
EBAsco 

Date: Sept. 23, 1995 REF: TERC-009.001-95-054 

To: Steve Pullen 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo Street 
Santa Fe, New Mexico 87505 

Subject: Proposed Borehole Locations for SWMUs 114, 117, and AOCs WWII 
Cantonment Site, Domestic Waste Burial Site, and Helicopter Pad Bum Pit 

Dear Mr. Pullen: 
Enclosed are proposed borehole locations for the referenced sites. The preliminary site maps, 
generated during the geophysical surveys and showing the soil gas sampling points and the 
proposed borehole locations, are plotted on mylar overlays to register on the geophysical data 
plots for the total magnetic field (enclosed), using the arbitrary geophysical grid coordinates. I 
have also included copies of the preliminary soil gas data reports. 

We are scheduling the borehole UXO clearance work at these locations beginning Sept. 27, and I 
have also sent copies of these plots to Rick Mayer at EPA. 

JAB/jb 
Enclosures 

Sincerely Yours, 

cz.:_f~v)\~...----
Jim Bush 

cc: R. Mayer - EPA, Region VI, Dallas, TX 
K. Mulhern - USACE, Omaha, NE 
J. Lowrey 
C. Bieniulis 
Project File 
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to: Mr. Jim Bush 
Foster Wheeler 

fax #: (303) 980-3618 

f.rom: Harry O'Neill 

date: Septet:nber 18, 1995 

pages: 8 (including this page) 

Jim-

QUADREL SERVICES, INC. 
1896 URBANA PIKE 

SUlTE 20 
ClARKSBURG, MD 20871 

(301) 874-5510 
(fax) 874-5567 

fax 

Following please find preliminary results from the EMFLUX® Soil-Gas Survey 
conducted at SWMU 114 on Melrose APR, NM. Provided are tabular results in 
emission flux rates and a base map of srunple locations. 

To establish correlations between J:"eported emission flux .rates and actual 
subsuJ:"face contaminant concentrations, Quadrel recommends follow-on intrusive 
sampling at sample points with the highest measured· flux rates and, 1f neces~ 
those with low flux rate~ Results from such srunphng should be used to 
determine wh1ch flux-rate values represent significant subsurface contamination 
beneath SWMU 114. 

FINDINGS 

As the Em.lssion F1ux Rates Table shows, five of the compounds or compound 
groups targeted in this Survey were detected in the soils and/or groundwater 
beneath this sampling site. 

In general, con1pound detections were reported at only 20 of the 107 sample 
locations. The table below summarizes the detections at SWMU 114. 

Total Aliphatic Hydrocarbons 3 43.1 to 104.6 

Acetone 17 3.9 and 9.2 

ChloJ:"omethane 1 1.9 



.:>lJlCllC ,.) U. I LU .l .. .) 

. · 
Xylenes (tot,._/ 3 ....,.,,./J to 2.3 

Acetone was the most frequently detected compound, being fouud at 17 sample 
locations. While Acetone is found jn cleaning solvents, paint removers, and 
varnish removers and .is used in the manufacturing of adhesives, explosives, and 
dyes, it is also a naturally occurring compound -- a product of aerobic bacterial 
biodegradation -- and, therefore, tends to be ubiquitous. 

....... 

Aliphatic Hydrocarbons, typically associated with petroleum-related con1pounds, 
were detected at adjacent points 27 and 38 at emission flux rates of 43.1. and 104.6 
ng m·2 min·t, respectively. The only other Aliphatic Hydrocarbon detection was 
reported at a flux rate of 70.5 ng m·2 min·1 at point 76. Styrene, which js used in 
:manufacturing packaging materials, synthetic rubber, resins, plastics, and storage 
tanks and can be found in. petroleum products, was also detected at eac.b of these 
three sample points at low emission rates ranging from 0.7 to 1.3 ng m·2 min-1

·. 

Xylenes (which are found in, among other things, petroleum-related products and 
solve.nts) were reported at points 38, 76, and 102 at emiss.ion rates of 0.9, 2.3, and 
0.6 ng m·2 min·I, respectively. 

Chloromethane, tbe only other detection, was reported at an emission rate of 1.9 
ng m·2 min·1 at point 82. 

EMISSION FLUX RATE CALCULATION 

Our contract laboratory, Maryland Spectral Services, Inc. (MSS), analyzed eacb of 
the EMFLUX® samples for the VOCs targeted in this Survey. Laboratory results 
for each compound identified were reported to Quadrel in nanograms per 
cartridge, with a reported quantitation level of 25 or 50 ng depending on the 
compound (with the exception of total aliphatic hydrocarbons which bas a 
quantitation level of 250 ng). 

