111111G Mr"l~S: Hnl i:- DIA • 75· L llCII UICATION 
665516.3 (Y),540082.9 (X) AND SAllPUllC EOUIPllOO 

9. SURrACC EUYATION 

10. °"TE SlMIDI g SEP 91 111. DAI[ COll'IMOg SEP 91 
12. OVOllURIJ(JI TlllCQIES'S 15. IVlll GllOUNDWA'IER DICOllllER£9 6.0 ft bgl 
13. IJ[l'JH Dllll1ED llJO llOCIC 16. IJ[PIH JO WATER AllD Wl'SED 1111( AmR DlllUllG CCJlill'l£lE) 

04 NOV 91 6.93 ft bmp 

I.&. TOTAL llO'lll Of HOil 1 5 • Q ft. 17. OllO WAJ[I l£Yll IOSIEllOOS (SPECf'f) 

IL C[OICClllCAL SAlll'l£S DIS1llllD I -ro I "· IOTA&. .... Of COii[ BOXES 

20. SA11PUS fOll CHDllCAl AllAl.YSIS voe llDALS OllD (SPECll) OllO (SPECIY) OllO (SPEClfl) 21. lOTM. C0I£ 
ICCOVEll' 

l 

22. lll'OSll10ll Of HOU: llACKfl.LED MOlll10lllllG wcu ono (SPECl'Y) 21 SIGllANIE Of llSPECTOI 

x LEM 
fl£U) SCllCDlllC GCOl[Clf SAMPLE MIAl.Y11CAl II.OW 

[l[V. D£l'1H IBCRl'llOll OF IMTEIW.S llESUl.lS OR COi[ BOX llO. SAlll'l£ llO. COUlllS llOIAlllCS/ll[CIMJIT 
a b c d • f • h 

- SANDY CLAY: moderate br'Own (SYR 4)/4), 2.S/5.0 ft -- sand very fine to fine gl"Clined, poorly -- graded, high plostlclly, saturated. (CH) -- -1- -- -- .... - -- -2- -- -- -- -- -3- -- -- -- -- -4-
\7 -- -- -- water level at 4.43 -- -

~ 
5 SILTY CLAY: very pole orange (10YR 8/2), 

ft 1>91 -- -- moderate plosticlty, saturated, grading Into. -- (CH) -- -6- -- --.. - SILTY SAND: very pole orange (1DYR 8/2), -.. . . - moderate yeHow (SY 4/6) staining, -. 7- -.. .. - saturated. {SM) -·: · .. - ,..... 
. "._ . - ..... - -
I 

8 
SILTY CLAY: moderate brown (SYR 4/4), -- ..... - moderate plasticlly, full of gypsum crystals -- (CH) -- -9- --- ,_ 

- -- -- -I l'ROJ£cr HOLLOMAN AFB RI/F'S FOR 29 SITES llOl£ 
111

• MW-23-03 



ruv. 
• 

.... 

DRILLING LOG 
HOLLOMAN AFB Rl/FS 

11 

12 

13 

14 

SILTY SAND: yellowl9h-grey {5Y 7 /2), with 
moderate yelow (5Y 7 /6) 9folnlng. so
gravel. (SM) 

FUD SCllD9C 
Ell.TS 

• 
fitOllCll SllllU AllALYllCM. 
OI cm IOX llG.. SAllPl£ ID. 

• I 
MW-023-003 

ia:.:--23-03 ~ ~ 
HIT 2 

LEM or 2 Slll1S 

geotechnlcol •ompl• 
10.0-12.5 ft 

i-;..a....._~ 15-----------------------if-----+----t TD= 15.0 ft 

16 

17 

18 

19 

22 

23 

24 

25 

26 

l'llOJ[Cf HOLLOMAN AFB Rl/FS FOR 29 SITES m llO. MW-23-03 



I 
... 

llOl£ NO. DRILLING LOG ;-;; ... 
~W-23-04 ... 

I. COMl'AllY llAll[ RADIAN CORPORATION f 2· R1lllG S1J1C0111RACTOR SOUTHWEST ENG INC SIEJ I 
or 2 Sll£IIS 

l. PIOJCcrHOLLOMAN AFB Rl/FS FOR 29 SITES "' l.OCAOOll 23 
5. llAll[ or Dlll1ll A RT VALTIERRA s. llAllUFACllJID'S DESIGllAlDI or Dll.L HOLLOW-STEM AUGER 
1. sms • 1YPCS or llRIUllli Hllh'~ Hlll F DIA •• 7.s· I. HOl£ 1.0CATOI 665395. 76{Y), 540147.39(X) Alll SMl'lllG EQm'llDll 

I 
t. SUll'Aa: RlVATKJll 4028. 78 

10. DATE STARIED 9 SEP 91 111. DAl[ COlftmD 9 SEP 91 

I 
12. CMJalllD[tl 1llCIOICSS 15. DCPJll GllOUNDWA'lll DICOUlllOED 2.0 ft bgl 
It 111'111 llll1£0 ll10 ROCIC II. DCPJll 10 WAT[I AllD Wl'S[I) 111[ oV10 DRllllC CCUPl[l[D 

04 NOV 91 7.50 ft bmp 

U. TOTM. DEPlll OF HOl£ 1 5 ft. 17. OllD WAlDI l£YEl IBSUllOIDllS (SPEClfl) 

I 11. mnICllllCAL SMl'l.ES DISTIJRllD I UllDISTURIO I '9., JOTM. llUl&R Clf' m1C BOXES 

20. 5"lll'lES Fat CHDICM. AllALYSIS voe lol[TAI.$ ono (SPECfY) ODD (SPECn) ODD (Sl'[cn) 21. TOTM. COIC 
llCCOV[R!' 

I 

I n. IVOSIOOll Clf' llOl[ UCICRllD llOllllORlllG wru ono (srccn) 2l. SIGNA1UllE OF llSPEClOll 

x TAC 

I 
rm SCICDING GCOTCCll $.llA.E AilALYllCAl llOW 

W1H IECll'Jl)lf Of llAltllAlS RESULTS Oii COii[ BOX llO. SAlll'l£ llO. COUlllS IDIAlkS/IECIMIY' 
0 II c 4 • f ' .. 

• 
- SILTY SAND: dork yeHowlsh-brown (10YR 2,2,2,2 1.7/2.0 ft -- 4/2), lh•n at 0.2 ft becoming SAN~ -- dark yellowish-orange (10YR 6/6), soft, -. - wet, nry poorly graded, clean, fine to -1- very fine. (SP) -- -. - -- ..._ - -

I 
2- -- -- -- -- ...... 
3- -- -

I 
I 

- -- -- -. 4 color change In -. . . .. - cuttlnp• to (5YR -. . - -. . - 5/6) \1 -. . - -. 5-. . . SAND: light brown (SYR 5/6), soft, minor 5,6,6,10 -water at 5.0 ft .. - -.. .. - sill. (SM) 1.7/2.0 ft -. . . . .. - -. . - -
I 6 CLAYEY SAND: moderate brown _(5YR 4/4). -I - -

I - wet. soft, moderately plaallc. abundant -
I - gypsum crystals, zone of crystals have -
I - only minor sltt. (ML) -
I 7- -

I 
I - -
I - -
I - -- -I 8- -I - -I - -

I 
I - -I - -
I 9- -
I - -
I - -

L~ 

•• 
I - -
I I I - -I PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOt£ 

111
• MW-23-04 

-



DRILLING LOG ~:-23-04 ~:,. 
~P11Utr _____ H_O_L_L_O_M_A_N __ A_f_B __ R_l_/_f_S ______ ~lllSf£CT---~----------------__,..------TA-C+=-m--2~2sims------1 

• 

.. 

.. 

llEPlll DE5ClllPllDll Of llAlOIMS 
• c 

Y: y.Howlsh-grwy (5Y 7 2 , hl9hly 
plastic, wet, aoH, 9JP9Um IOJ9r 0.2 ft . 
thielc al 10.15 ft, oni, minor clay-mostly 
9ypaum, some cryatala t9 ac:roaa. (CH) 

SAND: moct1rate yellowl•h-brown (10YR 
5/4), wet, soft, 1lty, gyp1um c!'yltol, 
poorly gracllcl. (SM) 

Fllll~ 
ll£Sll.1S 

• 
CC01Cat SMIU lllALYIJCAL llOW 

OI aJI£ IOI 110. SlllftI 1tO. aJUllS . ' 
t.5/2.0 ft 

l'llO.l[CJ HOLLOMAN AfB Rl/fS fOR 29 SITES m llO. MW-23-04 



LF-23 

WELL COMPLETION REPORTS 



ELEVATION CROUNO WATER PROJECT • 
4025.4 HOLLOMAN AFB RI FS ------------DATE INSTALLED STAltTEO COMPLCTEO LOCATION (Coordinates or Station} 

09 SEPT 91 0945 1100 23 
ELCVATION TOP or CASING SIGNATURE OF' INSPECTOR/INSTAU.ER 

4037.1 TAC 
DRIWNG METHOD WELL NO. (os sh-n on drawl"9: title ond file "umber) 

HOLLOW STEM AUGER MW-23-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS f'ROM CROUND SURFACE) 

PROTECTIVE CASING -------.. 

TYPE or 
PROTECTIVE CASING; Steel Lockbox 

~--roP or WELL ---------1-+---11i=-=;11 
PROTECTIVE POSTS -------

CROUNO SURFACE 

6.7 fl. 

... a.. a: 
9 
~ 
0 .,, 
... 
0 

z 
~ 
0 z ... 
~ 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE or 81.AHK CASINC: PVC ------
BACKnu./GROUT 'Type I Portland 
MIX ETC. Cement 

TOP Of' SEAL 

TYPE or SEAi.: 1I4~ Bentonite Pellets 

TOP or nLTERPACK 

TOP or SCREEN 

~= ~~ F'ILT[R PACK 

9.5 ft. :I~ 
-~- ; 

BOITOM Of WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DCVCLOPING: ___________ _ 

VOLUME OE WATER REMOVED: __________ _ 

VOLUME or WATER ADD£D: __________ _ 

DESCRIPTION or PREDEVELOPMENT WATEFI: -------

DESCRIPTION Of' POST DEVELOPMENT WATER: _____ _ 

1 .. -1 

- . ·_. .~ .. ~ 
CONC!tp'.E,. PAD 
MIN~ THICKNESS 

$CREEH INCORMAT!ON 

SCREEN DIA.: -'!!2._· .,;;in~.,,,._-------
SLOT WIDTH: 0.010 In. 
SCHEDOLE: __ 4;;:;.0:..-________ _ 
MA TERIAI.: Ill PVC QSTAINL£SS 

STEEL 

_0;;;;.•;,;;8;..... __ ft. b9' 0 OTHER (DESCRIBE) 

_2_._s ___ n. b9' 

_4..;.._7 ___ n. bQI 

EllJERft.CK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER L£VEL MEASUREMENTS 

DATE/TIME/lLVEL 09 SEP 91 /1130/9.8 ft bgl 
27 SEP 91/U27/11.74 ft bmp 
04 NOV 91/1830/13.22 ft bmp 

DEPTH FROM TOP CASING 

AF"TCR DEVELOPMENT: 

"' "' 

• 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

~. 
I 
• 

ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station) 

09 SEP 91 1400 1530 23 
ELEVATION TOP or CASING 4030.50 SIGNATURE or INSPECTOR/INSTALL.ER 

LEM 
DRIWNG METHOD WELL NO. (os shown on drawing: tltle and file number) 

HOLLOW STEM AUGER MW-23-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING -------.. 

TYPE OF 
PROTECTIVE CASING: Steel lockbox 

TOP or WEll. ---------+-+--ftF=-=:;1.1 
PROTECTIVE POSTS -------+-

GROUND SURFACE 

6.6 ft. 

... 
A. 
ii: 
0 
::; 
0 .,, 
... 
0 

:: ... 
0 z ... _, 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF BLANK CASING: _.;;.P __ v __ c _____ _ 

BACKnll/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF SEAL: 1 I 4" Bentonite Pellets 

TOP OF EILTERPACK 

TOP OF SCREEN 

~~ 
~ ~ FILTER PACK 
_, ... 

........;9:;...;•..::.5_ ft. cl_, 
3' 

BOUOM Of WELL 
BOTTOM OF BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME Of WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED:-----------

DESCRIPTION or PRCDEVELOPMENT WATER:------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

CONCRETE.. PAD 
MIN._4._ltT_THtCKNESS 

SCREEN INFORMATION 

SCREEN OIA..:--'!!2~in..,.. • ..,,_.,...... ______ _ 
SLOT WIDTH: 0.010 in. 
SCHEDUL£: __ 4"'0=----------
MATERIAL: IXI PVC D STAINLESS 

STEEL 

0.5 ft. bgl D OTHER (DESCRIBE) 

-~2~.5 ___ ft. bgl 

4.1 ft. bgl 

EILJtRPACK MAJER!AL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremle through 
auger 

14.0 It. bgl __,, ... s-.... o..-- ••· bgl 

I I 
7.5 in. 

~------·~ --'"-'"~--

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 09 SEP 91/1530/4.1 ft bgl 
28 SEP 91 /0930/6.35 ft bmp 

04 NOV 91/1432/6.65 ft bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: 



PROJECT • 
HOLLOMAN AFB RI rs 

ELEVATION GROUND WATER 

1------------..------..-------+-----------"--------------1 DAT£ INSTALLED STARTED COMPL£TED LOCATION (Coordinates or Station) 
09 SEP 91 0930 1130 23 

4030.44 
ELEVATION TOP or CASING SIGNATURE OF INSPECTOR/INSTALltR 

LEM 
DRIWNG METHOD WELL NO. (os shown on drawing: tltte and file number) 
HOLLOW STEM AUGER MW-23-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING -------.. 

TYPE or 
PROTECTIVE CASING:-===-'---'==:..= 

TOP Of WELL ---------1-1-----1.S:::=al 

PROTECTIVE POSTS ------- ...l...Lft. 

GROUND SURFACE 

6.6 ff. 

... ... 
i: 
0 
:J 
0 
VI ... 
0 

::c .... 
0 z 
~ 

z ... 

CASING 
DIAMETElt: 2 in. 

TYPE OF Bl.ANK CASING:....;.P-'V--=C'----

BACKnU/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF SEAL 

TYPE OF SEAL: 1 / 4ff Bentonite Pellets 

TOP Of FlLTERPACK 

TOP OF SCREEN 

~! 
~ ~ FILTER PACK 

9 5 ft. :i~ 
-'-·~- ~ 

BOUOM or WELL 
BOUOM OF BORING 
BORING OIAMCTCR 

WELL DEVELOPMENT 

METHOD: See well development record 
TIM[ SPENT D£VELOPtNG: ___________ _ 

VOLUME Of WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED: __________ _ 

DESCRIPTIOH or PREDEVCLOPMENT WATER:-------

OCSCRIPTION or POST DEVELOPMENT WATER: _____ _ 

1 .. .. 1 

CONCRETE.. PAD 
MIN~ THICKNESS 

SCREEN INrORMATION 

SCREEN DIA.: _...,2._,..in._..,. -------
SLOT WIDTH: 0.010 in. 
SCH£DUL£: _ _.;;:;4.::0 _________ _ 

MATERIAL: IXJ PVC 0 STAINLCSS 
STEEL 

0.5 fl. bgl 0 OTHER (DESCRIBE) 

__ 2_._2 __ fl. bgl 

__ 4_.1 __ , •. 1>91 

EILTERPACK UATtRIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL MOHOD: Tremie through 
auger 

14.0 It. bgl 
15.0 ft. bgl 

7.5 in. 

WATER LEVEL SUMMARY 

WATER LCVEL MEASUREMENTS 

DATE/TIME/l£VEL 09 SEP 91 /1130/4.5 ft bgl 
28 SEP 91 /0930/6.65 ft bmp 
04 NOV 91/1434/6.93 ft bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: .. .. .., 

• 
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.. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

•• I 
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordlnclas or Stollon) 

09 SEPT 91 1245 1600 23 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTAU.£R 

4030.95 
DRIWNG METHOD WELL NO. (as shown on drawing: title and file number) 

HOLLOW STEM AUGER MW-23-04 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F"ROM GROUND SURFACE) 

PROTECTIVE CASING --------.. 

TYPE OF 
PROTECTIVE CASING:-==:........==== 

~--TOP OF WELL -----"'----1-t--Hi'-='ill 

PROTECTIVE POSTS ------1-
CASING 
DIAMETER: 2 in. 

... 
A. 
ii: 

GROUND SURFACE 

~ft. 
CONCRETE.. PAO 
MIN. __ 4 •• _,CJ_THICKNESS 

SCREEN !NrORMATIOH 

TAC 

0 

6.7 ft. 
:::; 
0 

TYPE Of PIPE JOINTS: .... r ..... 1,,.,us,.,h"--............... = .. 

TYPE OF Bl.AHK CASING:.....;.P-"V-=C'-----

BACKFILL/GROUT Type I Portland 

SCREEN DIA.:-..o;;2~in"-'.=--------
SLOT WIDTH: 0.010 In. 

9.5 

VI ... 
0 

:z: ... 
0 z ... _, 

z ... 

MIX ETC. Cement 

TOP Of SEAL 

TYPE or SEAL: 1 I 4 Bentonite Pellets 

TOP Of FILTERPACK 

TOP or SCREEN 

~~ 
~ ~ FILTER PACK 

ft. ='~ 
~ 

BQUOM OF WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: _________ _ 

VOLUME Of WATER ADDED: __________ _ 

DESCRIPTION Of PREDEYELOPMEHT WATER: ------

DESCRIPTION or POST DEVELOPMENT WATER: ____ _ 

,_ 
.. 1 

SCHEDUL£: __ 4~0~---------
MATERIAL: IXJ PVC 0 STAINLESS 

STEEL 

0.6 ft. bgl 0 OTHER (DESCRIBE) 

2.0 ft. bgl 

4.2 ft. bgl 

FILT£RPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 09 SEP 91/1630/6.35 
28 SEP 91/1800/9.24 
04 NOV 91/1437/7.5 

DEPTH FROM TOP CASING 

AF"TER DEVELOPMENT: 

ft bgl 

ft bmp 
ft bmp 
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DRILLING LOGS 



I 

Le 
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I 
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DRILLING LOG HOU NO. 

MW-29-01 
SHEO I 
or 3 SHCDS 1 z. DllWIG SU11C01111ACroR S 0 UTHW EST ENG INC i.cowAllY 11A11E RADIAN CORPORATION 

1 PllOJCCTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. LOCAlllll 29 

s. IWIE or DRllIR ALEX SANCHEZ '· IWIJFM:fl.ID'S DESUAlDI or Dill HOLLOW-STEM AUGER 

677999.7 (Y).549358.1 (X) 

-------------'· SUll'AC£ EIIYATlllll 4102.16 

t-------------1 10• l)A1[ SlAllKD 1 0 SEP 91 I 11· DA1[ COllUICD 1 0 SE p 91 

IS. llD'lll CilOUllDWAlER [llCOUlll[R[D 26.0 ff bgl 
13. llD'lll Oll.UD llTO ROCI 16. IVlll lO WAT£1 All) ElAPSED Tlllt: .anti IJlll1.DIG COllPWED 

04 NOV 91 24.65 ff bmp 

U. TOTAL DD'lll or Hill 3 5 • Q ff• 17. 011D WA1CR lMl llOSURDIDllS (SPEOl'Y) 

I I "· TOTAL 1111&'.R or C011£ eoxcs 

voe ono (SPECIY) ono (Sl'ECll'Y) OllD (srccn) 21. TOTAL COit: 
l[COV(R'f' 

22. IVOSITION or llOlC 1---llACKFIUID-~--+--llONllORING ___ ._11-+_ono_....;(SPEClfl_-'-> -1 ll SIGNATIJllE or INSPECJOI 

ruv. 
a 

. . . 
. . . . . . . . 

. . . . . . . . . . . . . . . 
. . . . . . . 

. 

x 

b c 

- SILTY SAND: vary pole oronga (10YR 8/2), 
- sond vary fine to medium grained. 
- moderately graded, callche. {SM} -

1----

- SILTY SAND: mod.rate orange pink {5YR 
.,. - 8/ 4). sand vary fin• grainad, poorly 
J - graded, gypsum cryatal1. (SM) 

---4--
: SILTY SAND: light brown (5YR 6/ 4), sand 

5 
- very fine grained, poorly graded, gypsum 

•-::,crystals. (SM) 

---
6 _ SAND: light brown (SYR 5/6), sand vary 

- fine grained, poorly graded. (SP) --
7--

--
8--

--
9-----

C[01[QI SAll'l.C AIW.TllCM. 
OR COIC ID~ NO. SAlll'lE llO. 

• I 

IPllOJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES 

LEt.f 
Ill.OW 

cooos RDMllCS/R[COVO!r 

' h 

5.0/5.0 ft 

3.5/5.0 ft 

HOl.[NO. MW-29-01 

-,_ 
---.... 
,_ 
,_ 
..... -,_ 
.__ 
,_ .... ..,_. 
,_ 
---------,_ 
..... ,_ .... -..... ,_ 
,_ --..... ,_ 
--------,_ 
,_ .... 
,_ 



HOJ(CT 

[l.[Y. 
D 

... · .. . . . ·.·.· 
.. 

.. · . . . 

. . 

DRILLING LOG 
HOLLOMAN AFB Rl/FS 

SILTY SANO: light brown (5YR &/.ol), sand 
very fin• to medium groined, moderotely 
graded, callche. (SM) 

SILTY SANO: light brown (5YR .ol/.ol). sand 
ery fin• to fine groined, poorly graded. 
SM 

SILTY CLAY: moderote brown 5YR .ol/ .ol. 
gypsum crystal a, medium ploatlclty. (CH) 

SILTY SANO, some clay: low plasflclly, 
callche, moist. {SM) 

SILTY CLAY: moderote brown (5YR .ol/4). 
medium plasticity, gypsum crystals, moist. 
(CH) 

Fm SQCO.C «Oft:CH SAal\C MIAl.Y1ICM. 
11£Sll.1S OR ctm IOX 110. sMIPl£ NO. 

• t 

PRO.W HOLLOMAN AFB Rl/FS FOR 29 SITES 

llOL[ llO. 

MW-29-01 
SllEET 2 

LEM or 3 SHmS 

3.S/5.0 ft 

5.0/5.0 ft 

.ol.5/5.0 ft 

m llO. MW-29-01 
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• I 
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I 
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I 
I 
I 

... 

DRILLING LOG 
PROJ[CJ HOLLOMAN AFB Rl/FS llSPCCTOR 

ruv. D£Ylll 

• 
.. 
. . 29 

·. :- ·:. 30 

•. • ..... 31 

.. · ... 
• . · ·. 32 

.. 
·. ·. :- • 33 .· .. 

34 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

DE5ClllP1DI or iaTElllALS 

SILTY SAND: very pale orange (10YR 8/2), 
sand very fine to fine groined. poorly 
graded, caliche, saturated. (SM) 

SILTY SANO: Hght brown (5YR 6/ 4). sond 
very fin• to fin• groined. poorly graded. 
(SM) 

FEJ) 5tlCDlllG 
llESll.TS 

• 
CEOn:cil SMfl£ Wlm:AL 

OR COi[ IOI NO. 5AllPII NO. 

• I 

MW-029-001 

PRO.Jeer HOLLOMAN AFB Rl/FS FOR 29 SITES 

LEM 
II.OW 

COllllS 

' 

HOI.[ NO. 
MW-29-01 

Stm 3 
Of 3 SllEJS 

llDIAKS/RCCO'IDIY 
II 

geotechnlcal sample 
32.5-35.0 ft 

HOU NO. MW-29-01 

... 
!$ 
I::! 
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DRILLING LOG HOl£ llO. ~· 
MW-29-02 C! 

1' COlll'AllY NA11E RADIAN CORPORATION 12
• RUllG SU1C0111RAC1111 SOUTHWEST ENG INC SllEIT I 

or 3 SHCDS 

1 PROJECTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. 1.0CAIDI 29 

~ 1wt: or DllllEI ALEX SANCHEZ "11.UdACIUIO'S DESIGIUTIOll or 0111J. HOLLOW-STEM AUGER 
1. sim Alll rms rs lllllWNI BOREHOI F DIA : 7S 8. HCU l.OCATIOll 677665.9 (Y),548729.3 (X) AND SAllPtJG EllUPllCllT 

9. SUIFJC[ EllYATIOll 4096.25 
10. DAT£ STARIDI l Q SEP 91 II. 11.tlC COWLCTU l Q SEP 91 

12. CMNIURDEI TllmESS 15. CEP'lll GllOllllWAlER £NCOUlllER[I) 20.0 ft bgl 
13. DEP1H DllllJ.(0 lllfO llOCIC 16. IE'lll TO WATEI AllD Wl'SED 1lllC AfT[R PlllWIG COlll'l£1m 

04 NOV 91 20.37 ft bmD 
14. tarAL DfP1ll f'E HOl£ 2 0 • Q ft. 17. 01ID WAID U:V0. IOSUIOl£lllS (SPECWY) 

II. GmllCllllCAI.. 5AllPUS DISl1mD I llllllSTllllE) I "· lOTAL llUlllO (I COi[ llDX£S x 
20. SAllPUS FOR CllllCAL AllALYSIS voe IOALS ono (Sl'ECIJY) ono (SPECIY} ono (S1'£Cfl) 21. TarAL COii[ 

l[COV[ll'( 

" 
22. IE'OSITNlll or HOlC llACICflllD llOlllTORING llll 01ID (SP£Cll) 23. SIGNATUll£ f'E INSPECIOI 

x LEM 
rm SCICEllllC GCOlCOI SAii\£ ANALmtAL II.OW 

D!Y. DEPlll DlsaaP'llOll Of llAT£1W.S 11£511.lS Oii C011C BOX llO. SAlll'l[ llD. COllflS ~ 
• b c ' ~ • I ' " . . - SILTY SANO: very pale orange (IOYR 8/2). 5.0/5.0 ft ,_ . . . .. - sand very fine to medium groined, ~ .. . . - moderotely graded. (SM) ...... ~:•c . . .. - -.. .. 1- -. . - -. . . .. - -. . - -. - I-.. 2- -. - -. . .. - I-. . . . . - -. .. . . - -. . 3- SILTY SAND: light brown {SYR 6/4), sand i--. 
°.•I• - -- very fine to fine grained, poorly graded. -. . . - (SM) -.. . . - -.. 4- -. . .. - -- SILTY SAND: light brown (SYR 5/6), sand -- very fine to fine grained, poorly graded. -. . - (SM) -. 5-

SILTY SANO, os above. (SM) 3.5/5.0 ft -. .. - -.. . . - -. . .. - -.. . . - -. 6- -· ... - --. . . - SILTY SAND. some clay: low plasticity. I-.. 
7_:::_ gypsum crystals. (SM) -. .• .. -. . . - I-. . . - -. - I-. . - -. a- -.. .. - -. . . - -.. .. - -. . - -·.·.·_· .. · ... 9- SANO: very pale orong• (IOYR 8/2), sand -- -

"\:·:-.:-: .. - very fine grained, poo~ graded, stained -- moderate yellow (SY 7 4 ), dark yellowish- -- orange (10YR 5/5) and a rust color. (SP) -I l'tlOJCCT HOLLOMAN AFB Rl/fS FOR 29 SITES HOt£ NO. MW-29-02 
. 



nrv. 
a 

Sfr ...... . . . .. . . . . . . ·.· . . . . ·.·. 

:\/:· 
}:;:;\: 
.. ·.· .. . . . 

· ..... : .. ·. ·.·. 

DRILLING LOG 

SILTY CLAY: light brown SYR 5 6 , low 
plaatlclty. (Cl) 

SILTY SAND, some i::lay: moderate brown 
(5YR 4/4), sand vwy fine to fine grained, 
pO«ty graded, very low plaatlclly. (SM) 

SAND: Yery pale orange (lOYR 6{2), very 
fin• grained. poorly graded. (SP 

SILTY CLAY: .,.ry pole orange (10YR 8/2), 
moderate plastii::ity. (CH) 

CLAYEY SILT: moderota yellowish brown 
(10YR 5/4). low plostlcily, (Ml) 

SILTY CLAY: dusky ~How (SYR 6/4), 
medium plaatlctty. (CH) 

SANDY CLAY: moderate brown (5YR 4/ 4), 
sand very fine grained, low plastlclty, 
gypsum crystals. (CL) 

SANDY CLAY, os obo¥e: saturated ot 21.0 
ft. (CL) 

SAND: greyish-orange pink (SYR 7 /2), 
stained dutky ~llow (5YR 6/4) In places 
with thin block and rust colored loyere, 
saturated. (SP) 

FUD~ 
01.TS 

ti 

MW-029-002 

PllOJ[CJ 
HOLLOMAN AFB Rl/FS FOR 29 SITES 

3.0 5.0 ft 

3.0/5.0 ft 

water level at 
ft bgl 

3.0/5.0 ft 

3.0/5.0 fl 
gaotechnicol sample 
26.5-29.0 ft 

llOll llO.. MW-29-02 
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PROJ[CJ 

REY. 

:-::-::-:·.:·> . . . ... 

HOLLOMAN 

DEPl1I 
b 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

DRILLING LOG 
AFB Rl/FS 

FDD SCIEDH CCOl[at SMl'I.£ .VW.mcAL 
IEClilPTllll or MATEllW.S ll£Sll.1S OI ClllC IOI NO. SAllPl£ NO. 

c d 1. I 

PROJ[CJ HOLLOMAN AFB Rl/FS roR 29 SITES 

HOU: llO. 

MW-29-02 
Sl([l 3 

LEM or 3 HDS 

HOU: NO. MW-29-02 



I 

Ce 
I 
I 
I 
I 
I 
I 

~' '--. 
I 
I 
I 
I 
I 
I 

-

llOI[ NO. 
... 

DRILLING LOG ;;; ... 
MW-29-03 ... 

I. COlll'AllT NAME RADIAN CORPORATION 12. lllllllllG SUllCOlllRACl'DR S 0 U TH WE ST ENG INC SllE[l I 
or 2 SllE1S 

1 PRO.ICTHOLLOMAN AFB Rl/FS FOR 29 SITES ... l..OCAllOlt 29 
s. IWIE or DRlW ART VALTIERRA 1. IWllFACJUErS D£S01A11011 or DllL HOLLOW-STE;M AUGER 
7. SllCS All) 1YPCS Of' IM.UNG Hm .... ·1-1n1 ~ DIA : 75- I. HOI£ l.DCARIN 6771 62. 19(Y), 548755. 18{X) MD SMIPIJIG EQUIPIOJ 

9.SIJlrACE EUYATION 4094.92 
10. DATE STARtD> 1 0 SEP 9 1 I 11 • DATE COll'l.EJED 1 1 SEP 91 

12. CMR8URfl[ll 1lllCXllSS 15. IVJH CllOUllDWAl[ll £NCOUNJ[R[D 14.5 ft bgl 
I ;s. DEl'Jll DllllJ.[J) INIO ROCK I&. DEl'Jll TO WATEI ANO WPSDI 1llC Arni DRIUJllG COWU1tD 

04 NOV 91 18.53 ft bmp 

14.. TOTAL DEPTH Of' llOlE 25 ft. 17. OJIO WATER IMl IOUDIElllS (SPECFt) 

IL GEDJECllllCAI. Slll'llS lllSnaD I lllllSllaD I "· TOTAL llUll8CR or C011E eom 

2CL SAllPl£S FOR CllDltU. MW.Ysls voe llETM.S ono (srcan} OTIO (SPECIY) OllO (SPECIFY) 21. TOTI!. C01C 
ICCOVttf 

I 

22. 1VOS111011 or HOU IACICfWD llONITORllG WCll OTIO (SPECIFY) 23. SIGNATUllE or llSPECTOR 

x TAC 
rm SC11CD111G Q:OltCll SAlllU AIW.YllCAL Ill.OW 

DD'IH llSCllPJIOll Of llATEllAlS OJl.lS 01 CQI£ IOX NO. SA»Pl£ NO. COUlllS llDIARICS/R[CCMJY 

• II c d • I I h 

I - SANDY SILT: moderat1 brown (5YR 4/4), 3,6,13,14 1.8/2.0 ft -I - dry, soft, crumbly, sc111d very fine groined, -I - (non-plaatlc). -I - SILT: very pale orange (IOYR 8/2). dry, -I 1- crumbly, non-plasttc, gypsum, moderately -- soft. -- (ML) -- -- -2- I-- -- -- -- -3- -- -- -- -- -4- -- -- -- --. . . . 5- SR.TY SAND: light brown (5YR 6/4). dry, 2.0/2.D ft -. .. - 16,26.25 • -.. . . - soft, very fine to fine grained, very poorly 22 -. . . .. - graded. (SM) -.. . . - -. . 6- -. - -. . - -. - -.. . . - -. . . 7- -.. . . - -. . . - -. . - -. . - -8- -. .. .. - -. . . - -. . . · .. - -.. . - -. . 9- -- -. . . . - -. .. - -. . - -I PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HCU 11>. MW-29-03 



-----------.-/'~ 
DRILLING LOG ~:-29-03 E~ 

• 

..... 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

.... · . 
. . . . 

HOLLOMAN Af 8 Rl/fS 

DEP1ll 

" 
11 

12 

13 

TY SAND: light brown (5YR 5/6), soft 
lo 11.3', dry, then r19ht brown (SYR 6/4), 
harl, fine to very fine grained becoming 
more slHy, gypsum mottling. (SM) 

SILT: very poM aronge (1 OYR 8/2} at 
12.5' crumbly, moist, gypsum. (ML) 

SILTY SAND: light brown (5YR 6/ 4), wet, 
saft, fine grained, gypsum crystals at 
21.3 ff. (SM) 

SILT: saturoted. ltght bn»wn, cuttl"9s 
consistency of rnell9d ice cream. (ML) 

c;[01[Cll SAll'l£ -.m:M. 
OR C0I£ IOI NO. SAllPlE 110. 

• I 

Sim 2 
TAC Of 2 SIUIS 

ll.Olf 
COllllS 

I 

20.36.30, 
42 

9, 12.18.24 

.0/2.0 ft 

cuttings wet ot 
14.5 ft 

12.10.14, 2.0/2.0 ft 
32 

_...._ ___________________ ..,__ ___________ -11'n: 25.0 ft 

PIUC1 HOLLOMAN AFB Rl/fS FOR 29 SITES m111. MW-29-03 



I 

Ce HOl£ llO. -DRILLING LOG ... ... 
MW-29-04 ... 

