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V CONTAMINATION CHARACTERIZATION 

A. Soil Contamination 

1. Vadose Zone Investigation 

An investigation of the vadose zone beneath the pond and sump area was 

conducted in September 1985. The results of this investigation were published in a report 

titled "Soil Investigation of the Unsaturated and Upper Saturated Zones, Spartan 

Technology, Inc., Coors Road Plant, Albuquerque, New Mexico" (HLA, 1986). A copy of 

the boring logs and analytical results from that report are included as Attachment 6. 

The results of PID field screening during drilling, surface soil gas screening, and 

analytical testing of soil samples indicate that contaminants migrated downward from the 

ponds and sump. The vertical migration was influenced by the relative location of fine 

grained silt andjor clay lenses and the presence of more porous course-grained sand and 

gravel layers. Interpretation of the results indicates both sorption and lateral spreading 

occurred due to the silt/clay. However, based on available results, the bulk of the 

contaminant release has completed its migration to the water table, leaving behind only 

scattered residual levels in the vadose zone in the pond and sump area. 

a. Volatile Organic Constituents 

Soil gas screening indicated a general increase in soil gas VOC 

concentrations with depth with the highest concentrations observed under the sumpjpond 
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area. Isolated occurrences of higher soil gas concentrations were also observed at depths 

corresponding to fine-grained clay /silt lenses. These localized soil gas concentrations are 

believed to be related to residual VOC sorbed onto the finer-grained soil materials. 

To identify residual concentration in the soil, total organic halogen (TOX) 

determinations were conducted on 126 soil samples using a modified Test Method 9020 

procedure. The detection limit for this modified 9020 procedure was 2 milligrams per 

kilogram (mgjkg). Positive TOX detections were obtained in 21 of the soil samples from 

a total of 7 borings. Samples with positive TOX detections were also tested for target VOC 

previously identified in groundwater at the site. Target VOC concentrations were 

determined using Method 8010. However, the 8010 analyses confirmed the TOX analysis 

in only six of the samples representing three soil borings (B-5, B-7, and B-8) in the 

sumpjpond area. 

b. Total Metals 

Total metals analyses were conducted on 126 soil samples to determine 

concentrations of cadmium, chromium, lead, and nickel. Analytical results on 34 samples 

exceeded nominal background levels for chromium (2-3 mgjkg). Maximum chromium 

concentration exceeded 3000 mgjkg at B-4 and B-8 underneath the sumpjpond area. 

Evaluation of the data indicates sorption onto fine-grained silts and clays is probably the 
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dominant process affecting chromium concentration. The variation in chromium 

concentration is graphically depicted on Figures 41 through 52 which show the depth 

profiles of chromium concentration relative to subsurface lithology. 

2. Surface Soil Gas Investigations 

Three soil gas investigations have been conducted at the Spartan facility. The 

first soil gas investigation was conducted in 1984, and involved primarily on-site locations. 

The second investigation was conducted in 1987, and involved both on-site and off-site 

locations for soil gas measurements. The third investigation was conducted in June 199~, 

and covered both on-site and off-site locations. The investigations were conducted by 

Tracer Research Corporation using the same techniques and equipment. The results of 

the first two investigations were published in an HLA report dated October 19, 1987 and 

titled "Off-Site Investigation, Spartan Technology, Inc., Coors Road Plant, Albuquerque, 

New Mexico", a copy of which is included in Attachment 7. The report on the third 

investigation, "Shallow Soil Gas Investigation, Spartan Technology Building, 9621 North 

Coors Road, Albuquerque, New Mexico", is included in Attachment 9. 

The purpose of these investigations was to obtain an estimate of the areal extent 

of the contaminant plume and to examine the impact of the upper flow zone pump and 

treat remediation on soil gas. All soil gas samples were taken in the shallow subsurface, 

approximately five to six feet below ground surface. 
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Based on these soil gas surveys, it appeared that the contaminant plume had 

moved a short distance beyond the facility boundaries. The shape of the soil gas plumes 

also seem to suggest dispersion and diffusion as the predominant plume transport 

mechanisms with a lesser advection influence. 

Based on the results of the 1987 and 1991 soil gas surveys, TCA and TCE were 

detected in the soil gas over approximately the same area. Within the facility boundary, 

however, TCE concentration dropped approximately one order of magnitude with only a 

single sampling point south of the building above 1 0 ug/1. TCA decreased approximately 

1 /3 to 1 /2 within the property boundary to a single peak level above 10 ug/1. Comparison 

to 1984 on-site data indicate over a 30X decrease in TCA and a SOX decrease in TCE. 

The soil gas results indicate a significant change in soil gas concentration due to 

both source removal and initiation of the pump and treat remediation in 1989. The 

decrease in concentration with time is also reflected in the quarterly groundwater 

monitoring results which were collected under the state program. 

An anomalous soil gas concentration of TCE and TCA southwest of Congress 

Avenue and Irving Boulevard has been observed in both the 1991 and 1987 surveys. 

Based on the general shape and location of the anomaly, the absence of analytical 

detection in MW-34 and MW-35, and the general groundwater flow characteristics, the soil 

gas anomaly is not related to the contaminant plume originating at the Spartan Facility. 
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B. Surface Water and Sediment Contamination 

There are three surface water bodies in the vicinity of the Spartan facility. The Rio 

Grande is located approximately 3,000 feet east of the Spartan facility and is considered 

a permanent surface water body. The river flows from northeast to southwest in the vicinity 

of the Spartan facility. The Las Calabacillas Arroyo located approximately 2800 feet north 

of the facility is an intermittent stream used for area precipitation runoff control. The 

Corrales Main Canal, an irrigation channel, is located approximately 300 feet east of the 

facility, across Coors Road, and runs southwest from there. This irrigation canal is 

generally used from March through October, and, except for precipitation, is dry from 

November through February. 

Based on regional and site-specific groundwater gradients, each of these surface 

water bodies is either upgradient or cross-gradient from the source area at the Spartan 

facility, and hence would not be expected to be affected by the contaminant plume. 

C. Air Contamination 

Since the contaminant release occurred in the subsurface soils and has subsequently 

migrated to the groundwater, the only ongoing release of constituents to the atmosphere 

from the release is by volatilization of the constituents from the groundwater and 

subsequent movement of these vapors through the vadose zone and ultimately to the 

ground surface where they are released into the atmosphere. Soil gas concentrations 

measured in 1991, approximately 5 to 6 feet below ground surface, indicated average TCE 
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and TCA soil gas concentrations of less than 10 micrograms per liter (ug/1) on-site at the 

Spartan facility, tapering off to 0.001 ug/1 approximately 1/2 mile away. The mass flux rate 

of these constituents into the atmosphere, while not measured, is felt to be minimal due 

to the low concentrations of soil gas measured during the 1991 survey. 

An additional source of air emissions is associated with the interim groundwater 

recovery system. The air stripper, which strips the volatile organic contaminants from the 

groundwater, releases these contaminants into the atmosphere. These emissions are 

permitted by the City Albuquerque Environmental Health Department (Air Quality Permit 

Number 187). 

D. Groundwater Contamination 

1. Definition of Plume 

A total of 56 groundwater monitoring wells have been installed to determine 

groundwater elevations and to collect representative samples for chemical analyses in an 

effort to define the horizontal and vertical limits of the contaminant plume. Figure 53 

presents pertinent well screen data for the wells. For the purposes of the investigation, 

TCE and TCA concentration values have been plotted to define the plume configuration. 

These two compounds are the major constituents of the groundwater contamination as 

they are found to be the most prevalent in groundwater sample analyses. Acetone, DCE 

and MeCI have also been detected, but are not as prevalent as TCE and TCA. 
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ATTACHMENT 6 

Unsaturated Zone Boring Logs and Analytical Data 
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AquH.ard ~ Surf.ac~ 
[1 n.at lon '" O.t.a t1 

Bort!:!!j llo. pn.atton {MSt} 

1-Z 4t74.S 
1-3 4t7Z.O 
t-4 dt73.9 
B-5 4t7S.5 
B-6 4979.6 
B-7 4977.8 
B-8 4977.4 

SEE BORING LOCATIO. DI!TAIL 111-11 4976.4 
111-16 <4973.0 

<!-., 
CJOO 

~
~

<) 

0 ... 
q. 

~-~ •-'--"-

·~ 

w-e 

4.5 

111-17 4973.0 

80RtNG LOCATION DETAL 

•• --'1_ 7 .... W-17 

MW-1. ··-· +. ···-2 MW-11 

LEGEND: 
MW-2. 

B-3+ 
l..__4 

'-ro' 

WELL LOCATION 

SOIL BORING LOCATION 

GEOLOGIC SECTION LINE 

CONTOUR LINE OF EOUAL 
ELEVATION INTERVAL "' 
2 FEET. 

:t: SHADED AREA REPRESENTS ZONE 
WHERE AOUITARD MAY BE THIN 
OR ABSENT. 

NOTE: ZERO ELEVATION DATUM Ill 48 00 FEET MilL. 

CONFIGURATION OF THE UPPER 
SURFACE OF THE AOUITARD 

Spirton Ttdlnolou, lnr. 
AlbuQu•rque, New Ml•tc~ 
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MAJOR DIVISIONS TYPICAL NAMES 

rJ::::~.,. 
WELL-GRACED GRAVELS. GRAVEL-5ANO GW .. ,.·.( .... : ::· MIXTURES 

~ 
Q..EAN GRAVELS WITH ::.·::. ~··':": 

..., GRAVELS UTT'I..E OR NO FINES 

iit.~; POORLY GRAOEO GRAVELS. GRAVEL-sAND in GP MIXTURES 
~~ MORE THAN HALF 

~4' I ag COAASC FRACTION GM SILTY GRAVELS. POORLY GRAOEO GRAVEL· 

~~ 
IS I..AAGal THAN SANO·SILT MIXTURES 
No. " SIEVE SIZE GRAVELS WITH OVER .. 