Laboratory results were thelt converted by Quadrel to emission flux rates, the 
average rates at whjch tbe compounds identified were emanating from the surface 



of the ground. (Field emission rates va1y widely and rapidly in response to 
geophysical phenome.oa1 of which the dominant are the earth-tidal e.ffects o.f 
gravitation.) Flux rate.s, in nanograms per square meter per minute (ng m·2 m..in.-1

), 

are calculated using the following formula: 

where: 

F = W/ATR 

F Emission flux rate, ng m·2 min·1 

W = Contaminant mass, ng 
A = Subtended area of EMFLUX® collector sheU, .m 2 

T = Tim.e of collection, m.in 
R = Adsorbent recovery factor, decimal fraction. 

Emission .flux rates .for eac.h compound ideutif1ed by MSS were computed by 
substituting in. the above formula the actual co.llecdon area (6.2 x 10·3 m2

), specific 
collection times, ao.d the adsorbent recovery factors for specific contaminants. 

If you have any questions or comments concerning this facsimile or the data from 
the Survey of SWMU 114 .• please give me a call. 

hso\1).1elmse\swmu.ll4 



CONTAMINANTS 

Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
Chloromethane. 
Styrene 

CONfAMINANTS 

Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
Chloromethane 
Styrene 

CONT AMJNANTS 

Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
Chloromethane 
Styrene 

NOTES: 

Table 2 

Emission Flux Rates (ng m·1 min'') 
SWMU 114 

5.6 
0.6 
3.9 
0.8 
0.6 

5.6 
0.6 
3.9 
0.8 
0.6 

5.6 
0.6 
3.9 
0.8 
0.6 

.Melrose A.ir .Force Raoge, NM 

6.4 

, . .. . , 

1) Values listed under "Q.L." are reported emission-flux-rate quantitation levels. 
2) " " de.notes no detection found at this loe-ation. 

7.5 

43 .1 

5.1 

0.7 



Table 2 
(continued) 

Emission 'flux Rates (ng m·1 mln' 1
) 

SWMtJ 114 
Melrose Air For·ce Range, NM 

CONT AMlNANTS 

Total Aliphatic Hydrocarbons 5.6 
Xylenes (total) 0.6 
Acetone 3.9 4.3 
Chloromethane 0.8 
Styrene 0.6 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 5.6 
Xylenes (total) 0.6 
Acetone 3.9 
Chloromethane 0.8 
Styrene 0.6 

'' 

j~ :· 
: 
: ' ' 

" 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 5.6 -- -- -- - - --
Xylenes (total) 0.6 -- -- -- -- --

Acetone 3.9 - - -- -- -- --
Chloromethane 0.8 -- - - - - - - --
Styrene 0.6 -- -- - - -- - -

NOTES: 

4.4 

-- --
-- --

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

1) Values listed under "Q.L" are reported emission-nux - rate quamitation levels. 
2) "--"denotes no detection found at this location. 

' 

--
--

9.2 
--
--

o I 

104.6 
0.9 

0.7 

'' . ' ' 

- -
--

--
--
- -

4.5 

--
--

5.1 
--
--



Table 2 
(contlnucd) 

Emission Flu~ Rates (ng m·2 min"1) 

SWMU ll4 
Meii""ose Ail'" Foa·ce Range, NM 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 5.6 
Xylenes (total) 0.6 
Acetone 3.9 4.0 3.9 
Chloromethane 0.8 
Styrene 0.6 

CONfAMINANTS 

Total Aliphatic Hydrocarbons 5.6 
Xyle.nes (total) 0.6 
Acetone 3.9 
Chloromethane 0.8 
Styrene 0.6 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 5.6 
Xylencs (total) 0.6 
Acetone 3.9 
Chloromethane 0.8 
Styrene 0.6 

NOTES: 

4.0 

1.9 

1) Values listed u.nde.r "Q.L." are. reported emission-tlux-rate. quantitation levels. 
2) "--"denotes no detection found at this location. 

1
1

: I 

3.9 

' .. 