I I. COllPAIY llAllE RADIAN CORPORATION 12• IRWllG SUBCOllTRACJml SOUTHWEST ENG INC Sll[[T I 
Of 3 HE1S 

1 PRO.mHOLLOMAN AFB Rl/FS FOR 29 SITES 4. LOCAlDI 29 

I 
s. 11A1E or DllllllR ART YALTIERRA '- llMUACIUIO'S DESIGllATIOll or m1t1. HOLLOW-STEM AUGER 
1. Sitts AN> TYPCS or 111.JJNG Mr11u Hnt i:- ntA-: 7.5 .. a. HOt£ 1.0CATIClll 677011.S(Y), 548931 . 1 (X) A111 SAlll'IM EOUl'MCllT 

I 
9. SUllFACt: nEVATIClll 4096.93 
10. DAlE STARJ[D l Q SEP 9 1 I 11· DAlE COllUJ[D 1 Q SEP 91 

I 
12. OVDlllUllO(I llllCltNESS IS. DEPTH GIOUNDWAlO ENCOUIOOED 17.4 ft bgl 
13. DEPTH lallD llTO llOCl 1 t llEPJll TO WATDI AllD WPS ED 1111[ AFTER DRl1JllC CCMl'l.EJ[D 

0 .. NOV 91 19 ... 1 ft bmp 

14. TOTAL DEPlll or HOl£ 3 Q • Q ft. 17. OllO WAlER l£V£l IOSUll£llDllS (SPECIY) 

I II. G£Dl(CllllCAL SAllPUS DISTlllllD I UllPISlllllEl I "· rou1. ..-. or CORE eoxcs 

20. SAlllUS Fi. CltElllCAI. ANALYSIS voe llDAl.S OllD (SPECIY) OllD (SPEClfl) ono (SPCCIY) 21. TOTAL COii[ 
ICCOVOIY' 

I 
% 

22. DEl'OSITIOll or HOU llACKFWD llONITORllG 'lltll ono (Sl'ECIY) 23. SIGllAllJll[ Of lllSl'ECTOI 

x TAC 

I 
rm SCIC£NltG GEOltCll SMll'I.£ AIW.YllCM. llDW 

ELEY. DEPlll IEClil'IKlll or IMTEllAlS 01.lS OI COllE 801 1111. SAlll'I.£ llO. COUNIS REIMllKS/AEaMl!r 
0 b c d • I ' " 

<We 
. - SILTY SANO: greyish-orange l10YR 7/4), 3,5,5,3 1.5/2.0 ft . . I-. . .. - dry. soft. very poorly sorted, very fine -. - groined. (SM) -. .. - -.. .. 1- -. - ...... . . . . - -. . - -. . - -

I 
.. .. 2- -. - I-. . . .. -. . -- -.. .. - -. . 3- -

I 
. - ...... - -- cuttings change to -. .. .. - lighter color -.. 4- -.. .. - ...... . . - -. 

I 
. - -. - ...... . 5- SILTY SAND. as above: very polo orange ... 6,5,2 1.7/2.0 ft -. .. . . - ...... 
. .. . - (10YR 8/2). . I-

I 
. . . - ...... .. . . - I-. 6- -. . changes to light brown (5YR 5/6) • . - ...... . - ...... . .. - -.. . . - ...... . 7- -. 

I 
- -...... - SILT: very polo orange (10YR 8/2), -a-= gypsum {from cuttings). (ML) ...... 

~ - -- ...... 

I 
- ...... 
- ...... 

9- -- -- -- ...... 

~ 
I 

I I I - -
l'RO.m HOLLOMAN AFB Rl/FS FOR 29 SITES HOU NO. MW-29-04 

• 



DRILLING LOG llOl(M:-29-04 Q 
~PIO.(CT---------------------/----------r-lllSPccrOl----------------------------""'"""l~Sll[[J--.....,,.2-------t 

HOLLOMAN AFB RI FS TAC or 3 S1«TS 

ncv. 
• 

· .... · .... ... 

}}} 
..... 

.. . . ·.·.· 
... · .. ·.· 
.· .. ·.·.·.· . 
..... · ... ·.· ... 

~S< ..... 
... ·. · .... 
·.· .. ·.·.·· .. · 

SAND: light br-n SYR 5 6 , slightly 
moist, soft, sand fine l·o medium grained, 
poorly graded, clean. (SP) 

SILT: very pole orange (10YR 8/2). hard, 
moist, non-plastic, crumbly. (ML) 

ILT: V9ry pole orange (10YR 8/7). hard, 
slightly moist, nan-plostic, cemented in 
zones, gypsum. (Wl) 

NDY SILT: light brown (5YR 5/6), 
moderate plasticity, moist, clayey (from 
cuttings. 

SILTY SAND: moderate brown (SYR 4/4), 
soft, wet, fine groined, minor gypsum 
mottling, clayey. (SW) 

SILTY SAND: •ery pale orang• (10YR 8/2), 
w•t (cuttings). 

Sil.TY SAND: Mry pale orang• (10YR 8/2), 
fine groined, moderately hard, p-rty 
graded. (SM) 

grades at 25.4 ft to light brown (5YR 
6/4). 

CLAY: mod•rot• brown (SYR 4/4), gypsum 
crystals, highly plastic, soft, ••t. (CH) 

Fm 5CllCDllG G£01[0I SMl'lE AllAl.YllCM. llJJW 
IDllS OI (XIII( IOI NO. SAll'l£ NO. COUlflS REIWIKS/ll[aMllY 

d • t II 

9,8,23,43 2.0 2.0 ft 

50+ .5/0.5 ft 

cuttings wet 

v 
Wator lwel at 17.4 
ft. bgl. 

10.19,24, 2.0/2.0 ft 
l5 -spilt spoon wet 

45.28,14, 2.0/2.0 ft 
12 

PROJECT HOLLOMAN AfB Rl/fS FOR 29 SITES HOU llO. MW-29-04 
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PROJCCT 

ruv. 

DRILLING LOG 
HOLLOMAN ArB Rljrs 

llEPlll 
b 

IEC!ilPOO• or IMTElllALS 

lllSP[CTOR 

GCOICCll SMll'l£ 
OI COii( BOX NO. 

• 

PRG.ICf HOLLOMAN AfB Rl/fS roR 29 SITES . 

Hill[ NO. 

MW-29-04 
SlfE£T 3 

TAC or 3 SllC1S 

llOl[ NO. MW-29-04 
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WELL COMPLETION REPORTS 
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ELEVATION GROUND WATER PROJECT 
HOLLOMAN Ara RI FS 

DATE INSTALLED STARTED COMPLETED LOCATION (Coorcllnotes or Stotlon) 
10 SEP 91 0900 1300 29 

nEVATION TOP or CASING 
4103.37 

SIGNATURE or INSPECTOR/INSTALLER 

DRIWNG METHOD WELL NO. (a• shown on drawing: tltl• and file number) 

HOLLOW STEM AUGER MW-29-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS f'ROM GROUND SURF'ACE) 

PROTECTIVE CASING -------. 

TYPE OF 
PROTECTIVE CASING:~~"'--'""'-'~'-=· 

TOP OF WELL ---------1-.i.--1.r;::::::;u 

PROTECTIVE POSJS ------- _£.l__ft. 

GROUND SURFACE 

LEM 

CASING 
DIAMETER: 2 in. 

CONCRETE.. PAD 
MIN--4.JL. THICKNESS 

26.6 ft. 

TYPE OF' PIPE JOINTS: ~F_l_u=sh~~~~~ 

TYPE OF' BLANK CASING:--'-P_v __ c"----
BACICf"ILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF' SEAL 

TYPE Of' SEAL: 1 / 4" Benfonite Pellets 

TOP Of' f"ILTERPACK 

TOP or SCREEN 

FILTER PACK 

WELL DEVELOPMENT 

METHOD: See well develQpment record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME Of WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED: ___________ _ 

0£SCRIPTION Of PR£1>EVtLOPM£NT WATER:------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

.. 

SCREEN INEORMATION 

SCREEN DIA.:_,,2'-::"in=::-. -=-------
SLOT WIDTH: 0.010 In. 
SCHEDULE: __ 4~0~---------
MAT£RIAL: IX) PVC 0 STAINLESS 

STEEL 

18.5 ft. bgl 0 OTHER (DESCRIBE) 

21.5 fl. bgl 

24.4 ft. bgl 

ElLTE:R~A!<K M~IE;RI~ 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATCR LEVEL MEASUREMENTS 
DATE/TIME/LEVEL 10 SEP 91 /1300/26.0 ft bgl 

23 OCT 91/1000/24.6 ft bmp 
04 NOV 91 /1349/24.65 ft bmp 

DEPTH FROM TOP CASING 

AnER DEVELOPMENT: 



ELEVATION GROUND WATER PROJECT 
HOLLOMAN AFB RI rs 

DATE INSTALLED START£D COMPL£T£D LOCATION (Coordinates or Station) 
10 SEPT 91 1520 1745 29 

ELEVATION TOP OF" CASING 
4097.81 

SIGN.'TURE or INSPECTOR/INSTALLER 

DRIWNG METHOD WELL NO. (o• shown on drolW!ng: tltl• and file number) 

HOLLOW STEM AUGER MW-29-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F'ROM GROUND SURE ACE) 

PROTECTIV[ CASING-------.. 

NPE OF 
PROT£CTIV£ CASING: _S_t_ee_I~~~-

....---rop or WELL -------~1-1---u===:a1 

PROT£CTIVE POSTS ------1-
CASJNG 
DIAMETER: 2 in. 

~ 
Ii: 

GROUND SURF ACE 

CONCRET~ PAD 
MIN.-4...0:.. THICKNCSS 

SCREEN INfORMAT!ON 

LEM 

20.3 ft. ~ 

TYPE OF PIPE JOINTS: ... E .... lu=s=h~ ....... ~=-

TYPE Of BLANK CAS»IG:--=..P..;.V-=C'----

BACKFILL/GROUT Type I Portland 

SCREEN DIA.: _..2_,,.,in..,•o--------
SLOT WIDTH: 0.010 In. 

"' ... 
0 

::c .... 
0 :z ... ... 

MIX ETC. Cement 

TOP or S£AL 

TYPE Of SEAL: 1 / 4• Bentonite Pellets 

TOP OE flLTERPACK 

TOP or SCREEN 

~ 
~~ 
~ ~ FILTER PACK 
::I~ 9.5 ft .... --- ~ 

WELL DEVELOPMENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: _________ _ 

VOLUME Of WATER ADDED: __________ _ 

DESCRIPTION or PREDEVELOPMENT WATER:------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

SCHEl>UlC: __ 4~0~---------
MATERIAL.: IXJ PVC 0 STAINLESS 

STEEL 

13.0 ft. bgl D OTHER (DESCRIBE) 

_1;..,;6;.;..o.;;..__ rt. bgl 

_1'""'8'"""._1 __ n. bgl 

FILTERfAC!( M,&URIAL. 

TYPE: 16-40 Colorado Silica Sand 

BACK[JU. METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEYEL 10 SEP 91/1745/20.0 ft. bgl 
23 OCT 91 /0930/20.3 ft. bmp 
4 NOV 91 /J 345/20.37 ft. bmp 

DEPTH FROM TOP CASING 

AFTER DEV£LOPMCNT: 
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI rs 
DATE INSTALLED STARTED COMPL£TED LOCATION (Coordinates or Station) 

11 SEPT 91 0745 0900 29 
ELEVATION TOP or CASING SIGNATURE OF INSPECTOR/INSTALLER 4097.14 

LEM 
DRIWNG METHOD WELL NO. (a:s :shown on drawing: title and fit• number) 

HOLLOW STEM AUGER MW-29-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING -------. 