1:Z'It FINES 

~ ClAYEY GRAVELS. POORLY GRAOEO GRAVEL· w ... GC za: SAND·Ct.AY MIXTURES 

~~ te •• 
sw • • wEL!:GRACEO SANDS. GRAVELLY SANDS c:I!Q le •• 

~~ 
Q..EAN SANDS WITH • • 

SA NOS UTTt..E OR NO FINES • • 
SP ••• POORLY GRACED SANDS. GRAVELLY SANDS 

~3 • • • • • 
o- MORE THAN HALF • u: COAASE FRACTION SM • • SIL'l'Y SANDS. POORLY GRACED 

ISS~ THAN ie • SAND-51LT MIXTURES 

~ NO. o& SIEVE SlZE SANDS WITH OVER • • 
12'/o FINES rf.1 ClAYEY SANDS. POORLY GRACED sc SAND..Q.AY MIXTURES 

ML 
INORGANIC SILTS AND VERY FINE SAN OS. 
ROO< FLOUR. SILTY OR ClAYEY FINE SANDS. 
OR ClAYEY SILTS WITH SUGHT PV.STIOTY 

Cl)a: 
SILTS ANC CI..AYS 

~ 
INORGANIC ClAYS OF LOW TO MEDIUM 

~~~ CL P\..ASTIO'l'Y. GRAVELLY ClAYS. SANOY Cl.AYS. 
UOUID UMIT 50% OR I..ESS ~ SILTY ClAYS. LfAN Ct.A YS 

en en~ 
II: 

II II 0 cntn OL ORGANIC ClAYS AND ORGANIC SILTY ClAYS w;:s II OF LOW PI.ASTICITY 
z~ .... II II < l:~ 

MH 
INORGANIC SILTS. MICACSOUS OR 

a:~! OIATO~US FINE SANOY OR SIL'l'Y 
<:I,_ SOILS. B.ASTIC SILTS 

~~ SILJ"S ANC CI..AYS CH ~ INORGANIC ClAYS OF HIGH PI.ASTICITY. FAT 

UOUID UMIT GREATER THAN 50% 
ClAYS 

LL. 

~ OH ORGANIC ClAYS OF MEDIUM TO HIGH 
PI.ASTICITY, ORGANIC SILTS 

HIGHLY ORGANIC SOILS Pt sz PEAT ANO OTHER HIGHLY ORGANIC SOILS 
~ : :--: 

UNIFlED SOIL CLASSIFICATION SYSTEM 

Perm - Permeability Shear Strength (psf't f Confining Pressure 

Consot- Consolidation 'I'XUU 3200 126001 Unconsolidated Undrained Triaxial Shear 
LL Uquid Umit (%) (FM) or (Sl (field moisture or saturated) 

PI Plastic Index ('fe) 'I'XCU 3200 126001 Consolidated Undrained Triaxial Shear 

G, Specific Gravity 
(P) (with or without pare pressure measurement) 

TxCC 3200 126001 Consolidated Drained Triaxial Shear MA Particle Size Analysis sscu 3200 (2600) Simple Shear Consolidated Undrarned • "UndistUrbed" Sample (P) (With or without pare pressure measurement) 
C8l Bulk or Classrflcatlcn Sample sscc 3200 12600) Simple Shear Consolidated Drarned 

DSCO 2700 (2000) Consolidated Drained Direct Shear 
uc 470 Unconfined Compressron 
LVS 700 Laboratory Vane Shear 

KEY TO TEST DATA 

Hardln9 Lawson Aaaoclatea 
Engrneers. Geologrsts 

SOIL CLASSIFICATION CHART 
AND KEY TO TEST OAT A 
Sparton Technology, Inc. & Geoonysrcrsts 

Albuquerque, New Mexico 
JCB NUMBER 

6310·,023 .12 
APPRQIIEO DATE AEIIISEO 



Appendix A. Field Investigation 

l. Geologic Logs 

2. Construction of MW-18 

3. Particle Size Analysis 

Harding U.wson Associates 



il ~ Hollow-Ste. Auger 

Elevetlon 5044.6 O.te~to 
9/6/85 

LIGHT BROWN FINE TO II:Dill'l SAND (SP) 
dry, grains subangular to rounded, 
ZS either 

95X quartz, 3X feldspar, 

5-

concrete dust 3 to 3.5 feet 
tire fragments 4 to 6 feet 

gravelly 7 to 26 feet, mainly igneous and metamorphic 

10 

'£~~~ 
f~~~ 

silty 9 to 10 feet 

15 

lost sampler at 18 feet, retrieve and start new boring 

20 

sandy gravel 22.3 to 23.7 feet 

25 

30 

35 

I 
I 

trace silt 28 to 40 feet 

iMd LIGHT BROWN SANDY GRAVEL (GW) 
oJ~ moist, gravel angular to rounded, 

4 some igneous gravel 
mainly quartzite with 

Fi11 

-
~ 

~ 

;:il -

0.0 

0.0 

0.0 

• ..._ 
CJ. 

. 
2ij 
~.!I-

E. • 
£ t 
~ ~ (Continuation Of Log) 
~,..rnr----------,-----------

45 

so 

2.0 

55 

2.0 

60 

1.5 

65 I 
70 

75-

80 

---~Eng•neet"s Geocoo•sts 
6 Geophys•c•sls 

""'..._. 
6310.023.12 

lost sampler shoe at 52 feet, start new boring 

LIGHT BROWN FINE SANOY. Sll T (111..) 
1110ist, subangular grains, trace clay 

very sandy 57.5 to 59 feet 

GRAY GRAVELLY COARSE SAND ( SW) 
saturated, grains subangular to rounded, SOt quartz, 
12X feldspar, BX other 

End of Boring- 67.5 feet 

Hote: No P!O readings were taken above 52.5 feet. 

~---" LOG OF BORING BOO 1 
Spartan Technology, Inc. 
Albuquerque, New Mexico A1 
-;in ~i;f/il. llill[voS(ti """ 



L 
~~! 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

~!! 

0.4 

0.2 

0.4 

0.2 

2.2 

3.3 

3.0 

il 

10 

15 

20 

25 

30 

35 

40 

:;t:t\ 

:~j 
}i~ 
I{ 
.':'_:;.:. 

~l}~~' 
::=if 

I 
I 

.:·."i: 

il 

i\C!""'f·V"'I' Date _, .... _, -- · 

ASPHALT 2-INCHES fiHCK 
LIGHT BROWN SILTY FINE TO COARSE SAND (SM) 

grains angular to rounded, g31 quartz, 61 feldspar, 
11 other 

very silty 5.5 to 5.7 feet 
LIGHT BROWN GRAVELLY FINE TO COARSE SAND (SW) 

dry, gravel and grains subangular to rounded, 901 quartz, 
Bt feldspar, 21 other, partially caliche-cemented 

no gravel 14 to 15 feet 

cobbles below 21 feet, angular to rounded, mainly vein 
quartz and quartzite 

LIGHT BROWN FINE TO HEDIUH SAND (SP) 
dry, grains subangular to rounded, 96% quartz, 21 feldspar, 
21 other, frosted grains 

BROWN SILTY CLAYEY SAND (SC) 
moist, grains well rounded 

BROWN CLAYEY >ILT (HL) 
moist, trace sand 

c e 
a IT -. ~ 
~~-

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 
0.0 

.. 
a"H 
--~ ~~-

5.0 ' 

4.5 

3.0 

5.2 

19.0 

14.0 

1.8 

2.4 

g • 
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40 

Nllll 

45 ~~i~ 
.:~~:.: __ , 
":~ .. :·-

.}.~ 
50 - ·-~ 

55 

60 

65J~~ 

' 
:=i: . 

70 

'I 
L-n .. , 

75 

80 

• --'---Eno•neers. G.ofoo••c 
& Geoc:JhystCIItS 

(Continuation of Log) 

LIGHT GRAY FINE TO MEDIUM SAND (SP) 
dry, grains subangular to well rounded, 96\ quartz, 
21 feldspar, 21 Other, faint horizontal bedding 

BROWN & GRAY GRAVELLY CLAYEY SILTY SANO (SII) 
moist, grains angular to subrounded, 901 quartz, 
31 feldspar, 7t other, rounded quartzite cobbles, 
quartzite and igneous gravel 

LIGHT BROliN FINE TO MEDIUM SAND (SP) 
moist, trace sll.t and gravel, grains rounded to well 
rounded, 951 quartz, 21 feldspar, 31 other, rounded 
quartzite and some igneous gravel, cross-bedded 
fish scale at 5g_5 feet 
sand and gravel 62 to 63 feet 
seepage encountered at 63 feet 
silty fine sand 64 to 65 feet 

LIGHT BROWN SILTY FINE SAND (SM) 
saturated, grains angular to rounded, cross-bedded 

gravel 75 to 75.2 feet, angular to rounded, igneous and 
quartzite 

faint horizontal bedding 

light green silty clay with minor carbonaceous pockets 
B0.3 to 80.5 feet 

LOG OF BORING 8002 
Sparton Technoloqy, Inc. 
Albuquerque, New Mexico 
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....... Law-A• .... n.e 
EnQ•ne-ers GeoiOQISIS 
& GeopnysoCISIS 
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6310 023.12 

(Continuation of Log) 

dark brown 'silty clay 82 to 83 feet 
End of Boring 83.2 feet 

LOG OF BORING 8002 (cont.) 
Sparton Technology,. Inc. 
Albuquerque, New Mexico A3 



I' 
~ 

o;K o"i'K 
--o. ~::~ 

0.0 6.8 

0.0 10.6 

0.0 14.8 

0.0 18.4 

0.0 6.2 

0.0 3.2 

il Equlpnwlt Hollow Stern Auger 

EJeotatlon 5045.98 Date 9/13/85 to 

15 

:uY 
2 

25 

JO~Jifl 
~-:- .-. 

35~1 
~~I: 

40 ;~:).~· 

9/14/85 
ASPHALT 2-IHCHES THICK 

IGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
mist 

LIGHT BRD\11 FINE TO COARSE SAHD ( SW) 
moist, subangular to rounded, 92% quartz, 5~ feldspar, 
3% other, trace silt 
D.5-1nch clay stringer at 5.5 feet 

ll GHT BROWN SANDY GRAVEL ( GW) 
moist, gravel rounded, mainly quartzite with some igneous, 
grains subangular to rounded, 921 quartz, 5~ feldspar, 
31 other, trace silt 

LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
mist, grains angular to well rounded, 92% quartz, 
51 feldspar, 3% other 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
moist, grains subangular to rounded, 88% quartz, 
7% feldspar, 5% other, trace silt 

silty 35."5 to 36 feet 

L 
~i! 

0.0 

0.0 

~!! 
1.4 

5.2 

49 

0.0 20 • 

0.0 120 • 

0.0 130 • 

0.0 50 

- . 
£ a. 
a E 

~ "' 
40 .. ·· 

45 

li 
50 

55 

60 

65 

75 

80 

....... La~ ............. • Eno•,..rs GeotOQ•Sis 
& Geoo,vs•c•Sis 

(Continuai•On ot log) 

BROWN CLAYEY SILT (Hl) 
moist, trace Sand with rounded grains, root Nrks, 
Iron-stained in pockets 
sand,y 44 to «.s feet 
purple 44.4 to 44.5 feet 

LIGHT GRAY FINE TO lt:DIUH SAHD (SP) 
dry, grains 'angular to rounded, 93% quartz, 4% 
feldspar, 3% Other, trace rounded quartzite gravel 
and silt, irian-stained 44.5 to 45 feet, some frosted 
grains, faint cross-bedding 

LIGHT BROWN & GRAY SILTY GRAVELLY SAHD (SW) 
moist, grains angular to rounded, 70% quartz, 201 
feldspar, 101 other, quartzite and igneous gravel 

no gravel 55 to 55.5 feet 

seepage encountered at 67 feet 

LIGHT GRAY FINE SANOY SILT (HL) 
saturated 

LIGHT GRAY SILTY FINE SAHO (SM) 
saturated, grains angular to rounded, g5s quartz, 
2% feldspar, 3% other 
End of Borl rog - 78 feet 

• readings taken inside. hollow stem 

LOG OF BORING 8003 
Sptrton Technology, Inc. 
Albuquerque, New Mexico A4 
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~]! ~!! 

0.0 15.0 

0.0 82 

0.0 138 

0.0 75 

0.0 84 

0.0 150 

0.0 64 

ii ~ Hollow-Stem Auger 

Ele¥atlon 5045.3 0... 9/24/85 to 9/25/85 

10 L;.>:::: r,~ ?.~~ 

liGHT BROWII SILTY FINE TO l'f:DIUH SAND (SH) 
.aist, grains angular to rourited, 961 quartz, 21 feldspar, 
21 other, horizontal bedding 

LIGHT GRAY AND BROWN FINE TO COARSE SAND (SW) 
moist, grains angular to ~11 rounded, 921 quartz, 51 
feldspar, 3% other, horizontal bedding 
silty fine sand 7.5 to 7.8 feet 

silty fine sand with trace clay 13.5 to 14.2 feet 

LIGHT BROWN SILTY FINE SAND (SH) 
moist, grains angular to rounded, 971 quartz, 
21 feldspar, 11 other, horizontal bedding 

clayey 24.5 to 24.7 feet 

clayey 28.7 to 29.1 feet 

liGHT GRAY FINE TO COARSE SAilO (SW) 
moist, 921 quartz, 61 feldspar, 21 other 

liGHT GREEN SJL TY FINE SAIIO (SH) 
moist, grains subrounded to well rounded, 96% quartz, 
2.51 feldspar, 1.5% other, faint horizontal bedding 
red stained 35 to 35.2 feet 
clayey and very silty 38 to 38.3 feet 

L 
~~! o~K 

~m-

0.0 80 

0.0 34 

0.0 88 

0.0 1.4 
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80 

...... La ................ 

E:no•,...-s Geo•oo•sts 
& GeophyS•Cotts 

(Continuatloll or Log) 

BROWN SANOY Sll T f"-
moist, horizonta ~ing, trace clay, 
clay layer 42.5 to 43 feet 

LIGHT GRAY FINE TO COARSE SAND (SW) 
moist, grains angular to rounded, 94% quartz, 4% feldspar 
2% other, faint horizo11tal bedding, trace silt and gravel 
gravelly below 47.5 feet, quartzite and igneous, 
subangular to rounded 
brown silty clay layer with roots 48.7 to 49.2 feet 

no gravel 52.5 to S3.5 feet 

ground-water seepage encountered at 62.2 feet 
sandy gravel 62.5 to 65.5 feet 

Erid of Boring - 71.4 feet 

LOG OF BORING 8004 
Spartan Technology, Inc. 
A 1 buquerque, New Hex i co 

1% 

AS 
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L 
o~K ;: ]! ;;::-~~ 

0.0 0.0 

0.0 2.9 

0.0 2.7 

0.0 13.6 

0.0 2.9 
11.6 

26 

0.0 7.0 

0.0 8.9 

O.il 24 

~, ~lpment Hollow Stem Auger 

!~ E..,atlon 5045.3 Date 9/23(85 

LIGHT BROWN SILTY FINE SAND (SH) 
moist, grains subangular to rounded, 96% quartz, 2% 

w~ 
1_ feldspar, 2% other 

LIGHT GRAY & BROWN FINE TO COARSE SAND ( SW) 
moist, grains subangular to well rounded, 93t quartz, 

5 4t feldspar, 3t other, horizontal bedding, trace silt 
.:~~~\ clayey 4.9 to 5.0 feet 

~!~?! 

. 
LIGHT GRAY SILTY FINE SAND (SM) 

moist, grains subrounded to well rounded, 
95% quartz, 3% feldspar, 2% other 

,.~a:: 'ij 
:{.l:· 

25~~~ 
sandy silty clay 23.6 to 24.2 feet 
brown below 24.2 feet 

:I very silty 33 to 33.5 feet 

~JH1 DARK BROWN SILTY CLAY (CL) 
40.f\~ saturated, trace sand 
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........ '---_ 
Eno•neers ~oo•sts 
& Geo()hys•c•sts 

(Continue lion of Log) 

LIGHT GRAY GRA~ELLY FINE TO COARSE SAND (SW) 
moist, gral~ angular to rounded, 90t quartz, 
6% feldspar, 4% other, gravel rounded, mainly 
quartzite With some igneous, trace silt 

no gravel 54.2 to 55.2 feet 

seepage encountered at 65 feet 

trace clay 69.9 to 70.1 feet 
LIGHT GRAY SILTY FINE SAND (SH) 

saturated, grains angular to well rounded, g8l 
quartz, 2% other, 
trace clay 69.9 to 70.1 feet 
sandy silt 73 to 73.5 feet 

End of Bot·fng - 78 feet 

LOG OF BORING 8005 
Sparton Technology, Inc. 
Albuquerque, New Hexfco 
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;:!! 

0.0 3.7 

E • Et E~t Hollow Stern Auger 

!~ Ele¥allon 5045.38 Dale 9/20/85 to 9/21/85 

" 

I 
4' 

:[~~l 
10 

15 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
moist, grains subangular to well rounded, 97~ quartz, 
2% feldspar, IS other, trace silt 

LIGHT GRAY-BROWN FINE TO COARSE SAND (SW) 
moist, grains angular to well rounded, 92% quartz, 
5% feldspar 31 other, horizontal bedding 

silty 9.5 to 10.5 feet 

clayey and silty 15.5 to 15.6 feet 
gravelly 15.6 to 15.B feet, mainly granite and quartzite, 
minor caliche cement below 15.6 feet 

LIGHT BROWN SILTY FINE SAND (SM) 
moist, grains angular to subrounded, 97~ quartz, 2~ 
feldspar, a other 

coarse sand 21.6 to 22.5 feet 

clayey 24.4 to 24.6 feet 

trace silt 29.5 to 30.8 feet 

trace silt 34.2 to 35 feet 

silty clay stringers 36 to 36.2 feet 

clayey 39.5 to 40.5 feet 
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0.0 34 

0.0 20 
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a ..--.u-
Engn\ee'S GeotoQtSIS 
& Geoohys•c•S'Is 

-
(Continuation of Log) 

-BROWN SANDY SILTY CLAY (CL) 
moist 

BROWN CLAYEY SiLTY FINE SAND (SH) 
moist, with gray coarse sand pock@tS with rounded to 
well rounded gains 

LIGHT GRAY GRAVELLY FINE TO COARSE SAND (S\1} 
moist, grains well rounded, 961 quartz, 21 feldspar, 
21 other, cobbles and gravels rounded, mainly igneous 
with some quartzite, faint cross bedding 

dark gray mottling below 44 feet 

grains 90t quartz, 51 feldspar, SX other below 
53 feet 

seepage encountered at 65.5 feet 
MEDIUM GRAY SILTY FINE TO MEDIUM SAND (SM) 

saturated, grains subangular to well rounded, 
96: quartz, 2% feldspar, 2% other, horizontal bedding 

grains 90\ quartz, 3% feldspar, 7% dark minerals 
68 to 71 feet 

light gray below 71.3 feet 

very silty with clay stringers below 73 feet 

End of Boring - 78 feet 

• HNU meter was not working properly 8 to 23 feet 

LOG OF BORING 8006 
Sparton Technology, Inc. 
Albuquerque, New Mexico A? 
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il &.."'----- Ho112M-Stem Auqer 

I!M•tlon 5045.26 Dete 9/18/85 to 
9/19/85 

10 i 
15-llb\'.~'-1 

n:~;J 
20 

,,,1 
JOW~~ 

~~1 
-":.:..:.";c-

35 

1\!fl 

LIGHT BROWN SILTY FINE SAND (SH) 
moist, grains angular to subrounded, 95X quartz, 
3% feldspar, 2% other 

brown sandy clay 3 to 4 feet 
BROWN FINE TO COARSE GRAVELLY SAND (SW} 

grains angular to subrounded, 70% quartz, 20% feldspar, 
10% other, gravel mostly igneous, traces of caliche
cement 

no gravel 8 to 15 feet 

thin sandy silt layer at 15 feet 
horizontal bedding below 15 feet 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
moist, grains angular to rounded, 93% quartz, 2% 
feldspar, 5% other, trace silt 
clayey 24.6 to 24.9 feet 

thin clayey layer at 30.5 feet 
thin caliche-cemented layer at 31 feet 

thin clayey layers at 36.3 and 36.8 feet 

very silty with trace clay below 38 feet 

INTERBEDDED BROWN SILTY CLAY (CL) & CLAYEY SILT (lt.} 
moist, some orange iron staining 
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E.ng•nHrl Geo•og•sls 
& Geophys•CISIS 

(ContonuAtlon ol Log) 

LIGHT GRAY & BROWN SILTY GRAVELLY SAND {SW} 
moist, grains angular to subrounded, 851 Quartz, 
51 feldspar, lOX other, gravels subangular to 
rounded, mainly quartzite with some igneous 
gravel, trace clay 

~ED CLAY {CH) 
moist, trace silt, minor calcite filled voids, worm 
burrows 

SANDY GRAVEL (GW) 
moist, mainly quartzite with some igneous 

LIGHT GRAY FINE TO MEDIUM SAND (SP) 
moist, 96% quartz, 2% feldspar, 21 other 
silty clay 54.3 to 54.5 feet 

SILTY SANDY GRAVEL (GW) 
moist, angular to rounded, quartzite and igneous 

ORANGE-YELLOW & LIGHT GRAY FINE TO COARSE SAND (SW) 
moist, grains subrounded to well rounded, 951 quartz, 
2% feldspar, 3X other, faint cross-bedding 

ORANGE-YELLOW SANOY GRAVEL {GW} 
moist, grains subrounded to well rounded, 85% quartz, 
5% feldspar, lOX other 

seepage encountered at 66 feet 

GRAY SILTY FINE TO MEDIUM SAND (SH) 
saturated, grains angular to rounded, 981 quartz, 
2% other, faint horizontal bedding 
gravelly 68.5 to 69.3 feet 
calcite-cemented 69.9 to 70.1 feet 

calcite-cemented 74.4 to 74.6 feet 

very silty 80.1 to 80.4 feet 
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~ E ~ Equipment Hollow Stem Auger ~ E: ., 

~]! },;~~ Elevation 5045.42 Date 9/25/85 to 9/26/85 ~i! ~!I ~ £ 
(Continuation Of LO<J) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.8 

20 

18.0 

16.2 
60 

63 

22 

95 

52 

5-

10 

15 

L SANUY GRAVEL (GW} 
·ll LIGHT BROWN SILTY FINE TO I'EntUH SAND (SM) 

.d, 1 oroist, grains subangular to rounded, 961 quartz, 
2% feldspar, 21 other 

·L.:I: 

.·('"· 

LIGHT BROWN FINE TO COARSE SAND (SW) 
moist, grains angular to rounded, 931 quartz, 
4% feldspar, 3% other, horizontal bedding 

trace gravel 9.5 to 10.0 feet, subangular to subrounded 

gravelly 15.2 to 15.3 feet 

trace gravel 16.B to 17.5 feet 

201 LIGHT BROWN FINE SAND (SP) 
moist, grains subrounded to rounded, 971 quartz, 
21 feldspar, 1% other, horizontal bedding 

25 

30 

35 

40 

i~ 
.a'"J.: 

:it: 

.• }-;t: 
··''}: 

silty and clayey 25.3 to 25.8 feet 

GREEN SILTY FINE SAND (SM) 
moist, grains angular to rounded, partially cemented 
by calcite 
very silty 30.5 to 30.8 feet 

··,u~ BRQ\11 SANDY SILTY O.AY ( CL) . 
moist with red and green staining 

LIGHT BROWN FINE SAND (SP) ~l moist, grains angular to rounded, 9B1 quartz, 1.51 
feldspar, 0.51 other 

0.0 

0.0 

0.0 

0.0 

a 

5.4 

12.0 

19.0 

38 

72 

40~n~~77~~--~~~~--------~~~ 
LIGHT GREEN-BROWN SILTY FINE SAND (SH} 

45 

50 

55 

60 

65 

70 

:~t~ 
jJt. 

I 
i{I,~ 
··::·: 

ll 
,:1: 
l ..... t.l 

moist, 95% quartz, 3% feldspar, 2% oth~r 
RED-BROWN SANOY ClAYEY SILT (HL} 

moist, faint horizontal bedding 

LIGHT GRAY FINE TO COARSE GRAVELLY SAND (SW) 
moist, grains subangular to well rounded, 92% quartz, 
5% feldspar, 31 other, gravel angular to rounded, 
mainly quartzite and igneous 

clayey 49 to 50 feet 

sandy gravel 54 to 58 feet 

no gravel 58.3 to 59 feet 

seepage encountered at 66 feet 

LIGHT GRAY Sl~TY FINE SAND (SM} 
saturated, grains subangular to rounded, 97~ quartz, 
21 feldspar 11 other, horizontal bedding 
gravel 69 to 69.5 feet 
sandy clay 69.5 to 69.8 feet 
partially calcite-cemented 69.B to 70.5 feet 

75-M~, · gravelly 75.2 to 76.2 feet 
; :: BROWN CLAYEY SILT (HL) 

l saturated 
BROWN SILTY CLAY (CL) 

saturated 
80 J End of Boriug - 79 feet 

......... La ............ LOG OF BORING 8008 
Eno•neoe's G~'OO'"' 
& Ge-ophys•c•sts Spartan TechnolQ(JY, Inc. 

Albuquerque, New Me~ico A10 
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0.2 
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0.5 

30 
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35 

0.7 
40 

....,,.__, Hallow Steal Auger 

F' • ..,,.. 5049.6 o.te~ 

,rll 

ll GHT BROIII SJL iY Fl li: s.Um ( SM) 
dry, grains sulwlngular to sub
round~. wlth roots 

silty clay layer 10.7 to 11.0 feet 

LIGHT BROWN FINE TO COARSE SAND ( SW) 
:.z~;;~J dry, grains subrounded to subangular 

i~ 
:~i::-:; 

I 
~~~iE 