' ' 

. : 

70.5 
2.3 

1.3 



Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
ChJoromethane 
Styrene 

Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
Chloromethane 
Styrene 

CONTAMlNANfS 

Total Aliphatic Hydrocarbons 
Xylenes (total) 
Acetone 
Chloromethane 
Styrene 

NOTES: 

Table 2 
(continued) 

Emission Flux Rates (og m"1 mln" 1
) 

SWMU 114 

5.6 
0.6 
3.9 
0.8 
0.6 

5.6 
0.6 
3.9 
0.8 
0.6 

5.6 
0.6 
3.9 
0.8 
0.6 

Melrose Air For:-ce Range, NM 

4.2 

5.4 

1.) Values listed under "Q.L." are reported emjssion -tlux-rate quantitation levels. 
2) "--"denotes no detection found at this )ocati.on. 

0.6 
4.0 

5.6 4.6 
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Fi~ure 2 
EMFLUX San1ple Point Locations 

~WMU 114 
Melrose A.JJ Force Range, NM 

Approximate Scale: l" = l. 001 

1 ... EMFLUX Sample Point 

" Duplicate Sample Point 
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to; Mr. Jim Bush 
Foster Wheeler 

fax#: (303) 980-3618 

from: Harry O'Neill 

date: September 15, 1995 

pages: 9 (including this page) 

r lUl.-

QUADREL SERVICES, INC. 
1896 URBANA PIKE 

SUITE 20 
CLARKSBURG, MD 20871 

(301) 874-.5510 
(fax) 874-5567 

fax 

Following please find preliminary results from the EMFLUX<=> Soil-Gas Survey 
conducted at the WWII Cantonment Site on Melrose AFR, NM. Provided are 
tabular results in emission flux rates and a base map of sample locations. 

To establish correlations betwe ed emission flux rates and actual 
subsur ace contaminant concentrations, Quadrel rec 1mends follow-on m msive 

_Emplin_g at sample pojnts with tb.e b_l_g_ est measured flux rates and, if necessary, 
those with low flux -rates. Results from such samphng should be used to -
detem1.ine which flux-rate values represent sjgnificant subsurface contamination at 
the WWII Cantonment Site. 

FINDINGS 

As the Emjss.ion Flux Rates Table shows, 11 of the compounds or compound 
groups targeted in this Survey were detected in the so.ils and/or groundwater 
beneath this sampling site. Pleac;e note that no data is available for sample point 
64 because a sampler Jnistakenly was not deployed at this location. 



In general, o.o.ly 14 o.f tbe 83 locations sampled exhibited emissions of any of the 
targeted compounds. Th.e table be.low summarizes the detections at the WWII 
Cantonment Site. 

Total Aljpbatic Hydroc-arbons 5 l6.l to 277.7 

Benzene 1 2.3 

Ethyl benzene l 2.4 

Toluene 2 4.5 and 47.0 

Xylene 8 0.7 to 7.1 

Acetone 2 5.1 and 39.8 

Olloromethane l 2.9 

4-Methyl-2-Pentan.one 1 18.4 

Styrene 3 1.5 to 3.2 

Tetrac.b.loroeth.ene (PCE) 2 l.O and 2.2 

l,l,l-Trichloroethane (TCA) 1 7.5 

6"~~mponents (which are found in, among other things, petroleum-related 
products and solvents) were tdenttfied at .t.une sample locatiOns, wtth the hlghest 
Total BETX emiss.ion. rate (58.8 ng m·Z min.1) bejng reported at point 38. The 
next highest Total BETX measurements, 4.7 and 3.2 ng m·z min·1, were identified 
at points 67 and 54, respectively. Aliphatic Hydrocarbons, typically associated 
with petroleum-related compounds, were detected at five sample locations, the 
highest emission rates being reported at point 54 (277.7 ng m·1 min.1

) and poiut 14 
(107.2 ng m·2 min-1). 

Point 38, which reported the highest emission rates of Total BEIX, also exhibited 
et.u.issions of Acetone (39.8 ng m·2 min'1), 4-.Methyl-2-Pentanone (18.4 
ng m·2 min-1), and TCA (7.5 ng m·2 min-1) . The. only other detection of these 
compounds was a 5.1 ng m·2 min·1 measurement of Acetone at point 49. Acetone 
which is a naturally occurring compound -- a product of aerobic bacterial 
biodegradation -- is also found in cleaning solvents, paint removers, and vamisb 
removers and is used in the manufacturing of adhesives, explosives, and dyes. 4-
Metbyl-2-Pentanone is used as a solvent in synthetic resinous paints, lacquers, and 
varnishes; .it is also used as a solvent for adhes.ives, gums, resins, and 
nitrocellulose. TCA which is fuund in many household cleaning solutions is also 
used as a solvent and a metal degreasiug agent and .is used it.l aclhesives. 
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Low-.level emission rates of Styrene, ranging from 1.5 to 3.2 ng m·2 min·t, were 
reported at pojnts 33, 54, and 67. Styrene is used in manufacturing packaging 
materials, synthetic rubber, resins, plastics, and storage tanks. PCE (used for 
commercial dry-cleaning, metal degreasing and in manufacturing paints, varnishes, 
lacquers, and dope.s) was detected at point 3 (1.0 ng m·2 min-1

) and point 9 (2.2 ng 
m·2 min-1). Chloromethane (found in silicones, solvents, soaps, and herbicides) 
was reported at point 83 (2.9 ng m·2 min-1) . 