TYPE OF 
PROTECTIVE CASING: 

~~~~~~ 

-r---roP OF WELL ---------+-+---ttr=-=ill 
PROTECTIVE POSTS -------- _l..Lft. 

GROUND SURFACE 

16.6 ft. 

~ 
iL 
0 
:J 
0 

"' ... 
0 

~ ... 
..J 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF BLANK CASING:-"'-P-'V..;;:C;.._ __ _ 

BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF SEAL 

TYPE OF SUL:' / 4" Bentonite Pellets 

TOP OF FILTERPACK 

TOP or SCREEN 

~~ 
~ ~ FILTER PACK 

~~ 9.5 ft. ... 
--"--- ~ 

80 OM or WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME OF WATER REMOVED: __________ _ 

VOLUME or WATER ADDED: ___________ _ 

DESCRIPTION OF PREDEVELOPMENT WATER:-------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

.. 

.. 

, .. .. 1 

CONCRET~ PAD 
MIN..._A.ll'._ THICKNESS 

SCREEN INFORMATION 

SCREEN DIA.:-=2_...jn""'.'---------
SLOT WIDTH: 0.010 in. 
SCHEOUL£: __ 4.._0""----------
MATERIAL: IXJ PVC 0STAINL£SS 

STEEL 

_9_._o __ n. bg1 o oTHER (DEscR1sE) 

12.0 ft. bgl 

14.1 ft. bgl 

EILIEBfACK MAI£BJAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

~4.0 It. bgl 

S.Q ft. bgl 

7.5 in. 

WATER LEVEL SUMMARY 

WATCR LEVEL MCASUREWENTS 

DATE/TIME/LEVEL 23 OCT 91 /0900/18.56 ft. bmp 
4 NOV 91 /1343/18.53 ft. bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: .... .. 
~ ..... 
c 



ELEVATION GROUND WATER PROJECT 
4079.1 HOLLOMAN AFB RI rs 

DATE INSTALLED STARTED COMPl£TED LOCATION (Coordinates or Station) 

10 SEPT 91 0900 1300 29 
ElEVATION TOP OF' CASING SIGNATURE Of' INSPECTOR/INSTAU.£R 

4098.5 TAC 
DRILLING METHOD WELL NO. (as shown an drawing: title and file number) 

HOLLOW STEM AUGER MW-29-04 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F'ROM GROUND SURFACE) 

PROTECTIVE CASING-----

TYPE OF' 
PROTECTIVE CASING: -=="--'=== 

~--TOP OF' WELL ---------1---1---IJll;::::;al 

PROTECTIVE POSTS ------+ _il_ft. 

GROUND SURFACE 

19.2 ft. 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE or BLANK CASING: ......:..P...:;V..:::C:__ __ _ 

BACKF'ILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF' S£Al 

TYPE or SEAL: 1 / 4~ Bentonite Pellets 

TOP or F'ILTERPACIC 

TOP Of SCREEN 

~~ 
~ ~ FILTER PACK 

9.5 ff. :l~ 
_;;;....;..;;:_ ~ 

BOTTOM Of WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of WATER ADDEO: __________ _ 

DESCRIPTION or PREOEVCLOPMENT WATER:------

DESCRIPTION OF' pOST DEVELOPMENT W.ATER: _____ _ 

CONCRETE.. PAD 
MIN._!J[_ THICKNESS 

SCREEN INF'QRMATION 

SCRCEN OIA.:--!2~in'="=' -------
SLOT WIDTH: 0.010 In. 
SCMEDULE: _ _;.4:t.:0~--------
MATERIAL: IXJ PVC QSTAINLESS 

STEEL 

11 . 7 ft. "91 0 OTHER (DESCRIBE) 

_..:..15=-·:..:o:___n. "91 

_1;..;7..:.·::.2 __ n. b9' 
fll.TtRPACK M1\JtR!AL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER lEVEL MEASUREMENTS 

DATE/TIME/LEVEL 10 SEP 91/1300/17.4 ft bgl 
23 OCT 91/0900/19.34 ft bmp 

04 NOV 91/1341/19.41 ft bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: 
ID 

"' "' 



APPENDIX H. 7 

DP-30/SD-33 



DP-30/SD-33 

BORING LOGS 
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DRILLING LOG HOl[ NO. ~ 
SB-30&33-01 

1. COllPANr 11A11E RADIAN CORPORATION 12. DRIWIG SU1C0111RACm1 SOUTHWEST ENG INC Sll[[l 1 
or 1 SllDS 

1 ftOJt:tTHOLLOMAN AFB Rl/FS FOR 29 SITES '- UICAlllll 30. 33 
5
• NAii: or DRWR ART VALTIERRA '- llMll'AClllD'S lmllAlllM or Dill HOLLOW-STEM AUGER 

1. SIZES AND 1Yl'£S or lllll.UllG Hru.1~ HO• • DIA.: 7 .5" I. HOlE LoaTIOll 675908.37(Y). 553031 .37(X) Alll SAllPUIG EClll'MCJIJ 

t------------.....,..--19. SUllrG: lllYATION 4100.80 
___________ , .. DlT[ S1Almll 26 AUG 91 I 11• 1),\1[ COWl.EJ[D26 AUG 91 

13. DEf'lll DAIU£D llTO 110C1t 

1'- 101M. DEPtll or HOlE 1 0 • 0 ft. 17. 01ID WAltl UYE1. IDSUllDIOOS (SPO:ll) 

IL Gt:DllCllllCAL. SMIPUS 

22. 1VOS1T1C11 or 110U 

Q 

DEPIH 
b 

DISJUllllD I I ''- TOTAL llllllD or CORE BOX£S 

voe 0110 (SPECll) 0110 (Sl'Ean) 0110 (SPCCfl) 21. TOTM. COii£ 
1-------1-----~+----',__ ...... -+--------+-------''---I ECO't'lll'I' 

01ID (Sl'ECFf) 23. SIGllAl\llC OF llSPECTOI 
1-------1-----~+----------. 

GROUT 
C[Ol[Cll SAll'l£ AllALYllCM. 
Oii C01C 10X NO. SAlll'l£ NO. 

c . ' 
llDlf 

COUNl'S 

' 

I 

TAC 

- SILTY SAND: dork y•llowiah-oronve (10YR HS:O.Oppm 2,4,2,4 1.5/2.0 ft .... 

. . .... .. 
: '' ·!i,· ... ·• :·; ~ ... ::I 
~ •. 1 · . .: 

·~ .. .,. ... . ; ·•."': 
.. r ··.-

. . . ......... . •: .. · ... _· .. 
;· .... ~ .. -~~ ...... • 

. 

. . . 

:):.}: 
.. ··:-.·.· .. · .. · 

- 6/6), dry, grovally, wall graded, sand 
: fine 9ralned. woste lust present In tip at 

1- 1.3 ft. 

-
-2-= WASTE, SAND ac SILT: black (N1} some 
_ woody material. 

--
3-----4-:: WASTE, as above: 

-
- SAND: very pale orange (10YR 8/2), soft. 

5- mols1, fine lo very fine grained. poorly 
- graded. (SP) ---6-:: SAND, as above: in tip. 

--
7 _:::. 

---
8-= SAND, as abo.,.: light brown (SYR 6/4) ---
9-----

HS:O.Oppm 

HS=O.Oppm 

91JULH030 
&:033-001 

0.2.1.1 

composite •ample 
1.5 ft to 4.6 ft 
1.6/2.0 ft 

-..... --..... --..... -VOA collected 2 fl ._ 
to 4 fl :::: 

0.0.0.2 1.0/2.0 ft 

0, 10,0, 16 no recovery 

91JUlH030 3,12,10.1' 2.0/2.0 ft 
.ti>33-002 

TO= 10.0 fl 

--------.... -----.... -..... -----..... .... --.... -------
IPllO.l:CT HOLLOMAN AFB Rl/FS FOR 29 SITES HOlf NO. SB-30&33-01 
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DRILLING LOG HOU: Ill. 

SB-30&:33-02 

I. COllPANY llAWE RADIAN CORPORATION I 2· ~ SU8CON1UCTOlt SOUTHWEST ENG INC SHaT 1 
Of 2 SHIDS 

3. PllOJCcrHOLLOMAN AFB Rl/FS FOR 29 SITES " LllC&llOll 30, 33 
5. IWi( Of DRWR ALEX SANCHEZ ", IWllJAC1111£R'S DESIGNATION or DRl1. HOLLOW-STEM AUGER 
7. Sl2£S NII 1'11'[5 Of lalJNG 80REHC11 r DIA.: 7.'5' .. ltOl[ t.OCA'IKll 676057.2 (Y),552837 .3 (X) AND SMllUIG EQUPllCllT 

9. SUlfAC[ lllYATIOll 4100.95 
18. DATE SlARlfll 2 7 AUG 9 1 I 11· DATE COll'l.ETEll 2 7 AUG 91 

12. OVDl8URDCll 1lllCKNESS 1 S. IE'1ll CllOUNDWAlER ENCOtlllER£D 

13. DEl'IH DRIUIO llTO ROCK I&. DEl'lll IO WATEI AND Wl'SEll 111( NIH DlllU.llG COlll'lE1Dl 

14. TOTAL DO'lll Of HOl£ 12.0 ft. 17. OTID WAlD U:VO. IOSUllEWDllS (SPECn) 

18. CEOJECllllCAL SAllUS DIS1UlllED I lllDISlllllO I "· lOTM. llJl&ll Of CORE BOXES 

20. SAlll'l.ES RI! C1D1CA1. AllAl.YSIS voe ICALS ono (SPECll) 0110 (SPEan) 01ID (SP£Cn) 21. TOTM. CCIE 
REC171'ERr 

" n. DEPOSlhOll or 1tOLC UOOlllD llOlllTOAlllG WEU. ono (SPECll) 23. SICllAIUllE Of lllSPEC10ll 

GROUT LEM 
FICl.D SCllCElllC GEOTEQI SMIPl£ AllAl.YllCAl a.ow 

[l!V. llEPlll Eall'Jllll Of llATEllUl.S RlSll.lS OR CORE BOX llO. SAllft[ llO. COUNIS RDIARKS/RECCMlll' 
I b c d • I ' " . . - SILTY SANO: light brown (5YR 6/4), sand 4,4,2,2 2.0/2.0 ft . . . . - very fine to fine groined, poorly graded • . .. - (SM) . -.. 

1 CLAYEY SILT, some sand: moderate brown -- (SYR '/'). medium plostlcl~, sand fine 
- groined, poorly graded. (MH -2- CLAYEY SILT, some sand: moderate brown HS=D.2ppm 4,2,6,2 2.0/2.0 ft -- (SYR 4/4). (MH) --

. ·; .. • . .; 3 - WASTE: dork yellowish-orange (IOYR 6/6) • 
•:." -
" ' -·.· •. -- ... -.,. 4- WASTE: pale yellowish-brown (10YR 6/2). j· ~ ... - HS=238ppm 91JULH03C 1.0/1.0 ft 

,,. - .t:33-003 samples :;::• ·• - composited from 
- 2-8 ft ex,cept VOA's 

~: ~,·. ·~ 5- WASTE: black (Nl). 
.: ·_i· · .• ·.• -
·:~~ .... --.... : : ··~ -. ·.::· •: ·. 6- WASTE, as above. HS=98ppm 2,1,1,2 VOA samples taken 

... :· ·:· ~ : --....... -
~ .. .. ~-·: . -.. 7- WASTE: moderate yellowlsh-brown (10YR • • •4 ~ -... : : .• - 5/4). 
;-._ .. ::·~ -
: ...... -. .. 8 SILTY SANO: very pale orange (l)YR 8/2), 91JULH030 8,20,50,4 samples .. -. .. - sand ve1 fine to fine groined. poorly 1:33-00, compoalted from . .. .. - graded. SM) 8-12 ft except VOA' . . . . -. 9--. -. . . -. . .. -. 

IPRUCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOU llO. SB-30&33-02 

lb., 
:t 
::! 

-'" 
.... 

-"'" ------------------------,_ ----------,_ ---I--.... -------,-" 



DRILLING LOG IQ[ NO. 

SB-30&33-0 

HOLLOMAN AFB Rl/FS llSl'[ClOR Sl([l 2 
LEM Of 2 HIIS 

rm SC11COM10 GCOJ[CH SA11U AllALYllCAL aow 
ruv. DEPlll llESllTS OI CGI£ IOI llO. SAllft£ NO. COlllTS 

0 ~ c • • f ' 
SILTY SAND, as above: stained ,.How. SM OA aampl" token 

• . . . 11 

. ·: ·. 
12-.f-.------------f-----f-----f----1-----ho= 12.0 ft 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

24 

raucr HOLLOMAN AFB Rl/FS FOR 29 SITES lllll£ "°· SB-30&33-02 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

•• I 
• 

DRILLING LOG HOU llO. ~· 
"' SB-30&33-03 :::! 

I. COWMIV llAll[ RADIAN CORPORATION f 2· ra.llllG S1l8COlllbCTmt SOUTHWEST ENG INC SllElT I 
or 1 SHCE1S 

3. PllUCTHOLLOMAN AFB Rl/FS FOR 29 SITES f. LOCAllOll 30. 33 
s. IWIC or DRWR ART VALTIERRA &. llAIWACTIIU'S DES1CNA1111t1 ar IB1. HOLLOW-STEM AUGER 
7. SIZES AID TmS OF lllllWNG BORF"Hnl i:- DIA.: 7.5" I. HOU LOCATIOll 675898.57(Y). 55277 4.62(X) AND SMIPUIG EQUIPllCllJ 

l. SUll'ACC ruYAllOll 4101.98 
10. DAlE SlARrED 2 6 AUG 91 I 11· llAJ[ COlll'l£ltD 2 6 AUG 91 

12. CMllllURDEN THICIOIESS IS. IVIH CllOUllDWAllR DICOU1lttR£D 

13. DEPlll IRWD INRI llOCK Ii. 111'111 10 WAlEI AND EUl'$[I) lM: MD DllllJIG COll'lElEll 

14.. lOTAI. IJEP1ll CJf' HOU 8 ft. 17, OllO WAJIR lMI. llWUllDIOOS (SPCCn) 

II. GEOTEClllCAL SAlll'llS DIS1UlllED I UllDISl\Jllll[I I ''· lOTM. llJlll(I Gr Cllll[ BOXES 

2G. SAllft£S f'llll CllEllCAI. lllAl.YSIS voe llETAlS ono (SPECIY) OllD (SPECIY) OllO (srccn) 21. TOJM. CCIC 
M:COVEllY 

% 

22. DEl'OSll10ll Of HOU 8ACKFll£D llONITORING WEll OllO (Sl'EClfl) 23. SICIU.llR or llSPEClOI 

GROUT TAC 
l1llD SCICDllNG GEOlECll SAll'l.£ MW.Y'llCM. It.OW 

DUlH ll:5CllPIKIN OF IMlEIW.5 ll£SUl.TS 01 C011C IOl NO. SAlll'l[ NO. COUNTS ADWllS/llCCOYDIY 
• b c d • I • II 

---- - FILI.: disturbed soils-sand, clay, sill, calars t, 1,2, 1 2.0/2.0 ft - - - vory from very pole orange (IOYR 8/2) to ---- -- - - - moderate brawn (5YR 4/-') .... - - - - - -- --
~ - - - 1- -- - - - -- - - - -- - -- - - - -- - - - - -- - - 2- -- - - - FILL: to 2. 7 ft then HS=16.8ppm 1,0.1.1 1.1/2.0 ft - - - - -i- - - - - -- -- -
-~ :<; - WASTE: black (NI) composed of SILTY -

3- CLAY(?), wet, unldentlfiable tape or plastic. -.... ... .. 91JULH030 composite sample -. ··:.,,. - -- a:33-005 from 2.7 ft to -. . · .. ... - 5.5 ft -.... 4- -;· ~ .. -.~ - WASTE, as above: to 5.5 ft then HS:21.2ppm 0,0,0,10 2.0/2.0 ft -
··;: ·• .. ; 

.. - VOA sampled from -- 4.0 to 5.0 ft · -.. - -. : ~,.· : . .;. 5- -
; ·~·- ·.• - -- -
.:·\~·:·.:-:: - SANO: 9reyish-oronge { 1 OYR 7 /It J, soft, -- moist, very poorly 9raded, fine sand. (SP) -6- SANO, os obove. 91JULH030 5.10,13.19 2.0/2.0 ft -... ·.·. - 4':33-006 some waste on top I-.. - -... . . . - of th• co,.. -. . . ... 
·.·._·._·.· .. · .. - -7- -:-:-: .. ··:·. - ._ 

- .... . . - ..... . . .. - ._ . . 
8 !IUZ 8.0 ft ,....__ - ..... - ._ 

- .... - -9- -- .... - -- ..... - ..... 

I l'ROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOU ..,·sB-30&33-03 
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DRILLING LOG tlOlC MO. ~ 
SB-30&:33-04 

1
• co11rA11Y 11A11E RADIAN CORPORATION 1 z. DlllUJNc: S1111C011TRACTO SOUTHWEST ENG · INC SllEEJ 1 

or 2 S11DS 

1 PIOJCcrHOLLOMAN AFB Rl/FS FOR 29 SITES '1.0CAJION 30, 33 

5. IWIC or DRl1ER ART VALTIERRA L llAUACllllll'S D£SIGllA1IOll or DRIL HOLLOW-STEM AUGER 
7. Sl1IS Mii TmS f# 111.llllG HnREHnl ~ DIA • 7 5 .. 

AND SAllPllllO EQW'lll[lll a. HOlE 1.0CATIOll 675928.58(Y), 5527 41.03(X) 

1----------------1'· SUlf'ACC E.IYATION 4102.06 

------------•O.DATESTIR1£D 26 AUG 91 l"·DATCmftfl'ED26 AUG 91 

13. IE'lll ..U:D llTO llOCIC IL DE'lll TO WI.TEI AND Wl'SED M NlEI DRILlllG COMPl1TCll 

If. TOTM. llEPlll or HOl£ 1 2 ft• 11. 01IO WAl[I tm:l IOSIMDIOOS (Sl'CCIY) 

I I "· JOTjl !IMO or CORE llOX(S 

voe ono (SPECIFl) ono (SPECIFY) ono (SPCCfY) 21. JOTjl con: 
1---------1~------t-----_;...-+---_;...--..;_-t----"""'--..;_-f llCCO¥Df 

22. D£POSmOll Of llOt£ 01IO (SPECfl) 23. SIGllATUllE Of llSPEtlOI 

• 

. ··r. •. 
"":. ·: ... 9::•" . •: .. 
... .. ·~· .- ~-:. 

·· ... 
,, '! ••. 

.-;~ ·• .. ;_ .: 
(~~~···: 
. . ·"' -~. 
_;· .. · ;· .. -~ ... 
... :· •: ·. 

.·· ~~ ·:·. : 
. .• .... 

Ii.~·:.:·. 
.... : ... 
·• ... 

.. .. 
.. . . 

.. · . 
.. . . 

i---------11--------------------t 

llEPTll 
b 

0£SCRIPJllN Of llATDllAl.S 
c 

- F"ILL-SAND: modoro1e yellow brown (IOYR 
5/ 4}, soft, dry to 0.9 ft then moist, = moderately well graded, minor slit, fine 

1- groined. (SW) 
----2-: SAND, os above: to 2.6 fl then 

-
_ WASTE: darlc ~llow brown \ 10YK 4t -LJ to 

3- dusky yoHow brown (10YR 2j/2). rusty 
- sond. amoll tlnsol type plostlc. ---4--:: WASTE: soft black (NI), saturated waste 
- colloidol to slud9y, 9roy, holry layers, 
- medium grey to greyish-block (N4)-(N2). -

5-----6--:: WASTE, os obove: to 7.4 ft then 
--

7_:::. 
-
_ SAND: very ll9ht grey (NB), hord, fine 
- groined, black zones/mottling. 

B--:: SAND, as above: moist, hard. 

---
9-

---

GROUT 
FnD SCICDllllG 

Rl.SllLTS 
4 

HS=19.4ppm 

HS=l2.6ppm 

• 

91JULH03Q 
atll-007 

lllOW 
COUNIS 

' 0,1,0,1 

o.o.o.o 

0,0,9,4 

0,0,4,5 

TAC 

1.2/2.0 ft 

0.7/2.0 ft 

composite sample 
from 2.6 ft to 
7.4 ft 

2.0/2.0 ft 

2.0/2.0 ft 
VOA collected ot 
6.0 ft to 7.4 ft 

91JULH03C 13,22,15, 2.0/2.0 ft 
ac33-oos 2s VOA collected at 

8.0 ft to 10.0 ft 

I PROJCtl HOLLOMAN AFB Rl/FS FOR 29 SITES HOU llO. SB-30&33-04 

--..... -----------..... --------..... -..... 
-..... --i------------
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DRILLING LOG llOl( Ill. 

SB-30&33-05 

I. COllPAllf llAllE RADIAN CORPORATION I z. llll1JIC SUICOlllRACJOll so UTH WE ST ENG INC SllllT 1 
or 2 Sll[[1S 

1 PllO.l:crHOLLOMAN AFB Rl/FS FOR 29 SITES " 1.0CA1IOll 30, 33 
s. 11A11E or DlllllER A LEX SANCHEZ L IWIUFAClllD'S llESICllAllOll or Dill. HOLLOW-STEM AUGER 
1. sms Alll TYP£S fl 11111J1C · R01otfMr11 ~ DIA.: 75· L ltOl£ l.DCAllClll 676056.3 {Y),552823.8 {X) AND SAllPlllG EQllPllCllT 

t. SUIFACE B!YA'llON 4100.76 
10. DA1E STAllJDI 2 6 AUG 91 , 11. DA1E COll'l.EJ[D 2 6 AUG 91 

12. INOBlROCll THICIOIESS 15. 111'111 GllOUllDWATO OICOUlllDED 

13. W'TH IJllUfD llJO llOCIC IL 111'111 JO WATEI MD EUl'SOI 1llC M1DI DlllUJllG COll'l£ID) 

14.. TOTM. DEPTH fl HCll 1 2 • 0 ft. 17. on& WA10 lMl ESURDms (Sl'ECIN) 

II. l:(D'l[CllllCAL SAllPlES DIS1lllBCD I UNlllS11mll I lt. TOTAL llUlllO ti' COllE BOXES 

20. SAlll'US Flit OIDICM. AIW.YSIS voe IDALS 01ID (Sl'ECfl) 01ID (Sl'ECfl) 0110 (Sl'Ecn) 21. IOTA&. CG11: 
l[COVEIJ 

I 

2z. DEPOS1ncJ11 or llOl( uacrum 110N1TD11111C wru ona (Sl'ECfl) 23. SIGNA'llllC OF INSl'ECTOI 

GROUT LEM 
m.oscm. f;[01[CH SAii\[ AllALYllCAl aow 

ruv. DEPTH 11XR1'T1111 Of llATEIWS 01.lS OR COllE IOI 1111. SAllU llO. COUlllS REIMllkS/IECIMI 
0 b e • • f ' It 
. - SILTY SAND: pale yellowlsh-brown (10YR 91JUUI030 1,3,3,2 1.0/2.0 fl . . - 6/2), stained moderate yellowl1h-brown lc:JJ-009 composite sample . . .. . - (10YR 5/4), wllh depth. (SM) from 1.5-a.o ft . -. .. .. .. 1-. . -. . . -. . . -. . -. .. 2- SILTY SAND, as above. (SM) 1.5/2.0 ft . - HS=3.6ppm 1,0.0,1 . .. .. -.. . . -. . .. . -" ... 3-. -. .. -. -. .. . . -. .. . 4- SILTY SAND. os above. (SM) . . . .. - HS:10.6ppm 1.0.0.1 1.0/2.0 ft .. . - VOA"• collected . . - from 4.0-6.0 ft . . ' .. ·. -. 5-.. -. . .. -. . .. -.. . . -. . 6-. . SILTY SANO: greyish-orange (10YR 7/4), 10,12,15, 2.0/2.0 ft . . -.. . - slightly stained. {SM) 17 . . -. . . -.. . . 7-. . . .. .. -. . -. . -.. -. 8- • . SILTY SAND, as above: ve~ pale orange 91JULH030 24,33.35 • 2.0/2.0 ft . .. . . -. (IOYR 8/2), not stained. SM) &:33-010 40 composite sample . . -.. .. - from a.0-12.0 ft . . . - VOA's collected 

I ' ' 9 CLAYEY SILT: greyish-oronge (10YR 7/4). from 8.0-10.0 ft 
I I I -
I I I - low plostlclty. (Ml) -I I I -I I I I PllOJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOU: 

111
• SB-30&33-05 

= ~ 

-------------------------------------------------



[IIY. 

• 

DRILLING LOG 
HOLLOMAN AfB Rl/fS lllSPCCTOR 

Dmll 
~ 

11 

12 

13 

14 

15 

16 

F10D SCllCDllC 
DCSCll'IDI Cl llATDW.S DUS 

c • 
SANDY CLAY: vary pol• orane• (IOYR 8/2). 
medium plasticity. sand very flna to 
coarse grained, well gradad. (CH) 
SANDY CLAY, as abova: pola yollowish
brown (IOYR 6/2). (CH) 

• 

PllO.lcr HOLLOMAN AFB Rl/FS f OR 29 SITES 

llOl[ NO. 
SB-30&33-05 

Sll[[J 2 
LEM or 2 SKDS 

15.25,31. 
43 

2.0/2.0 ft 

IQ[ NO. SB-30&33-05 
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DRILLING LOG NOU: NO. a ... 
SB-30&:33-06 -

1. COll'MI'/ IWI( RADIAN· CORPORATION 12. IB1llC SUICON1IACJOI SOUTHWEST ENG INC SllET I 
or 1 KEIS 

l.~OLLOMAN AFB Rl/FS FOR 29 SITES c. l.DCAlQI 30, 33· 

5. NAllC or DRWI AL EX SANCHEZ i. IWUACNIO'S inuAlDI or Dill HOLLOW-STEM AUGER 
1. SIZE'S All> 1lP£S or llRl1JllG HnREHnl I=' DIA • 7.5-- L tlOI[ lOtA1IOll 676078.6 {Y),552836.8 {X) .. SAllPlllG [QUl'llNT 

t. SURFACC CUYAJINI 4101.34 
10. DATE STAllED 2 7 AUG 91 I"· DATE CGllPl£1Ul27 AUG 91 

12. MlllUIDEll lllClalCSS 15. DCl'IH GIOIHIWATER DICOUllTDlm 

13. Dmlf DRWll llJCI IOCK 15. DmH 10 WAlD AND EUl'SDI TllE Arni IBlJC COllPlmD 

IC. TOTM. DmH or ltOl.E 10.0 ft. 17. 01IU WAlD L£VD. llWUllOOTS (SP[CfJ) 
• 

IL GCOTECllOL SAll'l1S lllSJUllllO I UllllS1UllllCD 111. TOTAL llUll8EI or COllC IOXlS 

20. SAlll'lfS FOR CHElllCAI. AIW.lSIS WC llCTM.S onn (SPECIY) ODO (SFECl'Y) OTID (SPECIFY) 21. 10l'Al COi[ 
l(CCMIJ 

I 

22. IJ[POSIJIOll OF' llCl.£ IACl<FIUD llOllTDllllG WllL ono (SPECIY) 2l. SICNA'Jm or llSPCCT .. 

GROUT LEM 
fl[l)SCl(NIC GCOT£Cll $Alll'll .wlntAL BlOW 

EUY. DmH l6CM'JIOll or llo\TEllAl.S ll£SIJl.1S OR CORE IOX llO. SMft[ llO. COUNIS IOIMllS/J[COUf 
• • c d • , 

' • . . - SILTY SAND: moderate yellowish-brown 3.3.2.8 1.5/2.0 ft -. . - (10YR 5/4). aond very fin• to fine grained -.. . - poorly graded. (SM) -. . . .. - -.. .. 1- -. . . - -. . . . - -. - -. . . "'• - -.. 2- SILTY SAND, as above. (SM) 1,2,0,1 1.3/2.0 ft -. . . - -. .. 91JULH030 composite sample .. - -
·: ...... - WASTE:: pole yeUowlsh-brown (IOYR 662), 1:33-011 from 2.0-6.0 fl. -·•. - bluish-white (SB 9/1), dusky yellow SY 91JULH030 RAS dup token -"·:r. ~. 3- 6/4) . 1:33-022 -. ·-. ·:.)·_ .. - ~ 

•. ··: .. - -
.. -. ··~~ .. :. -~·-~: - -- -.. -... 4 -. SILTY SAND: Ught brown (5YR 5/6), (SM) 1,0,0,1 t.5/2.0 ft . .. .. - -.. . - grading into WASTE: block (1N), modorolo VDAA couactod from -. ·.· - yellowish-brown (10YR 5/4}. (SM) 4.0-6.0 ft, -. .. - -.. 5 

WASTE:. -
:: •i · .. -.~ - -
·.·~ ... -_:. - -- -_:. .. =·.:~··. - -. . 6 1::.ILI J ~u: polo yel1ow1an-orongo 7,18.21,27 2.0/2.0 ft -. ' . - -. - (1DYR 8/6), sand very fine to fine 91JULH030 composite sample -. . - grained, poorly graded. (SM) 1:33-012 from 6-10 ft. -. . . .. . . - VOAa colectod from -. . . 7- 6.0-8.0 ft • 

,___ .. . . - -.. . - -. . . - -. . - -. . 8- SILTY SAND. oa above. (SM) 2.0/2.0 ft -.. .. - 24,39,49, -.. 50+ . . - ~ .. . . - -. . . . - -. 
9 -I I I - CLAYEY Sill: modoroto yeMowish-brown -I I I - (1DYR 5/4), low plosticlly. (Ml) -I I I - -I I I - TD= 10.0 ft -I PllOJ[CT HOLLOMAN AFB Rl/FS FOR 29 SITES ltCU 

111·sB-30&33-06 
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DRILLING LOG llOl£ NO.. ~ 
SB-30&33-07 t:! 

1. CGWANY IWI£ RADIAN CORPORATION I t DRIUllC SU1CON1RAC1011 SOUTHWEST ENG INC Sll[f 1 
or 1 SllCEIS 

3. PllOJ£CTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. LOCAllOll 30, 33 
5• NA11E or Dill.El ALEX SANCHEZ &. ~ACIUIO'S DCSIQIAllOll or Dlll1 HOLLOW-STEM AUGER 
7. SIZES AMO J'fP£S Of DRIWllG MnllfHnl ~ nl.6. • 75· L llOII lOCA1IOll 676060.7 (Y),552868. 7 (X) 

- SAllPUllG [QlJNNr 

t. •AC£ [l!YAllOll 4101.02 
10. llo\1[ STARIDI 2 7 AUG 91 , II. DAlE COllPl£IID27 AUG 91 

12. O¥[ll8UllD£ll llllCICNCSS 15. D£PIH l:ROIHIWAT£1 DICOONTDl£D 

11. DlP1H DRIU£D lllTO ROCK IL DCPllf 10 WAIU NII WPSCD tu: Arni DD.lllG COll'l£IED 

14. 101AL OEPTH OF llOl£ 8.0 ft. 17. ODO WAltl LM1. IOSURDOIS (SPCCll) 

IL G(Ol£CllNl:AL SAll'US DIS1UR8ED I UNDISMKD I It. JOTAI. ~Of COi[ IOl£S 

20. SMIPlES fOR CllCllCAI. Wl.'151$ WC llO'Al.S OTIO (SPECfY) OllO (SFmFY) 0111£t (SPCCfY) 21. JOTAI. COi[ 
llECIMRY 

% 

22. D£P05ITIDll OF IKlE llACICflU.(I) llOlllTORlllG WW. ono (Sl'£CfY) 21. SICllllUI( or INSPCCTCR 

GROUT LEM 
Fll.D SCRaillc C[OlECH SAlll'l[ AllAL'flU llUllf 

ruv. OCPIH llESCllll'llON or MATEllAlS 11£SUL1S Cll CORC BOX NO. SAllPl( llG. COUlllS llDIARKS/l[COW:llY 
• II c d • f • h 
. . - SILTY SAND: moderate brown (5YR 4/4). 3,9,6,4 2.0/2.0. fl ,__ . - sand very fine to fine grained, poorly -· . . .. - ~raded. (SM} -. . -.. -.. .. 1- -. - ' -.. .. .. - -. - -. . - -. 

I I I 2- CLAYEY SILT: moderate brown (5YR 4/4), 91JULH030 4,7,12.15 2.0/2.0 ft -I I - -I I - low plasticity, gypsum c~stals. small waste at33-013 2,5,10,10 campostte sample -
I I - body at top. olive grey 5Y 4/1 ). (ML) 2,4,7,10 from 2.0-4.0 ft -
I I - 3,2,6,10 VOAs collected from -
I I• 3- 2.0-4.0 ft -
I I - -- -I - -I - -4- Cl.AY£Y SILT, as above: no waste. (ML) 91JUlH030 7,10,10,11 2.0/2.0 fl -- -- 1;33-014 composite sample -- from 4.0-9.0 ft -

I - VOAs collected from -
I 5- 4.0-6.0 ft -
I - -
I - -- -I - -I 6- CLAYEY SILT, as above. (ML) 5,11,12.22 2.0/2.0 ft 

,__ 
I - -I - -I - -
I - -
I 7- ,..__ 
I - -I - ,_ 
I - -I I I - """" 8 TD= a.o ft ,..__ - -- -- ,_ 

- -9- ,.___ 
- -·- -- -- -,., . 

I PROJ[Cf HOLLOMAN Af B Rl/FS FOR 29 SITES H<l£ NO.SB-30&33-07 



I 

• I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

,. 
I 
• 

DRILLING LOG JIOlf NO. ~ 

SB-30&33-08 ~ 

1• COllPAllY. MIE RADIAN CORPORATION 1 z. DllWIG SU8COllllACTOll S 0 UTHW EST ENG INC SlfttT I 
or 1 51([1$ 

l. raomHOLLOMAN AFB Rl/FS FOR 29 SITES L LOCAblll 30, 33 
s. UME or Dll1D ART VALTIERRA '- IWUACIUllO'S llESICMllOll or 111111 HOLLOW-STEM AUGER 
7. Sl2IS MID TmS ct IN1llG ROREHOLE DIA· 7S L HOII l.DCATIOll 676069.88(Y), 552875.26(X) AND . SAlll'UIC EM'llCllt 

9. SUllFMI WVATIOll 4101.04 
ID. DAT[ SJARTED 27 AUG 91 1 11• 11.\1[ COllPl£l[02 7 AUG 91 

12. OWJBJllDt:ll 'lllCIOIESS 15. DEl'1ll GllOUllDWA'IEI DICOUlllD£ll 

13. DEl'1ll llllllll INfO IOCIC 11. DEl'1ll 10 WAltl AND Wl'SED Tiii( Af1CR Dllll.llG CCJll'l[1[I) 

14. IOTAI. DD'IH W HOII 6 ft. 17. ODD WAJD l£Vll IDSUllDIDllS (Sl'CCfY) 

11.~S*US DISJIMD I UllllSllRID 119. lOTAL llUlllCI Of' COllC BOXES 

20. SAllPlD FOi OIDICAI. WL'ISIS voe ll(IAl.S emu (sP£cn) emu (Sl'Ecn) ono (srt:cn) 21. IOTAL C01C 
ICCOYERY 

lt 

22. IE'OSltlCll or HOt£ llACQll[D llOllTOllllli YltlL OllD (sP£cn) 2l. SIGNAllllE Of lllSl'£C10lt 

GROUT TAC 
Fm SC1ICElllllC> (;[Ol[Cll SAll'l£ MIAl.mtAL llDW 

DEl'lll Dt:SClllPllON Of 11Al£RW.S l£Sll.1S OR COIC IOX NO. SAllPI£ llO. COlllTS llDWIKS/R(CO'ltllr 
D II c d • f ' h 

- - - ... - FILL. SANO, SILT at CLAY: very pale orang. 0.1.2.0 2.012.0 fl -- - ----- - (10YR 8/2), to moderate brown (5YR ---- - 3/4), dry crumbly. disturbed sediment, --- -- -- - - to 1.4 ff. -
I- - - - 1- -- -- --
\;~;_\ 

WASTE: moderate brown (10YR 4/4), with 91JULH030 -- -
2-= minor block (N2) zones composed of a33-0l5 -steined sand. 

2.0/2.0 fl -- WASTE, as above. 
0,0,2,4 -- VOA from 2.0 to -

+; .• : ·-·· - 2.5 ft -·.· 
·. ·.r: - -.. 3- -. ~· -
I - SILT: very polo orange (10YR 8/2), hord. -- -I - dry, non-plastic, crumbly. (ML) -I 4- SILT, a• above. 91JULH030 o.o.o.o 1.7 /2.0 rt 

,...._ 
I - -
I - &33-016 -
I - -
I - -
I 5- -
I - -
I - -- -I - -I I I 6 TO= 6.0 ft -- -- -- -- -

7- -- -- -- -- -a- -- -- -- -- -9- -- -- -- -- -
I PRO.UT HOLLOMAN AFB Rl/FS FOR 29 SITES llOl[ NO.SB-30&:33-08 
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DRILLING LOG llOl.E llO. 

SB-308'33-09 

1.t011PA11Y 11A11E RADIAN CORPORATION f z. lllWIG SUICOlllllAC1I> SOUTHWEST ENG INC SHaT I 
Of 1 SHmS 

1 l'llDJ[aHOLLOMAN AfB Rl/FS FOR 29 SITES '- LOCAllOll 30, 33 

5.IWEOFDlllll ART VALTIERRA "MAUACJUID'S DESIGNAllOll or Dill HOLLOW-STEM AUGER 
7. SIZES AID 1YP£S or DRlUllG RORVHOI r DIA • 7 .5 .. 

L llOl£ UICA1DI 676083.95(Y), 552889.61 (X) AND SAllPUllG EOW'llClll 

1---------------ft. SUllFAC£ EUYATICN 4101.15 

t-------------t lt.DAlE STARml 2 7 AUG 91 j 11· Dll[ COlll'l.DDl27 AUG 91 
15. llPlll GllOUNllWA10 OICOUlllD£D 

11 111'111 lal!D lllO 110CX IL llPlll TO WAltl AID WPSED 1M WI DllWIG CMl£1D> 

14. TGTAl. DEPIH or llOl£ 6 ft• • 17. 01IER WAmt l1Vll. IOSUllDl[lllS (SPECIT) 

I I It. 10TAL ..,.. Of CORE llOl£S 

onn (SPEClf'I) onn (SPEClf'I) onn (SPEaf'Y) 21. TOTAL .am: 
.__--~--+-----+--------11-------...... ----"""-f KCOVERY 

% 

22. lll'OSlllOll or 11011 llOlllOlllC WDL onn (SPEClf'I) 21 SICNA1111£ or lllSPCC'llllt 
i-------+--~~-+----------'4 

• . . . . . . . . . . 

b c 

- SILTY SAND: mod•ral• brown (5YR 4/4). 
- hard, dry fin• ta very fin• grained, th•n 
- at 0.9 ft. (SM) 

1-WASTE: dusky yellow brown _\10YR 2/21 lo 
- dork yellow brown (10YR 4/2), moist, = sandy, plastic material common. 

-
2--= WASTE, as above: plastic mot•rlol common 

GROUT 
Flllll SCICENllG 

11£SUL1S 

• 
GEOTCCH SAllPlE AllAl.YllCM. 

OR COllE BOX NO. SAlll'l[ 110. 
• I 

91JULHOJO 
l:JJ-017 

II.OW 
COlll1S 

• 
2,4,2,S 

TAC 

1.0/2.0 fl 

compaslle sample 
from 0.9 ft to 2.7 
ft 

5,13,12,11 1.-'/2.0 ft --- VOA from 2.0 ft to -

I I 

- Sl.T: very pole orange (tOYR 8/2), hard, 
3--= dry. crumbly, non-plastlc. (Ml) 

---
4--= SILT, as above. 

---5-----

91JULH030 
1:33-018 

2.7 ft 

6,5,9,15 2.0/2.0 fl 

6----------------+-----..-.----1----+----110: 6.0 fl ----
7-----a-----9-----

IPIOJ[CT HOLLOMAN AfB Rl/FS FOR 29 SITES llOl£ HO.SB-30&:33-09 

---

---------------------------
-



I 

Ce ..... 

DRILLING LOG llOl£ NO. .. 
~ 

SB-30&33-10 ... 

I I. COllPAllY MAii[ RADIAN CORPORATION f 2. OM1111G stJBC0111RACTC1 S 0 UTHW EST ENG INC SH[[l I 
OF 2 HDS 

:s. PROJCCTHOLLOMAN Af B Rl/FS fOR 29 SITES 4. LOCA1IOll 30, 33 

I 
s. ~or DllWlt ALEX SANCHEZ '- llAlll'ACJUIO'S DESIGllATIOll or DRl1 HOLLOW-STEM AUGER 
7. SIZ[5 A11D TmS OF DlllUJllG RQRrHnl ~ DIA • 7.5" I. llOlf LOCAllOll 676059.06(Y), 552953.17(X} Allll SAllPUIG ECllREIT 

I 
9. SUIFACE lllYATIOll 4100.65 
10. DATE STARIDI 2 7 AUG 91 I 11·-Do\l[ CWl.fl(D27 AUG 91 

12. CMRllURDCll 1HICIOIESS 15. DEP1H CllOUNDW41ll ENCOUll1tR£I> 

I 13. IE'lll DlllU£D llllO llOCIC IL DO'lll TO WATEI AllD IWSED 111[ WR DlllLUIG COllPtI1ED 

14. TOTAL DCPtll OF HCU l 4 ft. 17. OTIO WATER l£VO. IDSUIDIElllS (SP£CfY) 

I 11. GCOTECllllCAI. SMIPl.[S DISMlll[D I llllllS1lllll[D I It. TOTAL llJlllCll Of CORE BOXES 

20. SAllPllS f'llll CllElllCM. .UW.YSIS YOC IEAlS OTID (Sl'EClfl) ono (SPEClfl) OTIO (SPECIFY) 21. TOTAL COIC 
RCCCMRY 

% 

I 22. DEPOSITION Of' llOl£ llACICflUD) llONlfORING WCtl OTID (SPECIFY) ll SIGllAllJIC Of llSP£CTOI 

GROUT TAC 
mJ> SCRCDllllG GCOJECH SAll'l.£ AMALYllCAL a.ow 

DEPlll IDCllll'TIOll Of IW£RIM.5 ll£Sll.TS DI COii( IOX llO. SAll'l£ llO. COUlllS RDMlll'S/IECO'tm 
0 b c d • , f II 

I - SANDY SILT: light brown (SYR 6/ 4), dry, 2,4,6.4 2.0/2.0 ft I-
I - soft, non-plastic:. (ML) I-

I - -
I - -
I 1- -
I - -- -I - -I - -

I 
I 

I 2- SANDY SILT, as obove: to 2.6 ft. HS=O.Oppm O,D,0,0 0.9/2.0 fl ·-
I - -
l - -

WASTE: dork yellowish-brown llOYR 4/2), 91JULH030 composite sample -
""!'. - -.. 3- dry, silly and sandy, paper fragments. &'.33-019 from 2.6 ft to 8.9 -.. . . - ft -....• . •: ... - -·.·.: ..... - -- -.,. 4- -, ~ :.~ - WASTE, as above. sandy: dry. HS=O.Oppm 0,0,1,5 0.8/2.0 ft -... 

I 
- -

--~: ··.·· - -.. - ' -• • 1:: _·h· 5- -•. . - -'•; 
.~ - -.. - -

I 
·' 

.. - I-; .. 
.. ·_·•:· 6- o.o.o.o 0.0/2.0 ft -- -.. . . - -.. ...... - I-

I 
J.• .. : 

. - ,_ 
... 7- installed sand -·• 
., - catcher in SS -. : : .• - -

;· ...... : : .. - -
: ··. - -8- WASTE, as abov•: with black soft sludge HS=67.0pprn 0,2,16,30 2.0/2.0 fl -... • 'i>! - -

I 
.· .. : - and plant material, to 8.9 fl, grading lo VOA collected from -~ · ... - 8.0 ft lo 8,g ft -. . , . 

SILT: medium ligl\I grey (NS), hard, dry, -
I I I 9- -
I I I - crumbly. (Ml) -
I I I - -
I I I - -
I t I - -I PllOJCtr HOLLOMAN Af B Rl/fS fOR 29 SITES HOl[ NO. SB-30&:33-10 

• 



D 

DRILLING 
HOLLOMAN AFB Rl/FS 

b c 

SANDY SILT: grey N6), hord, dry, cumbly, 
gypaum, non-plastic. (Ml) 

LOG llOl( llO. 

SB-30&:33-10 
SHm 2 

TAC or 2 Hm 

GC01CDI SMl'l£ AllAl.YllCaL aDW 
OI a. IOX llO. SAllPl£ llO.. QUllS 

• I I 
91JULH030 7, 18,50+ 
3:33-020 

1.5 2.0 ft 
composite sample 
10.0 to 14.0 ft 
VOA collected ol 
10.0 to 12.0 ft 

9.13,1'.U! 2.0/2.0 ft 

-----------------1,..._----+------1----+----tyo= 14.0' 

no.m HOLLOMAN AFB Rl/FS FOR 29 SITES IQ[ 
111

• SB-30&:33-10 
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DRILLING LOG lfOl( llO. ~ ... 
SB-30&33-1 1 c: 

I. COllPANI' llAllE RADIAN CORPORATION 12. 1JR1J.111G SU8CONWClt1I SOUTHWEST ENG INC Sll£['f I 
or 1 Sl(EJS 

1 PllO.ICTHOLLOMAN AFB Rl/FS FOR 29 SITES .l LOCATIOll 30, 33 
s. !WI: or DlllllD A RT VALTIERRA 1. MAlllFJCllRll'S DEDA'lnl or Dill HOLLOW-STEM AUGER 
7, SIZ£S AND T'tPCS or lllllJNG Hn1.1~'HOI i:- DIA • 75· •• llOlf UlCATIOll 675881.04(Y), 552831 .57(X) MD SMl'lllG ~Ill 

9. SWf"AC[ ruYATIOll 4101.37 
18. DlTE STARIDI 2 6 AUG 91 111. DA1E COll'l!lID26 AUG 91 

12. CMJlllURO[ll TllCICllES'!i 15. DEP111 GllOUNDIJA'lm EllCOUlllEllED 

ll. Dm1I DlllUfD 1111'0 llOCX 16. DEPlll lO WATEI AllD WPSDI Tiii[ Af'TER DlllUllG COlll'l[1(J) 

1'- JOTAL DEPllf or HCI[ 8 ft. 17. D1IO WAl[R IMl I05Ul(MOOS (SP£Cll) 

IL GCOJ[QllCAL SMIPl£S DISlll&D I UNDIS1\lllE) I "· JOTAL lllNKI or COIC BOXES 

20. S&llU'5 FOR CltDICAl. AllALYSIS voe IOALS OllD (Sl'[Cll} OTID (Sl'[Cll} ono (Sl'[an) 21. TOTAL COi[ 
l[COVER'f 

I 

22. lll10Sl11Cfl or llOU 8ACXfl.W) llONITORllG wru ono (Sl'[Cll} Zl. SIGNAIUllE or lll5l'EC10ll 

GROUT TAC 
nno SC11CEN11G GCOTCCll SAMPl.E AllALYl'ICAL ROW 

DEPllf DESCRll'llOll or llATEllollS ll£SlJl.JS Oii COR£ IOI NO. SAlll'l£ llO. COOlllS llDWllCS/RECO'O'I' 

• ~ c d • f • .. 
- - - - FILL; everything lo 1.0 fl. cloy, sand. 5,6,8,9 2.0/2.0 fl ---~---- - - - - gravel then ot 1.0 fl ,_ 
- - - - ._ --- - - t-- - - 1 ,___ 

\\:~::::. -SAND: greyish-orange (10YR 7/"), soft, t-- moist. poorly graded, fin• groined. (SP) ,_ 
- ..... - ,_ 

" " 2 SILT: very polo orange (10YR 8/2), 6,11,10,10 1.6/2.0 ft -- ..... - gypsum, non-plastic, moderately hard, dry. '--- (ML) -- ._ 
3- -- ._ 

- -- -- -4- SILT, as above: to 4.4 ft then 6,9.10,17 1.7/2.0 ft -- ..... - CLAYEY SILT: moderate brown (SYR 4/4), '--- '--- moderately plastic, gypsum mottling, ..... 
5- slightly moist. (ML) '---- ..... - ..... - ..... - ..... 
6- SANDY SILT: moderate red brown (5YR 6,12, 10,12 2.0/2.0 ft -- ..... - 4/"), non-plastic, slightly moist, soft. (ML, ..... - ..... - '--
7- 1--. . - ,__ . . - grodes to SAND! light brown (SYR 6/4J, ,__ 

··:·.·.:·:-.· - ...... - sort, very1~p~rty grod•d, fine to very fine ..... 
8 lnralned. SP -- TD= a.o ft ..... 

- no woste body '--- encountered ,__ 
- ..... 

9- '---- ..... - ..... 
- '--- ,__ 

I PRO.ICT HOLLOMAN AFB Rl/FS FOR 29 SITES llOl.[ 
111'SB-30&:33-11 
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DRILLING LOGS 
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DRILLING LOG HOU Ill. e t.tW-30&33-01 

I. COllPAllY IWIC RADIAN CORPORATION I z. IRlllG SUBCON1RACTOR SOUTHWEST ENG INC SHECT I 
or 3 SKE1S 

3. PRO.lCTHOLLOMAN AFB Rl/FS FOR 29 SITES '- l.OCADON 30. 33 
5. IWIC Of DRWR ART VALTIERRA &. llANUF'AC1111£R'S DES1GHA110N or DRlL HOLLOW-STEM AUGER 
7. SIZ£S NII lYP(S Of' ._ BORJ:"Hnl i::- DIA.· 7.5"" I. HOl£ l.OCATKIN 676333.33(Y), 552710.92(X) AND SAllPl.H: EQllPllOO 

9. SUllFACE ll!YATION 4 1 Q 3 • 3 1 

10. DATE STARllD 28 AUG 91 111. DATC COMPL£1tl128 AUG 91 
IZ. OYDlllURDDI THICIOIESS 15. llE'llt GROUNDWAlII £NCOUll'l[ll[f) 21.2 ft bgl 
13. DD'lll Dlll.l.[D 11110 ROCK 16. rant TO WATEI AND Wl'SED 1111[ ArnR DRIUJIG COllPLEltD 

22.4 rT I 30 minutes 

U. TOTAL DEP1ll Of HOl£ 3 1 ft. 17, 01lD WAlER IMl loEASUllDIOOS (SPECIY) 
04 NOV 91 23.87 ft bmp 

IL GD>TmlllCAL SAllPUS PIS1lllllED I lMDISllllllED I It. TOTAL llUllllCll or CORE 80X£S 

ZO. SAll'lIS FOii CllElllCAl AllALYSIS voe METALS OMR (SPECIFY) Ol1D (SPECIFY) OllD (SPECIN) 21. TOTAL COit[ 

llCCOYEll'I' 
::i: 

zz. DEl'OSlllOll or llOlf llACKFIJ.[l) llONlrOAlllG wru 01lD (SPCClfl) 23. SIGllATURE Of llSl'ECTOI 

x TAC 
rm SCRCElllllG GCOTECH SAll'lE ANALYTICAi. BlOW 

DEP1ll DESClilPTDI or llATEllAl.S llESIJl.15 OR COii[ BOX llO. SAlll'l[ NO. COUNTS ROIAllKS/RECIMRY 
a b c d • I 9 h . . - SILTY SAND: moderate brown {5YR 4/4), -. . .. - dry, fine to vary fine groined. (SM) -. . . ... - -. .. - -.. .. 1- -. - -. . .. - -. . - -. . . - -. . 2- -. - -. .. . . . . - -. . . - -. . . . - -. . 3- ' -. -. -. - -. - -.. .. - -. .. 4- -. .. - --: ·. 
.. - -. - -. . - -.. . 5- -. . . SILTY SAND, as above: SOFT, very poorty DH=O.Oppm 2,4,8,9 2.0/2;0 ft .. - -.. .. - grodad, very fine to fine grained, soma -. . gypsum mottling. (SM) . .. - -.. . . - -. . 6- -. . 

·1- - -. - -. . -1-=- CLAYEY SILT: moderate brown (5YR 4/4), -hard, dry, modaraf• ~lasHclty, abundant -- gypsum mottling. (Ml -- -- -- -a- ....._ 
- -- -- -- -9- -- --.. - -. . . - -. 

IPRO.W HOLLOMAN AFB Rl/FS FOR 29 SITES llOl[ NO. MW-30&33-01 



DRILLING LOG ~~30&33-01 ~~"4 
~P11o.1--a ___ H_O_l_L_O_M_A_N __ A_F_B __ R_l/_F_S _______ lllSl'E __ CTOR ________________________ TA-C+~---3~2SHCDS------t 

• 

... . ·.· .. · .·. .. 

llD'1H 
II 

FIQD SCllOllC 
1£Slll.TS 

• 
SILTY SAN~ mode,.ate brown (5YR 4/4), DH=O.Oppm 
aofl, moist. 

g,.oding to CLAYEY, SANDY SILT: moderate 
brown (5YR 4/4), hont, moderate . 
plasticity, gypsum mottling, slightly moist. 
(Ml) 

SANDY SILT: moder-ate brown (SYR 4/4). DH=O.Oppm 
hard. moder-ate plasticity, sllghlty moist. 
(ML) 

SllfY, CUY[Y SANO: moderate brown OH=1.6ppm 
(5YR 4/4), soft, moist. (SM) 

SANO: moderate brown (5YR 4/4), soft, DM;:1.0ppm 
saturated, fine to medium groined, 
abundant g paum crystals ond cluster-s 1" 
across. (SP 

CLAYEY SILT: very pale orange (10YR 8/2). 
moderotety hard. non-plastic. block 
material ot bottom of core looks organic, 
composed of gypsum. (ML) 

6£01ICH SAll'l£ MW.YllCAL 
OI COi[ BOX NO. SAlllU NO. 

I 

-30/33-01 

l'IOJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES 

IUlW 
COOHIS 

' 3,8,8.25 2.0/2.0 ft 

4,20.11,11 2.0/2.0 ff 

4,7,10,20 2.0/2.0 ff 

0,4,4, 10 1.6/2.0 ff 

26.1 to 211.6 ft sent 
for o•otechnlcol 
onolyals 

HOU Ill. MW-30&:33-01 



I 

-· HOU: NO. 
... 

DRILLING LOG ;;; 

t.AW-30&33-01 ~ 

I PROJ£CT HOLLOMAN AFB Rl/FS lllSl'CCIOR SllEn 3 
TAC Of 3 Sl€ElS 

nElD SClmllllG GEOl[DI SAll'l.E AIW.YllCAI. aow 
DEP1lf DESC111PT1011 or lll'IDIW.S RESll.TS OR CORE BOX NO. SAIR[ NO. COUNTS RDWIKS/R[QMRY 

c ' • I • II 

I 5.0/5.0 fl 

I 
HS= O.Oppm 
on dork 

I material 
TD: 31.0 ft 

I 
I 
I 
"19 
I 
I 
I 
I 
I 
I 
~ PROJECT HOLLOMAN AFB Rl/FS FOR 29 SITES llOt£ NO. MW-30&33-01 /. 
I 
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DRILLING LOG HOll NO. 
MW-30&33-02 

I. COllPANY llolllE RADIAN CORPORATION 12
• DRILLING SIJllCONTllACTOR SOUTHWEST ENG INC SH£[J I 

or 3 SHCE1S 

3. PROJlttHOLLOMAN AFB Rl/FS FOR 29 SITES 4. UlCA.lXlll 30. 33 
s. llAll: or DllWI A RT VALTIERRA 6. llAllUl"AClUllER"S llESIGllATDI or DllllL t:f 0 LL 0 W-STEM AUGER 
7. SIZES All> l'IP£S or llll1lHG B01uHOI i:- nrA.: 75· 8. llOlf l.OCATIOH 675765.27(Y). 552844.ZO(X) AND SAllPlllG EOUPllCllf 

9. SURl'ACC WVATIOM 4102.38 
IU. DATE STARTDI 28 AUG 91 , II. DAI[ COll'l[l[IJ28 AUG 91 

12. O'IDlllURO(ll TlllCKN£SS 15. !VIII QIOUNDWATER D1COUN1D101 21.02 ft bgl 
13. IUIH IR.llD DITO llOCX 16. IUIH TO WATEI ANO WPS£D TllE AFTER DRIUJllG COWl£l[!I 

04 NOV 91 23.52 ft bmo 
14. IOTA!. D£P1ll IS ltOl[ 3 2 ft. 17. OTllCR WATER U:VO. 11£ASURC11£111S (SPECfY) 

IL GEOT£CllllCAI. SAll'llS DIS11mD I UllllSTllRBED I "· TOTAL tlllllD or CORE BOX£S 

20. SAllft£S FOR CHDllCAl ANALYSIS YOC llETALS ono (Sl'EClfY) ono (SPECIFY) 01IP (Sl'Ccn) 21. TOTAL CORE 
ICCOYEl'f 

I 

21. D£POSITIOH « HOU 8ACkJlWD MONITORING WEil. OlltER (SPEcn) 23. SIGNAME OF INSPECICI 

x HTH 
mo SC1IIDlllG GEOJ[Cll SUf'l£ AllAl.YllCAI. M.DW 

DD'Tll DE5Cllll'Tlllll Of llATEMS RESIJl.TS OR CORE BOX NO. SAlll'l£ llO. COUlllS llDIARICS/11£CCMRY 

• b c d • , • h 

I I - cuttings 
I I -
I -
I -
I 1--I -I -
I -2-----

3-----4---
I -

I I -
I I 5- CLAYEY SILT: moderate brown (5YR 3/ .. ), 13,1 ... 20, 1.3/2.0 ft 
I I - dry, medium plasticity. mottled with white. 29 -I I - (Ml) I I I -I I I 6 . SILTY SANO: llght brown (5YR 6/ .. ), vary . . . -. . - fine grained. poorly graded. (SM) . .. -.. . . -. 7-. . . . -. . . . . . -. . . - SILTY SANO: as above. 10,3,2,7 t.6/2.0 ft . • i• -. . . a-. .. · . -.. . -. . .. . . -.. -. . 9-. --

v;~~ -
/ / , -

I PROJECT HOLLOMAN AFB Rl/FS FOR 29 SITES HOl[ NO. MW-30&33-02 

g"'"-· 
t:! 

----, --------------------------------------------------
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I I 

.. 

DRILLING LOG 
HOLLOMAN AFB Rl/FS lllSl'CCTOR 

IQ[ Ill. § 
MW-30&33-02 :! 

sm 2 
HTH or 3 Sl([IS 

FllD SC11CD11tG GE01CC11 SMftE WLYlDL aow 
~ c 

SILTY CLAY: light brown (SYR 4 4 , dry, 
medium plostlclty, mottled, smoll gypsum 
crystols, lnterbeddecl silts. (CL) 

SILT: R9ht brown (5YR 6/4), dry, (11. t-
11.9 ft). (ML) 

CLAYEY SILT: greylsh-oronge (10YR 7/4), 
dry, low plostlclty, trace flne to very fine 
grained sand. (ML) 

LTY CLAY: light brown (SYR 5/6), city, 
medium ploaticlty, small 9YJ»8Um crystola. 
(CL) 

SILTY SAND: Qght brown (5YR 5/6), dry, 
fine to Y9I')' fine groined, poorly graded. 
trace clay. gypsum ce .... nt. (SW) 

LAVEY SILT: light brown (5YR 5/6), dry, 
low plastlclty, troco fine sand. (ML) 

SILTY CtAY: rnocleroto brown (5YR 4/4), 
wot, troco Mind, medium ploaticity, small 
gypsum crystols. (CL) 

llESll.lS OI CQI£ IOI llO.. SAllPl£ llO. COOlllS RDMCS/ll[aMlr 
d • t II 

11,16.37, 1.9/2.0 ft 
34 

14,33,48, O.t/2.0 ft 
31 

12,17,19, 2.0/2.0 ft 
21 

13, U, 16, 2.0/2.0 ft 
18 

12, 1.t, 14, 2.0/2.0 ft 
12 

6,6,6,8 2.0/2.0 ft 

PIOm HOLLOMAN AFB Rl/FS FOR 29 SITES llOl£ in MW-30&33-02 

I 
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PllOJ[CT 

0 

DRILLING LOG 
HOLLOMAN AfB Rl/FS llSPCCTOR 

DUIH 
b 

11SC111P11D11 or llAlIRWS 
c 

SANDY CLAY: moderate brown (SYR '/.'). 
wet, moderate plostlcity, medium to fin• 
sond, cloy ond sond content vorios. (SC) 

F1DD SCllWllNG 
RE511.1S 

d 

GCOTCCH SAllPl£ 
OR C0I£ 80X NO. 

• 

HOU llO. ?i 
MW-30&:33-02 ~ 

Slf[[l 3 
HT H or 3 HEIS 

ANAl.YllCAI. aow 
SAlll.E MO. COUHIS RDIARICS/RECOVD!f 

f ' h 

2.0/2.0 ft 

-+-------------t---~r-----J----+-----iTD= 32.0 ft 

PRO.(CT HOLLOMAN AfB Rljrs f OR 29 SITES lllU "°· MW-30&:33-02 . 
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DRILLING LOG HOlE NO. ~ MW-30&33-03 

I. COlll'ANY HAii[ RADIAN CORPORATION 12. DalWNG SUBCONTRACTOR SOUTHWEST ENG INC SH[[l I 
or 2 SHmS 

3. PROJ(CTHOLLOMAN AFB Rl/FS FOR 29 SITES 4. LOCATION 30, 33 
s. NAii£ or DllUER ALEX SANCHEZ &. 11ANUrACIUQ'S DESICNATION or DRIL HOLLOW-STEM AUGER 
7. SIZCS AND 1YPCS or DRtUING BOREHOLE DIA.: 7 5" I. HOl£ LOCATION 675815.63(Y). 552958.61 (X) AllD SAllPlJNG (OUPll[llT 

9. SURfAC£ CLCYATION 4101.35 
ID. DATE SlARltO 2 8 AUG 9 l , 11. DATE COMPl.£T[028 AUG 91 

12. IMRBURDCN TlllCXllCSS 15. DEPTH GROUNDWATER ENCOUNTERED 
20.03 ft bgl 

13. DEPTH DlllUED INTO llOCX 16. DEPTH TO WATER AND DAPSED TillC AfTCR DRtlUllG C0111Pl£1£D 

U. JOTM. DEPlH or HOI.£ 2 7 ft. 17. OTHER WAIU LEVn llEASURCllOOS (SPEOl'Y) 
04 NOV 91 

18. GEOTECINCAL $.UIPL[S D!SlURBCD I UllOISTllll[D I "· 1orAL 111111ecA or CORE aoxcs 

20. SAllPl.ES FOR CllElllCAL AIW.YSIS voe IETALS onu (SPECJrY) DTl£R (SPECll"Y) OlHER (SPECIFY) 21. TOTAL CORE 
RCCOVCRY 

I 

22. O£J'OSITIOll or HOU BACICflUID llONITORlllG WCll OTHU (Sl'(OfT) 23. SICNA TUllC Of llSPCCTOR 

x ATC 
nno SCR££1111lG GCOT[CH SAllPI.£ AHAL YTICAI. Bl.OW 

DEPlll DCSCRIPllON Of llATERIAlS llESllUS OR COi![ BOX NO. SAllPU: NO. COUNTS R£llARICS/llECOY[llY 
D b c d • I ' h 

I I I - SANDY SILT: pale brawn (SYR 5/2). 2,8.15,37 2.0/2.0 ft ~ 

I I I - very fine. powdery, roots (lapsoil). ,_ 
I I I - {ML) ~ - ,_ 
I I I 1- ,__ 
I I I 
I I I - grades to greyish-orange pink (IOR 8/2). ,_ 

- ,_ 
I I I - ._ 
I I I - ._ 
I I I 2- .__ 
I I I - ~ 

I 1 I - ,_ 
I I I - ~ 

I I I - ...... 
I I I .3- ~ 

I I I - ...... - .._ 
- ...... 

- -.. - ...... .. 4- .__ 
- ...... .. - .,_ . - .... .. . - ...... 

5- SILTY SANO: moderate reddish-orange 10,15,11, 2.0/2.0 ft 
.__ . - ._ .. .. - (10R 6/6), very fine, slightly moist. (SM) 13 i-.. - '--.. - .._ . 6- .__ 

- ...... . - .._ 
.. - ...... . - ._ 

7- .__ .. .. - I-. - ...... .. - ...... . - - .._ . 8- ~ .. . . - .._ . . -. .,_ .. - .._ .. .. - -. . 9- -. - - -- ...... . . .. - .,_ . . . - .._ 

I PROJ[Cf HOLLOMAN AFB Rl/FS FOR 29 SITES HOit NO. MW-30&33-03 



":1w~5o&33-o3 ~ ~ 
~P110JC--cr~-H-O_l_l_O_M_A_N __ A __ f8~-R-l/_F_S~~--~~-SPE-cr_o_•~--------------~~---A-TC-+-:0--2-2~Sl([IS--~--c 

DRILLING LOG 

D 

... 

D£1'TH 
b 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

CLAYEY, SILTY SAND: moderate reddish 
brown (lOR 4/6). (SM) 

grades lo pale reddish brown (lOR 5/4). 
(SM) 

SILTY SAND~ fine. moist. pole reddish 
brown (lOR 5/4). 

SANDY CLAY: moderate reddish Drown 
( IOR 4/6), medium to fine, saturat•d. 
(CL) 

rnD SCRCClllNG GCOlCQI SAlll'lE 
RESUUS OR CORC IOI NO. 

d • 

AllALYllCAL 
SAllPlf llO. 

' 
Ill.OW 

COUNIS 

' 7. l 3.20,23 2.0/2.0 ft 

10,10,16, 2.0/2.0 ft 
17 

4,5,6,10 

-t---------------f------l-----+-----f----IT0=27.0' 

PROJCcr HOLLOMAN AFB Rl/FS FOR 29 SITES llOl[ NO. MW-30&33-03 
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DRILLING LOG Hill[ II). ... 
"' MW-30&33-04 ~ 

I. COlllPAllT IWIE RADIAN CORPORATION I 2. IR1JNI: SUllCOll1RACTOR so UT HW EST ENG INC SHEU I 
Of 3 SllCE1S 

1 PROJCCTHOLLOMAN AFB Rl/FS FOR 29 SITES '- LOCA'IKlll 30, 33 

$. NAlit[ OF DRWI ART VALTIERRA &. llMIJt'ACllJO'S llESWllOll OF DllJ. HOLLOW-STEM AUGER 
7. S1ZCS All) TIP£S Df' lllllUIC AOREHOL I=" DIA.: 7S I. Hiil[ UlCA1ION 67591 2.54(Y). 553036.27(X) AMI SAllPlllG ECIW'llDIJ 

9. SI.WU WYATIOH 4100.91 
10. om STAllDI 28 AUG 9 1 , II. DATE Clll'l.£TED 2 8 AUG 91 

12. CMlllURlD 1lllCkNm 15. DEPlll GROUNOWATElt DICOUll1Ell£D 22.0 ft bgl 
13. 111'111 DllWD llJO ROClt 1 l DEPlll TO WATEI AND nAPSED 111[ Arni DRllUIG COllPl£ltD 

04 NOV 91 21.76 ft bmp 

14. lOTAL DEP1H Of llOlE Z5 ft. 17. 011D WA'ICR IMl IDSUIDIOOS (SPCCIY) 

IL G[Of[ClllCAL SAllPLCS DISMl[I) I lllDlr I "· TOTAL llllllD « CORE BOXES 

20. SAllPUS rat CH£lllCAl. AIUL'ISIS voe llEIAl.S OJID (sPEClfY) OTID (Sl'fClfl) OllD (SPCCfY) 21. TOTAL CORE 
ICCOVEIY 

I 

22. IVOSlllOll « llOl£ llACKFl1ID llONTORlllG wcu emu (sPEaFY) 2l. SIGllANIE Of INSl'CCTOR 

x TAC 
mo SC11£D1111G CCOTEat SAii\£ AllAl.YTICM. a.ow 

llEP1H DESClllP110ll Of llATDIWS R£Sll1S Oii COIC BOX NO. SAllPl.E NO. COlll1S RDIAllKS/RECOYEIY 
I b c d • f I h 

i - Drilled to 5' bgl 
..... 

I - ..... - ..... - ..... 
1- -- ..... - ..... - ..... - ..... 
2- ....._ 

- lo-- ..... - ..... - ..... 
3- -- ..... - -- -- -4- -- ...... 

- ,__ - ...... 
- ...... 

s- SANDY SILT: greyish-orange pink (IOR DH=0.2ppm 5,8,25,28 2.0/2.0 ft -- '-- 8/2), dry, non-plaslie, erumbly, hard. ...... 
- gypsum, becoming more sandy near 7 ft. ...... - (ML) ,__ 

6- -- ...... 
- ...... - .... - ...... 

7- -- ...... - ...... 
- .... - ...... 

8- -- ..... 
- '-- ...... - '-

9- .___ 
- -- -- -... - -

IPllOJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES HOlC "°· MW-30&33-04 



DRILLING LOG ":tw~30&3J-04 § ~ 
~P110.1--a~-H-O_L_L_O_M_A_N~A-F_B __ R_l_/_F_S ______ ~WE--CJD11-------------------------TA-C+~-im--3~2sims~-----t 

• 

.. 

. . 

.. 

FllD SCllW9llt 
1£SUL1S 

• 
ANDY, CLAYEY SILT: moderate brown . DH=0.2ppm 

(!5YR 4/4), hard, moist, moderately plastic, 
gypsum mottlln. (Ml} 

SANDY SILT: very pole oran~ (10YR 8/2), 
soft, moist, non-ploatie. (ML) 

ILTY SAND: light brown (SYR 5/6), minor DH=l.Oppm 
cloy, moist, fine to very fine, poorly 
graded, soft, abundant gypsum zones 
and mottling. (S"'} 

CLAYEY, SANDY SILT: moderote brown 5YR 
4/4), moderately hard, moist to wet, 
highly plastic, abundant gypsum crystals. 
(ML} 

SILTY CLAY: moderate brown (SYR 4/4) os 
above. (CL) 

GDJl[Cll Wft£ AIMLJllCAL 
OR COi[ IOX 1111. SAlftE NO. 

• f 

PRUCT HOLLOMAN AFB Rl/FS FOR 29 SITES 

lllJIJ 
COllllTS 

' 9,9,15,30 2.0/2.0 ft 

4, 10, 18,22 2.0/2.0 ft 

3,6. t0, 11 2.0/2.0 ft 

I 0, t 2. ti. 2.0/2.0 ft 
24 

graditlonol contact 

6, 11, 12,8 2.0/2.0 ft 

llOII 
111

• MW-30&:33-04 
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PllOJ[CJ 

a 

DRILLING LOG 
HOLLOMAN AFB Rl/FS lllSl'£CTOR 

rm SC11CD111G 
ram ID'JIPmll or MAT£11ALS RtSll.lS 

II c • 
G[OJ[QI SAMl'l.E 

OR COllC BOX NO. 

• 
MW-030 033 
-04 

AIW.YllCM. 
SAll'l£ II). 

I 

HOU II>. ~ 
E MW-30&:33-04 

sim 3 
TAC OF 3 SHtt1S 

2.5 2.5 ft 
geofechnlcal sample 
taken 28.0 ft to 
30.5 ff 

:-J-------------J.----J.----J.--_.----ITO= 30.5 ft 

PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES llOtE ICI. MW-30&:33-04 
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WELL COMPLETION REPORTS 



I 

I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 

L. 
I 
-

ELCVATION GROUND WATER PROJECT 

4080.8 HOLLOMAN AFB RI FS 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station) 

28 AUG 91 0800 1200 _ ·30, 33 
ELEVATION TOP or CASINC SIGNATURE OF INSPECTOR/INSTAlLCR 

4104.7 
DRIWNG METHOD WELL NO. (os shown on drawing: Hiie ond file number) 
HOLLOW STEM AUGER MW-30&:33-01 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING -------. 

TYPE OE 
PROTECTIVE CASING: 