f~~ 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
dry, grains subangular to subrounded 
90% quartz, 51 feldspar, 51 other 

------
~ ----------------.----------------------------~ 

€ GJ 
.c 0. 
- E 

~ 
~fi o~K 

;;:~~ ~ "' (Contlnuatlo!, of Log) 
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40 " 1 111 liGHT GRAY SAiiiiY,.._s_Il-T,..-.,.,(P4._c:-;:)---
dry 
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M ........ La-... A.....cl•t•• 

Eng·ne~'S Ge-o•ootsls 
& Gt!oohys•c•sts 

moist below 44 feet 
silty clay layer 45 to 45.5 feet 
clayey be lOll 45.5 feet with red and black 
iron staining 

LIGHT GRAY !t:DIUM TO COARSE SAND ( SP) 
moist, grains subrounded to well rounded, 
801 quartz, ISl feldspar and plagioclase, 
5 % other 
gravelly with trace silt 48 to 49 feet 

LIGHT GRAY SANOY GRAVEL (GP) 
moist, gravels subangular to rounded, 
mainly igneous with some quartzite, 
grains rounded to well rounded, SSt 
quartz, 8% plagioclase and feldspar, 
71 other 
trace silt Md clay 50.1 to 51.5 feet 
clay balls 58 to 59 feet 

LIGHT GRAY SANOY GRAVEL (GW) 
moist, gravels and cobbles rounded, 
mainly quartz·ite with some igneous, 
rounded medium sand grains, 95% quartz, 
4% feldspar, 1% other 

seepage encountered at 67.7 feet 

LIGHT GRAY CLAYEY SILT (Ml) 
saturated 

End of Boring - 73 feet 

LOG OF BORING 9009 
Sparton Techno 1 ogy, Inc. 
Albuquerque, New ~xico 
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0.0 1.0 

0.0 10.0 

0.0 2.8 
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Equlpmotnt Hollow Stem Auger 

Elevation 5043.5 Date_ 9/10/85 to 

15~f:nl 

20~ II II 

25~ II~ 

3o~U:/~/~ 

35~rHHI 

40 

9/11/85 

LIGHT BROWN SILTY FINE TO IOIUM SAND(SH) 
dry, grains subrounded to angular, 
751 quartz, 201 feldspar, 51 other, 
trace grave 1 
no gravel 2.5 to 4.0 feet 

coarse below II feet 
subrounded cobbles below 12 feet 

driller's note:" cobbles in 3-4" layers, 
penetrated several layers 13 to 18 feet 

SANOY CLAYEY SILT (HL) 
dry, grains rounded 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
dry, grains subanguiar to rounded, 
90% quartz, 81 feldspar, 2% other 

LIGHT BROWN SILTY SAND (SM) 
dry, grains subangular to rounded, 
90% quartz, 8: feldspar, 2~; other 

LIGHT GRAY FINE TO COARSE SAND (SW) 
dry, grains subangular to subrounded 
80% quartz, IS~ feldspar, 5~ other 

-------- ~ 
ofi 
- • B 
~G-
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0.0 

0.0 
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oiK ~ ! ~~~ 
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0.4 • 45 

1.8 50 
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M_.....L..--... ............ 