EMISSION FLUX RATE CALCULATION 

Our contract laboratory, Maryland Spectral Services, Inc. (MSS), analyzed each of 
the EMFLUX® samples for the VOCs targeted .in this Survey. Laboratory results 
for each compound identified were reported to Quadrel in nanograms per 
cartridge, with a reported quao.titation level of 25 or 50 ng depending on the 
compound (with the exception of total abphatic hydrocarbons which has a 
quantitation level of 250 ng). 

Laboratory results were then co.uve1ted by Quadrel to erojssion flux rates, the 
average rates at which the compounds jdentified were emanating from the surface 
of the ground. (Field emission rates vary widely and rapidly in response to 
geophysical phen.omena, of which the dominant are the earth-tida] effects of 
gravitation.) Flux rates, in nanograms per square meter per minute (ng m·2 min-1), 

are calcu.lated using the following formula: 

where: F 
w 
A 
T 
R 

= 

= 

= 

F = W/ATR 

Emission flux rate, ng m-:l min·1 

Contaminant mass, ng 
Subtended area of EMFLUX® collector shell, m2 

Time of collection, min 
Adsorbent recovery factor, decimal fraction. 

Emission flux rates for each compmmd identified by MSS were computed by 
substituting in the above fotmula tbe actual collection area (6.2 x 10'3 ml), specific 
collection times, and the adsorbent recovery factors for specific contaminants. 

If you have at.ty questions or comments concerning this facsimi]e or the data from 
the Survey of the WWII Cantonment Site, please give me a can. 

bso\jobn:pt:t\prelimin 



· .. 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (Total) 
TotaiBETX 

Acetone 
Chloromethane 
4-Me.thyl-2- Pentanone 
Styrene 
Tetrachloroeth en e 
1,1,1-Trichloroethane 

CONf AMINANrS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (Total) 
Total BETX 

Acetone 
Chloromethane 
4- Methyl - 2- Pentanone 
Styrene 
Tetrachloroethene 
.1,1.,1 - Trichloroethane 

NOTES: 

Table l 

Emission Flux Rates (ng nf:z min"') 
WWII Cantonment Site 

Melrose Air Force Range, NM 

7.1 

1.3 
0.7 
0.7 
0.7 
0.7 

4.9 
1.0 
3.5 
0.8 
0.8 
1.8 

7.1 

J..3 
0.7 
0.7 
0.7 
0.7 

4.9 
1..0 
3.5 
0.8 
0.8 
1.8 

1.0 

]07.2 

1.9 
1.9 

3.3 

1) Values listed under "Q.L." are reported emission- t1ux-rate quantitation levels. 
2) "--"denotes no detection found at this location. · 

2.2 
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CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethyl benzene 
Toluene 
Xylenes (Total) 
Total BETX 

Ace. tone 
Chloromethane 
4-Methyl-2-Pentanone 
Styrene 
Tetracbloroethene 
1,1,1-Trichloroethane. 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (Total) 
TotaiBETX 

Acetone 
Chlo.romethan.e 
4.- Methyl-2-Pen tan one 
Styren~ 

Tetrachloroethe.ne 
1,1,1-Trichloroethane 

NOTES: 

Table 1 
(continued) 

Emission Flux Rates (ng m·z mln"1
) 

WWII Cantonment Site 
Melrose A.i.•· Fot·ce Range, NM 

7.1 

1.3 
0.7 
0.7 
0.7 
0.7 

4.9 
l.O 
3.5 
0.8 
0.8 
1.8 

7.1 

1.3 
0.7 
0.7 
0.7 l.l 0.9 
0.7 1.1 0.9 

4.9 
l.O 
3.5 
0.8 2.3 
0.8 
1.8 

1) Values listed under "Q.L.h are reported emission-flux-rate quantitation levels. 
2) "--"denotes no detection found at this location. 

28.8 

2.3 
2.4 

47.0 
7.1. 