~~~~-'=-"'~ 

-r---ToP OE WELL --------f-J--1&==~· 

PROTECTIVE POSTS ------+ 

~ a: 

CASING 
DIAMETER: 2 ln. 

--1.JL ft. 
GROUND SURFACE 

CONCRETE.. PAD 
MIN._4._l(J"_THICKNESS 

SCR[EN INFORMATION 

TAC 

0 
::J 
0 
en 

TYPE OF' PIPE JOINTS: .... E_,_lu ... s,._,h'-'--....,,_,._,,=_,._ 

TYPE OF' BLANK CASING:--'-P....;.V....;;C"-----

9ACKFILL/GROUT Type I Portland 

SCREEN DIA.: _..,,.2~in= • ..._,,__ _____ _ 
SLOT WIDTH: 0.010 in. 21.2 rt. 

... 
0 

~ z ... _, 

z .., 

MIX ETC. Cement 

TOP OE SEAL 

TYPE OF' SEAL: 1/4n Bentonite Pellets 

TOP or EILTERPACK 

TOP Of SCREEN 

~= ~ ~ FILTER PACK 

9.5 ft. :f :! 
~ 

BOTTOM Of WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 
METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME OE WATER REMOVED: _________ _ 

VOLUME Of WATER ADDED: __________ _ 

DESCRIPTION or PREDEVELOPMENT WATER:------

DESCRIPTION Of POST DEVELOPMENT WATER: _____ _ 

SCHEDULr: __ 4-.0""-----------
MATEJllAL: IXJ PVC 0 STAINLESS 

STEEL 

14.0 ft. bgl 0 OTHER (DESCRIBE) 

17.0 ft. bgl 

19.2 ft. bgl 

Ell.lEBeACK MAIEHW. 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOD: Tremle through 
auger 

WATER LEVEL SUMMARY 
WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 17 OCT 91/1115/23.81 ft bgl 
04 NOV 91/1356/23.87 ft bmp 

DEPTH fROM TOP CASING 

AnER DEVELOPMENT: 



ELEVATION GROUND WATER PROJECT 
HOLLOMAN AFB RI FS 

DATE INSTALU:D STARTED COMPLETED LOCATION (Coordinates or Station) 

27 AUG 91 30, 33 
ELEVATION TOP OF CASING SIGNATURE Of INSPECTOR/INSTALUR 4104.00 HTH &c ATC 
DRIWNG MCTHOD WELL NO. (as shown on drawing; title -d fRe numt..r) 
HOLLOW STEM AUGER MW-30+33-02 

MONITORING WELL CONSTRUCTION DIAGRAM 
{ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING ------.... 

TYPE OF 
PROTECTIVE CASING: -=-~~~"'"""--..-

-r---TOP OF WELL --------+-t--tifi"',I 

PROTECTIVE POSTS ------- _bLft. 

GROUND SURFACE 

21.3 ft. 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF" BLANK CASING:---'-P-'-V-"C ___ _ 

BACKRLL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE Of' SEAL: J /4" Bentonite Pellets 

TOP OF flLTERPACK 

TOP or SCREEN 

~~ 
~~ flLTER PACK 

9.5 ft. ~~ --- ~ 

QOUOM OF W£U 
BOnOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

MrTHOD: See well development record 
TIME SPENT OEVCL.OPING: ______ ~-----

VOLUME or WATER REMOVED:. __________ _ 

VOLUME OF WATER ADDCD: ----------

DESCRIPTION or PREDEVELOPMENT WATER:------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

1 .. -1 

CONCRETE.. PAD 
MIN._!.,Q_ THICKNESS 

SCREEN INFORMATION 

SCREEN OIA.: .....,,2~in-:--=. --:-------
SLOT WIDTH: 0.010 in. 
SCHEDUU::_~4-=0'-----------
MATERIAL: IXI PVC 0 STAINLESS 

STEEL 

16.8 ft. bgl 0 OTHER (DESCRIBE) 

__ 1 _9_.8 __ ft. bot 

--'2._1_._8 __ ft. bgl 

FILTERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER t.£VEL WCASUREMCNTS 
OATE/TIME/U:VEL 15 OCT 91/1100/23.60 ft bmp 

0.4 NOV 91/140.4/23.52 ft bm~ 

DCPTH FROM TOP CASING 

AFTER DEVELOPMENT: 
0 
0 
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI FS 
DATE INSTALL£D STARTED COMPLETED LOCATION {Coordinates or Station) 

28 AUG 91 30,33 
ELEVATION TOP OF CASING SIGNATURE OF INSPECTOR/INSTALLER 

ATC 
DRIWNG METHOD 

HOLLOW STEM AUGER 
WELL HO. (0:1 :1hown on drawing: tltl• and flle number) 
MW-30 &: 33-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(All MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING-----

lYPE OF 
PROTECTIVE CASING:-==-=~~=~ 

~--TOP OF WELL --------..i:.:1---lllliiiiiiiin GROUND SURFACE 

16.3 ft. 

&J 
IL 
i: 
0 

5 ... ... 
0 

:c 

~ ... _, 

z ... 

PROTECTIVE POSTS --------1-
CASING 
DIAMETER: 2 In. 

TYPE OF PIPE JOINTS: ... r ... 1,,.u,,.sh..,_ ...... ......,""""-. 

TYPE OF' BLANK. CASING:......;.P...-V_.C"----

BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF SEAL: 1 /4" Benfonite Pellets 

TOP or FILTERPACK 

TOP or SCREEN 

~~ 
~ ~ FILTER PACK 

9.5 ft. :j::; 
-~- ~ 

BQTTOM OF W£LL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See well development record 

TIME SPENT DEVELOPING: ___________ _ 

VOWME or WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED: ___________ _ 

DESCRIPTION or PREDEVELOPMENT WATER:------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

1 .. -1 

_1.Lft. 

CONCRETE.. PAD 
MIN._4._ICT_THICKNESS 

scREEN INFORMATION 

SCREEN DIA.: ~2.._,..in,...,.__ _______ _ 
SLOT WIDTH: 0.010 In. 
SCH£DUL£: __ 4~0=------------
MATERIAL: 1XJ PVC QSTAINLESS 

STEEL 

--'-9_.o __ n. bgl 0 OTHER (DESCRIBE) 

_..:.:12=..:·:..::o __ n. bgl 

13.8 ft. b9I 

EILTERPACK MATERIAL 

lYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 04 NOV 91/1402/22.53 ft bgl 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: 



ELEVATION GROUND WATER PROJECT 

4080.5 HOLLOMAN AFB RI FS 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station) 

28 AUG 91 1330 1700 30, 33 
El.£VATION TOP OF" CASING SIGNATURE OF INSPECTOR/INSTAU.CR 

4102.3 TAC 
DRIWNG METHOD WELL NO. (as ahown on drawing: title and fRe number) 

MW-30&:33-04 HOLLOW STEM AUGER 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING -------. 

TYPE OF 
PROTECTIVE CASING: Steel Lockbo>< 

TOP OF WELL --------~+--4t;=.=;a.t 

PROTECTIVE POSTS -------... 

GROUND SURFACE 

21.7 ft. 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE OF PIPE JOINTS: _,.f_,_lu==sh..,__.:.,,.,.,.......,"""":.=. 

TYPC OF BLANK CASING: PVC ------
SACKnll/GROUT Type I Portland 
MIX ETC. Cement 

TOP OF SEAL 

TYPE OF SEAL: 1 I_... Bentonite Pellets 

TOP Of nLTERPACIC 

TOP OF SCREEN 

~~ 
~~ FILTER PACK 

9.5 ft. :j:I --- ~ 

BOTTOM or W[LL 
eonow or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 
METHOD: See well development record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME Of" WATER REMOVED: __________ _ 

VOLUME OF WATER ADDED: __________ _ 

DESCRIPTION Of PREDEVELOPMENT WATER:------

DESCRIPTION OF POST DEVELOPMENT WATER: _____ _ 

' 

CONCRETE.. PAD 
MIN.J&:.... THICKNESS 

SCREEN INFORM,\T!ON 

SCREEN DIA.:_2.....,..in,_,,,., -------
SLOT WIDTH: 0.010 in. 
SCHEDULE:_~ ..... 0 _________ _ 
MATERIAL: IXI PVC QSTAIHLESS 

STEEL 

_1_3_._6 __ ft. bgl D OTHER (DESCRIBE) 

_1_6_._6 __ ft. bgl 

--

1. 

_1_9_._1 __ It. bgl 

OLTEAPl.CK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 15 OCT 91/1630/23.53 ft bgl 
o.- NOV 91/1400/21.76 ft bmp 

DEPTH FROM TOP CASING 

AnER 0£V£LOPMENT: 
0 ... 



APPENDIX H.8 
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"""'"·---·«,,,.....,.._, ___________________ _,_..,.'"'""'""''''"'u .. w,...., ___ ...,..., _____ .,, .. ,.,,.,,,.,,.,.,,,.,..,,_,.,11,.•"''""" ___ .,..,.,.,,..,.,,.,illii1~11M:I0--•--••,;1--.. •-•--•-H"'''""""'~i~ 

SS-39 

BORING LOGS 



DRILLING LOG HOLE NO. 
179-801 

l CO!il'ANY twE 12. DRIL.UN6 SUBCONTRACTOR Sl£ET I 
Radian Corporation Southwest Engineering, Inc. OF 1 SHEETS 

3. PROJECT 4. LOCATION 
Table 2 - RFI Holloman AFB 

5. NAME OF ORIU.ER e. MANlF ACTURERS IESJGNA TION OF DRJll 
Alex Sanchez CME 55 

1-~alWoo Hollow Stem Auqer 8. HOLE LOCATION 

3.75' IO; 8.0' OD Easting=685215.84; Northing=530607.53 

Solit sooon {ASTM 01586-84 9. SURFACE ELEVATION 

3' ID/2' ID 
140 lb. droo-hammer IO. DATE STARTED Ill. DATE COWLETEO 

11/17 /93 11/17 /93 

12. OVERBURDEN THICKNESS IS. CEPTH GAOUNOWA TER ENCOUNTERED 
NA 7.8 ft. 

13. DEPTH IJRJUEO JNTO ROCK Ill. DEPTH TO WATER AND ELAPSED TDE AFTER DRilUN6 COMPLETED 
NA NA 

14. TOTAL DEPTH OF 1-n.E f7. OTHER WATER LEVEL tEASUAEMENTS (SPECIFY) 
8.00 ft. NA 

18. GEOTE°"'ICAL SAMPLES mSTIJRBED I UNOISTUWED 119. TOTAL NUMBER OF CORE BOXES 
No NA 

20. ~/OR CHEMICAL SW8270 SW6010 2l TOTAL 
CORE AEC. 

Yes SW7421 SW9045 NA 
22. DISPOSITION OF HOLE GROUTED MONJTORJNG WELL OTHERS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 

- = • c8¥s ~V.t ELEV. DECTH 
,- u>e-- DESCRIPTION OF MA TERIAL.S 

a c d • G h 
0 

·:. ·:. SIL TY SAND lSMJ: yeHowish brown \IOYR 5/6), 

I .. -::· fine ~rained, with root inclusions, moist, 
.... •:. nonp astic •. loose • 
:-· ·=:· - ·:. ..... 0.0 0.0 1/3/7/5 179-801-01-01 ,.... 
•.· 

:::: -:.". 
-:;· -::· 

2- ·:. 2 
... ~~ -::· SIL TY SAND lSMJ: pale brown llOYR 1I4], fine 

· .. grained, moist, nonplastic, loose. 
-::· -::· 

.· 
- ·=:· :~:: 

0.0 0.0 8/12/21/27 179-601-02-01 ,.. 
. ._._ 

;_ . .. · • . .· . • 
4- -::· 4 ·:- ·.:. 

·::· -::· 
•:. •:. 
-::· .. · 

- .... ·.: . 0.0 0.0 14/38/50• 179-801-03-01 .... 
-::· -::· 
··. ·:. 

SANDY SILT (MLJ: yeUowish red (5YR 4/6), 
"" 6 with fine orained sand moist nonolastic hard. 

SIL TY SAND lSMJ: yeUowish brown {IOYR 5/6), --: . .. 
·=:· ·=:· fine grained, moist to wet, nonplastic, loose. 
·:. ·:. 

- ::· ::· 
0.0 0.0 9/20/23/24 179-801-04-01 · .. ,.. 

.. ·. 

1 ·:. . ... 
l 

8 
~- Water table at 7.8 ft. 

"' Total Depth z 8.00 ft. -

- ,.. 

1 I PROJECT: Table 2 - RFI I HOLE NO.: 179-BOt 
0 



• DRILLING LOG HOlENO. 
179-802'. 

l COMPANY N4ME 12. DRJLl.IN6 SUBCONTRACTOR s.£ETI 
Radian Corporation Southwest Engineering, Inc. OF I SHEETS 

3.. PROJECT 4'. LOCATION 
Table 2 - RFI Holloman AFB 

5. NAIE OF DAW.ER IL NAMFACTURERS CESIGNATION OF DRllL 
Alex Sanchez CME 55 

1.~ Hollow .Stem Auaer 8. HCllE LOCATION 
3.75' ID; 8.0' OD Easting=685t62.60; Northing,,.530600.29 

Solit sooon (ASTM 01586-84 8. SURFACE a.EVA TION 
3' ID/2' ID 

140 lb. droo-hammer IO. DA TE STARTED Ill DA TE COMPl.ETEO 
11/17/93 11/17 /93 

12. OVERBURDEN THIO<tESS IS. DEPTH GAOUNDWATER ElCOUNTEAED 
NA 6 ft. 

13.. DEPTH DRIUED INTO ROa< 111. DEPTH TO NATER AND ELAPSED TDE AFTER DRilUN6 COM'LETED 
NA NA 

M. TOT AL DEPTH OF HCl.E 11. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 
8.00 ft. NA 

18.GEOTECHNICALSAMPL.ES DISTURBED I UNlISTURBED 119. TOTAL NUMBER OF CORE BOXES 
No NA 

20. ~/OR CHEMICAL SW8270 SH6010 21. TOTAL 
CORE REC. 

Yes SW7421 NA 
22.. DISPOSffiON OF HOLE GROUTED MONITORIN6 NEU. OTHERS {SPECIFY) 23. SI6NA ru:IE OF INSPECTOR 

Vertical Grout David R. Robbins 
SPLIT tEAD-

GRAPHIC SPOON SPACE Bl.OW ANALmCAL 
ELEV. DEPTH l06 DESCRIPTION OF MATERIALS (ppli) (ppm) COUNTS SAM'l.E NO. 

• b e d e f a h 

• ~~: ·} :~: SIL TY SAND (SM): yellowish brown (IOYR 5/6), 

r fine grained, with root inclusions. moist, 

~:H: nonplastic, medium dense to dense. 

- 0.0 0.5 2/5/7/10 179-802-01-01 ... 

2-m 2 

- ~~ L~ 0.0 1.2 17 /34/38/50+ 179-802-02-01 ... 

fB: 
4- ·.•· "·.·· 4 ..... ·:· -~- ..... ... .. .. · · .... ·. 

-m 0.0 1.2 13/24/24/24 179-802-03-01 ,_ 

' 6-
·-:· ~- ·-:· 

SILTY SAND (SM): yeDowish brown (2.5Y 6/3). 0 

m 
fine grained. wet to saturated, nonplastic. -
medium dense. 
Water table at 6 ft. 

- 0.0 1.2 9/37/26/14 179-802-04-01 -
l 8 ~::.:-~: .. ~~::~ POORLY GRADED SAND (SP): yellowish brown 

ft 

(IOYA 5/6), fine grained, with clay. saturateo, -low plasticity, medium dense. 
Total Depth = B.00 tt. 

- -

• ·" I PROJECT: Table 2 - RFI I HOLE NO.: 179-802 



DRILLING LOG HOLE NO. 
179-803 

l COMPANY NAME 12. DAJU.IN8 SUBCQNTRACTOR SHEET I 
Radian Corporation Southwest Engineering, Inc. OF I SHEETS 

3. PRo.IECT 4.LOCATIOH 
Table 2 - RFl Holloman AFB 

S. IWE OF DRILLER 8. MANUF ACTUfERS IESIGNATIOH OF DAlU. 
Alex Sanchez CME 55 

7.~ Hollow Stem Auoer 8. HOLE LOCATION 

3.75" m· a.a· OD Easting=685107 .7 4; Northrno=530611. 77 
Solit sooon (ASTM 01586-84 8. SURFACE a.EVATION 

3" ID/2" ID 
140 lb. drop-hammer tO. DA TE STARTED llL DATE COMPLETED 

11/17 /93 11/17 /93 
12. OVEJIBURDEN THICKNESS IS. DEPTH GROUNDWATER ENCOUNTERED 

NA 6 ft. 
13. DEPTH ORillED INTO ROCK 18. DEPTH TO NATER AND ELAPSED TIME AFTER DRJU.JN6 COMPLETED 

NA NA 
14. TOT Al DEPTH OF HOLE 17. OTHER WATER LEVEi. MEASUREMENTS (SPECIFY) 

a.co tt. NA 
18. 6EOTECHNICAL !Wl'LES DISTURBED I UN>ISTURBED 119. TOTAL NUMBER OF CORE BOXES 

No NA 
20. ~/OR CHEMICAL SW8270 SW6010 2l TOTAL 

CORE REC. 

Yes SW7421 NA 
22. DISPOSITION OF HOLE GROUTED MONlTORJN3 NELL OTI£RS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 
SPLIT l£AD-
SPOON SPACE BLON ANALYTICAL 

ELEV. DEPTH LOG DESCRIPTION OF MATERIALS (PJMI) (ppm) COUNTS SMl'LE NO. 
a b c d e f a h .n 

:~: ~ SIL TY SANO (SM): yellowish brown (IOYR 5/6). i 
~ 

:::: . 
?: t 

fine grained, with root inclusions, moist, 
.. nonplastic, loose . 

- ~=- ~: :.~. 0.0 2.5 WH/1/2/3 179-903-01-01 --::· s -::· 

2-
:;:: i ·~: 

2 ·:- -~· ·:· 
·.:· 1: ·.( 

~;: -~ ·~: 

- :·: ~- :: 0.0 1.8 3/3/10/26 179-903-02-01 -·-: ~ ··= 

~~ H~ SILTY SANO (SM): pale brown (IOYR 714), fine 
4- grained, with ca~che inclusions, moist to wet, 4 ·:· ~- ·:· nonplastic. dense . ... ,, .. -

-
·~- ~ ·~-
:r ! ·;: ... ,,,. ... 0.0 1.5 50+ 179-903-03-01 -
. ::. :: .::. 