(ng.oeers Ge-olog•sl\ 
& G~pr'lyS•Ct'SIS 

I 
I 

(Continuation at Log) 

gravelly 47 to 48.5 feet 

LIGHT BROWN SILTY FINE SAND (SM) 
moist, grains angular to 
subangular, 801 quartz, 151 
fe 1 dspar, 51 other, trace grave 1 

LIGHT BROWN GRAVELLY FINE TO COARSE 
SAND (SW) 

moist, grains subangular to rounded, 
651 quartz, 251 feldspar and plagioclase, 
101 other, gravel angular to rounded, 
mainly quartzite with some igneous 
trace silty clay and iron staining 
54 to 54.4 feet 
seepage encountered at 60.5 feet 

LIGHT BROWN CLAYEY SILT (HL) 
saturated, trace sand 

GREEN GRAY SILTY CLAY (CL) 
saturated, blocky 
End of Boring - 68.3 feet 

• HNU meter probably was not working properly. 
The intake fan was clogging. 

LOG OF BORING BOlO 
Spartan Technology, Inc. 
Albuquerque, New Mexico 
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!X Equipment Ho 11 ow Stern Auger 

Elevation 5043.49 Date 9/12/85 

.:II": 
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:J.'flo 
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25 
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''f:l 
35 ./.1:1 

:I: 

40 

ASPHALT 2-1NCHES-rHICK 
LIGHT BROWN S1L TY Fill£ TO MEDIUM SAND ( SM) 

dry, grains angular to subangular, 
75% quartz, lOl feldspar, 5% other 

LIGHT BROWN FINE TO COARSE SAND (SW) 
dry, grains subangular to subrounded, 
85% quartz, 10% feldspar, 5% other, trace silt 

thin caliche-cemented layer at 9 feet 

gravelly 14 to 19 feet 

LIGHT BROWN FINE TO MEDIUM SIL'ty SAND l SM) 
dry, grains subangular to stibrounded, 
85% quartz, 12% feldspar, 3% other 

clayey 22 to 22.g feet 

LIGHT BROWN & GRAY SANOY SiLT {HI..) 
dry, grains angular to subrounded 
clayey 30.9 to 31.3 feet 

LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
dry, grains angular to subrounded, 
80% quartz, 18% feldspar, 2% other 
very silty 35.7 to ·36.0 feet 
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80 

a H..-.411'1• t...we ... Aeeocl•t•• 

EnO'"ff•s. GeoiOQoS1S 
& G~O"yS•CoSIS 

(Continuation at Log) 

------
trace silt 43.5 to 45.5 feet 

trace coarse sand grains 48 to 49.5 feet 

moist below 50.5 feet 
silty clay layer 51.5 to 51.7 feet 

LIGHT BROWN SANDY SILT {Hl) 
moist, grains angular to subrounded 

LIGHT GRAY MEDIUM TO COARSE SAND (SP) 
moist, grains subrounded to rounded, 
92% quartz, 4% feldspar, 4% other 

seepage enco•mtered at 62.5 feet 
brown and tr~ce silt below 62.5 feet 

BROWN SANOY S!LT (HI.) 
saturated, grains angular to rounded, 
90% quartz, 7% feldspar, 3% other, 
trace we 11 rounded grave 1 
clayey below 76.5 feet 
End of Boring - 77.7 feet 

LOG OF BORING BOll 
Spartan Technology, Inc. 
~e, New Mexico 
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£ Ji ~ Equlpti'Htnt !toll.., Stftl Auger 

Elevation 5045.8 O.ta 9/27/85 
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No samples taken •bove 67.5 feet 
BROWN & GRAY SAND 

sand and gravel below 35 feet 
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€ j 
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(Continuation of Log) 

BROWN GRAVELLY FINE TO COARSE SAND (SW) 
saturated, grains subangular to rounded, 
88% quartz, 6% feldspar, 6% other, gravel 
angular to rounded, mainly igneous with some 
quartzite, trace silt 

silty and clayey 73.3 to 73.5 feet 

75 

;;;:~:') silty and clayey 74.9 to 75.3 feet 

f~J.: ~INTERBEDDED BROWN CLAYEY SILT (ML) & SILTY CLAY (CL) 
;-:-.~.: saturated, horizontal bedding 
·::.:.·,: LIGHT BROWN SILTY FINE SAND (SM) 
:_,,; ~ saturated 
,_.. · thin caliche-cemented layers 79 to 79.5 feet 

silty clay stringers 79.9 to 80.4 feet 

80 

"..,...... ........... ..-cl•t•• 

Eno•nee's Geoloo•sts 
& ~phyS•C•SIS 

driller's note: trace odor of solvents during grouting 
End of Boring ___ : .. J3_0.4 feet 

LOG OF BORING 80 12 
Spartan Technology, Inc. 
Albuquerque, Hew Mexico 
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Equipment Hollow St!'tl Auarr 

Elevation Date 5/Z2/86 

.:...·:r,i_·. 
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.:;~;:-{. 
·.~ ·: ::. 

LIGHT BROWN FIN£ TO MEDIUM SAND (SW) 
dry, trace silt, grains rounded to 
well rounded, 85% Quartz, 15% feldspar 

LIGHT GRAY FINE TO COARSE SAND (SW) 
ooist, grains an,;ular to subrounded 
941: Quartz, 5% feldspar, 11 other 

gravel 15.5 to 16 feet 

trace silt 18 to 21 feet 

25Dl! 

30 

,_.:.._:.:; 

I 
35 

I 
40 

below 28 feet orains, rounded to 
well rounded, 9ss quartz, 3% feldspar, 
2% other 

clayey and silty 38 to 38.7 
BROWN SILTY CLAY (CL) 

saturated, sandy 39.5 to 40 feet 

:;=-

~l! ~i! g 
0 

40 

0.6 0.4 

45 

06. 0.5 

50 

0.6 0.4 

55 

0.6 0.5 

60 

"' 0. 
E .. 

(J) (Contonualoon Of Log) 

GRAY SANDY GRAVEL (Gil) 

I 
~;~~e ~u!~~;ounded to rounded, main 1 y quartzite and 

GRAY FINE TO COARSE SAUD (SW) 
, moist, grains round~d to well rounded, 92% quartz, 

6% feldspar, 2% other, horizontal beddtng 
Gray Sandy Grave 1 ( GW) 

!t rooist, medium to coarse, grains subangular to rounded, 
· 80:t quartz, 16:t feldspar, 4% other, cobbles and gravel 

subrounded to rounded, mainly quartzite and vein quartz 
with some bas a 1 t and granite 

trace iron staining at 53 feet 

0.6 0.6 

__ m~~~ GRAY FINE TO H£DIUM SAND (S\1) 
0.6 1.8 °~~ saturated, grains subangular to rounded, 95% quartz, 

4% feldspar, 1% other, faint cross-bedding 

~u--··"l 
0.6 4.2 ~:r: 

clayey silt 69.2 to 69.5 feet 
_ .·• ... G~AY FINE SAND (SP) 
,o 4\bc-:·.1 saturated, trace silt, grains angular to rounded, 

96% quartz, 2% feldspar, 2% other, faint horizontal 
bedding 

0.5 1.6 u-~::::·1 1 inch caliche-cemented. layer at 74 feet 

0.5 1.6 
GRAY SILTY SAND (SH) 

saturated, grains subangular to subrounded, 96% quartz, 
3% feldspar, 1:t other 

= ~ ... u ...... &......a. ... 
(ngu-.eers GeoiOQ•lls 
& G.ool'lys•CISIS 

LOG OF BORING MW- 18 
Spartan Technology, Inc. 
Albuquerque, New Mexico 
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"' (/') (Continuation of Log) 

saturated, trace s i 1 t, grains subangul ar to rounded, 
94~ quartz, 4% feldspar, 2% other 

End of Boring 81 feet 
Note: Above 43 feet the 11.7 ev PID probe was used. 

85 Below 43 feet the 10.2 ev PID ~robe was used. 
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LOG OF BORING MW-18 (cont.) 
Spartan Technology, Inc. 
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Locking Steel. Cover 2 ft.6. in. Above Ground 

Top of Casing 2 ft .. Above Ground 

Well Cap 
2 ft. X 3 ft. X 4 in. Concrete Pad 

Ground Surface 

6· 5/8 in. Borehole 

4 in. Diameter Schedule 40 PVC Blank Casing 

Portland Cement/Bentonite Crout Seal 

Bentonite Pellet Seal (55.5 ft. to 59 ft.) 

4 in. Diameter Slotted 0.20 in. Screen 
( 68 ft. to 78 ft.) 

Sand Pack (59 ft. to 78 ft.) 

PVC Bottom Well Cap 

--------Bentonite Pellet Seal (79ft. to 81 ft.) 

Hardinq ~wson Associates 
E· y rH • .t~rs Ge"JIOQ1Srs 
& Gt!vunvs•.: 'SIS 

6310,023.12 

Depth of Boring 81 ft. 

TYPICAL CONSTRUCTION OF MW-18 
Spartan Technology, Inc. 
Albuquerque, New Mex~co 

- .. i. 
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GRAIN SIZE IN MILUMETERS 

COARSE FlNE COARS MEDIUM FINE 
COBBLES~~~G~A-A~VE-L~~~~~~~S~A~N~O~--~--~ 

Symbol Sample Source 

• B-18 @ 16 - 16.8 feet 
• B-18 @ 34 - 35.5 feet 
• B-18 @ 65 - 65.8 feet 
0 B-18 @ 74 - 75 feet 

Hardlnq uwson Aa.ac:lates 
Engtneers. Geologtsts 
& Geoonvs'c'sts 

.:9 Ni,;M8ER 
J::<,, "''" ~, 

SILT OR CLAY 

Classification 

BROWN SILTY SAND (SM) 
TAN POORLY GRADED SAND (SP) 
BROWN SILTY SAND ( SM) 
BROWN SILTY SAND (SM) 

Particle Size Analysis 
Spartan Technology, Inc. 
Albuquerque, New Mexico 

0.001 
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HardlnCJ &..wson Auociates 

Appendix B. Chemical Laboratory Investigation 

1. Sample Identification 

2. Analytical Results 



.. """:..,•·.t 

• ~I • 

·.·. -,. ··, 

'i ~:~~~ 

.... 

Sample Identification 

.... ~ .. ~ ....... ,, .· 

·, 

·.,. 
"".'.-

. :.: .•. · 
. :~ . 
... -:··-

'. 
·~ ·,~ --~- ~ _:. 

•.. 

•r '-·· 

.. .. -
•. 

,_~-~- .:.:._ 
·"" . .......... 

J·., 

.:..· 
.... ·.- --<,. 

'• .... -

·. 
·~ 

:~;:~:.::·:: 

\7~}'.>: .. . . . ~ ·. . 
···<~:( .. :~.-

;·_,: .. ·- .. :.• ... 

--~ 
· .... 

' I ........ 

·-· 
. : •. ~ I • 

.'·~~:~~::. 

._; .·-

.... -· 

.. ·. 
·.:::.· 

. -~·-;:· . .... 