58.8 

39.8 

18.4 

7.5 



) Table 1 
(continued) 

Emission Flux Rates (ng m'2 min"') 
WWII Cantonment Site 

Melrose Air Fo1·ce Range, NM 

CONfAMINANTS 

Total Aliphatic Hydrocarbons 7.J. 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (Total) 
Total BETX 

l.3 
0.7 
0.7 
0.7 
0.7 

Acetone 4.9 
Chl.ororoe.than.e 1.0 
4-Methyl-2-Pentanone. 3.5 
Styrene 0.8 
Tetrachloroethene 0.8 
1,1,1-Trichloroethan.e 1.8 

CONfAMINANfS 

Total Aliphatic Hydrocarbons 7.1 

Benzene 1.3 
Ethylbenzene 0.7 
Toluene. 0.7 
Xylenes (Total) 0.7 
Total BETX 0.7 

Acetone 4.9 
Chloromethane l.O 
4-Methyl-2-Pentanone 3.5 

Styrene 0.8 
Tetrachlo.roethen.e 0.8 
1,1,1-Trichloroethane 1.8 

NOTES: 

4.5 

4.5 

5.1 

277.7 

3.2 
3.2 

3.2 

1) Values listed under "Q.L." are reporte.d emission-flux-rate quantitation levels. 
2) ~--"denotes no detection found at this location. 

1.0 
l.O 



.J 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethylbe.n.zene 
Toluene 
Xylenes (Tota.l) 
Total BETX 

Acetone 
Chloromethane 
4 -Methyl-2-Pentanone 
Styrene 
TetrachJoroethene 
1,1,1-Tdchloroethane 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Benzene 
Ethyl benzene 
Toluene 
Xylcnes (Total) 
Total BETX 

Acetone 
Chloromethane 
4-Methyl-2-Pentanone 
Styrene 
Tetrachl.or()ethene 
1,1,1-Trjchloroethane 

NOTES: 

Table l 
(continued) 

Emission }<'lux Rates (ng m·2 mln"1
) 

WWII Cantonment Site 
Melrose Air Force Range, NM 

7.1 

1.3 
0.7 
0.7 
0.7 0.7 
0.7 0.7 

4.9 
1.0 
3.5 
0.8 
0.8 
1.8 

7.1 

1.3 
0.7 
0.7 
0.7 
0.7 

4.9 
1.0 
3.5 
0.8 
0.8 
1.8 

16.1 

1) Values listed under "Q.L." are reported emission -flux-rate quantitation levels. 
2) "--"denotes no detection found at this location. 
3) No information is available for Sample 64 because the sampler mistakenly was not deployed. 

73.8 

4.7 
4.7 

1.5 
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CONTAMINANTS 

Total Aliphatic Hydrocarb(ms 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (Total) 
Total BETX 

Acetone 
Chloromethane 
4-Methyl-2-Pentanone 
Styre.ne. 
Tetrachloroethene 
1,1,1-Trichloroethane 

NOTES: 

Table 1 
(continued) 

.Emission Flux Rates (ng m·1 mln"1) 

WWII Cantonment S.ite 
Melrose Ali:" Force Range, NM 

7.1 

1.3 
0.7 
0.7 
0.7 
0.7 

4.9 
1.0 
3.5 
0.8 
0.8 
:1..8 

l) Values listed under "Q.L." are reported emission-flux-rate quantitation levels. 
2) "--"denotes no detection found at this location. 

2.9 
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WWll Cantonment Site 
tvtelrose A.ir Force Range, NM 
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to: Mr. Jim Bush 
Foster Wheeler 

fax #; (303) 980-3618 

from: Harry O'Ne.ill 

date: September 19, 1995 

QUADREL SERVICES, INC. 
1896 URBANA PIKE 

SUITE 20 
CLARKSBURG, MD 20871 

(301) 874-5510 
(fax) 874-5567 

fax 

pages: 13 (.including this page) 

Jim-

Following please :find preliminary res~ts from the EMFLUX® Soil-Gas Survey 
conducted at SWMU 117, the Helicopter Pad Burn Pit, and the Domestic Waste 
Disposal Site on Melrose AFR, NM. Provided are tabular results in emission flux 
rates and a base map of saro.p.1e locations for each area . 

To establish correlations between reported emission flux rates and actual subsurface 
co.n.tamhlant concentrations, ~adrel recommends follow-on intrusive sampling at 
~mple points with . the highest measured flux rates and,if_~~cessary, those with lm~ 
~-Results from such sampHng should be used to determine which flux-rate 
values represent significant subsurface contamination beneath these sites. 