' 6- {:; f :~; water table at 6.0 ft. 
D 

SIL TY SANO (SM): yenowish brown (IOYR 5/6), -
-~. ::: {· fine grained, saturated, nonplastic, loose. 

~=~ ~ ·3: 
0.0 2.2 6171714 179-803-04-01 - :.- ; .••· -

:;. ~- .:=. 

l ·-·. ·-:· ~ ·-:· 

8 :~: ~- ~: n 

Total Depth = 8.0 ft. 
~ 

- -

1 I PROJECT: Table 2 - RFI I HOLE NO.: 179-803 
0 



---------------------· ·---------

• DRILLING LOG HOLE NO. 
179-804~ ~" 

l COMPANY NAME 12. ORlLUN6 SUBCONTRACTOR StEETI 
Radian Corporation Southwest Engineering, Inc. OF 1 SHEETS 

3. PRO.IECT 4. LOCATION 
Table 2 - RFI Holloman AFB 

S.. IWE OF DRILLER 8.. MANUFACTIIEtS IESIGNATION CF DRlll. 

Alex Sanchez CME 55 

7.~ING Hollow Stem Auaer 8. HOLE LOCATION 

3.75" IO; B.o· OD Easting=684934.63; Northing=530613.03 
Solit sooon (ASTM 01586-84 8. SURFACE ELEVATION 

3' ID/2' ID 
140 lb. drop-hammer IO. DATE ST ARTEO Ill DA TE COM'lETEO 

11/17 /93 11/17 /93 
12. OVERSURDEN THICKNESS 15.. DEPTH SROUNDWATER BCOUNTERED 

NA 3.6 ft. 
13. DEPTH OUUEO INTO ROCK 18. DEPTH TO WATER »O ELAPSED TDE AFTER DRilUN6 COMPLETED 

NA NA 
14. TOTAL DEPTH OF HOLE 17. OTI£R WATER LEVEL MEAStl£MENTS (SPECIFY) 

4.00 ft. NA 
18. GEOTEQNCAL SAMPLES DISTURBED I UtC>ISTUR8ED 119.. TOTAL N1MBER OF CORE BOXES 

No NA 
20. ~/OR CHEMICAL SW8270 SW6010 2L TOTAL 

CORE REC. 

Yes SW7421 NA 
22. DISPOSITION OF HOLE GROUTED MONITORINB NELL OTI£RS (SPECIFY) 23. SJGNA TURE OF INSPECTOR 

Vertical Grout David R. Robbins 
SPLIT HEAD-

GRAPHIC SPOON SPACE BLOW ANALmCAL 
ELEV. DEPTH LOG DESCRIPTION OF MATERIALS (ppm) (ppa) COUNTS SAMPLE NO. 
• b c d e f 0 h 

• ~:H: 
SIL TY SAND (SM): yellowish brown (IOYR 5/6), 1 fine grained, with root inclusions, moist, • 

• • J" _,, 
nonplastic. loose . 

- ?: t ~:: o.o 0.0 1/2/6/5 179-804-01-01 ,_ 
·: -r 

~: t 
...... 
-::· 

2- :·. 
~H:t: 

SIL TY SAND (SM): pale brown (IOYR 8/4), fine 
grained, moist to wet. nonplastic. loose. 

2 

- ·:=- ~ :"- . 0.0 o.o 6/12/12/16 179-804-02-01 ,_ 

H 
... 

I ~:- Water table at 3.6 ft l 4 .·.· 
Total Depth= 4.0 ft. 

4 

- ,_ 

6- -6 

- -

8- 8 -, 

- -

• I PROJECT: Table 2 - RFI I HOLE NO.: 179-804 



DRILLING LOG HOLE NO. 
179-805 

l COM>ANY NAME 12. ORJLUN6 SUBCONTRACTOR SHEET I 

Radian Corporation Southwest Engineering, Inc. OF 2 SHEETS 
3. PROJECT ... LOCATION 

Table 2 - RF! Holloman AFB 
5. N»E OF DfUlLER ll. MANUFACTURERS DESIGNATION OF DRllL 

Alex Sanchez CME 55 

1-~~ Hollow Stem Auaer 8. HOl.E LOCATION 

GU M NT 3.75" m· 0.0· OD Easting=685276.17; Northing=530609.26 
Split sooon (ASTM 01586-84 0. SUIFACE ELEVATION 

3' ID/2" ID 
140 lb. drop-hammer 10. DATE STARTED I IL DATE COM'l.ETED 

11/17 /93 11/17 /93 
12.. OVERBURDEN THICKNESS 15. CEPTH GflOUNDWATER EN:OUNTER£D 

NA 12.2 ft. 
11 DEPTH DRILLED INTO ROCK 18. DEPTH TO NATER AHO ELAPSED TDE AFTER DRIUlN6 CCM'LETED 

NA NA 
M. TOT Al DEPTH OF HOLE 17. OTHER NATER LEVEL MEASUREMENTS (SPECIFY) 

14.00 ft. NA 
18. GEOTECHNICAL. SAN'l.ES DISTURBED I UNDISTIJISED 119. TOTAL NUNBER OF CORE BOXES 

No NA 
20. ~MjOR CHEMICAL SW8270 SW6010 2L TOTAL 

CORE REC. 

Yes SW7421 SW9045 NA 
22. DISPOSITION OF HOLE GROUTED MONITORING NELL OTl£RS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Ro!Sbins 
SPLIT HEAD-

!GRAPHIC SPOON SPACE BLOW ANALfflCAL. 
ELEV. DEPTH LOG DESCRJPTION OF MATERIALS (pplt) (pplt) COUNTS SAM>LENO. 

a b c d e f a h -0 
{: ~ {: SILTY SAND (SM): yellowish brown (10YR 5/6). l ·: :: "; fine grained, with qiot inclusions, moist. .. : . . - nonplastic, loose . -.. ; ·.· - ·: :'": ": 0.0 0.0 2/4/5/3 179-605-01-01 ... 
.::: t :;: 

2- ·n~: 2 

u 
.. · 
... -. 
~~~ 

- -::· 0.0 0.0 3/3/5/12 179-605-02-01 ... 

. ?.~ t 
-: . . :.-
...-. 

4- . •.· A 

ii 
·. ~ 

::· SILTY SAND (SM): pale brown (IOYR 7/4), fine 
.... -. grained, moist, nonplastic, dense . · .. 

- ·. 0.0 0.0 21/27 /33/50+ 179-805-03-01 ... 
:::· 

l ::· 
6 .· "" 

l!I 
POORLY GRADED SAND (SP): yellowish brown -
(2.SY 6/3). fine to medium grained, with fine 

gypsum crystals, moist, nonplastic, dense. 
- 0.0 0.0 27/31/33/41 -

8- -8 
·:·-·::·-·:.·.· 

fH: SILTY SAND (SM): yellowish brown [10YR 5/6), - fine grained, moist, nonplastic, dense. 0.0 0.0 9/12/24/30 -
. ·.··-: ·.·· 
tf .{.: 

t 
PROJECT: Table 2 - RFI I HOLE NO.: 179-805 

0 



• DRILLING LOG HOlENO. 
179-BO~ "'1" 

L COMPANY NAME lz.. INSPECTOR SHEET 2 
Radian Corporation David R. Robbins OF 2 SHEETS 

SPLIT HEAD-·-· SPOON SP.ACE BLOW ANALYTICAL 
ELEV. DEPTH LOG DESCAJPTION OF MATEAIALS (ppa) (pp!I) COUNTS SAMPLE NO. 

a b c d • f a " 1 .. :. ~ .. :. 

i;L; SIL TY SAND (SM) as above. 

- 0.0 0.0 30/27/30/26 .. ...... ~ : .. ...... 
·"'"" .. -

0 

i.l~: CLAYEY SAND (SC): yellowish red (SYR 4/6), 

12-I fine grained, wet, low plasticity, medium oense. 
1 

' I 
water table at 12.2 fL 1 

-i 0.0 0.0 12/11/29/28 179-805--04-0! -

l 14 ... ~ 1 
Total Depth= 14.0 ft. 

2 

4 

- .. 

16- -1 6 

- -

• ·,, 

18- -1 8 

- -

20- -20 

- I-

22- f.-22 

- .... 

. 

24- 24 ..... 

- .. 

26- ..... 26 

-• l 
I PROJECT: Table 2 - RFI l HOLE NO.: 179-BOS 

28 



DRILLING LOG HOLE NO. 
179-806 

l CON'ANY NAME 12. ORJLLING SUBCONTRACTOR Stt:ETI 
Radian Corporation Southwest Engineering, Inc. OF 2 SHEETS 

3. PROJECT 4'. LOCATION 
Table 2 - RFI Holloman AFB 

S. NAME OF DRn.LER e. MANUFACTURERS C£SIGNA TION OF DRlll 
Alex Sanchez CME 55 

7.~NG Hollow Stem Auaer 8. HOLE LOCATION 

3.75' ID: 8.0' OD Easting=685239.15; Northing=530883.32 
Solit sooon (ASTM 01586-84 8. Stl!FACE aEVATION 

3' 10/2' ID 
140 lb. droo-hammer 10. DA TE STARTED Ill DA TE CON"LETED 

11/17 /93 11/17/93 
12. OVERBURllEH THID<NESS 15. IE'TH 6ROUNDNATER ENCOUNTEAEO 

NA 13.2 ft. 
13. DEPTH DRll.lEO INTO ROCK 18. DEPTH TO WATER ANO ELAPSED TIME AFTER DRILUNG COMP\.ETED 

NA NA 
14. TOT .AL DEPTH OF HOLE fl. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

14.00 ft. NA 
18. GEOTEQiNIC.AL SAfilPlES DISTURBED I UNDISTURBED Ta. TOT AL NUMBER OF CORE BOXES 

No NA 
20. ~/OR CtEMICAL SW8270 SWBOIO 2l TOTAL 

CORE REC. 

Yes SW7421 SW9045 NA 
22. OlSPOSillON OF HOLE GROUTED MONITOROO WELL OTIERS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

, 
Vertical Grout David R. Robbins 

~-
ELEV. DEPTH 6R~C DESCRIPTION OF MATERIALS ti • elms ~f«-

a b c d I! II h 
-0 .,.:_ ~ ._:. SIL TY SAND lSMJ: yellowish Drown {IOYR 6/41, l :~: t •(: fine grained, with fine wavel and root 

inc1us1ons, dry, nonplas ic, loose. 

- ~:: ~ :::~ 0.0 0.0 WH/1/2/2 179-806-01-01 .... 
•• - .... -r . ~~: t :~: 

2- .,.:_ :: ._:. 2 

~~:H: 
SIL TY SAND ISM): pale brown l10YR 7 / 41 flne 
grained, with root and ca1iche inclusions. Clry, 
nonplastic, medium dense. 

- \ ~ :~~ 0.0 0.0 2/4/12/30 179-806-02-01 .... 
... , .. • 

4-
-~. ~ -~. 

~~ L{ 
4 

-
·.·. 

~~~ t :r 0.0 a.a 19/34/3a/30 179-806-03-01 ~ 

m 1 6- SIL TY SNAD \SMI: strong brown l7.5YR 4/6), 6 fine ~rained. with fine gypsum crystals. dry. 
nonp astic, dense. 

·:· -: .... 
-

~~j~ 
POORLY GRADED SAND (SP): ~ale yellow (2.5Y 0.0 0.0 10/22/ 40/50+ -8/2), fine cP.rained, mottled wit fine grained 
white san , moist to wet, nonplastic, dense. 

8- -8 

- ,l~i~[ 0.0 0.0 17 /18/26/50+ -

1 
I PROJECT: Table 2 - RFI I HOLE NO.: 179-806 

0 



• DRILLING LOG 
1
2. INSPECTOR 

David R. Robbins 
st£ET 2 
OF 2 SHEETS 

l COMPANY NAME 
Radian Corporation 

POORLY GRADED SAND (SP) as above. 

0.0 0.0 18/22/30/50+ -

i 
12 

0.0 0.0 20/25/31/50+ 179-606-04-01 -
Water table at 13.2 ft. 

l 14 
Total Depth= 14.0 ft. 

- . -

16- -16 

- -

• 18- -18 

- -

20- -20 

- -

22- -22 

-
24- -24 

.... 

26- -26 

-• I PROJECT: 
t 28 

179-BOO Table 2 - RFI I HOLE NO.: 



DRILLING LOG HOLE NO. 

' 
179-807 

l CON'ANY IWE 12.. DRJlllN6 SUBCONTRACTOR S>EET I 
Radian Corporation Southwest Engineering, Inc. OF 2 SHEETS 

3.PROJECT 4.LOCATION 
Table 2 - RFI Holloman AFB 

5. tWE OF DRlllER' 8. MANUFACTURERS IESIGNATION OF DRILL 
Alex Sanchez CME 55 

7.~VP~ Hollow Stem Auoer 8. HOlE LOCATION 
QU T 3.75' ID: 8.0' OD Easting=685168.93; Northing=530819.26 

Solit spoon (ASTM 01586-84 9. SURFACE ELEVATION 

3' ID/2' ID 
140 lb. droo-hammer IO. OATE ST ARTEO 'IL DATE COMPLETED 

11/18/93 11/18/93 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDlfATER ENCOUNTERED 

NA 15 ft. 
13. DEPTH ORlLLEO INTO ROCK 10. DEPTH TO WATER ANO ELAPSED TIME AFTER OfULLJNB COM'LETED 

NA NA 
l<t. TOT AL DEPTH OF HOLE IT. OTHER WATER LEVB. NEASUREMENTS (SPECIFY) 

16.00 ft. NA 
18. GEOTECHNJCAL SAJif'lES OISTUR8EO I UNOISTURSED 119. TOTAL NUMBER OF CORE BOXES 

No NA · 
20. ~/OR CHEMICAL SW8270 SW6010 2l TOTAL 

CORE REC. 

Yes SW7421 SW9045 NA 
22. DISPOSITION OF HOLE GROUTED MONITORING NELL OTl£RS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 

~-

-· ti • Ms ~FF.ti: ELEV. oecTH Lg6 DESCRIPTION OF MATERIALS 
a d e g 

::: ~- ·{: SIL TY SAND !SMJ: yellowish brown (IOYR 6/ 41, 0 
fine ~rained. with root inclusions, dry. 

m 
nonp astic. loose. 

- 0.0 0.0 WH/2/8/7 ... 

2-
·-;- ~ ··;· 

.... 2 ;:: (;i SIL TY SAND (SMJ: pale brown \IOYR 714), fine 
grained, dry, nonplastic, loose. 

-:· ::.·-:· 
- ·~: ~ :~: 0.0 1.3 2/5/6/5 ... 

~: f ::~: . 
..:· ·. 

4- :~: ~- ·:~: A 

m l - 0.0 0.0 2/3/8/4 179-607-01-01 ,_ 
·.·. :.- ..... 

6-

m 
'° -

SIL TY SAND (SMJ: strong brown (7.SYR 5/61. 
fine grained, dry, nonplastic, loose. 

- 0.0 0.0 3/8/12/19 179-807-02-01 ... 

~!!.l~m~~ 
POORLY GRADED SAND tSPJ: pale yeUow \2.5Y 
712), fine grained, moist, nonplastic, medium 
dense. · . 

8- 8 
:::::.:.:::.=.::: 

!~~~;:~~~~~~-:~ 
- --~::.:-~::<~{-: 0.0 0.0 22/35/50+ 179-607-03-01 ~ 

·····~··· 
:~::.:-~:.-.:~=-:-: 

1 !~~~:~ ~~~! ~:~ 
1 

I PROJECT: Table 2 - RFI I HOLE NO.: 179-807 
0 



• 

• 

• 

--------- ----

' DRILLING LOG HOLE NO. . ·' 
179-807' ""' ..... 

1
2. INSflECTOR 

David R. Robbins 
Sl£ET 2 
OF 2 SHEETS 

L COMPANY NAME 
Radian Corporation 

0.0 o.o 18/23/27 /50+ ..... 

-12 

Q.O o.o 18/50+ 

14 ~e?;"~ CLAYEY SANO (SC): light gray (2.5Y 7/2), fine 14 

- .. :-~:.W···:.: .. _·.:_~-~-·:~~--Zi_·-~.·.t_-::._-_'.;.· ~~~:~~· ;;:~~~o;~·:~ti~~:)~~:~ grained, with 1--~---f------~---~l----1-
slight iron staining, wet, nonplastic, dense. 

- ~(·~:::~-:;:; water table at 15.0 ft. 0.0 0.0 19/22/50+ 179-607-04-01 

16~~~]_lli~f+-~~~~~~~~~~~~~4-~4-~4-~~~-+-~---ll.__~_._-15 
Total Depth= 16.0 ft . 

. 
- -

18- -18 

- -

20- -20 

-

22- .-22 

-

24-

-

26- -26 
. 
-

I PROJECT: l HOLE NO.: 
t 28 

179-807 Table 2 - RFI 



. ------ --------------

DRILLING LOG HOLE NO.. 
179-808 

1. COMPANY NAME 12. DUlUN6 SUBCONTRACTOR Sl£ET t 
Radian Corporation Southw~st Engineering, Inc. OF 2 SHEETS 

3.PROJECT ... LOCATION 
Table 2 - RFI Holloman AFB 

5. NAME OF DRDJ.ER 8. MANtFACTURERS DESIGNATION OF DRD.l 
Alex Sanchez CME 55 

7.~~ Hollow Stem Auaer 8. HOLE LOCATION 

3.75' m· a.o· OD Easting=685085.38; Northing=530726.7 4 
Solit sooon (ASTM 01586-84 9. SURFACE ELEVATION 

3" ID/2' ID 
140 lb. droo-hammer 10.. DA TE ST ARTEO In. DATE CONPLETED 

11/18/93 11/18/93 
12. OVERBURDEN THICKNESS tS. IE'TH GROUNDNATER ENCOUNTERED 

NA 10.2 ft. 
13.. DEPTH DRILLED INTO ROCK 10. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED 

NA NA 
M, TOT AL DEPTH OF Htt.E 17. OTHER NATER LEVEL MEASUABENTS (SPECIFY) 

12.00 ft. NA 
18. GEOTEOtNICAL SAMPLES DISTUASED 

I 
UNDISTURBED lt9. TOTAL NUMBER OF CORE BOXES 

Yes x NA 
20. ~/OR CHEMICAL SW8270 SW6010 2l TOTAL 

CORE IEC. 

Yes SW7421 NA 
22. DISPOSITION OF HOLE GROUTED MONITORING NEU OTtERS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 

·-· ~ • Ms ~ ELEV. DEt™ ~·IM DESCRIPTION OF MATERIALS 
ii c d e g 

-0 -..·. -..·. SIL TY SAND ISMJ: yellowish brown !IOYR 6/ 4J, 

I .. · -:-- fine grained, with root inclusions, dry, medium · . dense. .· . · 
·.:· - -:. -.:. 0.0 0.0 2/6/13/11 179-BOS-01-01 ~ 

::· -:-· 
... -. ..... 
-::· -::· 

2- ·.·• 2 -::· -::· 
·:-

-:-· ::· 
·:. - -::· 0.0 0.0 5/!1/5/5 179-806-02-01 -
·:. -; . 
' .. -

.. 
4- -:-· .. 

·.· . ... -. 
:.- _._. 

-..·. 
-::· -:-· 

. 3/5/8/9 - -:. 0.0 2.3 179-806-03-0t -
-::· -::· 

l •:. -:.·. 
.• .• SIL TY SAND (SM): reddish brown (5YR 5/4), 

6- -:.·. fine grained, moist. nonplastic, dense. t:> 

-:·· ::· -
-:.·. 

::· ::· 
·:. ·:. - -::· .. 0.0 2.3 17 /19/21/27 -
·:. 
-::· ::· .· ·:. 

8- ::· -:-· -8 ·:. ·:. 
-::· 

.. -: . 

- -::· -::· 
0.0 2.3 26/30/36/50+ -·-·-·::· _._. 

.• ·: . ... 
1 

PROJECT: Table 2 - RFI I HOLE NO.: 179-908 
0 



• DRILLING LOG HOLE NO. 
179-808" ~,, 

L COMPANY NAME ,2. INSPECTOR st£ET2 
Radian Corporation David R. Robbins OF 2 SHEETS 

SPLIT J£M>-
'3AAPHJC SPOON SPACE BLOW ANALYTICAL 

ELEV. DEPTH LOB DESCRJPTION OF MATERIALS (PINI) (ppia) COUNTS S»l'LE NO. 
a b c d e f a h 

-I ·~: ~- ::· Water table at 10.2 ft. l . 
·:. L: SIL TY SANO (SM) as above . . ·.· - ";,,: .. =~ .:. o.o 1.3 26/30/30/36 179-608-04-01 -
-:~ ~ -:--

l .... 
=~ ·~: ·-:· 

12 
Total Depth"' 12.0 ft. 

10 

12 
, . 

- -

14- -14 

- -

16- 16 -

-

• 18- - 18 

- -

20- -20 

- ... 

22- -22 

- -

24- 24 ,_ 

- -

26- 26 -

• -

f 
I PROJECT: Table 2- RFI I HOLE NO.: 179-808 

28 



DRILLING LOG HOLE NO.. 
181-801 

l COMPANY NAIE 12.. ORlU.IN6 SUBCONTRACTOR SH:ET I 
Radian Corporation Southwest Engineering, Inc. OF 2 SHEETS 

3. PROJECT -i.LOCATION 
Table 2 - RFI Holloman AFB 

5. NAIE OF DRJLI.ER 11. MANUFACTURERS DESIGNATION OF ORJLL 
Alex Sanchez CME 55 

1--·~ 
Hollow Stem Auaer 8. HOLE LOCATION 

3.75" IO; 8.o• OD Easting=685062.69; Northing=530246. 78 
Solit sooon (ASTM 01586-84 9. SURFACE B.EVATION 

3• ID/2" ID 
140 lb. droo-hammer IO. DATE STARTED Ill DA TE COM"LETED 

11/16/93 11/16/93 
12. OVERBURDEN THICKNESS IS. DEPTH 6ROUNDWA1ER ENCOUNTERED 

NA NONE 
13. DEPTH ORJUEO INTO ROOC Ill DEPTH TO NATER AHO El.APSED T1IE AFTER ORIU1N6 COMPl.ETED 

NA NA 
M. TOT AL DEPTH OF HOLE IT. OTHER NATER LEVEL MEASUREMENTS (SPECIFY) 

16.00 ft. NA 
18. 6EOTEOiNICAL SAMPLES DISTURBED I UNDISTURBED 1111. TOTAL llUllER OF CORE BOXES 

No NA 
20. ~/OR CHEMICAL SW8270 2l TOTAL 

CORE REC. 

Yes NA 
22. DISPOSmON OF HOLE 6ROUTEO MONITORJN3 NELL OTHERS (SPECIFY) 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 

w • Ms ~flt ELEV. DEPTH LOG DESCRIPTION {f MATERIALS 
a b c e II -0 

0 FILL: silty sand, yellowish brown (IOYR 5/6), 

·Fill 
medium ~rained, with root inclusions, moist, 
nonplas 1c, loose. 

- • •• "(l 0.0 0.0 3/1/1/1 I-...... 
. . 
0 

2- ·Fill ..... 2 
• •• "Cl 
.~·. , .. 

-1o ... 0.0 5.2 2/1/212 -
·Fill 

4-
.... ( µ ...... 

. . 
lo 

_·Fill 2.2 14.1 5/6/9/50+ .... 
• •• "(l ...... 

AuP:er refusal at base of concrete sump • . . 
6 

Of set boring 1.5 ft. east and continued 
6 drillino. 

·:- .... ·. SILTY SAND ISM): pale yellow (2.5Y 8/4), fine i .:.· ::· grained, .with fine gypsum crystals. moist. 
.• . • nonplasbc, loose . 
-::· ·.· - 0.0 0.0 3/3/6/T 18!-BOl-01-01 .... ..... .. 
-::· ::· 

1 ·:. 
-:-· =:· 

8- ... ·. -:. n 

·=:· ::· -
·:. ·: . 
. :.· :;· 
· .. - -::· -::· 0.0 0.0 18/25/38/50+ ~ 

-;. ·:. 
·=:· ·=;· 
-:. 

1 
PROJECT: Table 2 - RFI I HOLE NO.: 181-801 

0 



• 

• 

• 

DRILLING LOG HOLE NO. -'-
181-BOr 

1
2. JNSPECTOR 

David R. Robbins 
StEET 2 
OF 2 SHEETS 

L COMPANY NAME 
Radian Corporation 

SPLIT HEAD-
i;RAP HI C SPOON SPACE Bl.OW ANALYTICAL 

a.EV. DEPTH LOG DESCRJPTION OF MATERIALS (pPll) (ppia) COUNTS SAM'lE NO. 
1-~•--1.......;b..__..,.,~c....,.,,......~~~~~~~~~d~~~~~~~~-+--"'"e--l,___f~t-~•a._~-t-~~--h-...~~+-10 

~: ~ }: SIL TY SAND (SM) as above. 

0.0 0.0 23/18/26/30 -m 
12-H~~~~~~~-:-~~~~~,--~~~-t-~-+~~t--~~~--t 

~
, ·•'····.· CLAYEY SANO (SC): brownish gray (2.5Y 6/2), 
~* fine grained, with caliche inclusions, wet, low -1 ~·"'""'· .. , ... 

14-1 
-1 

16 .:~ 

-

18-

-

20-

-

22-

-

24-

-

26-

-

Total Depth= 16.00 ft. 

-

I PROJECT: Table 2 - RFI 

0.0 0.0 12/22/26/34 

0.0 0.0 15/27 /21/34 

~ 

I HOLE NO.: 

..... 12 

-14 

... 

-16 

, 

..... 1 8 

-

..... 2 0 

-
-2 2 

.... 

..... 2 4 

... 

-2 6 

t 2 8 
181-801 



DRILLING LOG HOLE NO. 
181-802 

L co.l'ANY IWE 12. DRJLlIN6 SUBCONTRACTOR SHEET I 
Radian Corporation Southwest Engineering, Inc. OF 1 SHEETS 

3.PROJECT 4. LOCATION 
Table 2 - RFI Holloman AFB 

S. NAME OF DAIU.ER 8. MANUFACTURERS OESIGNA TION OF DRJU. 
Alex Sanchez CME 55 

1-~~ Hollow Stem Auaer 8. HOlE LOCATION 
3.75' IO; 8.0' 00 Easting=685046.65; Northing=530389.7 4 

Split spoon (ASTM 01586-84 8. SURFACE ELEVATION 

3' 10/2' ID 
140 lb. droo-hammer IO. DATE STARTED 111. DATE COMPLETED 

11/17 /93 11/17 /93 
12. OVERBURDEN THICKNESS 15. DEPTH 6ROUtl>NATER ENCOUNTERED 

NA 3 ft. 
13. DEPTH DRILLED INTO ROO< 18. DEPTH TO WATER AND ELAPSED TDE AFTER DRJU.JN6 CON'l.ETED 

NA NA 
14. TOTAL IEPTH OF H<1E IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

10.00 ft. NA 
18. 6EOTECHNICAL SAMPLES DISTURBED I UNDISTUR8EO 118. TOT Al NUMBER OF CORE BOXES 

No NA 
20. ~/OR CHEMICAL SW8270 2L TOTAL 

CORE REC. 

Yes NA 
22. DISPOSmON OF HOLE GROUTED MONITORING WEU. 011£RS lSPECIFYI 23. SIGNATURE OF INSPECTOR 

Vertical Grout David R. Robbins 
, ______ 

~ • ~Ofs \'ii.lP~ ELEV. DEPTH Lgt> DESCRIPTION OF MATERIALS 
a b d e II h _n 

1~n~ 
SILTY SANO l~MJ: dark brown (7.5YR3/2), fine 
grained, contains organic matter, moist to wet. 
nonplastic, very loose. 

- ~:I ·: ... 
0.0 WH -

-:: 
·:·· ::. ·:· 

2-
· .. :· ~ ·.:· 

-2 ·.• ... ·:. 

~~Lr · .. .::.· ·. 

' - ·:. ·• ·:. 
·=:· ~ ~· Water table at 3.0 ft. l.B WH .. 
:· ~- ·:· 

4- {H; ,-4 

-
:n~: 
~~ f. :~: WH -
:-;~ ~ .·:~ 

~ 
LEAN CLAY JCLI: brown yellow JIOYR6/6J. 

6- saturated with petroleum. with stron~ black -6 staining, wet, high plasticity, very so t. 

~ / 
2/3/3/2 - .. 

B-~ "' 

1 
-

~ - 792.4 3/2/2/2 IBl-B02-01-0t ,_ 

1 ~ Total Depth= 10.00 ft. 
1 I PROJECT: Table 2 - RFI I HOLE NO.: 181-802 
0 



SS-39 

DRILLING LOGS 



I 

Ce ... 
DRILLING LOG HOlI NO. -

MW-39-01 2 

I I. COMPANY llAllC RADIAN CORPORATION 1 i. Dlll.llllG SIJlla)NllACJOI SOUTHWEST ENG INC Sllll I 
or 2 Sll[IS 

3• PlllJ[CTHOLLOMAN Af B Rl/FS fOR 29 SITES 4. l.OCAOON 39 

I 
5. NAii: or DRWR ART VALTIERRA &. llNIUFACTllO'S Dl'SIGllAllOll or Dill HOLLOW-STEM AUGER 
1. sizts ., 1YPES or D1U111G BOREHOI F" DIA : 7.'5" L HOl£ LOCATION 685782.38(Y), 531057. 13(X) AND SMIPtJIG EQUl'llCllf 

I 
9" SUlrACl El1VAOON 4058.04 
10. DATE SlARllD 25 SEP 9 1 f 11· 11.ll( COlft[l[l) 2 5 SEP 91 

12. IMRllURl)[JI TlllCXllE'S$ t:S. llEl'lll GllOUNDWATER EIClltlllEl£D 
"' 19 ft bgl 

I 13.. DD'lll DRllllll DITO ROCK 1 &. DEPllt 10 WATEI AllD DAPSED 111£ AF1£1 llRIUllG OOllPl£'ltD 
04 NOV 91 25.88 ft bmp 

" JOTAL DEPlll or HOl£ 2 8 ft. 17. ODO WAltR IIYD. IOU£llDllS (SPECIY) 

I 
IL GE01CCllllCAL SAlll'llS. DISIURll[J) I IHllS1IJlllE) I "· TOTAL 11M01 or CORE BOX£S 

)( 

20. SUlft£S FOi CHDICAl ANALYSIS voe IEALS OllO (SPEaN} OllO (SPEClfl) OTID (SPECIY) 21. TOTAL COIC 
m:covm 

lt 

I 22. IE'OSlllOll or llOlE IACXfl.ID) llOlll~ wru. OTID (SPECll) 23.. SICNAIUllE or llSl'ECTOll 

x ACD 

I 
~ 

m.D SCRCENlllG G(Ol[CH SAlft.E AIMLYTICJI. lllOW 
DEPIH DESClilPlDI Of llATEllWS RESULTS OR COIC iox NO. SAlll'lE NO. COUNIS RDIUIKS/ll[CO\'(RJ 

a b c d • ' • h 
. . - SILTY SAND, to sandy silt: ton (10YR 4.0/5.0 ft -. . . . .··· - 8/2}, dry, loose, cnimbly, vary fine, poorl~ -.. . - graded, homogeneous. (SM) -. . .. - -.. .. 1- -. . - -. .. . . - -.. . . - -. . - -

I 
. .. 2- changes to a (IOYR 7/4) color. -. - -. . . .. - -. . . . . - -. .. . - -.. .3- -. 

I 
. ·.•."· . - -. - -. . - -.. .. -changes to brown (SYR 6/4), -. .. . 4- tough calicha at 4 ft • -.. - -. . .. - -

I 
. . . - -. •I• - -. s- minor calicha, tan (IOYR 8/2). 4.0/5.0 ft -. . .. - -.. . . - -. . . .. - -.. . . - -

I 
I 
I 

. . 6- -. - -- -. . . . - -.. . - -. . 7-:- -. .. brown color, firm .. . . -. . - -. . " - -. - -

W& 

8 SAND: orange-pink (5YR 8/ 4), clean. vary -- -- fine, loose, dry, crumbly, homogeneous. -- poorly graded, fin. lo very fine. (SP) -- -9- -- -- -- -- -I PROJECT HOLLOMAN AFB Rl/FS f OR 29 SITES HOU llD. MW-39-01 

• 



DRILLING LOG IQIM':-39-01 ~:,4 
~PIUCl'----------------------------------rlllSP[---trlJll-------------------------------t-SHm----:2:-------t 

HOLLOMAN AFB Rl/FS ACD or 2 S11m 

llEPlH 
• b 

11 

12 

13 

14 

15 

16 

17 

•. 18 

19 

:-:~:·:·:·. 20 

~~r:~ 
:::\:\:· 23 

24 

25 

26 

27 

IECll'JlClll or 11t.TE111MS 
c 

minor colich• at 13 ft. thin (I") silt zone 
(brown). , 

soma tan zones. some light brown zones. 
soma silly sond zones. calich• to - 17 ft. 

wet at 19 ft. 

soma slffy/clayay zones, some collcha, 
ollva grey to tan to brown 

blac:k staining at -23.5 ft. (thin). 

G(OJ[QI SAll'l£ MAl.YllCM. 
OI COii£ IOX NO. SAll'II 1111. 

• I 

MW039-01-
22.5-25.0 

raucr HOLLOMAN AFB Rl/FS FOR 29 SITES 

..,., 
CllUNIS 

' 3.5/5.0 fl 

4'.5/5.0 ft 

TD::28 ft 

11111
1111. MW-39-01 



I 

~ 
I 
I 
I 
I 
I 
I 

~ 
I 
I 
I 
I 
I 
I 

• 

HOl£ llO. 