1 .. :..· ••. 

··-- .,.,. 
~ .. ,1"-o.··-

• . 
·.r ·,.. .• ·,;_· 

· .... · 

':_-: 

~ .. 

·.T" .... • 

-··· 

~ .. '. 

.,, .. -.-

·., 



Rocky Mountain Analytical Labor 

SAMPLE DESCRIPTION INFORMATION 

!or 

Spartan Technology 

RMA Sample No. Sample Description Sample Type Date Samoled Date Receiv1 

51324-01 8310,023.12 SoU 9/4/85 9/5/85 
4-5' A&: B 

51324-02 8310,023.12 Soil 9/4/85 9/5/85 
9-10' A &: B 

51324-03 6310,023.12 Soil 9/4/85 9/5/85 
14-15' A&: B 

51324-04 6310,023.12 Soil 9/4/85 9/5/85 . 
18-18.5' A &: B 

51324-05 6310,023.12 Soil 9/4/85 9/5/85 
24-25' A&: B 

51324-06 6310,023.12 Soil 9/4/85 9/5/85 
30.5-31.5' A&: B 

51324-07 6310,023.12 Soil 9/4/85 9/5/85 
35-36' A&: B 

51324-08 6310,023.12 Soil 9/5/85 . 9/6/85 
39-40' A&: B 

51324-09 8310,023.12 Soil 9/5/85 9/6/85 
44-45' A&: B 

51324-10 8310,023.12 Soil 9/5/85 9/6/85 
47.5-52' A&: 8 

51324-11 6310,023.12 Soil 9/5/85 9/6/85 
54.5-55.5' A &: B 

51324-12 6310,023.12 Soil 9/5/85 9/6/85 
58.5-59' A & 8 

51324-13 6310,023.12 Soil 9/5/85 9/6/85 
63-64' A & 8 • 

51324-14 6310,023.12 Soil 9/5/85 9/6/85 
37.3-52.3; 55.5-56.5' 

51324-15 6310,023.12 Soil 9/9/85 9/10/85 
5.0-5.5' A & 8 

51324-16 6310,023.12 Soil 9/9/85 9/10/85 
11-11.5' A & 8 

51324-17 6310,023.12 Soil 9/9/85 9/10/85 
13.5-14.5' A &: 8 

51324-18 6310,023.12 Soil 9/9/85 9/10/85 
18.5-19.5' A & 8 

51324-19 6310,023.12 Soil 9/9/85 9/10/85 
23-24' A & B 

51324-20 6310,023.12 Soil 9/9/85 9/10/85 
28-33' A & 8 

51324-21 6310,023.12 
33.5-34.5' A & B 

Soil 9/9/85 9/10/85 

51324-22 6310,023.12 Soil 9/9/85 9/10/85 
39-39.5' A & 8 



Rocky Mountain Analytical l.aborator 

SAMPLE DESCRIPTION INFORMATION 

!or 

Spartan Technology 

RMA Sample No. Sample Description Sample Type Date Sampled Date Received 

51324-23 6310,023.12 SoU 9/9/85 9/10/85 
44-45' A & B 

51324-24 6310,023.12 Soil 9/9/85 9/10/85 
49-50' A & B 

51324-25 6310,023.12 SoU 9/9/85 9/10/85 
53-54.5' A & B 

51324-26 6310,023.12 Soil 9/9/85 9/10/85 
58-59' A & B 

51324-27 6310,023.12 SoU 9/9/85 9/10/85 
65-66' A & B 

51324-28 6310,023.12 Soil 9/10/85 9/11/85 
4.5-5.5' A & B 

51324-29 6310,023.12 Soil 9/10/85 9/11/85 
10-11' A & B 

51324-30 8310,023.12 Soil 9/10/85 9/11/85 
13.5-14.5' A & B 

51324-31 8310,023.12 Soil 9/10/85 9/11/85 
18.3-19' A & B 

51324-32 8310,023.12 Soil 9/10/85 9/11/85 
30.5-31.5' A & B 

51324-33 6310,023.12 Soil 9/10/85 9/11/85 
35.5-36.5' A & B 

51324-34 8310,023.12 Soil 9/11/85 9/12/85 
38.3-39' A & B 

51324-35 8310,023.12 Soil 9/11/85 9/12/85 
44.5-45.5' A & B • 

51324-36 6310,023.12 Soil 9/11/85 9/12/85 
49-50' A & B 

51324-37 8310,023.12 Soil 9/11/85 9/12/85 
53.5-54.5' A & B 

51324-38 8310,023.12 Soil 9/11/85 9/12/85 
58.5-59.5' A & B 

51324-39 6310,023.12 Soil 9/11/85 9/12/85 
86.3-67' A & B 

51324-40 6310,023.12 Soil 9/12/85 9/13/85 
4.5-5.5' A & B 

51324-41 6310,023.12 Soil 9/12/85 9/13/85 
9-10' A & B 

51324-42 6310,023.12 Soil 9/12/85 9/13/85 
14-15' A & B 

51324-43 6310,023.12 Soil 9/12/85 9/13/85 
19.5-20.5' A & B 

51324-44 6310,023.12 
24.5-25.5' A & B 

Soil 9/12/85 3/13/85 



Rocky Mountain Analytical Labor. 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology 

RMA Sample No. Sample Description Sample Type Date Sampled Date Receiv1 

51324-67 6310,023.12 Soil 9/17/85 9/18/85 
44-44.5' A & B 

51324-68 6310,023.12 Soil 9/17/85 9/18/85 
49-50' A & 8 

51324-69 6310,023.12 Soil 9/17/85 9/18/85 
59-59.5' A & 8 

51324-70 6310,023.12 Soil 9/18/85 9/19/85 
4.5-5.5' A & 8 

51324-11 6310,023.12 Soil 9/18/85 9/19/85 
10.5-11' A & B 

51324-72 6310,023.12 Soil 9/18/85 9/19/85 
15-16' A & B 

51324-73 6310,023.12 Soil 9/18/85 9/19/85 
18.2-18.8' A & B 

51324-74 6310,023.12 Soil 9/18/85 9/19/85 
25-26' A & B 

51324-75 6310,023.12 Soil 9/18/85 9/19/85 
30-31' A & 8 

51324-76 6310,023.12 Soil 9/18/85 9/19/85 
35.5-36.5' A & 8 

51324-77 6310,023.12 Soil 9/19/85 9/20/85 
39-40' A & 8 

51324-78 6310,023.12 Soil 9/19/85 9/20/85 
43-44' A & 8 

51324-79 6310,023.12 Soil 9/19/85 9/20/85 
49.5-50.5' A & B • 

51324-80 6310,023.12 Soil 9/19/85 9/20/85 
57-57.5' A & 8 

51324-81 6310,023.12 Soil 9/19/85 9/20/85 
5a.s-s9.5' A & 8 

51324-82 8310,023.12 Soil 9/20/85 9/21/85 
5-6' A & B 

51324-83 6310,023.12 Soil 9/20/85 9/21/85 
9-10' A & 8 

51324-84 8310,023.12 Soil 9/20/85 9/21/85 
14.5-15.5' A & B 

51324-85 6310,023.12 Soil 9/20/85 9/21/85 
20.5-21.5' A & B 

51324-86 6310,023.12 Soil 9/21/85 9/23/85 
24.5-25.5' A & 8 

51324-87 6310,023.12 Soil 9/21/85 9/23/85 
30-31' A & 8 

51324-88 6310,023.12 Soil 9/21185 9/23/85 
35-36' A & 8 



. , 
Rocky Mountain Analytical l..lbor: 

SAMPLE DESCRIPTION INFORMATION 

!or 

Spartan Technology 

RMA Samcle No. Sample Description Sample Type Date Samcled Date ReceivE 

51324-89 8310,023.12 Soil 9/21/85 9/23/85 
40.5-U.S' A & B 

51324-90 8310,023.12 Soil 9/21/85 9/23/85 
44-44.5' A & B 

51324-91 8310,023.12 Soil 9/21/85 9/23/85 
48.3-49.3' A & B 

51324-92 6310,023.12 Soil 9/21/85 9/23/85 
53.5-55' A & B 

51324-93 6310,023.12 Soil 9/21/85 9/23/85 
58-59.2' A & B 

51324-94 6310,023.12 Soil 9/23/85 9/24/85 
4.5-5.5' A & B 

51324-95 6310,023.12 Soil 9/23/85 9/24/85 
10-11' A & B 

51324-96 6310,023.12 Soil ~/23/85 9/24/85 
15-15.5' A & B 

51324-97 6310,023.12 Soil 9/23/85 9/24/85 
20.5-21' A & B 

51324-98 6310,023.12 Soil 9/23/85 9/24/85 
25.5-26' A & B 

51324-99 6310,023.12 Soil 9/23/85 9/24/85 
30.5-31.5' A & B 

51324-100 6310,023.12 Soil 9/23/85 9/24/85 
35-36' A & B 

51324-101 8310,023.12 Soil 9/23/85 9/24/85 
39.5-40.5' A & B • 

51324-102 6310,023.12 Soil 9/23/85 9/24/85 
43.1-44.2' A & B 

51324-103 6310,023.12 Soil 9/23/85 9/24/85 
54.2-54.7' A & B 

51324-104 6310,023.12 Soil 9/23/85 9/24/85 
58.2-59.4' A & B 

51324-105* 6310,023.12 
4-5' A & B 

Soil 9/24/85 9/25/85 

51324-106 6310,023.12 
9-10' A & B 

Soil 9/24/85 9/25/85 

51324-107 6310,023.12 
13.5-14' A & 8 

Soil 9/24/85 9/25/85 

51324-108 6310,023.12 Soil 9/24/85 9/25/85 
20-21' A & 8 

51324-109 6310,023.12 
25.5-26' A & 8 

Soil 9/24/85 9/25/85 

51324-110 6310,023.12 Soil 9/24/85 9/25/85 
29-30' A & 8 



Rocky Mountain Analytical Labor; 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology 

RMA Sample No. Sample Description Sample Type Date Sampled Date ReceivE 

51324-111 8310,023.12 SoU 9/24/85 9/25/85 
35-38' A & B 

51324-112 6310,023.12 SoU 9/24/85 9/25/85 
40-41' A & s· 

51324-113 6310,023.12 Soil 9/24/85 9/25/85 
44-45' A & B 

51324-114 6310,023.12 Soil 9/25/85 9/26/85 
48.5-49' A de B 

51324-115 6310,023.12 Soil 9/25/85 9/26/85 
53-53.5' A & B 

51324-116 6310,023.12 Soil 9/26/85 9/27/85 
5.5-6.5' A de s 

51324-117 8310,023.12 Soil 9/26/85 9/27/85 
10.5-11.5' A de B 

51324-118 8310,023.12 Soil 9/26/85 9/27/85 
15.5-18.5' A de B 

51324-119 6310,023.12 Soil 9/26/85 9/27/85 
20.5-21' A de B 

51324-120 6310,023.12 Soil 9/28/85 9/27/85 
27-27 .5' A de B 

51324-121 6310,023.12 Soil 9/26/85 9/27/85 
---- 29.5-30.5' A & B 

51324-122 6310,023.12 Soil 9/26/85 9/27/85 
36.5-37 .5' A de B 

51324-123 6310,023.12 Soil 9/26/85 9/27/85 
41.5-42.5' A de B • 

51324-124 6310,023.12 Soil 9/26/85 9/27/85 
49-49. 7' A de B 

51324-125 6310,023.12 Soil 9/26/85 9/27/85 
58.3-5 9' A de B 

51324-126 6310,023.12 Soil 9/26/85 9/27/85 
59.3-60.3' A de B 

51324-127 6310,023.12 Soil 9/26/85 9/27/85 
28-28', 29-30.5', 34-37.5' A & B 

--January 29, 1986 
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Rocky Mountain Analytical Laborat' 

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 001 

Bore 
Depth (ft.) 