SWMU 117 

As the Emission F1ux Rates Table (Tabl.e 3) shows, eight of the compounds or 
compound groups targeted in tbis Survey were detected in tbe soils and/or 
groundwater beneath this sampling site. 



In general, compound detections were reported at 37 of the 70 sample locations. 
The table below summarizes the detections at SWMU 1.17. 

Total Aliphatic Hydrocarbons 4 129.8 to 425.8 

Ethy Ibenzel)e 3 0.8 to 1.5 

Toluene 27 0.7 to 6.4 

Xyle.u.es 7 0.7 to 17.6 

Chloromethane , 4.2 and 5.5 ,.., 

Styrene 8 1.8 to 9.7 

Tetrachloroethene (PCE) 12 0.8 to 69.9 

1,1,1-TricbJoroetbane (TCE) 1 3.8 

PCE (used for comm.ercial dty cleaning, metal degreasing al.ld in manufacturing 
paints, varnishes, and dopes) was found in a cluster of detections on the east central 
portion of SWMU 117. The highest level of PCE was found on sample 50 
(69.9 ng m·2 min-l) located in an area of brown low lying vegetation. TCE, a 
degradation product of PCE, was also detected at this location. 

Aliphatic Hydrocarbons, typically associated with petroleum-related compounds, 
were detected at moderate levels at four isolated sample locations. Th.e .highest 
emission flux rate 425.8 ng m·2 miu-1 was found at sample location 58 on the eastern 
perimeter of SWMU 117. 

Xylenes, Toluene, a.1:1d Ethylbenzene (which are found in, among other things, 
petroleum-related products and solvents) were reported at. 29 san1ple locations, the 
majority of which were in the north eastern portions of the site. Tile highest level 
o( Xylenes, 21.9 ng m·2 min'\ was found on point 58 (this location also detected the 
highest level of Aliphatic Hydrocarbons). Toluene was found at lower levels than 
Xylenes, with the highest detection being 6.4 ng m·2 min·1 (sample 52). Ethylbenzene 
was found on samples 1, 54, and 58 (1.3 ng m·2 min-1, 0.8 ng .m-2 m .iJl-\ and 
1.5 ng m·2 min·t, respectively); each of these samples also detected Aliphatics, 
Xylenes, and Toluene. 

Styrene was found on eight samples, with adjacent samples 58 and 44 detecting the 
two highest levels, 9.7 ng m-2 min·1 and 7.9 ng m-2 min·t, respectively. Styrene is used 
.in manufacturing packaging materi.als, synthetic rubber, resins, plastics, and storage 
tanks and can be found in petroleum products. 

Chloromethane was detected on samples 27 and 48 at emission rates of 4.2 and 
5.5 ng m·2 min·1, respectively. 
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HELICOPTER PAD BURN PIT 

Only two compounds were detected in the soils and/or groundwater beneath this 
Survey area (Table 4). 

In general, compound detections were reported at seven of the 16 sample locations. 
The table below summarizes the detections at the Helicopter Pad Bum Pit. 

Toluene l 0.9 

Aceton.e 6 5.4 to 8.1 

Acetone was the most frequently detected compound and was found at 6 sample 
locations at low levels. While Acetone is found in cleaning solvents, paint removers, 
and varnish removers and is use.d in the manufacturing of adhesives, explosives, and 
dyes, it is also a naturally occurring compound -- a product of aerobic bacterial 
biodegradation -- and, therefore, tends to be ubiquitous. 

DOMESTIC WASTE DISPOSAL SITE 

Four of the compounds or compound groups targeted in. this Survey were detected 
in the soils and/or groundwater beneath this sampling site (Table .5). 

Compound detections were reported at 18 of the 23 sample locations. The tab]e 
below summarizes the detections at the Domestic Waste Disposal Site. 

Tolue.ne 10 0.7 to 2.9 

Xylenes 6 0.8 to 2.2 

Acetone 13 4.9 to 19.8 

Styrene 1 2.2 

Aceto.ue was found at ten sample locations, with the highest levels being found at 
adjacent samples 22 and 23 (19.8 ng m·2 min·1 and 10.3 llg ro·2 min·1

, respectively), 
and at sample 10 (11.4 ng m·~ min·l). There were also Acetone detections on 
adjacent samples 14 through 18. 



Low level detections of Toluene and Xylenes were repo11ed on almost half of the 
samples at the Domestic Waste Disposal Site. The highest of these low level 
detections were .found on adjacent samples 1.0 and 11. 