DRILLING LOG MW-39-02 
1• COWANY 11A11E RADIAN CORPORATION I 2· IR.1lllG SU8COlllUCTOR SOUTHWEST ENG INC ~ d Hm 

3. PRO.ICcrHOLLOMAN AFB Rl/FS FOR 29 SITES ._ 1.0tA11>11 : 39 

5. IWIE or Dlllll ART VALTIERRA '- llAIUAClllRER'S D£S1G11AT1011 or llll.L HOLLOW-STEM AUGER 

1. :.z:5 ~O:~ 1-Bi.c.:O::.:.R:.i.~E.:.:.Hrn~E~Dl::;:.A·:.:.= ....... 7.;.:i.s'-------1•· HCU LOCATIOll 685059. 60(Y). 530243.32(X) 

-------------t t. Slm"ACE El.EVATIOll 4049.35 

-----------4 IO. DATE STARml 25 SEP 91 I 11· DATE COll'UJEll25 SEP 91 
IZ. CMlaJRDEll TIICKllESS l5. lVIH GllOUllDWAlER £11COUllTER[D 1 5. 1 4 ft bg I 
13. DEPlll DllllUD INRI llOCIC II. lVIH TO WATEI AND WPSED lll: N1ER llRlll.llC COll'IIlED 

04 NOV 91 17.84 ft bmp 

14. TOTAL DEPTH OF HOl£ 25.5 ff• 17. OllD WAID IMI. IBSUllDIDllS (SPEClfY) 

DIS1\JR8ED I , 19. TOT.IL llWmt or CCII[ BOIES 

20. $AllPl£S FOR CllElllCAl ANALYSIS OllD (SPEcn) ono (SPEcn) ono (SPECIFY) 21. TOTAL COi[ t------+------+---------+--------+------'---t KCOVER"f 
voe 

:u. D£l'OSITIOll or HOl£ llACXFIUID llONrrOR!NG Will one (SPECfY) 23. 51GNA1111E or lllSPECTOI 

I 
I 
I 

a 

I I 
I I 
I I 
I I I 
I I I 
I I I 
I I I 
I I I 

-----+------------
DEPlll 

b 
IECRIPJIOll Of llAlERIALS 

x 
Fn.D $Cll[£NllG 

llESIJllS 

• 
_SILT: very pole orange (10YR 8/20). non- HS-0.0ppm 
- plastic. dry. some collch•. (ML) --1-----2---
- SILT: os above. (ML) HS=O.Oppm -3---
-

4-----5-= SILT: os above. (ML) HS=O.Oppm 

---6-----7--
- SAND: very pole orange (lOYR 8/2}, very HS=1.5ppm a-= f;n• grained. poorly graded, dry. rust 
_ slolnlng. (SP} 

-
9-

-
-

GEOTECH SAllPl.E AIW.YllCM. 
OR CORE BOX NO. SAllPlI Ill. 

• I 

I PROJCCT HOLLOMAN AFB Rl/FS FOR 29 SITES 

llDW 
COUNIS 

' 3,8,9,9 

3,3,2,2 

1.8/2.0 ft 

1.7/2.0 ft 

3,8, 10,23 t.5/2.0 fl 

16,24,28, 1.8/2.0 ft 
30 

HOU NO. MW-39-02 

I 

HTH 

-
---..... --------..... -----------



DRILLING LOG 
HOLLOMAN AfB Rl/FS lllSl'ltTOll 

• 

. ·:·:-::-: 
:·.:·.:·.:-:·.: 20 

•.••. 23 

:·.:·\:-:--. 
• · ... • .... 24 

c 

SANDY SILT, as above: with morw sitt. 
(Ml) 

SILT: very pole oronge (5YR 8/2), medium 
plastlc, moist, flnn. (ML) 

SANO: very pale orange (5YR 8/2), fine to 
very fine grained, poorly graded, mottled 
brown, wet. (SP) 

Fllll SCIUJ9C 
1£S11.1S 

d 

ctOT[Cll $111'1.[ .uw.mc.u.. 
OI aJll£ 1111 1111.. SAllPll llD. 

• I 

"'i:-39-02 ~ '"'41 
511[[1 2 

HTH or 2 HDS 
ll.Dlr 

COUlll'S 

' 15.21,29. 
28 

20,19,23, 
26 

11,10,26, 
lO 

:{::/ 
....J---------------f-----f------1----f----lTD"' 25.5 fl 

PIO.ET HOLLOMAN AFB Rl/FS FOR 29 SITES lllU 
1111

• MW-39-02 



I 

'-9 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
-

-

-llOlI Ill. DRILLING LOG ii; 

MW-39-03 ~ 

I. COMl'AllY llAllE RADIAN CORPORATION I z. DRIWllG SIJ8COllllAC11I SOUTHWEST ENG INC SHED I 
or 2 Slim 

1 PllO.ltrH 0 LLO MAN Af B Rljrs roR 29 SITES .C. LOCATION .. 39 
5. llAll: OF DlllU£R A RT VALTIERRA '- IWIUFM:MIO'S lllSQIAllOll or Dllll HOLLOW-STEM AUGER 
1. SllES .v11 TtPCS or Dlll1lNG Hrnn Hnl • n1A. • 75· I. HOLE UlCATDI 685072. 76(Y). 530596.BO(X} AllD SAllPlJIG EQllPll[Nl 

9. SUIDCC ELEYATIOll 4038.33 
10. DATE STARTDI 2 5 SEP 9 1 I 11· 11,\1[ COll'l£l'£D 2 5 SEP 91 

12. CMrlllJADCll 1HICIOIESS 15. DEl'IH GROUNIJ'IAlER ENCtlUll1DO 2 ft bgl 
13. IE"lll Dlll1£D llTO llOCIC IL llO'l1t TO WATDI AllD DAl'S£ll 111£ AfTEA DlllWllG CClllPl£IDI 

04 NOV 91 7.50 ft bmp 
1'. JOTAL Dmll OF HOlI 1 4 ft. 17. OflO WAlll lMl IOSUIDIElll'S (SPEclY) 

II. GEDIECllWl SMll'US DISMll[D I UllDISUID I''· TOTAL 11111U or Calf: BOXES 

20. SA11PUS FllR CIEllCAI. AllAl.YSIS voe IETAlS ODD (SPECn) ono {SPEcn) OTID (SPECn) 21. TOTAL COit[ 
l[COVEll' 

% 

22. DCPOS1T1011 or 110t£ llACICFlUfl) llONllOlllNG WEIL ono (SPECIFY) 23. SIGllATIJll[ Of' lllSl'CClOI 

x ACD 
FUD SCIEDllllG GCOlCCll SAll'l[ AllALYllCAl llOW 

llEPlll llCDl'lllll Of llATEllUlS llESll.TS OR COIE IOX NO. SAMPl[ NO. COlllTS REllAlllCS,IRECOYm 

• II c d • f • " - SAND: tan, some silty zones, clean, very 4.0/5.0 ft -- fine, crumbly, moist, homogeneous,· poorly -.. - graded. (SP) \1 -- -1-
water al -1-2 ft - -- -- -- -2- changes to a duky yellow orange --- -- {IOYR 6/6), wet. -- -- -3- changes lo light brown (5YR 6/4), calich• -- -- presant. -.. - -- -4- -- -- -- \1 -- -5-- -wat.r ot 5.0 ft -- -- fine to very fine sand, hanl (callche?) -6-= zones. --- -- -.. - -- -

7- changes to o brown (SYR 5/6) color. -- -- -- -- I-
8- --- -- -- -- -. 9- -- -- -- -- -I PROJ(CT HOLLOMAN AFB Rl/FS FOR 29 SITES llOl[ ND. MW-39-03 



DRILLING LOG 
HOLLOMAN AFB Rl/FS llSflCTOI 

FED 5CllmlllG GC01Ull SAllU MUl.YllCAI. llDIJ 
. llSlllS OR CGI£ llOl NG. SAlft£ MD. COllllS 

• c . . ' 

}%_ 11 

..-..~ ..... 12-+-------~------1 
• • • • • SAND: yellow-grey (SY 7 /2) to pole 

•• • • •• •• • orange ( 1 OYR 8/2), c:aliche, very fine, :f/: 13 -· - ·- wM. -· 

.__-.....-1 14-+--------------+----------i---+----ITO= 14 ft 

changes to a fine to medium sand • 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

27 

PRO.la HOLLOMAN AFB Rl/FS FOR 29 SITES llOl[ NO. MW-39-03 



I 
""'Ill 

~ 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

-

DRILLING LOG llOl[ llO. 

MW-39-04 
1
• COllPAllY 11A11E RADIAN CORPORATION 12. IR.l.IC SUK0111RACm1 SOUTHWEST ENG INC SHED I 

or 2 S11EJS 

1 nu:CTHOLLOMAN AFB Rl/FS FOR 29 SITES •· i«AOOll 39 

5. IWI: or DRWI ART VALTIERRA '- llAIUACnllD'S OESWTIOll or 1J111U. HOLLOW-STEM AUGER 
7. SIZ[S Mii TIPCS or ORlllJIG 80 REH OL JC nl A • 7. 5 

Allll SAll'l.IC EQllPllCllT a. HOil UICATIOll 685269.87{Y). 530918.81 (X) 
1--------------1'- SUIFAC[ ruYATDI 4051.73 

....------------t IO. llo\1[ SIARIDI 25 SEP 91 1 n. DATE COlftIID)25 SEP 91 
12. OVDaJRll[ll TllCIOIESS l5. IVlll CllOUllDWATER DICOUlllD£D 17 .05 ff bgl 
13. IV'lll 181£0 lllTO IOCIC 15. DEl'lll JO WATEI ANO WPStD 1111[ AID Dllll.llC: COllPl.£1ED 

04 NOV 91 19.25 ft bmo 
1'° TOTM. DEP1ll or llOl£ 24 ff. 17. ODO WAD lMl IDSUIDIOOS (SPECn) 

I 119. TOTM. 111111£1 or COii[ llOX£S 

ono (Sl'ECfY) ono CSl'ECfYJ ono (Sl'ECIFY) 21. TOTAL COIC 1------t-------11----------t---------t---------1 ~comrr 
l(JAl.5 

01lD (Sl'ECfY) 23. SIGNAJlllC Of' lllSl'ECTOll 1------t-------i1----------t UONITllRlllG wru n. DCPOS1T1011 or HOlC 

x HTH 

a 

.... · .. ·. ·. ·. ·. ·. ... 

. ··.··:-~·-··.· 

W:Jff 

rw~ 
·1ir1!J 

:111; 

----1-----2----
.3--= ---
.. --= ·---s-= SILTY SAND: light brown (5YR 5/6), 

_ grudlng to a very pi:ile orange (10YR 8/2) 
- ,,.ry fine groined, poorly graded, moist 
- with coliche. some silty layers. (SP) 

6-----7-----8-----
9----.-

G[Ol[at SAll'l.E AllAl.YllC.U.. 
Oii COllE BOX NO. SAllPI£ NO. 

t I 

I PROJ[CT HOLLOMAN AFB Rl/FS FOR 29 SITES 

8,9, 15,40 t .8/2.0 ft 

HOl[ NO. MW-39-04 

----
-------------I------·-
-----1---1-----1---



DRILLING LOG llOl[ llO. ~ ~ 
MW-39-04 -. 

~l'IUCT--~-H-O_L_L_O_M_A_N __ A_F_B __ R_l/_F_S-------.-SIU10l-------------------------HT-H+-:u'--2~2Slttt1S------t 

Dmll 
D b 

11 

12 

13 

14 

15 

16 

17 

. 
• • 18 

.. . . ... 

{::}\: 
19 

20 

. . .. . ·.· .. ·. ·. ·. ... 21 

22 

23 

mscll'IDI or llllIIUlS 
c 

SAND: very pale orange (SYR 8/2), 
medium groined. poorly graded, dry to 
moist, bedclln9 planes, Iron stolnlng on 
bedding pion... (SP) 

SANO: greyish-orang• (10YR 7/,). mdelum DH::O.Oppm 
medium groined. poorly graded, wet, clay 
and silt layeq. (SP) 

SAND: very pal• orang• (5YR 8/2). fine to DH=O.Oppm 
VDry fine vroined. poorly graded. wet, 
clean. (SP) 

GOlll:at SAlft£ ANALmat. llOW 
OI a. IOI llO. $AllPl£ NO. auns 
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29 

11,18.9.8 
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1.5/2.0 ft 

possibly slough 
from 20-23.1 ft 
during well 
lnstallallon 
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ELEVATION GROUND WATER PROJECT 

HOLLOMAN ArB RI FS 
DATE INSTAUCD STARTED COMPLETED LOCATION (Coordinates or Station} 

25 SEPT 91 39 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTALLER 

4059.86 ACD 
WEU. NO. (as shown on drawing: title and file number) 
MW-39-01 

ORIWNG METHOD 

HOLLOW STEM AUGER 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS FROM GROUND SURFACE) 

PROTECTIVE CASING --------.. 

TYPE OF 
PROTECTIVE CASING: _s_t~e~e_l ~~~-

-.---TOP or WELL ---------1-.f.--r;=::;:;a1 

PROTECTIVE POSTS -------t- _.l:.Ltt. 

GROUND SURFACE 

20.0 ft. 

... 
Q. 

ii: 
0 ::::; 
0 

"' ... 
0 
::c 
t; 
% ... _, 

z ... 
... :c 

CASING 
DIAMETER: 2 in. 

TYPE or BLANK CASING:_P_V~C ___ _ 

BACKFILL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPE or SEAL: Bentonite Pellets 

TOP or FILTERPACK 

TOP or SCREEN 

tit; 
11'1 z FILTER PACK 
::f!j 

9.5 ft. ... 
-'--'---- 31: 

BOTTOM or WELL 
BOTTOM or BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of WATER ADDED:----------

DESCRIPTION or PREDEVELOPMENT WATER:-------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

CONCRET~. PAD 
MIN.--L.0::... THICKNESS 

SCREEN INFORMATION 

SCREEN DIA.: _..2..._..in'"" • .,___ _______ _ 
SLOT WIDTH: 0.010 In. 
SCHEDULE: _ __..4~0 _________ _ 
MATERIAL: IXI PVC 0STAINLESS 

STEEL 

1 2.0 ft. bgl 0 OTHER (DESCRIBE) 

_1_5_.o __ n. bgt 

17.5 ft. bgl 

FILTERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFILL METHOD: Tremle through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

D"TE/TIME/LEVEL 4 NOV 91 /1534/22.66 ft. bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: ;;; 
I') ... 
0 



ELEVATION GROUND WATER PROJECT 
HOLLOMAN AFB RI rs 

DATE INSTAU£D STARTCD COMPL£TCO LOCATION (Coordlnotes or Station) 

25 SEPT 91 1600 1800 39 
ELEVATION TOP or CASING 4051.15 SIGNATURE or INSPECTOR/INSTALLER 

DRIWNG METHOD WELL tlO. (as shown o" drawing: tiff• ond file number) 

HOLLOW STEM AUGER MW-39-02 · 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL WEASUllEMEMTS rROW GROUND SURrACE) 

PROTECTIVC CASlllG --------.. 

TYPE OF 
PROTECTIVE CASING: Steel 

---~--

~--rop OF WELL --------+-f---toF"'~I 

PROTECTIVE POSTS -------+-

u 
!!: 
IL 

CASING 
DIAMETER: 2 in. 

GROUND SURFACE 

__b]_tt. 

CONCT&'"° MIN. THICKNESS 

SCREEN INfORMATION 

HTH 

0 

~ 
SCREEN DIA.: _...2._,.in.,..,,__ _______ _ 
SLOT WIDTH: 0.010 in. TYPE or BLANK CASING: PVC 

17.3 ft. 
"' ... 
0 

:c 

~ 
w .... 

z ... 
'"'::c 

------
BACKRLL/GROUT Type I Portland 
MIX ETC. Cement 

TOP or SEAL 

TYPC or SEAL: 1/4. Bentonite Pellets 

TOP or FILTERPACK 

TOP or SCREEN 

~ti "'z rlLTCR PACK 
::J~ 9.5 ft. ... 

----'-- 31: 

WELL DEVELOPMENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME Of" WATER ADDEO:----------

D[SCRtPTION or PREDEVELOPMEMT WATER:------

DESCRIPTIOH or POST DEVELOPMENT WATER: _____ _ 

SCHEOUL£:_--'"4=0 _________ _ 

MATERIAL.: IXJ PVC 0 STAINLESS 
STEEL 

9.6 ft. bgl 0 OTHER (DESCRIB[) 

_1_2_._6 __ , •. bgl 

__ 1_4_.6 __ ft. bill 

EILTERPACK MATERIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKnLL METHOD: Pour through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 21 OCT 91/1030/18.00 ft. bmp 
4 NOV 91 /1548/17.84 ft. bmp 

DEPTH FROM TOP CASING 

AFTCR DMLOPMCNT: 
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ELEVATION GROUi:IO WATER PROJECT 

HOLLOMAN AFB RI FS 
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station} 

25 SEPT 91 39 
ELEVATION TOP OF' CASING SIGNATURE OF' INSPECTOR/INSTALLER 

4040.63 ACD 

DRIWNG METHOD WELL NO. (as shown on drawing: title and file numt>.r} 
HOLLOW STEM AUGER MW-39-03 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F"ROM GROUND SURFACE) 

PROTECTIVE CASING-----~ 

TYPE or 
PROTECTIVE CASING: ~S~t~e~e~I ~~~~ 

TOP Of WELL 

PROTECTIVE POSTS 

CASING 
2 in. DIAMETER: 

... 
Flush ... TYPE Of PIPE JOINTS: 

ii: 
0 

PVC 
6.6 

:::l TYPE: Of BLANK CASING: 
ft. 0 

Cl) 

BACKrlU/GROUT Type I Portlond ... 
0 MIX (TC. Cement 
:c ... 

TOP Of SE:AL c:> z ... .... 
TYPE Of SEAL: Bentonite Pellets 

TOP or rlLTERPACK 

TOP OF SCREEN 

z ... 
... :c 
:5 t; 

FILTER PACK Cl)z 

9.5 ft • ::f~ ... 
31: 

BOTTOW or WELL 
BOTTOM Of BORING 
BORING DIAMETER 

WELL DEVELOPMENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME or WATER REMOVED: __________ _ 

VOLUME OF WATER AOOED: ----------

DESCRIPTION Of PREDEVELOPMENT WATER:------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

~ft. 

' .. , . ' 

GROUND SURFACE 

CONCRET~, PAD 
MIN.~ THICKNESS 

SCREEN INfORMAIION 

SCREEN DIA.:_,,2._._in......_. -------
SLOT WIDTH: 0.010 in. 
SCHEDULE: __ 4~0 _________ _ 
MATERIAL: fXl PVC 0STAINL£SS 

STEEL 
1.0 fl. bgl 0 OTHER (DESCRIBE) 

3.0 ft. bgt 

4.0 ft. bgl 

FILTERPACK MAJ[RJAL 

TYPE:: 16-40 Colorado Silico Sand 

BACKFILL METHOD: Tremie through 
auger 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 4 NOV 91 /1544/7.50 ft. bmp 

DEPTH fROM TOP CASING 

AFTER DEVELOPMENT: .... 
ID ... .... 
0 



ELEVATION GROUND WATER PROJECT 

HOLLOMAN AFB RI FS 
DATE INSTALLED 

25 SEPT 91 
STARTED COMPLCTED 

1600 
LOCATION (Coontlnotes or Station) 

39 1400 
ELEVATION TOP or CASING SIGNATURE or INSPECTOR/INSTALLER 

4053.34 HTH 
DRIWNG METHOD WELL NO. (as shown on drawing: tlHe and file number) 
HOLLOW STEM AUGER MW-39-04 

MONITORING WELL CONSTRUCTION DIAGRAM 
(ALL MEASUREMENTS F'ROM GROUND SURFACE) 

PROTECTIVE CASING -----~ 

TYPE or 
PROTECTIVE CASING: Steel Lockbox 

-.---TOP or WELL --------+:1--fili=:ql 

PROTECTIVE POSTS -------+ -1.:1_ ft. 

GROUND SURFACE 

15.4 ft. 

... 
IL a: 
0 
::; 
0 .,, 
.... 
0 

:r .... 
~ 
~ 

z ... 

CASING 
DIAMETER: 2 in. 

TYPE or PIPE JOINTS: _,F'--'1'-=u"'s""'h__........_,._,._== 

TYPE or BLANK CASING:__,_P_V~C ___ _ 

ltACICflll/GROUT Type I Portlond 
MIX ETC. Cement 

TOP or SEAL 

TYPE OF SEAL: 1 / 4" Bentonite Pellets 

TOP Of EILTERPACIC 

TOP OE SCRE£N 

~~ 
~ ~ FILTER PACK 

:::!~ 9.5 ft .... 
-'-'--- 3IJ; 

BORING OIAWCTtR 

WELL DEVELOP~ENT 

METHOD: See Well Development Record 
TIME SPENT DEVELOPING: ___________ _ 

VOLUME OF' WATER REMOVED: __________ _ 

VOLUME or WATER ADDED: ___________ _ 

DESCRIPTION OF' PREDEVELOPMENT WATER:------

DESCRIPTION or POST DEVELOPMENT WATER: _____ _ 

, __ _, 

CONCRET~ PAD 
MIN.~ THICKNESS 

SCREEN INFORMATION 

SCREEN DIA.: ~2'-='ln-:-';:---:--------
SLOT WIDTH: 0.010 In. 
SCHEDULE: __ .4-=0----------
MA TERIAL: DD PVC QSTAINLCSS 

STEEL 

_8;;..;•.;;;;2 __ ft. bgl 0 OTHER (DESCRIBE) 

_1_1._2 __ ft. bgl 

_1_3_._2 __ n. bgl 

EILJtRl'ACK MATtRIAL 

TYPE: 16-40 Colorado Silica Sand 

BACKFIU. METHOD: Pour through 
auger 

23.1 ft. bgl 
--'2""4~_ ... 0-- ft. 1>g1 

_7"" ..... s....._ __ ;n. 

WATER LEVEL SUMMARY 

WATER LEVEL MEASUREMENTS 

DATE/TIME/LEVEL 21 OCT 91 /1015/19.20 ft. bmp 
4 NOV 91/1540/19.25 ft. bmp 

DEPTH FROM TOP CASING 

AFTER DEVELOPMENT: .... 
II) ,., .... 
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APPENDIX A 

HOLLOMAN AIR FORCE BASE 

STANDARD OPERA TING PROCEDURES (SOPs) 

HAFBSOP-1 

HAFBSOP-2 

HAFB SOP-3 

HAFB SOP-4 

HAFB SOP-5 

HAFBSOP-6 

HABPSOP-7 

HAFB SOP-8 

HAFB SOP-9 

HAFB SOP-10 

Documentation, Sample Handling, Chain-of-Custody, and 

Shipping 

Sampling Equipment Decontamination 

Staking, Utility Clearance, and Permitting 

Direct Push Sampling for Soil and Groundwater 

Soil Sampling for Chemical Analysis 

Procedure for Field Screening of Volatile Organics 

Lithologic Description and Geotechnical Sampling 

Groundwater Sampling for Chemical Analysis 

Field Management of Investigation-Derived Waste (IDW) 

Borehole Abandonment and Site Restoration 
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Holloman Air Force Base 

1.0 OBJECTIVE 

SOP HAFB-1 

DOCUMENTATION, SAMPLE HANDLING, 

CHAIN-OF-CUSTODY, AND SHIPPING 

HAFB SOP-1 

This SOP contains specific details concerning sample control, documentation, and 

transportation procedures. 

2.0 EQUIPMENT AND MATERIAL 

The following equipment will be necessary to complete sample documentation, 

handling, and shipment: 

Forms and Records 

O Log books; 

o Chain-of-custody forms; 

D Custody seals; 

o Sample identification labels; and, 

Shipping Supplies 

D Clear tape; 

o Rigid plastic coolers; 

o Strapping tape; 

1 
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Holloman I-Jr Force Base HAFB SOP-1 

o "This Side Up" arrow labels; 

O Address labels; 

o Heavy-cl uty plastic trash bags and ties; 

O Small and large re·sealable plastic bags; 

o Protective mesh for various sample bottle sizes; 

o Absorbent material for packing samples; and 

D Ice. 

3.0 METHODOLOGY 

Sample control and documentation are necessary to ensure the defensibility of data 
and to verify the quality and quantity of work performed in the field. Accountable 

documents include field logbooks, instrument calibration logbooks, sample logs, 
correspondence, sample labels, chain--of.custody fonns, photographs, and analytical 

records. All information pertinent to a field activity must be entered into a logbook, 

including uncompleted work. 

3.1 SAMPLE CONTROL AND DOCUMENTATION 

All logbooks should be numbered and are to be bound with consecutively numbered 

pages; log book pages and data should never be removed. Loose.leaf fonns, 

sample logs, and figures used for sample location will be kept in a 3-ring binder. 

Indelible black ink will be used for recording all data. At minimum, the following data 

should be recorded during the course of the investigation: 

D Date, field observations, and weather conditions, including any unusual 
circumstances; 

2 
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Holloman />Jr Force Base HAFB SOP-1 

D Calibration of field equipment before sample analysis; 

o Names of field crew members; 

o Name of the sample collector; 

o Identification of sampling location and depth of sample; 

O Rough sketch of sampling location related to significant physical 
objects; 

o Depth to water at groundwater sampling locations; 

o Purge method and purge volume; 

o Sample collection method; . 

o Types and numbers of sample containers used; 

o Preservatives used; 

D Results of field analysis; and 

o Sample observations (color, turbidity, odor, soil type, etc.). 

To change an incorrect entry, draw a line through the entry, write the change above 
or adjacent to the entry, and date and initial the change. If anyone other than the 

person to whom a logbook is assigned makes an entry, that person should date and 

sign the entry. All project logbooks are to be turned over to the document control 

officer at the end of each work period and to a central file at the end of the field 

activity. 

3.2 SAMPLE LABELING 

In addition to the fie!d logbook, a complete sample label should be filled out for each 
sample. 

3 

\ 
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Holloman AJr Force Base HAFB SOP-1 

All sample containers should be sealed imm~diately after sample collection. 

Samplers should place the completed sample label onto the sample container and 

secure it with clear tape. Sample labels must identify the sample ID, site, sample 

type, sampler's initials, sampling location, depth, time, date, analyses requested, 

laboratory, containers, and any special instructions. Labels should be completed 
with black waterproof ink. 

3.3 SAMPLE CONTROUCHAIN-OF-CUSTODY/SHIPMENT. 

Once the samples have been collected and labeled, they should be kept cool with 

ice or in a refrigerator. The following procedures are for sample handling and 

shipment to a laboratory for analysis: 

A. Fill out a chain-of-custody form for every sample shipping container (cooler). 

Information recorded on this form includes the following: 

D Samples collected and corresponding laboratory analyses; 

D Time and date of sample; 

o Sample number; 

D Type of sample; 

D Sampler's initials; 

o Preservatives used; 

D MS/MSD analysis; 

D Relinquisher's signature, date, and time; and 

o Special instructions. 

4 
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Holloman AJr Force Base HAFB SOP-1 

8. Double check the information on the chain-of-custody fonn against the sample 

labels and sample logs. Make sure each sample is accounted for and that 

samples are being sent to the correct laboratory. 

C. Wipe the sample container exteriors dean with a paper towel dampened with 

clean water. 

D. Ensure that each container has a properly completed label. 

E. Place the sample containers in resealable plastic bags. Containers from the 

same sample location and depth can be placed in the same bag, but separate 

samples from different sites will not be placed in the same bag to prevent 

cross-contamination. 

F. Place the sample oontainer(s) in a cooler lined with a large plastic garbage 

bag. 

G. Pack the container(s} with ample amounts of packing material to prevent 

possible breakage and ab8orb liquid material released should breakage occur. 

This material should be place under the contalner(s) and between all 

containers for multiple container shipments to prevent the containers from 

touching each other or the bottom of the shipping container. 

H. Place ice among the sample containers to maintain the samples at or below 

4DC during transport. 

I. Add any needed absorbent to fill all void spaces. 

J. Seal the completed chain-of-custody form for the appropriate cooler in a 

resealable plastic bag and tape it to the inside of the top lid of the cooler. The 

sample custodian should retain the pink copy of the form and maintain it in a 

file of field documentation. 

5 
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Holloman Air Force Base HAFB SOP-1 

K. Securely close the outer shipping container with strapping tape around both 

ends. If there is a drain on the cooler, tape it shut. 

L. Affix signed and dated custody seals to all closures on the shipping container 
to prevent tampering. 

M Affix "This Side Up" arrows on two opposing sides of the cooler. No DOT 

placards are required. 

Compliance with all applicable DOT and International Air Transport Association 

(IATA) shipping regulations is required. 

4.0 COMMENTS 

D To expedite the sampling and shipping process, it is recommended 
that preprinted sample labels, chain-of-custody forms, address labels, 
and overnight delivery forms be used. 

o If using a refrigerator to store sample, monitor the temperature using a 
thermometer and be careful not to freeze water samples. · 

6 
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Holloman /'Jr Force Base HAFBSOP-2 

SOPHAFB·2 

. SAMPLING EQUIPMENT DE CONTAMINATION 

1.0 OBJECTIVE 

Decontamination of boring equipment and sampling tools is performed as a QA 

measure and safety precaution. It helps prevent cross-contamination among 

samples and helps maintain a clean working environment for the safety of field 

personnel. The methodology for decontamination was prepared in accordance with 

the following documents: 

EPA. 1991. Environmental Compliance Branch, Standard Operating Procedures 
and Quality Assurance Manual (SOPQAM), U.S. Environmental Protection Agency, 

Region IV, Environmental Services Division, Athens, Georgia. 

NIOSH, OSHA, USCG, and EPA. 1985. Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities. Prepared by the National Institute for 

Occupational Safety and Health (NIOSH), Occupational Safety and Health 

Administration (OSHA), U.S. Coast Guard (USCG). and EPA. U.S. Department of 

Health and Human Services, Public Health Service, Centers for Disease Control, 

NIOSH report, October 1985. Washington, D.C.: U.S. Government Printing Office. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

D Soap: Laboratory grade, non-phosphated - or equivalent; 

D Tap water; 

D Reagent-grade water, 

D Pesticide-grade isopropanol; 

D Cleaning brushes; 
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o Cleaning containers: plastic bucket and galvanized steel pans; 

o Waste containers as outlined in SOP A-14; and 

o Health and safety equipment as outlined in the SSHP. 

3.0 METHODOLOGY 

Small. reusable equipment, including sampling equipment. is mainly decontaminated 
by rinsing with liquids that include soap or detergent solutions. tap water. deionized 
water, or solvents. Following decontamination. if the equipment is not to be reused 
immediately, it will be stored~ protected from recontamination by wrapping in 
aluminum foil, and appropriately rinsed before the next use. 

3.1 PRE .. SAMPLING DECONTAMINATION ACTIVITIES 

A. Don the appropriate PPE, as specified in the SSHP and as required for the 
specific work area. 

B. Assemble containers and equipment for decontamination, designing the 
decontamination station in such a manner as to prevent liquid from spilling 
onto the ground. 

C. Decontaminate all new equipment or equipment not previously 
decontaminated before use. 

D. If the protective wrapping on a piece of precleaned equipment has been tom, 

or if there is any question about its cleanliness, the equipment should be 
considered contaminated and undergo the full decontamination procedures 
before it is used. 

3.2 DECONTAMINATING SAMPLING EQUIPMENT 

A. Remove any solid particles from the equipment or material by brushing and 
rinsing with available potable water. This will remove gross contamination. 

2 
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B. Wash equipment with a brush and a phosphate-free detergent solution. 

C. Rinse equipment thoroughly with potable water. 

D. Double rinse the equipment with reagent-grade water. 

E. Allow equipment to air dry thoroughly. If there is not enough time to air dry 

completely, the equipment should be rinsed with copious amounts of reagent 

water. Equipment may then be reused immediately. 

F. · Unless the equipment is going to be used immediately, it must be wrapped in 

new aluminum foil, shiny side out, to keep it clean until needed. For large 

bulky equipment, new plastic sheeting can be substituted for the aluminum 

foil. 

3.3 DECONTAMINATION OF LARGE EQUIPMENT 

Drilling equipment (rigs, drill rods, augers, bits, etc.), DPT equipment, and other 

large pieces of field equipment, unable to be decontaminated using the method 

described above, must be high·pressure steam cleaned before and after each use. 

Steam cleaning will be performed at an appropriate central decontamination area 

specified by the Base. The decontamination area must be capable of containing 

decontamination fluids and allow for managing of investigation-derived wastes (IDW) 

as specified in the appropriate SOP. 

3.4 COMMENTS 

o Any field equipment not used during a field activity must be 
decontaminated before its return to the equipment stock for reuse at 
another site. This requirement applies even if the aluminum foil on 
precleaned equipment is not tom. This requirement can be waived 
only if after initial decontamination, the equipment was sealed in 
plastic. 

3 
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o At each phase of the decontamination process, decontamination fluids 
and rinsates should be collected and managed as outlined in the 
appropriate SOP. 

D lsopropanol rinse should be omitted for any equipment such as plastic 
well-sounding tapes. 

LI Solvents should not be used on any type of non-Teflon plastic 
equipment that will contact an environmental sample or be introduced 
into a monitoring well. 

4 
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SOPB-3 
ST AKING, UTILITY CLEARANCE, AND PERMITTING 

1.0 OBJECTIVE 

To ensure the health and safety of field sampling personnel and prevent damage to 
underground utilities during soil sampling, precautions must be . taken to properly 

locate hazards such as gas lines, high-voltage electrical lines, water mains, 
communication lines, sewer lines, and so forth. 

Before any intrusive work (including hand-auger borings) can begin at Holloman Air 

Force Base (AFB), sampling locations at each site must be cleared and a proper 

digging permit must be obtained. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

D WOQden stakes, lathes, hubs, surveyor flags, and/or spray paint; 

D Small sledge-type hammer; 

D Permanent marker; 

D Site maps from Section 2; and 

D Base Civil Engineering Clearance Request (Air Force Form #103). 

3.0 METHODOLOGY 

; 

A) Begin the site clearance procure by locating and· marking all soil boring 
locations at each site, using the following guidelines: 

D If possible, procure ahead of time utility maps so that the preliminary 
positioning of sample locations will avoid underground obstructions. 

D Visually scan each sample location to be sure that there are no 
obvious underground lines or obstructions. 