4.0-5.0 
9.0-10.0 
14.0-15.0 
18.0-18.5 
24.0-25.0 
30.5-31.5 
35.0-36.0 
39.0-40.0 
44.0-45.0 
47.5-52.0 
52.5-53.0 
54.5-56.5 
58.0-59.0 
83.0-64.0 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

NR = Not Received. 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NR 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS - BORE 001 

Concentration (mg'/kg=} 

Bore 
Depth (ft.) Cadmium Chromium Lead Nickel 

4.0-5.0 ND 1.8 4.0 2.1 
9.0-10.0 ND 1.9 3.0 2.2 
14.0-15.0 ND 1.8 3.0 1.6 
18.0-18.5 ND 2.5 3.0 2.2 • 24.0-25.0 ND 1.6 4.0 2.0 
30.5-31.5 ND 1.7 3.0 2.0 
35.0-36.0 ND 2.2 4.0 2.3 
39.0-40.0 ND 2.2 3.0 2.3 
44.0-45.0 ND 1.6 3.0 2.7 
47.5-52.0 ND 2.4 4.0 2.6 
52.5-53.0 ND NR NR NR 
54.5-56.5 ND 2.4 4.0 2.8 
58.0-59.0 ND 1.6 3.0 2.0 
83.0-64.0 ND 1.3 3.0 2.0 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NR = Not Received. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

1 



Rocky Mountain Analytical Labor 

TABLE 3. EP TOXICITY RCRA METALS- BORE 001 

Concentration (mg/L) 

Bore Hexavalent Trivalen1 
Depth (!t) Cadmium Chromium ~ Nickel Chromium Chromiur. 

4.0-5.0 ND ND ND ND ND ND 
18.0-18.5 0.005 ND ND ND ND ND 
47.5-52.0 o.oos 0.009 ND 0.063 ND ND 
54.5-56.5 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA =Not Applicable. 
MCL = Maximum Contaminant Level. 

• 

2 



Rocky Mountain Analytical l.abor 

TABLE 4. VOLATILE ORGAN1C5- BORE 001 

~ 

' 

Concentration (uglkg) 

Detection Bore Depth 
Parameter ~ 58.9-59.0' 

Acetone 10 BDL 
Benzene 5 BDL 
Bromot'of'm 5 BDL 
Methyl bromide 10 BDL 
2-Butanone 10 BDL 
Carbon disulfide 5 BDL 
Carbon tetrachloride 5 BDL 
Chlorobenzene 5 BDL 
Chlorodibromomethane 5 BDL 
Chloroethane 10 BDL 
2-chloroethylvinyl ether 10 BDL 
Chloroform 5 BDL 
Methyl chloride 10 BDL 
Dlc'llorobr"omomethane 5 BDL 
1,1-Dfchlof'Oe thane 5 BDL 
1,2-Dfchloroethane 5 BDL 
1,1-Dichloroethylene 5 BDL 
1,2-Dfchlol'Opl'Opane 5 BDL 
cis·l,3· Dfchlol'Opropylene 5 BDL 
trans-1,3·Dichloropropylene 5 BDL 
Ethylbenzene 5 BDL 
2-Hexanone 10 BDL 
Methylene chloride 10 BDL 
4-Methyl-2-pentanone 10 BDL 
Styrene 5 BDL 
1,1,2,2-Tetrachlof'Oethane 5 BDL 
Tetrachlof'Oethylene 5 BDL 
Toluene • 5 BDL 
1,2-trans-Dichloroethylene 5 BDL 
1,1,1-Trichloroethane 5 BDL 
1,1,2-Trichloroethane 5 BDL 
Trichlof'Oethylene 5 BDL 
Vinyl acetate 10 BDL 
vtnyl chloride 10 BDL 
Total xylenes 5 BDL 

Percent Moisture 0.1 6.2 

BDL = Below Detection Limit 

J 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 002 

Bore 
Depth (ft.) 

4.5-5.5 
10.5-11.5 
14.5-15.5 
19.5-20.5 
30.0-31.0 
35.0-35.5 
40.0-41.0 
44.0-44.5 
49.0-50.0 
59.0-59.5 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. ( m g/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3 

TABLE 2. PURGEABLE ORGANICS RESULTJ ·BORE 002 

Parameter 

1,1-Dichloroethylene 
1,2-trans-Dichloroethylene 
1,1,1-Trichloroethane 
Trichloroethylene 

ND =Not Detected. 

Concentration (ug/kg} 

Detection 
~ 

0.5 
0.5 
0.5 
0.5 

1 

• 

TOX 
59.0-59.5' 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical Laborat' 

TABLE 3. TOTAL METALS RESULTS- BORE 002 

Concentration (mg/kg) 

Bol"e 
Depth (!t) Cadmium Chromium ~ Nickel 

4.5-5.5 ND 2.8 3.0 2.0 
10.0-11.5 ND 3.0 5.5 2.6 
14.5-15.5 ND 2.9 4.0 2.0 
19.5-20.5 ND 2.4 4.0 2.0 
30.0-31.0 ND 2.6 ND 2.3 
35.0-35.5 ND 6.6 5.7 5.3 
40.0-41.0 ND 7.1 7.2 8.2 
44.0-44.5 ND 2.2 ND 2.0 
49.0-50.0 ND 4.9 4.0 5.3 
59.0-59.5 ND 3.1 3.0 3.3 

Detection Limits 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NR = Not Received. NA =Not Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXICITY RCRA METALS- BORE 002 

Concentration (mg/L) 

Bore • Hexavalent Trivalent 
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

10.5-11.5 ND 0.026 ND ND ND 0.026 
35.0-35.5 ND 0.088 ND ND 0.02 0.068 
40.0-41.0 ND 0.011 ND 0.028 ND 0.01 
49.0-50.0 ND 0.012 ND 0.029 ND o.o 1 
59.0-59.5 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

2 



Rocky Mountain Analytical Laboratc 

TABLE 5. VOLATILE ORGANICs- BORE 002 

Concentration (ug:fkg~ 

Detection Bore Depth Bore Depth Bore Depth 
Parameter limit 35.0-35.5' 40.0-41.0' 44.0-44.5' -
Acetone 10 BDL BDL BDL 
Benzene 5 BDL BDL BDL 
Bromoform 5 BDL BDL BDL 
Methyl bromide 10 BDL BOL BDL 
2-Butanone 10 BDL BOL BOL 
Carbon disulfide 5 BOL BDL BDL 
Carbon tetrachloride 5 BOL SOL BDL 
Chlorobenzene 5 BDL BDL BDL 
Chlorodibromomethane 5 .BDL BDL BDL 
Chloroethane 10 BOL BDL BDL 
2-chloroethylvinyl ether 10 BOL BOL BDL 
Chloroform 5 BOL BDL BDL 
Methyl chloride 10 BOL SOL BDL 
Dichlorobromomethane 5 BOL BDL BDL 
1,1-Dichloroethane 5 BDL BOL BDL 
1,2-Dichloroethane 5 BDL BDL BDL 
1,1-Dichloroetllylene 5 BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL 
cis-1,3-Dichloropropylene 5 SOL SDL BDL 
trans-1,3-Dichloropropylene 5 SDL SOL BDL 
El:hylbenzene 5 SOL SOL BDL 
2-Hexanone 10 BDL SOL BDL 
Methylene chloride 10 SOL SOL BDL 
4-Methyl-2-pentanone 10 BDL SOL BDL 
Styrene 5 BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL 
Tetrachloroethylene 5 • BDL BDL BDL 
Toluene 5 BDL BDL BDL 
1,2-tra.n.s-Dichloroethylene 5 BDL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL 
VInyl acetate 10 BDL SDL BDL 
VInyl chloride 10 BDL BDL BDL 
Total xylenes 5 SDL BDL BDL 

Percent Moisture 0.1 12.0 15.5 2.7 

BDL = Below Detection Limit 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 003 

Bore 
Depth (i't.) 

4.5-5.5 
20.5-21.5 
25.0-25.5 
30.0-31.0 
35.5-36.0 
39.4-40.5 
44.0-45.0 
48.5-49.5 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

2 
ND 
ND 
3 
3 
3 
4 

ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 003 

Concentration (uglkg) 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 

Detection 4.5- 30.0- 35~5- 39.0- 44.0-
Parameter Limit 5.5' 31.0' 36.0' 39.4' 45.0' 

1,1-Dichloroethylene 1.0 ND ND ND ND ND 
1,2-trans-Dichloroethylene 0.5 ND ND ND ND ND 
1,1, !-Trichloroethane 2.0 ND ND ND ND ND 
Trichloroethylene 1.0 ND ND ND ND ND 

ND = Not Detected. • 

Bore 
Depth 
48.5-
49.5' 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical ~abcr 

TABLE 3. TOTAL METALS RESULTS- BORE 003 

Concentration (mg/kg) 

Bore 
Depth (!t) Cadmium Chromium Lead Nickel 

4.5-5.5 ND . 4.3 4.0 4.0 
20.5-21.5 ND 2.6 3.0 2.8 
25.0-25.5 ND 2.3 3.0 2.5 
30.0-31.0 ND 2.6 ND 3.2 
35.5-36.0 ND 2.8 3.0 2.1 
39.4-40.5 ND 4.3 4.0 4.7 
44.0-45.0 ND 4.2 4.0 4.7 
48.5-49.5 ND 2.6 ND 2.3 

Detection Limits 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Net Detected. NA =Net Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXlCI'l'Y RCRA METALS- BORE 003 

Concentration (mg/L) 

Bore Hexavalent Trivalent 
Deeth (!t) Cadmium Chromium Lead Nickel Chromium Chromium 

• 
4.5-5.5 ND 0.005 ND ND ND ND 
35.5-36.0 ND 0.007 ND ND ND NO 
39.4-40.5 ND ND ND ND ND ND 
44.0-45.0 ND ND ND 0.02 ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Net Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

2 



Rocky Mountain ~nalytlcal Labc 

TABLE 5. VOLATILE ORGANlCs- BORE 003 

Concentration (ug/kg:~ 

Detection Bore Depth Bore Depth Bore De~ 
Parameter Limit 39.5-40.5' 44.0-45.0' 48.5-49. 

Acetone 10 BDL BDL BDL 
Benzene 5 BDL BDL BDL 
Bromoform 5 BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL 
2-Butanone 10 BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL 
Chloroethane 10 BDL BDL BDL 
2-chloroethylvinyl ether 10 BDL BDL BDL 
Chloroform 5 BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL 
1,1-Ofchloroethane 5 BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL 
Styrene 5 BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL 
Tetrachloroethylene 5 • BDL BDL BDL 
Toluene 5 BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BOL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL 
Total xylenes 5 BDL BDL BDL 

Percent Moisture 0.1 2.8 8.8 1.8 

BDL = Below Detection Limit 

3 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 004 

Bore 
Depth (!t.) 

5.0-6.0 
9.0-10.0 
13.5-14.0 
20.0-21.0 
25.5-26.0 
29.0-30.0 
35.0-36.0 
40.0-41.0 
44.0-45.0 
48.5-49.0 
53.0-53.5 

ND = Not Detected. 

Detection 
Limit (mg/lgt) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 004 

Concentration (mglkg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel -
5.0-6.0 ND 4.5 5.0 3.6 
9.0-10.0 ND 2.6 5.1 2.5 
13.5-14.0 ND 4.0 4.0 3.9 
20.0-21.0 ND • 3.1 4.0 2.9 
25.5-26.0 ND 7.8 7.3 6.0 
29.0-30.0 ND 2.8 4.0 2.5 
35.0-36.0 ND 3000 s.o 25 
40.0-41.0 ND 58 10 9.4 
44.0-45.0 ND 12 3.0 2.5 
48.5-49.0 ND 40 14 14 
53.0-53.5 ND 9.7 5.4 3.2 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NR = Not Received. NA =Not Applicable. 
MCL = Maximum Contaminant Level. 

l 



Rocky Mountain Analytical Labor 

TABLE 3. EP TOXICITY RCRA METALS- BORE 004 

Concentration (mg/L) 

Bore Hexavalent Trivalent 
Deeth (ft) Cadmium Chromium ~ Nickel Chromium Chromiun 

5.0-6.0 0.010 0.010 ND ND ND 0.01 
9.0-10.0 0.004 ND ND ND ND ND 
13.5-14.0 ND ND ND ND ND ND 
20.0-21.0 ND ND ND ND ND ND 
25.5-26.0 ND ND ND ND ND ND 
29.0-30.0 ND ND ND ND ND ND 
35.0-36.0 ND 8~4 -ND -0.12 8.0 0.35 ' 

40.0-41.0 0.007 0.25 ND 0.025 ND· 0.25 
44.0-45.0 ND 0.008 ND ND ND ND 
48.5-49.0 0.005 0.059 ND 0.046 0.02 0.039 
53.0-53.5 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA =Not Applicable. 
MCL =Maximum Contaminant Level. 