Styrene was detected at sample .location 10 where Acetone, Toluene, and Xylenes 
were also found . 

Low levels of PCE were recorded on samples 2, 3, 6, 9, and 20. However, after 
correcting for PCE nleasurements on the trip blan_k, values for these field samples 
fell below the reported quantitation Jevel of PCE and therefore are not provided. 

EMISSION FLUX RATE CALCULATION 

Our co_ntract laboratory, Maryland Spectral Services, ln.c. (MSS), analyzed each of 
the EMFLUX® samples for the VOCs targeted in this Survey. Laboratory results for 
each compound identified were reported to Quadrel in nanograms per cartridge, with 
a rep01ted quantitation level of 25 or 50 ng depending on the compound (with the 
e:xception of total aliphatic hydrocarbons which has a quantitation level of250 ng). 

Laboratory results were then converted by Quadrel to emission flux rates, the average 
rates at which the compounds identified were emanating from the surface of the 
ground. (Field emission rates vary widely and rapidly in response to geophysical 
phenomena, of which the dominant are the earth-tidal effects of gravitation.) Flux 
rates, in nanograms per square meter per min.ute (ng m·:2 min''), are calculated using 
the following formula: 

where: F = 

W= 

A= 
T = 
R 

F = W/ATR 

Emission flux rate, ng m-2 min-1 

Contaminant mass, n.g 
Subtended area of EMFLUX® collector shell, mz 
Time of collection, min 
Adsorbent recovery factor, decimal fraction. 

Emission flux rates for each compound identified by MSS were computed by 
substituting in the above formula the actual collection area (6.2 x 10"3 m2

), specific 
collection times, and the adsorbent recovery factors for specific contaminants. 

If you have any questions or comments concerning tbl.s facsimjJe or the data from the 
Survey of SWMU 117, the Helicopter Pad Burn Pit, or Domestic Waste Disposal Site 
please give m.e a call 

mtc\\wmu117 
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Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylenes (tota.l) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tetrachloroethene 
1,1,1-Trjchloroethane 

CONTAMJNANfS 

Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Chloromethane 
Styrene. 
Tetrachloroethene 
1,1,1.-Trichloroethane. 

NOTES: 

·-···- · · , _ . , .. ..._.._ ._ . ...._ . .. . - ·-· - ·- - .. -· -

Table 3 

Emission Flux Rates (og m·2 mln'1) 

SWMU 117 
Melrose Air Force Range, NM 

7.1 283.2 

0.7 1.3 
0.7 4.4 1..3 1.7 2.6 
0.7 3.1 
0.7 8.8 1.3 1.7 2.6 

1.0 
0.8 6.9 
0.8 
1.8 

7.1 

0.7 
0.7 
0.7 
0.7 

1.0 
0.8 
0.8 
1.8 

0.9 

0.9 

1) Values listed under ''Q.L" are reported e:mission-tlux-rate quantitation levels. 
2) "- - "denotes no detection found at this location . 

1.8 



CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tetrachloroethene 
1, 1,1-Trichloroethan.e 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tetrachloroethene 
1,1,1-Trichloroethane 

NOTES: 

....... . _ . . . . ...... . .. ...__ · - · -· · · • .6»- · - · - · - · - •• - · -

Table 3 
(continued) 

Emission Flux Rates (ng m·2 mln"1
) 

SWMll117 
Melrose Air Force Range, NM 

7.1 

0.7 
0.7 1.7 
0.7 
0.7 1.7 

1.0 
0.8 
0.8 0.8 
1.8 

7.1 

0.7 
0.7 l.l 
0.7 0.8 
0.7 l.l 0.8 

1.0 
0.8 
0.8 
1.8 

0.8 

0.8 

3.0 

l.l 

1.1 

0.8 0.8 

1) Values listed under "Q .. L" are reported emission - flux - rate quantitation levels. 
2) "--"denotes no detection found at this location. 

129.8 

1..2 
2.6 
2.6 1..2 

4.2 
6.6 

0.7 0.8 
0.7 

0.7 1.5 

4.1 

0.8 
0.8 
1.6 



CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Ethyl benzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tetrachloroethene 
1,1,1-Trichloroethane 

CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Cblorornethane 
Styrene 
Tetrachloroethene 
1,1,1-Trichloroethane 

NOTES: 

Table 3 
(continued) 

Emission F.lu.~. Rates (ng m-2 min-1) 

SWMU 117 
Melrose Air Force Range, NM 

7.1 

0_7 
0.7 1.1 
0.7 
0.7 1.1 

1.0 
0.8 
0.8 
1.8 

7_1 

0.7 
0.7 6.4 0.9 
0.7 
0.7 6.4 0.9 

1.0 
0.8 
0.8 4.2 69.9 lA 
1.8 3.8 

7_9 

188_7 

0.8 
1.5 
6.0 
8.3 

5.3 

1) Values listed under "Q.L." are reported emission-flux-rate quantitation levels_ 
2) "--"denotes no detection found at this location. 