I 

I 

& 
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o Pound the flag and the hub/stake finnly into the ground, making sure 
that it is clearly marked with the site number and the borehole number 
(DP-01 ). If the location is on a paved surface, it should be marked with 
spray paint. 

B) To obtain all utility clearances, site tours must be completed with appropriate 

representatives of the Base utilities (electric, plumbing, and Army cable) and 

New Mexico One Call. 

New Mexico One Call coordinates the location of on-Base utilities, including US 

West phone lines, Simmons' cable lines, and Standard Transport pipe fuel lines. 

They will provide you with a control number and submit locator requests for you. 

New Mexico One Call can be reached at (800) 321-2537. 

o During the site tours, have the locators mark utility locations with flags 
or spray paint. 

D If possible, obtain a blanket site clearance to cover possible additional 
boring locations at the site. (For certain utilities, this may not be 
possible. In which case, inquire about the procedure necessary to gain 
additional clearances). 

2 
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D If obstructions exist or if a borehole must be moved to avoid utilities, it 
should be relocated to a position that satisfies the intent of the original 
location. 

C) To obtain the actual digging permit, a Base Civil Engineering Clearance 

Request Forms (AF103) must be completed and signed by appropriate 

parties. (Note that the locators should also sign the form in the appropriate 

space, as well as initial the site figures.) This process is usually expedited 
through coordination with representative of Civil Engineering's Environmental 

Flight (CEV). Once a digging permit has been issued, it is valid for one month. 

4.0 COMMENTS 

o Proper preparation in the initial location and staking Is criti~I for 
expediting the sampling process. If sampling locations are not properly 
marked and cleared, significant costs could be incurred through delays 
while waiting for drilling permits. 

o NM One Calf requires a 48-hour advance notice before driUing may 
proceed. 

0 Utility locators may require information about how long the job will last, 
the type of marker being used, and the location of the boreholes. Be 
prepared to provide the various utility locators and signatories on the 
drilling permit with multiple copies of site figures and location maps. 

O When doing any· intrusive work on the Base, the contractor must have 
a valid permit on hand. 

1 
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SOP HAFB-4 
DIRECT PUSH SAMPLING FOR SOIL AND GROUNDWATER 

1.0 OBJECTIVE 

Direct push technology (DPT) will be used to rapidly collect soil and water samples. · 
This technique provides for collection of undisturbed samples and does not generate 
soil cuttings. This SOP discusses the DPT method only; for actual soil and 
groundwater sampling procedures. Please refer to the appropriate SOPs for soil 

and groundwater sampling. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

The DPT operator will need a copy of the subcontractor work plan, waste containers 
and appropriate health and safety gear. The OPT subcontractor will provide all 
additional equipment and materials. The DPT subcontractor should be equipped 
with a rig capable of pushing 20 ft and collecting soil and groundwater samples from 
any interval within that depth. Equipment should include at minimum the following 

items: 

D Hydraulic ram with hammer assembly; 

D 1- to 1.5-inch diameter drill rods; 

o Piston-type, split-spoon, or equivalent soil sampling device that allows 
for lithologic characterization and retrieval of at least 400 ml of sample 
.volume; · 

o GeoProbe, Hydrocone, bailer, Teflon tubing and peristaltic pump, or 
equivalent water sampling device; 

D Small diameter PVC riser and screen to make temporary wells if 
recovery is too slow; 

D Decontamination equipment; and 

O Health and safety equipment, as outlined in the SSHP. 

2 
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3.0 METHODOLOGY 

A) Verify that the subcontractor has the necessary drilling and sampling 

equipment, as well as proper decontamination supplies. 

HAFBSOP-4 

B) Confirm that sampling locations are staked and that the clearances from all 

on-Base and off-Base utilities have been obtained. Do not begin the sampling 

until proper digging permits have been obtained and all of the utilities have 

been marked. 

C) Locate the sample location and position the DPT rig. If the sample point is on 

thick asphalt or concrete, the DPT subcontractor will use hammer-drill or 

equivalent to drill a hole through the pavement. 

D) Verify that the sampling tip has been properly decontaminated. 

E) For soil sampling, hydraulically advance the sampler to above the target 

sample interval, unlock the piston point, and advance the sampling device 

through the sampling interval: 

D Pull the rods using the hydraulic apparatus and remove the sample 
insert or split spoon. 

D Log the soil and collect the required samples as specified in the field 
sampling plan. 

F) · Continue sampling at additional depth intervals or abandon the borehole, as 

appropriate for the location. 

G) If groundwater sampling is necessary, advance the sampler into the water 

table and collect a sample with the sampling device. 

H) Collect and manage all wastes as specified in IDW SOP. 

3 
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I) Abandon all boreholes and repair pavement before moving to a new site (see 

the SOP for abandonment). 

4.0 COMMENTS 

o If a buried object impedes the DPT sampler or if an insufficient sample 
volume is recovered, reposition the rig in a location to satisfy the intent 
of the original sample point and try again. Note this on the borehole 
logging form. 

o If the total recovered sample volume is insufficient for both screening 
and laboratory analysis, a second hole will be pushed as close as 
possible to the original hole and an additional sample will be taken 
from the same depth interval. The two samples will be composited 
prior to sampling for chemical analysis. 

o If a situation arises in which the groundwater recharge is too slow to 
allow sampling, a PVC well can be inserted temporarily for sampling at 
a later time. 

4 
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SOPHAFB-5 

SOIL SAMPLING FOR CHEMICAL ANALYSIS 

1.0 OBJECTIVE 

Soil samples will be collected for chemical analysis to enable determination of the 

nature and extent of contamination in soil. Groundwater samples will be collected 

from monitoring wells or ·from with inert tubing through the direct push sampling 

methods. 

The following procedures were designed to ensure consistent and high quality data 

collection and are in accordance with EPA procedures for sample collection as 
detailed in the following document 

EPA. 1991. Environmental Compliance Branch, Standard Operating Procedures 

and Quality Assurance Manual (SOPQAM), U.S. Environmental Protection Agency, 

Region IV, Environmental Services Division, Athens, Georgia. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

o Appropriate number and types of sample containers (see Table 
HAFB5-1); 

o Precleaned stainless steel sampling spoons and knife; 

D Sample coolers and ice; 

D Appropriate field documentation forms and an indelible ink pen; 

o Sampling equipment decontamination supplies; 

o Waste containers; 

D Health and safety equipment, as specified in the SSHP. 

3.0 METHODOLOGY 

1 
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A) Verify that the subcontractor has the necessary drilling and sampling 

equipment, as well as proper decontamination supplies. 

B) Confirm that sampling locations are staked and that the clearances from all 

on-Base and off-Base utilities have been obtained. Do not begin the sampling 

until proper digging permits have been obtained and all of the utilities have 

been marked. 

C) Locate the sample location and position the DPT rig. If the sample point is on 
thick asphalt or concrete, the DPT subcontractor will use hammer-drill or 

equivalent to drill a hole through the pavement. 

D) Verify that the sampling tip has been properly decontaminated, as specified in 

decontamination SOP before beginning penetration. 

E) For soil sampling, hydraulically advance the sampler to above the target 

sample interval, unlock the piston point, and advance the sampling device 

through the sampling interval: 

D · Pull the rods using the hydraulic apparatus and remove the sample 
insert or split spoon. 

• Log the soil and collect the required samples as specified in Field 
Sampling Plan (FSP). 

F) Continue sampling at additional depth intervals or abandon the borehole, as 
appropriate for the location. To determine if sufficient depth has been 
covered, see the FSP section of this document. 

G) If groundwater sampling is necessary, advance the sampler into the water 

table and collect a sample with the sampling device as specified in appropriate 

SOP. 

H) Collect and manage all wastes as specified in the appropriate SOP. 

I) Abandon all boreholes and repair pavement before moving to a new site as 

specified in appropriate SOP. 

2 
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4.0 COMMENTS 

o The supervising geologist should be prepared and have all the 
supplies available on site to conduct all planned sampling at each site. 

o Container and preservation requirements for various analytical 
methods are detailed in Table HAFB5-1. 

3 
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TABLE HAFB5·1 
CONTAINER AND PRESERVATION REQUIREMENTS FOR SOIL SAMPLING 

REFEREN · PARAMETE CONTAINER1 SAMPLE MAXIMUM HOLDING 
CE R PRESERVATI TIME3 

METHOD ON2 EXTRACTION ANAL 

EPA8015 TPH- 1.4 oz wide mouth Ice to 4°C - 14d 
gas/diesel/BT jar, G 
EX 

EPA418.1 TRPH 1 x8 oz wide mouth Ice to4°C - 14d 
jar, G 

EPA8260 Volatile 2x40 ml G, Septa lceto4°C - 14d 
Organics vial 

EPA8270 BIN/A 1x8 oz wide mouth Ice to4°C 7d 40d 
jar, G 

TAL Metals 1 x8 oz wide mouth Ice to 4°C - 6 months 
sooono10 jar, G 
series 

SW- pH 1 x2 oz wide moth Not specified - ASAP 
846:9045 jar, G 

EPA 8080 PCBs/Pestici 1 x8 oz wide mouth Ice to4°C 7d 40d 
des iar, G 

Full suite TCLP 2x8 oz wide mouth Ice to 4°C 
, 

14d -
(8240, jar, G 
8270, 
Booono10 
) 

1 All containers must have Teflon-lined seals (Teflon-lined septa for all VOA 
vials). G= Glass. P =High-density polyethylene. 
2 Container volume may vary slightly depending upon laboratory specific 
requirements. 
3 When only one holding time is given, it implies total holding time from 
sampling until analysis. 

4 
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1.0 OBJECTIVE 

SOPHAFB-6 
PROCEDURE FOR FIELD SCREENING OF 

VOLATILE ORGANICS 

SOPHAFB-6 

Soil samples can be screened in the field for relative concentrations of total volatile 
organic constituents (VOCs) rapidly and inexpensively. It is important to note, 
however, that the screening technique is relative and will not quantify the exact 
concentration of the particular constituents present in the sample matrix. The 
procedure is only used to determine the relative concentrations of voes between 
sets of soil samples. For example, if 1 O soil samples are collected vertically from 
one soil boring, the screening technique can be used to determine which samples 
may have relatively higher concentrations of voes with· respect to the other 
samples. Section 2.0 covers equipment required to perform the screening. Section 
3.0 presents the steps required to perform the sampling. 

2.0 EQUIPMENT AND MATERIAL 

The following equipment is required for field VOC screening: 

D 

D 

A photoionization detector (PIO) or a flame ionization detector (FID); 

Sample containers such as glass jars and aluminum foil or resealable 
plastic bags; and, 

o Calibration gas for the FID or PIO (lsobutylene for PIDs, methane for 
FIDs). 

3.0 METHODOLOGY 

The following steps are employed when screening soil samples for total 
concentrations of voes. The procedure assumes that a fraction of the soil sample 

has already been collected using the soil sample procedure SOPs. 

A) Place a fraction of the soil sample collected in a glass jar and cover the jar 

mouth with aluminum foil or place the sample in a resealable plastic bag. 

Place the samples in a wann place or area of stable temperature such as a 

building or temperature controlled environment. 
B) Allow all the samples to equilibrate to the temperature-controlled environment. 

Revision Draft January 1996 
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C) Tum the PIO and FID on and calibrate the instrument using the appropriate 

calibration gas (i.e. methane for a FID and isobutylene for a PIO) using the 

procedures specified by the manufacturer. 

D) Insert the probe from the PIO or FID into the headspace of the jar (i.e., through 

the aluminum foil lined lid or through the plastic bag and collect a sample of 

the air in the headspace of the jar. 

E) Observe and record the headspace measurement as parts per million (ppm) in 
the field notebook or soil boring log. Note which type of instrument and the 

calibration gas that was used. 

F) Repeat steps D and F until all the samples have been screened. 

4.0 COMMENTS 

D Obtaining a good sample for chemical analysis for VOCs Is the first 
priority. 

0 Field screening the sample for VOCs using a PIO or FID is second 
priority. 

Cl Transcribing the lithologic descriptions and collecting geotechnical 
samples is the last priority. 

Revision Draft 2 January 1996 
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1.0 OBJECTIVE 

SOP HAFB-7 

LITHOLOGIC DESCRIPTION AND 
GEOTECHNICAL SAMPLING 

SOPHAFB-7 

Lithologic logging will be performed to define the subsurface geology. All soils will 
be described using the Unified Soils Classification System (ASTM Designation D 
2488-84: Standard Practice for Description and Identification of Soils [Visual-Manual 

Procedure]). 

2.0 EQUIPMENT AND MATERIAL NEEDS 

D Tape measure; 

0 Munsall soil color chart; 

0 Hand lens; 

0 Knife or spatula; 

0 Dropper with 10% HCI for calcium carbonate test; 

0 LaMotte soil texture kit or small vial; 

D Water; 

0 Borehole log forms (Attached); and 

0 Health and safety equipment, as specified in the SSHP. 

3.0 METHODOLOGY 

A) Note penetration rates and comments in "remarks" section of logging form 

(e.g., "easy penetration", "hammering required", "2 ft in 3 minutes", etc.). If 

using a drop hammer, record blow counts. 

,..• 
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B) Measure entire sample length and record recovery (as total footage recovered 

over the total length that sampler was pushed) to nearest tenth of a foot. Mark 

lithologic changes on logging form. 

C) Separate a small, representative portion of each distinct soil to be identified. 

D) Identify the color using the Munsall chart. 

E) Identify the soil type using the field tests outlined in the ASTM guidance. All 

required tests considered appropriate for soil type should be performed (i.e. 

tests for fine-grained soils, such as plasticity, need not be performed on 

coarse-grained soil). 

F) Record descriptions of the soil on the borehole log form. To facilitate the 

comparison of logs, all descriptions should use the following order and style: 

D 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

Soil type (Silty SAND w/Clay); 

Soil Color (Moderate yellow brown (10YR514); 

Moisture content; 

Angularity and shape of particles (if a sand or gravel); 

Consistency; 

Cementation; 

Structure; 

Dry strength; 

Dilatancy; 

Toughness; 

Plasticity; 

Miscellaneous descriptors (roots, nodules, odors, texture percentages 
from the LaMotte kit, etc.); 

2 
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o uses Code (SM). 

G} Note all visible contamination, PID/FID measurements, odor, or any observed 

evidence of contamination in the sample. 

H} As necessary, identify the percentages of sand, silt, and clay in each sample 

using a LaMotte soil texture kit, or by settling using a small vial or bottle. 

I} The sample should be placed in a soil jar or steel tube and sealed with as little 
air as possible (Table AS-1). 

J) Label the contained for shipment to a lab for geotechnical grain size 

distribution (without the hydrocarbons portion of the test} (ASTM 0421 and 
0422}. Atterberg Limits (ASTM 04318), and moisture content (ASTM 

02216}. 

4.0 COMMENTS 

D Obtaining a good sample for chemical analysis is the first priority; 
collect chemical samples for volatile organic compounds · (VOCs) 
before logging the soil core or taking geotechnicaf samples. 

o Because visible contamination and field screening by FID/PID is used 
to define extent of contamination, it is essential that all observations 
concerning odor and staining and PIO or FID readings are recorded on 
the logging form. 

o Consistent logging is important for accurate characterization of site 
geology. Although the geologist may need to use his/her professional 
judgement to infer contacts and lithology, using the tests listed in the 
ASTM method will ensure consistent results. 

TABLE 87-1 
CONTAINER AND PRESERVATION 

REQUIREMENTS FOR GEOTECHNICAL 

: :: :: : 
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Reference Method Parameter Minimum Volume Container 

ASTM 04318 Atterberg Limits 100 grams 4 oz glass jar1 

ASTM 02216 Moisture content 50-100 grams 4 oz glass jar1 

ASTM 0421 & 422 Grain size 30-40grams 2· to 4- oz glass 
jar1 

1 OK to combine these analyses into a larger container 

4 
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SOP HAFB-8 

GROUNDWATER SAMPLING FOR CHEMICAL ANALYSIS 

1.0 OBJECTIVE 

Water samples will be collected for chemical analysis to enable determination of the 
nature and extent of contamination in groundwater. Groundwater. samples will be 

collected from monitoring wells or from with inert tubing through the direct push 

sampling methods. 

The following procedures were designed to ensure consistent and high quality data 

collection and are in accordance with EPA procedures for sample collection as 

detailed in the following document 

EPA. 1991. Environmental C6mpliance Branch, Standard Operating Procedures 
and Quality Assurance Manual (SOPQAM), U.S. Environmental Protection Agency, 

Region IV, Environmental Services Division, Athens, Georgia. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

o Appropriate number and types of sample containers (see Table 
HAFB8-1); 

o Precleaned stainless steel sampling spoons and knife; 

o Sample coolers and ice; 

o Appropriate field documentation fonns and an indelible ink pen; 

o Sampling equipment decontamination supplies; 

D Waste containers; 

o Health and safety equipment, as specified in the SSHP. 

3.0 METHODOLOGY 

1 
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A) Ensure that all equipment is properly calibrated and operating by following the 

manuals provided by the equipment manufacturer. Record results of the 

equipment in the logbook. 
B) Calculate the approximate volume of the inert tubing (Teflon) using the 

formula 
V= 3.1415 x r 2 x Length x 7.48 g~l/ft3• 
Or if the tubing is %-inch diameter, simply multiply the tubing length by 

0.0102 gal/foot. 

C) Attach the peristaltic pump to the tubing as indicted in the pump instructions. 
D) Purge the tubing slowlY. at first to avoid entraining air in the tube. Purge the 

appropriate volume and store it in the appropriate waste container. 
E) Fill sample bottles in the following order: 

• Volatile organic compounds 

• Semi-volatile organic compounds 

• Metals 

" • Wettests, 

F) Place sample containers on Ice ·and handle as indicted in the appropriate 
SOP. 

G) When sampling is complete, remove tubing from the DPT rods and dispose of 

all IDW as directed in the SOP. 

H) Abandon the boring as directed in the appropriate SOP. 

4.0 COMMENTS 

D The supervising geologist should be prepared and have all the 
supplies available on site to conduct all planned sampling at each site. 

D Container and preservation requirements for various analytical 
methods are detailed in Table HAFB5-1. 

2 
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TABLE HAFB8-1 
CONTAINER AND PRESERVATION REQUIREMENTS FOR GROUNDWATER 
SAMPLING 

RE FERENC PARAMETER CONTAINER1 SAMPLE MAXIMUM HOLDING 
E PRESERVATIO TIME3 

METHOD N2 EXTRACTION ANAL 

EPA8015 TPH- 500 ml brown lceto4°C - 14d 
gas/diesel/BTE glass bottle 
x 

EPA8260 Volatile organic 3x40mLG, Ice to 4°C, pH - 14d 
compcunds Septa vials <2 with HCI 

EPA8270 B/N/A 2x1 Lbrown Ice to 4°C 7d 40d 
glass 

TAL Metals 500 ml plastic Ice to 4°C pH <2 - 6 months 
6000/7010 bottle with 
series HN03 

500 ml plastic 
SW- pH Ice to 4°C - 24hrs 
846:9045 

EPA8080 PCBs/Pesticid 2x1 L brown Ice to 4°C 7d 40d 
es glass 

xxxx Radionuclides 
1 L plastic 

Ice to 4°C 14d -
1 All containers must have Teflon-lined seals (Teflon-lined septa for all VOA 
vials). Glass= brown glass, Plastic= High-density polyethylene. 
2 Container volume may vary slightly depending upon laboratory specific 
requirements. 
3 When only one holding time is given, It implies total holding time from 
sampling until analysis. 

3 

, 
: 

, 



t 

" 

1212171 
Holloman AJt Force Base SOPHAFB-9 

SOP HAFB-9 

FIELD MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW) 

1.0 OBJECTIVE 

To collect and manage IDW in accordance with state and federal regulations, this 
SOP provides easy-to-follow procedures for characterizing, handling, storing and 
disposing of IDW generated during the additional characterization program. IDW 
management techniques emphasize waste minimization. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

D DOT-approved drums and containers; 

D IDW "Analysis Pending" labels (Attached); 

D "Hazardous Waste" labels and Non Hazardous labels (Attached}; 

D Indelible markers (i.e., Sharpie); 

D Clear adhesive tape; 

0 Ratchet, socket, and crescent wrench for opening/closing drums; 

0 PPE; 

0 Plastic buckets for carrying purge water to drums; 

0 Absorbent pads or booms for cleaning up spills; 

0 Wooden pallets; 

0 Waste inventory form (Attached); and 

D PIO orFID. 



1212172 

Holloman All Force Base SOPHAFB-9 

3.0 METHODOLOGY 

3.1 SOIL AND WATER IDW 

A) Conduct sampling in accordance with the soil and groundwater sampling 

SOPs. 

B) If soil is stained, place excess soil (and any excess water sample) in 

appropriately sized DOT-approved drums or cans. DO NOT PUT SOIL AND 

WATER IN SAME CONTAINER. 

C) Place an adhesive label on the side of the container. Using an indelible 

marker, write the following information on the label 

D The phrase •Analysis Pending• 

o Accumulation start date 

0 Name of waste (e.g., soil from soil or well boring ID numbers) 

0 Name and phone number of Holloman AFB contact (CES/CEV) 

D) When label is complete, cover it with a piece of clear adhesive tape. 

E) If soil is not stained, conduct voe screening with a PIO or FID. 

F) If no VOCs are detected in headspace analysis, spread excess soil and water 

(if any) around borehole . 

. G) If voes are detected in the soil, place excess soil and water (if any) in DOT

approved drums, and label the drum (or container) in accordance with step C) 

above. DO NOT PUT SOIL AND WATER IN SAME CONTAINER. 

H) If the site is developed and will not accommodate the spreading of soils then 

soils containing TPH concentration less than 940 ppm will be spread at a site 

to be designated by the Base. 

2 
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I) If soils are containerized move to IDW drum storage area. 

J) Waste characterization will be conducted utilizing previously collected soil 

analytical results and additional characterization results. No soil generated 

during the POL remediation activities at the SWMUs was characterized as 
hazardous waste. If soils contain TPH in excess of 940 ppm, arrangements 

will be made for off-site disposal at a permitted petroleum-contaminated soil 
disposal facility. Decontamination solutions will either be spread on site or 
placed in the Base sanitary sewer system, following approval from the Base. 

3.2 PPE AND DISPOSABLE SAMPLING EQUIPMENT WASTE 

A) Remove excess solid and liquid waste from PPE and disposable sampling 
. equipment. 

8) Place all PPE and sampling equipment to be disposed of in sealed plastic 
trash bags. 

C) Dispose of trash bags in a dumpster at the IDW staging area. 

D) If a Base dumpster is not located near the IDW staging area, arrange for one 

that can be used during the course of the investigation. 

3 
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SOP 8-10 

BOREHOLE ABANDONMENT AND SITE RESTORATION 

1.0 OBJECTIVE 

All boreholes must be sealed to prevent the spread of contaminants with depth and 

to eliminate direct pathways ffC!m the surface to the subsurface and groundwater. 

Surface materials such as asphalt and cement that have been drilled or pushed 

through must also be repaired to a satisfactory condition. 

2.0 EQUIPMENT AND MATERIAL NEEDS 

D Bentonite chips or granular bentonite and funnel; 

D Cold-patch asphalt material and quick-set concrete; 

o Ample amounts of water; and 

D Health and safety equipment, as specified in the SSHP. 

3.0 METHODOLOGY 

In general, borehole abandonment will be completed by the DPT or HSA 

subcontractor under supervision of the rig geologist. The subcontractor will supply 

all necessary materials listed above. The contractor, however, may need small 

amounts of bentonite to seal hand-auger boreholes. 

A) After a boring has been completed by DPT technique, leave the drive rods in 

place pending abandonment. 

B) Add bentonite chips or granular bentonite slowly into the top of the drive rods 

using a funnel. As the rods are being slowly pulled from the borehole, add 

bentonite to complete the seal to the surface. 

C) If the rods have been driven into groundwater, it will not be possible' to seal 

the borehole through the rods. (The bentonite chips will stick to the inside of 

\ -... 
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the rods, clogging the end). In this case, carefully extract the rods and slowly 

add bentonite chips, being careful not to allow bridging. 

D) Hydrate the seal using ample amounts of potable water. 

E) If the borehole is through asphalt or concrete, leave the seal below the bottom 

of the pavement to allow for sufficient fill and patching material. 
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DRAFT 
QUALITY ASSURRANCE PROJECT PLAN ADDENDUM 
SUPPLEMENTAL RCRA FACILITY INVESTIGATION 

HOLLOMAN AIR FORCE BASE 
ALAMOGORDO, NEW MEXICO 

1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) Addendum is designed to provide specific 
guidance and quality assurance/quality control (QA/QC) requirements and evaluation criteria 
for the generation of environmental data of known quality for use in making site-specific 
decisions. HydroGeoLogic, Inc. (HGL) prepared this QAPP Addendum on behalf of 
Holloman Air Force Base (AFB) under AFCEE Contract No. FA1624-03-D-8602, Task Order 
No. 037. This QAPP Addendum is intended to provide project-specific guidance that 
supplements the guidance and requirements presented in the Basewide Quality Assurance 
Project Plan (Bhate Environmental Associates, Inc. [Bhate], 2003). The purpose of the 
Basewide QAPP is to provide a consistent overall quality framework under which a wide 
variety of environmental projects can be conducted with project-specific information contained 
in a QAPP Addendum. The Basewide QAPP was written in accordance with the requirements 
of comply with the U.S. Army Corps of Engineers CUSACE) document EM-200-1-3, 
Requirements for the Preparation of Sampling a!Jd Analysis Plans (USACE, 2001) and the U .S 
Environmental Protection Agency (USEPA) document QA/R-5, Requirements for Quality 
Assurance Project Plans (USEPA, 2001). 

Where applicable, this QAPP Addendum incorporates the requirements of Appendix 4-B of the 
Resource Conservation and Recovery Act (RCRA) Hazardous Waste Facility Operating Permit 
for Holloman AFB (USEPA Permit NM6572124422), issued in February 2004. Among the 
requirements of the Holloman AFB RCRA Permit is to employ the sampling strategy and 
procedures in accordance with the the most recent version of USEPA Region 4 Environmental 
Compliance Branch Standard Operating Procedure and Quality Assurance Manual (USEPA 
Region 4, 2001). This QAPP Addendum also incorporates the relevant requirements of the 
Department of Defense (DoD) Quality Systems Manual for Environmental Laboratories, Final 
Version 2 (QSM) (DoD Data Quality Workshop, 2002). 

Note that the information presented in this QAPP Addendum is intended to supplement the 
Basewide QAPP, and the term "QAPP" used throughout this QAPP Addendum indicates both 
documents together unless otherwise specified. This QAPP Addendum, in conjunction with 
the RCRA Facility Investigation (RFI) Field Sampling Plan (FSP) presented as Appendix A of 
the project Work Plan, constitutes the RFI Sampling and Analysis Plan (SAP). 

This QAPP is a dynamic document that will be updated as necessary to reflect current 
investigation and remediation activities at the sites. This QAPP establishes the basic QC 
methodology to be applied during site activities and also presents the task-specific information 

U.S. Air Force Center for Environmental Excellence 
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necessary to conduct on-site investigation and sample analysis activities. If future phases of 
work require supplemental QC information, this information will be incorporated into an 
updated version of this QAPP Addendum. 

1.1 BASE HISTORY 

Refer to Section 1.1 of the Basewide QAPP and Work Plan. 

1.2 BASE DESCRIYfION 

Refer to Section 1.2 of the Basewide QAPP and Section 1.1 of the Work Plan. 

1.3 SITE DESCRIYfION 

This QAPP addendum supports the Supplemental RFI Work Plan for the following solid waste 
management units (SWMUs): 

LF-10 I SWMU s 101 and 109 
LF-19 I SWMU 105 
LF-21ISWMU116 
LF-22 I SWMU 115 
LF-23 I SWMU 108 

Old Main Base Landfill 
Golf Course Landfill 
West Area Landfill No. 2 
West Area Landfill No. 1 
MOBSS Landfill 
Former Army Landfill LF-29 I SWMU 104 

DP-30/SD-33 I SWMU 113B 
SS-39 I SWMUs 165/177/179/181 

Grease Trap/Cooking Grease Disposal Pits 
Missile Fuel Spill Area 

Detailed site descriptions are provided in Section 2 of the Work Plan. 

U.S. Air Force Center for Environmental Excellence 
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2.0 PROJECT OBJECTIVES 

The primary objective of the Supplemental RFI activities that will be performed at the subject 
sites is to obtain technically valid and defensible environmental data that will meet or exceed 
the project-specific data quality objectives (DQOs) that are presented in Section 3. In order to 
meet this objective, project personnel, including subcontractors, must be familiar with the 
contents of this QAPP and other project planning documents, including the FSP and Work 
Plan. Laboratories performing analyses in support of project activities must follow all 
provisions of this QAPP unless an approved variance allows for an alternative approach. 
Project lal)oratories will be required to have current accreditation under the National 
Environmental Laboratory Accreditation Program (NELAP) and be experienced in performing 
analyses in support of USACE and U.S. Air Force Center for Environmental Excellence 
(AFCEE) projects. 

The data that is generated by project activ1t1es will be used to support . decisions and 
·conclusions concerning site conditions, nature and extent of contamination, potential fate and 
transport of any contamination, and risk assessments. These conclusions will also be used to 
justify and plan future activities at the sites. 

U.S. Air Force Center for Environmental Excellence 
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3.0 DATA QUALITY OBJECTIVES AND QUALITY PROGRAM 

DQOs were developed to optimize and describe the data collection objectives for investigation 
activities at the seven disposal sites that are the subject of this RFI. The DQO process, as 
described in Guidance for the Data Quality Objectives Process (USEPA, 2000), is subdivided 
into seven steps: 

• State the problem 
• Identify the decisions 
• Identify inputs to the decisions 
• Define study boundaries 
• Develop decision rules 
• Specify limits on decision errors 
• Optimize study design. 

Each of the above steps is discussed in detail in the following sections. Due to the nature of 
the problem to be studied, the statistical components of the USEPA guidance document have 
been reduced or eliminated. 

3.1 PROBLEM STATEMENT 

Currently, the subject sites included in this project cannot be accepted for no further action 
(NFA). Determining the contamination present at the sites, assessing the potential for on
going release of any site contamination, and assessing site impact on groundwater are among 
the tasks critical to achieving site closure. Thus, the current problem has three components: 

1. Establish the extent of the landfill areas; 

2. Fully define the nature and extent of contamination at each of the seven sites; 
and 

3. Provide data critical to the final remedy selection at each site. 

3.2 IDENTIFY THE DECISIONS 

Decisions necessary to achieve the objectives of the investigation at each site are related to 
assessing current site conditions. On a site-specific basis, the objective of all site activities 
under this project is to answer the following questions: 

1. Is remediation warranted at the site? 

2. What remedy is appropriate? 
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In order to answer the principal questions, the following questions must be answered on a site
specific basis: 

1. What is the extent of the waste materials disposed at the site? 

2. What is the vertical and lateral extent of contamination at the site? 

3.3 IDENTIFY INPUTS TO THE DECISIONS 

An understanding of the waste, geologic, hydrologic, and lithologic characteristics of the study 
area is essential for interpreting the results of the chemical analysis data. While data from 
previous investigative activities at the site are available, additional geologic, lithologic, and 
hydrologic data will be obtained during field sampling. These data will support most site 
decisions listed above. Inputs to answering the questions above will consist of site 
observations and data generated from trenching, soil borings, soil gas sampling, geophysical 
surveys, monitoring well installation, and ground water sampling. Trenching and soil borings 
will be used for lithological and waste characterization, and will provide sample material for 
laboratory analysis. 

The analytical chemistry data generated during site investigations are the most critical inputs to 
the site decisions listed above. Sample results from soil and groundwater sampling will be 
used in the formulation of site decisions. The analytes selected for each site are identified in 
the Work Plan. These analytes were selected based on the information available about the 
potential containments at each site. The analytical methods selected will be required to meet 
the sensitivity requirements presented in Section 5. 

3.4 DEFINE STUDY BOUNDARIES 

The contamination that is the primary focus of this project originated from activities at the 
former landfills/disposal pits. The lateral boundary of each study area includes the area of the 
individual sites and the area immediately adjacent to the sites. Disposal area boundaries will 
be established during the geophysical survey. SS-39 activities will focus on delineating the 
nature and extent of volatile organic compound (VOC) contamination in soil and groundwater. 

3.5 DEVELOP DECISION RULES 

There are three rules regarding the application of data in reaching decisions: 

1. Only analytical data that have been reviewed or validated and identified as 
acceptable, in accordance with this QAPP, may be used to support a decision. 
Rationale: Data of unacceptable quality may have biases or more serious issues 
(false positive or false negative results) that could contribute to decision errors. 
Project completeness goals (see Section 6.4) have been developed in order to 
ensure that the overall data set will be of sufficient quality to support project 
decisions. 
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2. Whenever duplicate samples are collected, the average concentration found in 
the duplicate pair will be the value used in supporting a decision. Rationale: 
Using the average concentration to support a decision takes into account all 
sample data and variability. 

3. When making calculations using contaminant of potential concern (COPC) 
concentrations, the concentration of non-detected analytes will be represented by 
one-half the analyte-specific method quantitation limit (MQL). Rationale: Using 
a concentration of 0 for non-detected analytes may lead to an underestimation of 
risk for those analytes that are actually present in the environment but at 
concentrations below the analyte-specific MQL. To prevent this 
underestimation of risk, the conservative approach is to assign a default value 
for all non-detected analytes. As the MQL is the lowest concentration that will 
be reported for non-detected analytes, half this value will be selected and 
assigned to non-detected results. 

Specific decisions will be based on the following rules. 

1. What is the extent and nature of the waste materials disposed at the site? The 
extent and nature of the waste materials present at each site will assist in 
determining whether the site has a potential to impact the subsurface soil and 
groundwater. 

2. What is the vertical and lateral extent of contamination at the site? The extent 
of contamination at each site will be used to determine the impact of the site on 
the environment and to calculate risk to human and environmental receptors 
under a variety of selected scenarios. This information will also be used to 
provide the primary information source for determining the appropriate 
corrective action (including possible NFA) at each site. 

3.6 SPECIFY LIMITS ON DECISION ERRORS 

The statements below describe the null hypotheses for the RFI. 

• Contaminant concentrations at the site pose an unacceptable risk to human health 
or the environment. 