• 

., 



Rocky Mountain Analytical Labo 

TABLE 4. VOLATILE ORGANICs- BORE 004 

Concentration ~ug/kg~ 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 

Detection 20.0- 35.0- 40.0- 44.0- 53.0-
Parameter Limit ~ 36.0' 41.0' !§.£ 53.5' -
Acetone 10 BDL BDL BDL BDL BDL 
Benzene 5 BDL BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL 'BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL BDL 
2-chloroethylvinyl ether 10 BDL DDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL 
tran3-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL BDL 
Styrene 5 • BDL BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL DOL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL BDL 

Percent Moisture 0.1 6.4 8.5 15.7 2.9 3.7 

BDL = Below Detection Limit 

3 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 005 

Bore 
Deeth (ft.) 

4.5-5.5 
10.0-11.0 
15.0-15.5 
20.5-21.0 
25.5-26.0 
30.5-31.5 
35.0-36.0 
39.5-40.0 
43.1-44.2 
54.2-54.7 
58.2-59.4 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
8 

ND 
ND 
ND 
ND 

TABLE 2. PURGEABL.E ORGANICS RESULTS - BOR.E 005 

Parameter 

1,1-Dichloroe thylene 
1,2-trans-Dichloroethylene 
1,1,1-Trichloroethane 
Trichloroethylene 

ND = Not Detected. 

Concentration (ug/kg} 

Detection 
Limit 

0.5 
0.5 
0.5 
0.5 

1 

• 

Bore Depth 
35.0-36.0' 

ND 
ND 
0.8 
1.5 



Rocky Mountain Analytical Labor 

TABLE 3. TOTAL METALS RESULTS- BORE 005 

Concentration (mg/kg) 

Bore 
Depth (!t) Cadmium Chromium ~ Nickel 

4.5-5.5 ND . 2.8 5.1 2.8 
10.0-11.0 ND 2.8 4.0 2.8 
15.0-15.5 ND 2.4 4.0 2.4 
20.5-21.0 ND 2.8 4.0 2.7 
25.5-26.0 ND 3.1 4.0 3.1 
30.5-31.5 ND 2.8 4.0 3.2 
35.0-36.0 ND 3.0 8.9 3.3 
39.5-40.0 ND 9.2 11 11 
43.1-44.2 ND 15· 4.0 4.9 
54.2-54.7 ND 2.7 4.0 2.9 
58.2-59.4 ND 1.1 3.0 3.0 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXlCITY RCRA METALS- BORE 005 

Concentration (mK/L) 
• 

Bore Hexavalent Trivalent 
Deeth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

4.5-5.5 ND ND ND ND ND ND 
25.5-26.0 ND ND ND ND N.D ND 
35.0-36.0 ND ND ND ND ND ND 
39.5-40.0 NO ND ND 0.022 ND ND 
43.1-44.2 ND ND ND ND ND ND 
58.2-59.4 NO ND ND ND ND NO 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

2 



Rocky Mountain Analytical Labor 

TABLE 5. VOLATILE ORGANICs- BORE 005 

---.., 

Concentration (ug/kg) 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 35.0- 39.5- 43.1- 54.2 
Parameter Limit M£ 40.0' 44.2' 54. 7' -
Acetone 10 BDL 22 BDL SOL 
Benzene 5 BDL BDL BDL BDL 
Bromoform 5 BDL BDL SOL BDL 
Methyl bromide 10 SOL BDL BDL BDL 
2-Butanone 10 BDL BDL SOL SOL 
Carbon disulfide 5 BDL BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL SOL BDL 
Chlorobenzene 5 SOL BOL BDL BOL 
Chlorodibromo methane 5 BDL SOL SOL BDL 
Chloroethane 10 SOL SOL SOL SOL 
2-Chloroethylvinyl ether 10 SOL BDL BDL BOL 
Chloroform 5 SOL BOL SOL BDL 
Methyl chloride 10 BOL BOL SOL SOL 
Dichlorobromomethane 5 BOL BOL BOL BDL 
1,1-Dichloroethane 5 SOL SOL BOL BDL 
1,2-Dfchloroethane 5 SOL BDL BOL BDL 
1,1-Oichloroethylene 5 SOL 9 SOL BDL 
1,2-0ichloropropane 5 BDL BOL SOL BDL 
cis-1,3-Dichloropropylene 5 SOL BDL BDL BDL 
trans-1,3-0ichloropropylene 5 SOL SOL BDL BDL 
Ethylbenzene 5 BDL BDL BOL BDL 
2-Hexanone 10 BDL BDL BOL BDL 
Methylene chloride 10 BOL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BOL BDL BDL 
Styrene 5 • BOL BDL SOL BDL 
1, 1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL 
Tetrachloroethylene 5 BOL BDL SOL BDL 
Toluene 5 BOL BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL 50 BDL BDL 
Trichloroethylene 5 BDL 80 BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL 

Percent Moisture 0.1 7.8 21.5 4.2 4.1 

BDL = Below Detection Limit 

3 
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Rocky Mountain Analytical Labor 

TABLE 1. TOTAL ORGANIC HALOGEN (TOXJ RESULTS- BORE 006 

Bore 
Deeth (!t.) 

5.0-6.0 
9.0-10.0 
14.5-15.5 
20.5-21.5 
24.5-25.5 
30.0-31.0 
35.0-38.0 
40.5-41.5 
44.0-44.5 
48.3-49.3 
53.5-55.0 
58.0-59.2 

ND = Not Detected. 

Detection 
Limit (mp;/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mp;/kp;) 

!ID 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 006 

Concentration (mg/k!r) 

Bore 
Deeth (ft) Cadmium Chromium Lead Nickel 

5.0-6.0 ND 4.8 5.0 3.1 
9.0-10.0 ND 2.5 4.0 2.6 
14.5-15.5 ND 1.9 4.0 2.2 
20.5-21.5 ND • 4.2 5.4 4.5 
24.5-25.5 ND 5.1 7.3 5.4 
30.0-31.0 ND 2.8 5.0 3.4 
35.0-36.0 ND 2.7 5.0 2.1 
40.5-41.5 ND 8.5 9.7 9.3 
44.0-44.5 ND 2.4 4.0 2.1 
48.3-49.3 ND 2.1 4.0 2.4 
53.5-55.0 ND 3.4 4.0 3.0 
58.0-59.2 ND 5.9 4.0 2.9 

Detection Limit 1.0 o.s 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NA = Not Applicable. 
:\1CL = Maximum Contaminant Level. 



Rocky Mountain Analytical Labore 

TABLE 3. EP TOXICITY RCRA METALS- BORE 006 

Concentration (mg/L} 

Bore Hexavalent Trivalent 
Depth (ft) Cadmium Chromium ~ Nickel Chromium Chromium 

5.0-6.0 ND 0.011 ND ND ND 0.01 
20.5-21.5 ND ND ND ND ND ND 
24.5-25.5 ND ND ND ND ND ND 
40.5-41.5 0.007 ND ND 0.028 ND ND 
53.5-55.0 0.004 ND ND ND ND ND 
58.0-59.2 0.004 ND ND 0.042 ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Ma.·dmum Contaminant Level. 

• 

2 



Rocky Mountain Analytical L.abor 

TABLE 4. VOLATILE ORGANICs- BORE 006 

-
Concentration (ug/kg) 

Detection Bore Depth Bore Depth Bore Depth Bore Dept 
Parameter ~ 30.0-31.0' 35.0-38.01 40.5-41.5' 44.0-44.5 

Acetone 10 BDL BDL BDL BDL 
Benzene 5 BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL 
Metllyl bromide 10 BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL 
Carbon disul!lde 5 BDL BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL. BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL 
2-chloroethylvinyl ether 10 BDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL 
Methyl chloride 10 BDL BTJL BDL BDL 
Dlchlorobromomethane 5 BDL BDL BDL BDL 
1,1-Dfchloroethane 5 BDL BDL BDL BDL 
1,2-Dfchloroethane 5 BDL BDL BDL BDL 
1,1-Dlchloroetllylene 5 BDL BDL BDL BDL 
1,2-Dfchloropropane 5 BDL BDL BDL BDL 
cis-1,3-Dfchloropropylene 5 BDL BDL BDL BDL 
t:rans-1,3-Dlchloropropylene 5 BDL BDL BDL. BDL 
Ethylbenzene 5 BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL 
4-MetilYl-2-pentanone 10 BD" BDL BDL BDL 
Styrene 5 BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL 

Percent Moisture 0.1 4.1 3.2 14.6 2.5 

BDL = Below Detection Limit 

3 
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Rocky Mountain Analytical Labo 

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 007 

Bore 
Depth (ft.} 

4.5-5.5 
10.5-11.0 
15.0-16.0 
18.2-18.8 
25.0-26.0 
30.0-31.0 
35.5-36.5 
39.0-40.0 
43.0-44.0 
49.5-50.5 
57.0-57.5 
58.5-59.5 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3 
2 

ND 
ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 007 

Parameter 

1,1-Dichloroe thylene 
1 ,2-trans-D ichloroe thylene 
1,1,1-Trichloroethane 
Trichloroethylene 

ND = Not Detected. 

Detection 
fd!!ill 

6 
6 
6 
6 

1 

Concentration (uglkg) 

• 

Bore Depth 
43.0-44.0' 

ND 
ND 
140 
380 

Bore Depth 
49.5-50.5' 

ND 
ND 
530 
990 



Rocky Mountain Analytical Labor 

TABLE 3. TOTAL METALS RESULTS- BORE 007 

Concentration (mg/kg) 

Bore 
Depth (!t) Cadmium Chromium ~ Nickel 

4.5-5.5 ND . 3.1 3.0 2.2 
10.5-11.0 ND 2.2 ND 2.0 
15.0-16.0 ND 2.7 ND 2.0 
18.2-18.8 ND 1.8 ND 2.0 
25.0-26.0 ND 3.2 5.0 3.7 
30.0-31.0 ND 2.5 5.0 3.3 
35.5-36.5 ND 3.6 5.0 4.6 
39.0-40.0 ND 4.7 5.6 4~9 
43.0-44.0 ND 21· 12 13 
49.5-50.5 ND 19 12 14 
57.0-57.5 ND 4.2 4.0 3.5 
58.5-59.5 ND 4.7 4.0 2.7 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXICITY RCRA METALS- BORE 007 

Concentration (mg/L) 

Bore • 
Hexavalent Trivalent 

Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

4.5-5.5 ND ND ND ND ND ND 
35.5-36.5 ND ND ND ND ND ND 
39.0-40.0 ND ND ND 0.012 ND ND 
43.0-44.0 ND ND ND 0.060 ND ND 
49.5-50.5 ND 0.062 ND 0.063 0.03 0.032 
57.0-57.5 ND 0.011 ND ND ND 0.01 
58.5-59.5 ND 0.013 NO ND ND 0.01 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 o.o 1 
RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. N A = Not Applicable. 
:'r!CL = Maximum Contaminant Level. 

2 



Rocky Mountain Analytical Labo 

TABLE 5. VOLATILE ORGANICs- BORE 007 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth Bore Depth Bore Depth Bore 
Parameter ~ 25.0-26.0' 35.5-38.5' 39.0-40.0' 43.0-44.0' 49.5 

Acetone 10 22 BDL 14 17 B 
Benzene 5 BDL BDL BDL BDL B 
Bromoform 5 BDL BDL BDL BDL B 
Methyl bromide 10 BDL BDL BDL BDL B 
2-Butanone 10 BDL BDL BDL BDL B 
Carbon disulfide 5 BDL BDL BDL BDL B 
Carbon tetrachloride 5 BDL BDL BDL BDL a: 
Chlorobenzene 5 BDL BDL BDL BDL a: 
Chlorodibromomethane 5 BDL BDL BDL BDL aJ 
Chloroethane 10 BDL BDL BDL BDL 81 
2-Chloroetilylvinyl ether 10 BDL BDL aDL aDL al 
Chloroform 5 BDL BDL BDL aDL BI 
Methyl chlorir!e 10 BDL BDL BDL BDL BI 
Dichlorobromomethane 5 BDL BDL BDL BDL EI 
1,1-Dichloroethane 5 BDL BDL BDL BDL EI 
1,2-Dfchloroethane 5 BDL BDL BDL BDL EI 
1,.1-Dfchloroethylene 5 BDL BDL BDL BDL ar 
1,2-Dichloropropane 5 BDL BDL BDL BDL BI 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL ar 
tran:s-1 ,3-Dichloropropylene 5 BDL BDL BDL BDL ar 
Ethylbenzene 5 BDL BDL BDL BDL ar 
2-Hexanone 10 BDL BDL BDL BDL ar 
Methylene chloride 10 BDL BDL BDL aDL ar 
4-Methyl-2-pentanone 10 BDL BDL BDL aoL ar 
Styrene 5 BDL BDL aDL BDL ar 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL 9 2 
Tetrachloroethylene 5 BDL. BDL BDL BDL ar 
Toluene 5 BDL BDL BDL aDL c:: ... 
1,2-trans-Dichloroethylene 5 BDL BDL BDL aDL ar 
1,1,1-Trichloroethane 5 BDL BDL BDL BDL ar 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL ar 
Trichloroethylene 5 BDL BDL BDL BDL ar 
Vinyl acetate 10 BDL BDL BDL BDL ar 
Vinyl chloride 10 BDL BDL BDL BDL ar: 
Total xylenes 5 BDL BDL BDL BDL ar: 

Percent Moisture 0.1 5.4 3.3 4.4 6.6 21. 