5.5 

0.9 1.2 

l.8 0.8 0.8 

1.8 0.8 0_8 



CONTAMINANTS 

Total Aliphatic Hydrocarbons 

Ethylbenzene 
Toluene 
Xylene.s (total) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tet.rachloroethene 
1,1,1-Trichloroethane 

Total Aliphatic Hydrocarbons 

Ethyl benzene 
Toluene 
Xylenes (total) 
TOTAL E,T,X 

Chloromethane 
Styrene 
Tetrachl oroe th ene 
1,1,1-Tdchloroethane 

NOTES: 

....... _., . _ . . .. __ - -· ·· ·--- - -··-~ 

Table 3 
(continued) 

Emission Flux Rates (ng m·~ min·.t) 
SWMU 117 

Melrose Air J<~or:-ce Range, NM 

7.1. 425.8 

0.7 :1.5 
0.7 2.8 0.8 
0.7 17.6 
0.7 21.9 0.8 

J..O 
0.8 9.7 
0.8 
1.8 

7.l 

0.7 
0.7 J..3 1.1 1.0 
0.7 
0.7 1.3 l.l 1.0 

1.0 
0.8 
0.8 
1.8 

1) Values listed under "Q.L." are reported emission-flux-rate quantitation levels. 
2) "--" denotes no detection found at this location. 

0.7 2.9 

0.7 2.9 

2.1. 
l.O 1.6 1.0 
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Figure 3 
EMFLUX Sample Point Locations 

SWMU l1'7 
tvielrose Air Force Range, N?-.1 

Approximate Scale: 1 • = 80' 

E~·!FLUX Sample Point 
Duplicate Sample Point 
Fence 
Surfac.e Drainage 
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Toluene 
Acetone 

CONfAMINANfS 

Toluene 
Acetone 

NOTES: 

t.,x 0-.J r-t .L.1 , ... L- L._ ~ L- . .... •,• ,L ,__.. L- --• ,L I,,....,. • 

Table 4 

Emission Flu:x Rates (ng m·2 mln-1) 

Helicopter Pad Bum Pit 
Melrose Air Fm.·ce Range, NM 

0.7 
4.9 

0.9 

0.7 
4.9 5.5 5.4 

8.1 6.3 

1) Values listed under "Q.L" are reported emission -tlu:x-rate quantitation levels. 
2) "--"denotes no detection found at this location. 

6.2 7.7 
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Figure 4 
E:MFLUX Sample :Point Locations 

Helicopter Pad :Sum .Pit 
Melrose Air Forc-e Ran~e, NM 
Approximate Scale: l ' = 40' 

I EM FLUX Sample Point . 
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CONTAMINANTS 

Toluene 
Xylenes (total) 
Acetone 
Styrene 

CONTAMINANTS 

Toluene 
Xylcnes (total) 
Acetone 
Styrene 

Toluene 
Xylenes (total) 
Acetone 
Styrene 

NOTES: 

Table~ 

Emission Flux Rates (ng m·1 mln'1
) 

DomesUc Waste Disposa.l Site 
Melrose Air Force Range, NM 

0.7 
0.7 
4.9 
0.8 

0.7 
0.7 
4.9 
0.8 

0.7 
0.7 
4.9 
0.8 

5.3 

2.9 
0.9 2.2 

10.1 

6.5 

0.9 

5.2 

0.9 0.8 

4.9 6.3 

0.7 

19.8 10.3 

0.9 

6.1 7.2 

1) Values Usted under "Q.L." are reported emission-flux- rate quantitation levels. 
2) "- -" denotes no detection found at this location. 

1..9 
1.0 
6.6 

0.9 2.9 
0.8 2.1 

1.9 
0.9 
6.5 

11.4 
2.2 
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Figure 5 
EMFLUX Sample Point Locations 

Domestic Waste Disposal Site 
Melrose Air Fo.rce Range, NM 

Approximate Scale: l" .... 40' 

1 • EMFLUX Sample Point 

,,, Duplicate Sample Point 
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