• The subject site is the source of contamination. 

Decision errors may occur through two scenarios. 

• A false acceptance decision error would be to conclude that the null hypothesis 
is true, when in fact, it is not. The consequences of this decision error would be 
to incur unnecessary expense to study, monitor, and remediate contamination 
that does not exist or does not pose a threat. 
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• The second type of decision error is a false rejection error. In that case, the 
error would be to conclude that the null hypothesis is false when, in fact, it is 
true. The consequences of this decision error would be to not study, monitor, 
or remediate the full extent of contamination. This scenario may pose a 
potential threat to human health or the environment. 

Both types of errors are limited by the decision rules. Decisions are not based on a single data 
point, but rather on the entire body of data available. Consequently, a large number of data 
errors would have to occur across several locations to bias the decision towards a false 
acceptance or false rejection conclusion. The probability of simultaneous occurrences of error 
at a large number of measuring points and over an extended period is very low. 

The requirement that decisions be based only on data that have been accepted through the data 
review and validation process also serves to limit the occurrence of decision errors. 

3. 7 OPTIMIZE THE STUDY DESIGN 

Data from each phase of work at each site will be evaluated to determine whether changes in 
the sampling or analytical methodology are warranted. If it is decided that changes are 
warranted, the changes will be incorporated into this QAPP by addendum, as appropriate. 
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4.0 · DATA CATEGORIES 

Refer to Section 4.0 of the Basewide QAPP. 

U.S. Air Force Center for Environmental Excellence 
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5.0 QUALITY CONTROL OBJECTIVES 

Refer to Section 5 of the Basewide QAPP. The project-specific DQOs are presented in Section 
3 of this QAPP Addendum. The project investigative activities, required analyses, and 
associated level of data quality (screening or definitive) are presented in Table 5.1. The 
project method analyte lists and method sensitivity requirements are presented in Tables 5-1 
and 5-2 of the Basewide QAPP. 

Table 5.1 
Project Data Requirements 

Groundwater Monitoring 

Atmospheric Volatile organic vapors PID Field 
Health and safety 

Screening 
monitoring 

Determine 
Groundwater voes (site-specific list) SW8260B Lab concentration of Definitive 

contaminants 
Determine 

Groundwater Perchlorate SW8321A (modified) Lab concentration of Definitive 
contaminants 

Varies (real-time or 
1) Stabilization check; 

Groundwater Water quality parameters2 Field 2)Determine Screening 
on-site probe) 

roundwater conditions 

Soil Gas 

Atmospheric Volatile organic vapors PID Field 
Health and safety 

Screening 
monitorin 
Locate potential hot 

voes SW8260B (modified) Field spots of subsurface Screening 

Soil gas 
contamination 
Locate potential hot 

Methane Real-time meter Field spots of subsurface Screening 
contamination 

Subsurface Soil Sampling 

1) Health and safety 

Atmospheric Volatile organic vapors PID Field 
monitoring; 

Screening 
2) Screening soil cores 
for sam le collection 

voes SW8260B 
SVOes SW8270B 
OP Pesticides SW8141A Determine 

Subsurface Soil Herbicides SW8151A Lab concentration of Definitive 
PeBs SW8082 contaminants 
TPH MADEP VPH/EPH 
Metals/mercu SW6010B/7471A 

U.S. Air Force Center for Environmental Excellence 
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Waste Characterization 

Waste (solid and 
liquid) 

Table 5.1 (continued) 
Project Data Requirements 

SW1311 
Generate a sample 
extract for anal sis 

40 CFR 261.24 
Lab 

40 CFR 261.21 Determine waste 
40 CFR 261.22 characteristics 
40 CFR 261.23 

NA 

Definitive3 

Screenin 
Screenin 
Screenin 

1 L TM will continue at the two listed sites in conjunction with the field activities performed in support of the Supplemental RFI. 
2 Water quality parameters include: temperature, pH, oxidation-reduction potential, conductance, dissolved oxygen, and 

turbidity. 
3 Waste analysis for the toxicity characteristic will be performed by definitive methods but will not undergo data validation. 

PID Photoionization detector 
VOCs Volatile organic compounds 
SVOCs Semivolatile organic compounds 
OP Organophosphorus 
PCBs Polychlorinated biphenyls 
TPH Total petroleum hydrocarbons 
MADEP = Massachusetts Department of Environmental Protection 
VPH Volatile petroleum hydrocarbons 
EPH Extractable petroleum hydrocarbons 
TCLP Toxicity characteristic leaching procedure 
CFR Code of Federal Regulations 
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6.0 PRECISION, ACCURACY, REPRESENTATIVENESS, 
COMPLETENESS, AND ACCURACY 

Refer to Section 6.0 of the Basewide QAPP. 

6.1 PRECISION 

Refer to Section 6.1 of the Basewide QAPP. Precision criteria for definitive methods are not 
established in the Basewide QAPP and the laboratory's internally generated control limits are 
acceptable. 

6.2 ACCURACY 

Refer to Section 6.2 of the Basewide QAPP. Accuracy criteria for definitive methods used for 
this project are presented in Section D of Appendix C of the Basewide QAPP. In cases where 
the analytes listed in Tables 5-1 and 5-2 of the Basewide QAPP do not match those listed in 
Appendix C of the Basewide QAPP, the analytes listed in Tables 5-1 and 5-2 take precedence. 
For any analytes and methods that required for this project but are not included in Appendix C 
of the Basewide QAPP, the laboratory's internally generated control limits are acceptable. 

6.3 REPRESENTATIVENESS 

Refer to Section 6.3 of the Basewide QAPP. Representativeness of data is also evaluated by 
an examination of the results in the associated blanks. Concentrations of target analytes in 
these blanks can indicate that corresponding detections in environmental samples are artifacts 
of the sampling, shipping, storage, preparation, or analytical processes rather than 
representative of the concentrations at the site. 

6.4 COMPLETENESS 

Refer to Section 6.4 of the Basewide QAPP. Data completeness will be calculated on a per
site and per-matrix basis. 

6.5 COMPARABILITY 

Refer to Section 6.5 of the Basewide QAPP. 
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7.0 DETECTION/QUANTITATION LIMITS AND CALIBRATION 
REQUIREMENTS 

7.1 DETECTION AND QUANTITATION LIMITS 

Refer to Section 7.1 of the Basewide QAPP. 

7.1.1 Instrument Detection Limit 

Refer to Section 7 .1.1 of the Basewide QAPP. 

7 .1.2 Method Detection Limit 

Refer to Section 7 .1.2 of the Basewide QAPP. 

7.1.3 Method Quantitation Limit 

Refer to Section 7.1.3 of the Basewide QAPP. MQLs for definitive methods used to support 
this project will be set at the levels presented in Tables 5-1 and 5-2 of the Basewide QAPP. 

7 .1.4 Method Reporting Limit 

Refer to Section 7 .1.4 of the Basewide QAPP. 

7.2 INSTRUMENT CALIBRATION FOR DEFINITIVE METHODOLOGIES 

Refer to Section 7.2 of the Basewide QAPP. Analyte calibration data that do not meet method 
percent relative standard deviation (%RSD) requirements may be fitted to calibration curves 
with correlation coefficient (r) of at least 0.995. 

Note that the initial and continuing calibrations for methods SW8260B (VOCs) and SW8270C 
(semivolatile organic compounds [SVOCs]) must contain all system performance check 
compounds (SPCCs) and calibration check compounds (CCCs) required by the analytical 
method even if the analysis is performed for an abbreviated analyte list that does not include 
these compounds as analytes of concern. If an abbreviated SVOCs analyte list does not include 
any acid fraction or base/neutral fraction analytes, the corresponding fraction-specific SPCCs 
and CCCs may be eliminated from the calibration data. 

For the analysis of polychlorinated biphenyls (PCBs), the initial five-point calibration and 
second source calibration verification will, as a minimum, contain a mixture of Aroclor 1016 
and 1260. Retention times will be set during the initial five-point calibration. The initial and 
daily calibration verifications will also be performed using the Aroclor 1016/1260 mixture. 
Single standards of each of the other five Aroclors are required to aid the analyst in pattern 
recognition. If an Aroclor 1016/1260 standard has been used to validate the linearity of the 
detector, single standards of the remaining five Aroclors may be used to determine the 
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response factor for each Aroclor. The concentrations of the individual Aroclor standards 
should be at or below the middle of the linear range of the detector. If an Aroclor other than 
1016 or 1260 is detected (qualitatively identified above the method detection limit [MDL] 
based on peak pattern), report the result for that Aroclor, quantified in accordance with 
Sections 5 and 7 of Method 8082. 
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8.0 QUALITY CONTROL ELEMENTS 

Refer to Section 8.0 of the Basewide QAPP. Project-specific MQLs for definitive methods are 
presented in Tables 5-1 and 5-2 of the Basewide QAPP. The precision and accuracy 
requirements associated with the method QC elements are discussed in Section 6 of this QAPP 
Addendum. QC elements that do not meet the acceptance criteria will trigger corrective action 
as required in the method-specific tables presented in Section B of Appendix C of the Basewide 
QAPP. Note that the QC elements, acceptance criteria, and corrective actions presented in 
Appendix C of the Basewide QAPP are project requirements and must be adhered to by the 
project laboratory; however, the qualification conventions presented in Appendix C of the 
Basewide QAPP are the required laboratory qualifications if corrective action is not performed 
or is not effective. The final qualification of the affected data points will be performed in 
accordance with the procedures and conventions presented in Section 14 of this QAPP 
Addendum. 

8.1 LABORATORY CONTROL SAMPLE 

Refer to Section 8 .1 of the Basewide QAPP. 

8.2 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

Refer to Section 8.2 of the Basewide QAPP. 

8.3 SURROGATES 

Refer to Section 8.3 of the Basewide QAPP. 

8.4 INTERNAL STANDARDS 

Refer to Section 8.4 of the Basewide QAPP. 

8.5 RETENTION TIME WINDOWS 

Refer to Section 8.5 of the Basewide QAPP. 

8.6 INTERFERENCE CHECK SAMPLE 

Refer to Section 8.6 of the Basewide QAPP. 

8. 7 METHOD BLANK 

Refer to Section 8.7 of the Basewide QAPP. Sample reanalysis is not required if an analyte is 
detected above the MQL in a method blank but is not detected in that sample. 

8.8 SOURCE WATER BLANK 

Refer to Section 8.8 of the Basewide QAPP. 
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8.9 EQUIPMENT BLANK 

Refer to Section 8.9 of the Basewide QAPP. 

8.10 TRIP BLANK 

Refer to Section 8.10 of the Basewide QAPP. 

8.11 FIELD DUPLICATES 

Refer to Section 8.11 of the Basewide QAPP. 

8.12 QUALITY ASSURANCE SAMPLE 

Refer to Section 8.12 of the Basewide QAPP. 

8.13 TEMPERATURE BLANK 

Refer to Section 8.13 of the Basewide QAPP. 
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9.0 QUALITY CONTROL PROCEDURES 

Refer to Section 9.0 of the Basewide QAPP. 

9.1 HOLDING TIME EVALUATION 

Refer" to Section 9 .1 of the Basewide Q APP. 

9.2 CONFIRMATION OF IDENTIFICATION 

Refer to Section 9.2 of the Basewide QAPP. If the laboratory ·standard operating procedures 
(SOPs) designate a primary detector or column, then the result from that column will be used 
as the definitive result for all detections (in accordance with Section 9 .2 of the Basewide 
QAPP) unless a documented interference requires use of the secondary column to report the 
result. If the laboratory SOPs assign equal quantitative significance to both analytical 
columns/detectors, then the laboratory will report the higher of the two concentrations in 
accordance with Appendix C of the Basewide QAPP. 

9.3 STANDARD MATERIALS 

Refer to Section 9.3 of the Basewide QAPP. 

9.4 SUPPLIES AND CONSUMABLES 

Refer to Section 9.4 of the Basewide QAPP. 

U.S. Air Force Center for Environmental Excellence 
M:\Projects\AFC_002_037 _04_ll_021R06-05.427.doc 9-1 HydroGeoLogic, Inc., 7/29/05 



This page was intentionally left blank. 



HydroGeoLogic, Inc. -QA.PP Addendum Supplemental RF/- Holloman AFB-New Mexico 

10.0 FIELD SAMPLING PROCEDURES 

Refer to Section 10.0 of the Basewide QAPP. Table 10.1 of this QAPP Addendum presents 
the analytical methods that may be performed in support of this project, along with container, 
preservation, and holding time requirements. 

Oxidation-
reduction otential 

Methane in soil gas 

voes in soil gas 

Temperature 

Turbidity 

Dissolved oxygen 

Moisture (soil) 

Reactivity 

Ignitability 

Corrosivity to steel 

Toxicity 
characteristic 
leaching procedure 
(TCLP) 

Metals (except 
mercu ) 

Table 10.1 
Requirements for Containers, Preservation Techniques, 

Sample Volumes, and Holding Times 

ASTM D1498 P, G None required NIA Analyze immediately 
(field measurement) 

NA NA None required NA Analyze immediately 
(field measurement) 

SW8260B Hydrophobic None required 2 cartridges 30 Days 
(modified cartrid es 

E170.l P, G None required NIA · Analyze immediately 
(field measurement) 

E180.l P, G 4 °C NIA Analyze immediately 
(field measurement) 

E360.1 G None required 500mL Analyze immediately 
field measurement 

(SW-846) G,T 4°C 4 ounces 7 da s 

(SW-846) P,G,T 4°C 500 mL or4 7 days 
ounces 

SW1020A (or G,T 4°C 500 mL or 4 7 days 
SW1010) ounces 

SWlllO G,T 4 °C 500 mL or 4 7 days 
ounces 

SW1311 G,T 4 °C Sample size will 14 days to TCLP 
depend on extraction and 14 days 
analyses to be after extraction 
performed after (VOCs); 14 days to 
extraction; consult TCLP extraction, 7 
with laboratory to days to prep extraction 
determine and 40 days after 
appropriate extraction (SVOCs, 
sample size prior pesticides, herbicides); 
to sampling 28 days to TCLP 

extraction and 28 days 
after extraction 
(mercury); 180 days to 
TCLP extraction and 
180 days after 
extraction (metals) 

SW6010Be P,G,T HN03 to 500 mL or 180 days (water and 
H<2, 4 °C 8 ounces soil) 
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Table 10.1 (continued) 
Requirements for Containers, Preservation Techniques, 

Sample Volumes, and Holding Times 

lr:"~"'""'=~"~~-~.,~~~"""P"- ~-,,.,,,-,-.,,.:~,.,..,.~~--~~------~ -- 1~~-~j 11 -·~--·,,~ ~ 
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Mercury SW7470A, P,G,T HN03 to 500mL or 28 days (water and 
SW7471A vH<2, 4 °c 8 ounces soil) 

Organochlorine SW8081A G,T 4 °C 1 liter or 8 ounces 7 days until extraction 
pesticides and 40 days after 

extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Polychlorinated SW8082 G,T 4°C 1 liter or 8 ounces 7 days until extraction 
biphenyls (PCBs) and 40 days after 

extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Organophosphorus SW8141A G,T 4 °C, pH 5-9 1 liter or 8 ounces 7 days until extraction 
pesticides and 40 days after 

extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Chlorinated SW8151A or G,T 4 °C 1 liter or 8 ounces 7 days until extraction 
herbicides SW8321 and 40 days after 

extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Volatile organics SW8260B G (Teflonni- 4 °C; 0.008% 2x40mL 14 days; 7 days if 
(water) lined septum) NazS2Q3; HCl to unpreserved by acid 

pH<2 

Volatile organics SW8260B a) G a) 4 °C, a) 2 x 5 gram a) 14 days 
(soil) (collect by (Teflonni- NaHS04 to pH b) 5 gram b) 14 days 

SW5035) lined septum) <2 c) 3 x 5 gram c) 2 days; 14 days if 
b) G b) 4 °C, frozen to -10 ° C 
(Teflonni- methanol Note: a 4 ounce within 2 days of 
lined septum) c) 4 °C sample must also collection 
c) Syringe- be submitted for 
type corer percent moisture 

determination 

Semi volatile SW8270C G,T 4 °C, 0.008% 1 liter or 8 ounces 7 days until extraction 
organics NazS2Q3 and 40 days after 

extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 
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Table 10.1 (continued) 
Requirements for Containers, Preservation Techniques, 

Sample Volumes, and Holding Times 

' '\ ~; I '_,,1 • I I "I ,, 
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Perchlorate (water) SW8321A P,G 4 °C 2x40mL 28 days 
(modified)r 

Explosive residues SW8330 P,G,T 4°C 1 liter or 8 ounces 7 days until extraction 
and 40 days after 
extraction (water); 14 
days until extraction 
and 40 days after 
extraction (soil) 

Hydrogen ion (pH) SW9040B P,G None required NIA Analyze immediately 
in water (field measurement 

Hydrogen ion (pH) SW9045C P,G None required NIA 7 days 
in soil 

Conductance SW9050A P,G None required NIA Analyze immediately 
(field measurement) 

Total volatile MADEP a) G a) 4 °C, a) 2 x 15 gram a) 28 days 
petroleum VPH Method (Teflon™- methanol 
hydrocarbons (May 2004) lined septum) b) 4 °C b) 3 x 5 gram b) 48 hours; 28 days if 
(TVPH) in soil preserved by methanol 

b) Syringe- within 48 hours of 
type corer collection 

Total extractable MADEPEPH G HCl to pH<2, 4 1 liter or 4 ounces 7 days until extraction 
pertroleum Method oc and 40 days after 
hydrocarbons (May 2004) extraction (water); 14 
(TEPH) days until extraction 

and 40 days after 
extraction (soil) 

Polyethylene (P), glass (G) with TeflonTH- lined cap (amber glass for water samples), unless otherwise noted; 
brass sleeves in the sample barrel, sometimes called California brass (T). 

d 

No pH adjustment for soil. 
Preservation with 0.008 percent Na2S2Q3 or 0.6 g ascorbic acid is only required when residual chlorine is 
present in water samples. 
Samples for methods with compatible container and preservation requirements may be able to combined in a 
single container. HGL will coordinate with the laboratory prior to sampling to determine what combinations 
are possible that still meet minimum sample size requirements. 
Methods SW6020 or from the SW7000A series may be substituted on an analyte-specific basis to achieve the 
sensitivity requirements shown in Tables 5-1and5-2 of the Basewide QAPP. 
This is an ion chromatography/dual mass spectrometer method that has been selected to replace method 
E314.0 listed in the QAPP in order to address expected matrix interference (See Section 13.1) 

ASTM 
mL 
oc 
TCLP 

American Society for Testing and Materials 
milliter 
degrees Celsius 
toxicity characteristic leaching procedure 

nitric acid 
hydrochloric acid 
Sodium throsulfate 
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10.1 GENERAL CONSIDERATIONS 

Refer to Section 10 .1 of the Basewide QAPP. 

10.2 SAMPLE LOCATIONS 

Refer to Section 10.2 of the Basewide QAPP. 

10.3 DECONTAMINATION, CONTAINERIZATION, AND PRESERVATION 

·Refer to Section 10.3 of the Basewide QAPP. 

10.4 SAMPLING PROCEDURES 

Refer to Section 10.4 of the Basewide QAPP. 

10.5 FIELD DOCUMENTATION 

Refer to Section 10.5 of the Basewide QAPP. 

10.5.1 Field Log Book 

Refer to Section 10.5.1 of the Basewide QAPP. 

10.6 DATA MANAGEMENT 

Refer to Section 10.6 of the Basewide QAPP. 
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11.0 SAMPLE IDENTIFICATION AND CUSTODY 

Refer to Section 11.0 (and subsections) of the Basewide QAPP. Equipment rinse blanks will 
be identified using the identification of the location sampled immediately prior to collection of 
the rinse blank plus the QC extension "-d" as described in Section 11.1.4 of the Basewide 
QAPP. Trip blanks will be identified using the identification of the first location listed on the 
associated chain of custody that has analysis for VOCs requested plus the QC extension "-c" as 
described in Section 11.1.4 of the Basewide QAPP. 

Chain of custody (COC) forms provided by the laboratory or created by HGL will be used to 
document sample collection. These COC forms will contain information equivalent to the 
example COC form presented in Appendix D of the Basewide QAPP. 
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12.0 CALIBRATION PROCEDURES 

Refer to Section 12.0 of the Basewide QAPP. 

12.1 LABORATORY INSTRUMENTS AND EQUIPMENT 

Refer to Section 12.1 of the Basewide QAPP. 

12.2 FIELD PROCEDURES 

Refer to Section 12.2 of the Basewide QAPP. 

12.2.1 Field Equipment Standards 

Refer to Section 12.2.1 of the Basewide QAPP. 

12.2.2 Field Equipment Calibration Procedures 

Refer to Section 12.2.2 of the Basewide QAPP. If field meters from other manufacturers are 
used, they will be calibrated in accordance with the manufacturer's instructions. In cases 
where manufacturer's instructions conflict with the QAPP, the instructions from the 
manufacturer will take precedence over the QAPP requirements. 

12.2.3 Field Equipment Calibration Frequency 

Refer to Section 12.2.3 of the Basewide QAPP. 
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13.0 ANALYTICAL METHODS AND PROCEDURES 

Refer to Section 13.0 of the Basewide QAPP. The methods that will be used to analyze project 
samples are shown in Tables 5 .1 and 10.1 of this QAPP Addendum. 

13.1 DEFINITIVE DATA 

Refer to Section 13.1 of the Basewide QAPP. Note that the data qualification conventions 
presented in Appendix C of the Basewide QAPP are guidance for laboratory data qualification. 
As the final qualifier for all data points will be determined by HGL or by a third-party data 
validator in accordance with Section 14, the application of these qualifiers by the laboratory is 
optional. The QC elements, acceptance criteria, and corrective actions presented in Appendix 
C of the Basewide QAPP are project requirements and must be adhered to by the project 
laboratory. 

Perchlorate analysis will be performed by method SW8321A (modified), which replaces 
method E314.0 for perchlorate listed in the Basewide QAPP. Method SW8321A (modified) 
uses ion chromatography coupled with dual mass spectrometers in order to provide definitive 
identification of perchlorate ions in solution. This definitive identification is necessary because 
it is anticipated that the elevated dissolved solids concentrations in site groundwater could 
cause false positives or unacceptably elevated quantization limits if method E314.0 was used. 

·Method SW8321A (modified) is not addressed in Appendix C of the basewide QAPP; the QC 
elements, acceptance criteria, corrective actions, and flagging conditions for method SW8321A 
(modified) are presented in Appendix A of this QAPP Addendum. 

13.2 FIELD SCREENING 

Refer to Section 13.2 and Table 13-3 of the Basewide QAPP. 
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14.0 DATA REDUCTION, REVIEW, VERIFICATION, VALIDATION, 
REPORTING, AND RECORD MANAGEMENT 

Refer to Section 14.0 of the Basewide QAPP. 

14.1 DATA REVIEW, VALIDATION, AND REPORTING REQUIREMENTS FOR 
SCREENING DATA 

Refer to Section 14.1 of the Basewide QAPP. Note that the information presented in the 
Basewide QAPP applies only to screening level data delivered by a laboratory. Screening level 
data that are generated by in-field measurements (e.g., water quality parameters, VOCs in air) 
will be documented in the field log books and the appropriate field documentation sheets. 

14.2 DATA REVIEW, VALIDATION, AND REPORTING REQUIREMENTS FOR 
DEFINITIVE DATA 

Definitive data review will be performed at a 100 percent sample frequency to determine the 
laboratory's compliance with the QC elements, acceptance criteria, and corrective actions 
presented in Section B of Appendix C of the Basewide QAPP. All data packages for definitive 
data will conform to the deliverable requirements of Section 14.2 of the Basewide QAPP. 

14.2.1 Laboratory Turn-Around Time 

Refer to Section 14.2.1 of the Basewide QAPP. 

14.2.2 Laboratory Data Review 

Refer to Section 14.2.2 of the Basewide QAPP. 

14.2.3 Contractor Reduction, Validation, and Reporting 

Definitive data will undergo a review by an HGL chemist or a subcontracted third-party 
validator. All definitive data will be required to undergo a review of the QC elements 
presented in Appendix C of the Basewide QAPP and meet the applicable acceptance criteria. 

Data validation will be the equivalent of Level III data review and will be performed in 
accordance with the USEP A National Functional Guidelines for Organic Data Review 
(UESPA, 1999) and USEPA National Functional Guidelines for Inorganic Data Review 
(USEPA, 2004). Note that the National Functional Guidelines (NFG) are intended to be used 
in conjunction with analyses of aqueous and solid matrix samples performed in accordance 
with the USEPA Contract Laboratory Program (CLP) scope of work. The definitive methods 
selected for this project are from the USEPA Office of Solid Waste SW-846 series of methods. 
The SW-846 methods for VOCs, SVOCs, PCBs, and metals are performed using analytical 
principles similar to those applying to the corresponding CLP methods. Consequently, the QC 
evaluation criteria of the NFG are generally applicable to the evaluation of sample analyses by 
these methods. The other analytical methods used for this sampling event (organophosphorus 
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pesticides, herbicides, TPH, and perchlorate) do not have an associated CLP data validation 
protocol. With the exception of perchlorate, these methods are gas chromatography methods 
that are similar to the organochlorine pesticides method in the CLP scope of work. The 
relevant data review elements of the organochlorine pesticides NFG will be incorporated in the 
review of the results reported by these methods. Perchlorate data validation will incorporate 
the relevant data review elements of the NFG (as applicable to each QC element). In all cases, 
where this QAPP or the analytical methods specify different acceptance criteria than the NFG, 
the data will evaluated against the QAPP or method requirements. The final data qualifiers 
presented in Table 14.1 of this QAPP addendum will be applied to all project data as 
applicable. Note that the "J +" and "J-" qualifiers described in the Inorganic NFG will not be 
applied to project sample results in order to maintain consistency with the organic qualification 
conventions. 

R 

N 

NJ 

u 

UJ 

Table 14.1 
Data Qualifiers 

The data are rejected due to deficiencies in the ability to analyze the sample and meet QC 
criteri(l. 

The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a tentative identification. 

The analysis indicates the presence of an analyte that has been tentatively identified; the 
associated numerical value is an a roximation. 
The analyte was analyzed for, but not detected. The associated numerical value is the MRL. 
This qualifier is also applied to results that are considered to be artifacts based on contamination 
in associated blanks. In these cases, the numerical value is the higher of the reported analyte 
concentration or the MRL. 
The analyte was analyzed for but not detected. The associated numerical value is the MRL, 
which is estimated due to deficiencies in the QC criteria. This qualifier is also applied to results 
that are considered to be artifacts based on contamination in associated blanks and are also 
affected by another QC issue. In these cases, the numerical value is the higher of the reported 
anal te concentration or the MRL. 

14.3 ERPIMS DATA REPORTING 

Refer to Section 14.3 of the Basewide QAPP. 

14.4 RECORD MANAGEMENT 

Refer to Section 14.4 of the Basewide QAPP. 
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15.0 PERFORMANCE AND SYSTEM AUDITS 

Refer to Section 15.0 (and subsections) of the Basewide QAPP. HGL will perform field and 
laboratory audits at the discretion ofthe HGL Project Manager and as required. 
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16.0 PREVENTATIVE MAINTENANCE 

Refer to Section 16.0 (and subsections) of the Basewide QAPP. Manufacturer's instructions 
will be used to supplement the information presented in the Basewide QAPP. 
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17.0 CORRECTIVE ACTIONS 

Refer to Section 17.0 (and subsections) of the Basewide QAPP. 
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18.0 QUALITY ASSURANCE REPORTS 

Refer to Section 18.0 (and subsections) of the Basewide QAPP. Laboratory corrective action 
reports must be included in the analytical reports that contain data for the affected sample 
analyses. 
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19.0 REPORTING REQUIREMENTS 

Refer to Section 19.0 (and subsections) of the Basewide QAPP. HGL will report to the 
AFCEE Project Manager as required by HGL's scope of work. 
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20.0 REFERENCES 

Refer to Section 20.0 of the Basewide QAPP. The following references replace the previous 
editions of the associated USEPA references: 

U.S. Environmental Protection Agency (USEPA), 2004. USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review. 

U.S. Environmental Protection Agency (USEPA), 2004. 2004 Edition of the'Drinking Water 
Standards and Health Advisories. 

The following references are added: 

Department of Defense Data Quality Workshop, 2002. Quality Systems Manual for 
Environmental Laboratories, Final Version 2. 

USEPA Region 4, 2001. Standard Operating Procedure and Quality Assurance Manual, 
Environmental Compliance Branch. 

U.S. Army Corps of Engineers-Kansas City District 
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APPENDIX A.1 

QC REQUIREMENTS FOR PERCHLORATE ANALYSIS 
(MODIFIED METHOD SW8321A) 
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TABLE A.1 
Summary of Calibration and QC Procedures for Perchlorate by Method SW8321A (Modified) 

Demonstrate acceptable 
analyst ability 

MDL study 

Tuning with polyethylene 
glycol (PEG) mass 
calibration solution 
Multipoint calibration 
(minimum 5 standards) 

Prior to using any test 
method and at any time 
there is a significant 
change in instrument 
type, personnel, or test 
method (see Section C 
of Basewide QAPP 
Appendix C). 

At initial set-up and 
subsequently once per 
12 month period; 
quarterly MDL 
verification checks 

Prior to calibration and 
after preventative or 
corrective maintenance. 
Initial calibration prior 
to analysis and 
periodically as required 

Second-source calibration I Once after each 
verification multipoint calibration 

Initial calibration I Prior to each analytical 
verification sequence 

Reporting limit I Prior to each analytical 
verification (RL V) sequence 
standard 

QC acceptance criteria 
established by laboratory 
SOP 

See 40 CFR 136B. 
MDL verification checks 
must produce a response 
at least 3 times greater 
than instrument noise 
level. 
All required masses must 
be present• 

option 1 linear - least 
squares regression r > 
0.995 
option 2 non-linear -
COD ;e:0.990 
(6 points will be used for 
second order) 
Value of second source 
within 80-120% of 
expected value (initial 
source) 
Instrument response 
within 70-130% of 
exoected value 
Instrument response 
within 50-150% of 
expected value using a 
standard at or below the 
MQL 

Recalculate results; 
locate and fix problem, 
then rerun demonstration 
for those analytes that 
did not meet criteria (see 
Section C. l.f of 
Basewide QAPP 
Appendix C). 

Run MDL verification 
check at higher level and 
raise MDL; or reconduct 
MDL study. 

Correct problem then 
repeat initial calibration 

Correct problem then 
repeat initial calibration 

Correct problem then 
repeat initial calibration 

Correct problem then 
repeat initial calibration 

Correct problem then 
repeat initial calibration 

NA 

NA 

Flagging criteria are not 
appropriate. 

Flagging criteria are not 
appropriate. 

Flagging criteria are not 
appropriate. 

Flagging criteria are not 
appropriate. 

Flagging criteria are not 
appropriate. 

This is· a demonstration of analyst 
ability to generate acceptable 
accuracy and precision using four 
replicate analyses of a QC check 
sample (e.g., LCS or PT sample). 
No analysis shall be allowed by 
analyst until successful 
demonstration of capability is 
comoleted. 
Samples cannot be analyzed 
without a valid MDL 

Problem must be corrected. No 
analysis may be performed until 
mass calibration has oassed. 
Problem must be corrected. No 
analysis may be performed until 
initial calibration has passed. 

Problem must be corrected. No 
analysis may be performed until 
initial calibration has passed. 

No analysis may be performed 
without verifying initial 
calibration. 
No analysis may be performed 
without verifying reporting limit. 
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TABLE A.1 (continued) 
Summary of Calibration and QC Procedures for Perchlorate by Method SW8321A (Modified) 

Continuing calibration 
verification 

Method blank 

LCS 

MS/MSD 

Internal standards 

Ion abundances 

Retention time 

After every 10 samples 
and at the end of the 
analysis sequence 

One per analytical batch 

One LCS per analytical 
batch 

As required by the 
project-specific FSP 

Each sample, blank, and 
standard 

Each sample, blank, and 
standard 

Each sample, blank, and 
standard 

Instrument response 
within 70-130% of 
expected response, 
alternately using 0.5 µg/L 
and 1.0 u11:/L standards 
No analytes detected 
> 112 RL 

Instrument response 
within 70-130% of 
expected response; if 
LCSD performed, RPD 
<30% 
Instrument response 
within 50-150% of 
expected response; RPD 
< 40% 

Instrument response 
within 50-150% of 

Within ±0.5 minutes of 
the RT in the initial 
calibration 

Correct problem then 
repeat initial calibration 

Correct problem, then 
see criteria in Box D-4. 
If required, reprepare 
and analyze method 
blank and all samples 
processed with the 
contaminated blank 
Correct problem then 
reprepare and reanalyze 
the LCS and all samples 
in the associated batch. 

Examine the project
specific DQOs. Contact 
the client as to additional 
measures to be taken. 

Dilute sample and 
reanalyze. 

NA 

Review chromatography. 
If identification is in 
doubt, additional analysis 
may be required, 
including dilutions or 
spike additions to 
confirm identification. 

Apply Q to all results for the 
specific analyte(s) in all samples 
since the last acceptable 
calibration verification 

Apply B to all results for the 
specific analyte(s) in all samples 
associated with the blank 

If corrective action fails, apply Q 
to all results for the specific 
analyte(s) in all samples in the 
associated batch 

For the specific analyte(s) in all 
samples collected from the same 
site matrix as the parent, apply J 
if acceptance criteria are not 
met. 
If corrective action fails, apply J 
to all results for the specific 
analvte(s) in affected samole 
Apply Q to all results for the 
specific analyte(s) in affected 
samole 
If identification cannot be 
confirmed, apply Q to all results 
for the specific analyte(s) in 
affected sample 

Results reported between I NA I NA I NA I Apply J to all results between 
MDL and RL MDL and RL 

For matrix evaluation only. 

•The 22 required masses (in amu) are: 89.06, 133.09, 177.11, 221.14, 239.15, 283.18, 327.20, 371.23, 415.25, 459.28, 503.31, 564.36, 608.39, 652.41, 696.44, 740.46, 784.49, 
828.52, 872.54, 916.57, 960.60, and 1004.62. 
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