BDL = Below Detection Limit 
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Rocky Mountain Analytical Labc 

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 008 

Bore 
Depth (ft.) 

5.5-6.5 
10.5-11.5 
15.5-16.5 
20.5-21.0 
27.0-27.5 
29.5-30.3 
36.5-37.5 
41.5-42.5 
49.0-49.7 
58.3-59.0 
59.3-60.3 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
3 
3 
2 
2 

ND 
ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 008 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth Bore Depth 
Parameter Limit 29.5-30.3' 36.5-37.5' 41.5-42.5 

1,1-Dichloroethylene 0.5 ND ND ND(2.5) 
1,2-trans-Dichloroethylene 0.5 ND ND ND(2.5) 
1, 1, 1-Trichloroethane 0.5 ND 1.1 22(2.5) 
~chloroethylene 0.5 ND 0.7 140(2.5) 

ND = Not Detected. • 
Values in parentheses represent adjusted detection limits. 

Bore Dept 
49.0-49.7 

ND(2.0) 
ND(2.0) 
ND(10) 
21(2.0) 



Rocky Mountain Analytical Labora 

TABLE 3. TOTAL METALS RESULTS- BORE 008 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel -
5.5-6.5 ND 3.1 4.0 2.1 
10.5-11.5 ND 1.3 4.0 2.4 
15.5-16.5 ND 15 5.7 5.0 
20.5-21.5 ND 41 5.0 14 
27.0-27.5 ND 44 6.6 6.4 
29.5-30.3 ND 850 9.5 45 
36.5-37.5 ND 3300 ND 9.6 
41.5-42.5 4.Q 100 12 62" 
49.0-49.7 ND 51 11 23 
58.3-59.0 ND 29 4.0 5.0 
59.3-60.3 ND 15 5.0 4.1 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NA = Not Applicable. MCL = Maximum Contaminant Level • 

• 



Rocky Mountain Analytical Labora 

TABLE 4. EP TOXICITY RCRA METALS- BORE 008 

Concentration ( mg/L) 

Bore Hexavalent Trivalent 
Depth (!t) Cadmium Chromium Lead Nickel Chromium Chromium 

5.5-6.5 ND 0.008 ND ND ND ND 
10.5-11.5 ND 0.007 ND ND ND ND 
15.5-16.5 ND 0.055 ND 0.027 ND 0.055 
20.5-21.0 0.006 0.32 ND 0.095 ND 0.32 
27.0-27.5 ND 0.18 ND 0.069 0.02 0.16 
29.5-30.3 0.018 8.1 ND 0.33 7.1 1.0 
36.5-37.5 ND 4.2 ND 0.12 3.1 1.1 
41.5-42.5 0.094 0.093 ND 0.33 0.06 0.033 
49.0-49.7 ND 0.087 ND 0.17 ND 0.087 
58.3-59.0 ND 0.018 ND 0.086 0.02 ND 
59.·3-60.3 ND 0.054 ND 0.025 0.03 0.024 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

NO= Not Detected. NA =Not Applicable. MCL = Maximum Contaminant Level • 

• 



Rocky Mountain Analytical L3borc 

TABLE 5. VOLATILE ORGANICs- BORE 008 

Parameter 

Acetone 
Benzene 
Bromoform 
Methyl bromide 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-chloroethyivinyl ether 
Chloroform 
Methyl chloride 
Dichlorobromomethane 
1,1-Oichloroethane 
1,2-Dichloroethane 
1,1-Oichloroe thylene 
1,2-Dichloropropane 
cis-1,3-0ichloropropylene 
trans-1,3-Oichloropropyiene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyi-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-trarus-Dichloroethylene 
1,1, l-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethylene 
Vinyl acetate 
Vinyl chloride 
Total xy!enes 

Percent Moisture 

BDL = Below Detection Limit 

Detection 
!d!!ill 

10 
5 
5 

10 
10 
5 
5 
5 
5 

10 
10 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
10 
5 
5 
5 

.5 
5 
5 
5 
5 

10 
10 
5 

0.1 

Concentration (ug/kg) 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 
27.0- 36.5- 41.5- 49.0- 59.3-
TI:! 37.5' 42.5' 49.7' 60.3' --

'· 
BDL· . 44 1200 25 _. BDL 
BDL'--aD.L._BDL. --BDL···· BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL. BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL SOL BDL BDL BDL-
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL SOL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 

·BDL BDL BDL BDL BDL 
BDL BDL BDL 7 BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 
BDL BDL BDL BDL BDL 

7.1 9.5 15.4 22.2 3.0 
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Rocky Mountain Analytical Labc 

TABLE 1. TOTAL ORGANIC HALOGEN (!OX) RESULTS- BORE 009 

Bore 
Depth (ft.) 

5.0-5.5 
11.0-11.5 
13.5-14.5 
18.5-19.5 
23.0-24.0 
28.0-33.0 
33.5-34.5 
39.0-39.5 
44.0-45.0 
49.0-50.0 
53.0-54.5 
58.0-59.0 
85.0-66.0 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 009 

Concentration (mg/kg) 

Bore 
Depth (!t) Cadmium Chromium ~ Nickel 

5.0-5.5 ND 4.1 5.6 4.9 
11.0-11.5 ND 2.9 4.0 3.9 
13.5-14.5 NO • 1.9 4.0 2.6 
18.5-19.5 ND 1.8 4.0 2.6 
23.0-24.0 ND 2.6 5.0 3.3 
28.0-33.0 ND 1.7 4.0 2.2 
33.5-34.5 ND 1.6 3.0 2.1 
39.0-39.5 NO 1.3 3.0 2.3 
44.0-45.0 NO 6.0 1.4 7.0 
49.0-50.0 ND 2.1 3.0 2.1 
53.0-54.5 ND 1.8 4.0 2.0 
58.0-59.0 ND 2.6 ND 2.6 
65.0-66.0 ND 1.8 ND 2.4 

Detection Limit 1.0 o.s 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NR = Not Received. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

1 



TABLE 3. EP TOXICITY RCRA METALS- BORE 009 

Concentration {mg:/L) 

Bore Hexavalent Trivalent 
Depth (!t) Cadmium Chromium ~ Ntckel Chromium Chromium 

5.0-5.5 ND ND ND ND ND ND 
11.0-11.5 ND ND ND ND ND ND 
23.0-24.0 ND ND ND ND ND ND 
44.0-45.0 ND ND ND Nt> ND ND 
58.0-59.0 ND ND ND 0.044 ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Muimum Contaminant Level. 

• 

2 



TABLE 4. VOLATILE ORGANICs- BORE 009 

Concentration(ug/kg) 

Detection Bore Depth Bore Deptl 
Parameter Limit 49.0-50.0' 65.0-66.0' 

Acetone 10 BDL BDL 
Benzene 5 BDL BDL 
Bromoform 5 BDL BDL 
Methyl bromide 10 BDL SDL 
2-Butanone 10 BDt BDL 
Carbon disulfide 5 BDL BDL 
Carbon tetrachloride 5 BDL BDL 
Chlorobenzene 5 BDL BDL 
Chlorodibromomethane 5 BDL BDL 
Chloroethane 10 BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL 
Chloroform 5 BDL BDL 
Methyl chloride 10 BDL BDL 
Dichlorobromomethane 5 BDL BDL 
1,1-Dichloroethane 5 BDL BDL 
1,2-Dichloroethane 5 BDL BDL 
1,1-Dichloroethylene 5 BDL BDL 
1,2-Dichloropropane 5 BDL BDL 
cis-1,3-Dlchloropropylene 5 BDL BDL 
trans-1,3-Dlchloropropylene 5 BDL BDL 
Ethylbenzene 5 BDL BDL 
2-Hexanone 10 BDL BDL 
Methylene chloride 10 BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL 
Styrene 5 BDL BDL 
1, 1,2,2-Tetrachloroethane 5 BDL BDL 
Tetrachloroethylene 5 • BDL BDL 
Toluene 5 BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL 
Trichloroethylene 5 BDL BDL 
Vinyl acetate 10 BDL BDL 
Vinyl chloride 10 BDL BDL 
Total xylenes 5 BDL BDL 

Percent Moisture 0.1 4.0 1.8 

BDL = Below Detection Limit 
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Rocky Mountain Analytical Labore: 

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 010 

Bore 
Depth (!t.) 

4.5-5.5 
10.0-11.0 
13.5-14.5 
18.3-19.0 
30.5-31.5 
35.5-36.5 
38.3-39.0 
44.5-45.5 
49.0-50.0 
53.5-54.5 
58.5-59.5 
66.3-67.0 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
6 
5 
10 
4 

ND 
ND 
ND 
ND 
4 

ND 

Table 2. PURGEABLE ORGANICS RESULTS- BORE 010 

Concentration (ug/kg) 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 13.5- 18.3- 30.5- 35.5-
Parameter Limit 14.5' 19.0' 31.5' ~ 

1,1-Dichloroethylene 1.0 • ND ND ND ND 
1,2-trans-Dichloroethylene 0.5 ND ND ND ND 
1,1,1-Trichloroethane 2.0 ND ND ND ND 
Trichloroethylene 1.0 ND ND ND ND 

ND = Not Detected. 

1 

Bore 
Depth 
58.5-
59.5' 

ND 
ND 
ND 
ND 
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TABLE 3. TOTAL METALS RESULTS - BORE 010 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium ~ Nickel 

4.5-5.5 ND . 1.9 "ND 2.0 
10.0-11.0 ND 2.5 4.0 2.4 
13.5-14.5 ND 1.6 4.0 2.0 
18.3-19.0 ND 2.8 4.0 3.0 
30.5-31.5 ND 1.8 3.0 2.0 
35.5-36.5 ND 4.1 3.0 4.1 
38.3-39.0 ND 2.8 3.0 2.8 
44.5-45.5 ND 3.0 3.0 3.5 
49.0-50.0 ND 2.0· 3.0 2.9 
53.5-54.5 ND 2.3 3.0 2.6 
58.5-59.5 ND 2.8 ND 2.5 
66.3-67.0 ND 7.0 5.9 5.3 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXICITY RCRA METALS- BORE 010 

Concentration (mg/L) 
• 

Bore Hexavalent Trivalent 
Deeth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

13.5-14.5 ND ND ND ND ND ND 
18.3-19.0 ND ND ND ND ND ND 
30.5-31.5 ND ND ND ND ND ND 
35.5-36.5 ND ND ND ND ND ND 
58.5-59.5 ND ND ND ND ND ND 
66.3-67.0 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 o.o 1 

RCRA :Y1CL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. N A = Not Applicable. 
:Y1CL = :Y1aximum Contaminant Level. 
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TABLE 5. VOLATILE ORGANICs- BORE 010 

- .. 
Concentration ~ug:fkg~ 

Bore Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth Depth 

Detection 13.5- 18.3- 30.5~ 35.5- 58.5- 66.3-
Parameter Limit 14.5' ·19.0' 31.5' 36.5' 59.5' 67.0' 

Acetone 10 BDL BDL BDL 3 BDL 500 
Benzene 5 BDL BDL BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL SOL BDL BDL 
Carbon disulfide 5 BDL BDL BDL BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL BDL BDL 
Chlorodibro mom ethane 5 BDL BDL BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL BDL BDL 
Chloroform 5 BDL BOL BDL BDL SOL BDL 
Methyl chloride 10 BDL BDL BDL BDL BDL BDL 
Dlchlorobro mom ethane 5 BDL BDL BDL BDL BDL BDL 
1,1-Dichloroe thane 5 BDL BDL BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL BDL BDL 
Styrene 5 BDL• BDL BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL BDL BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL BDL BDL 
1,1, !-Trichloroethane 5 BDL BDL BDL BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL BDL BDL 

Percent Moisture 0.1 2.1 3.6 2.8 3.0 3.2 16.3 

BDL = Below Detection Limit 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 011 

Bore 
Depth (ft.) 

4.5-5.5 
9.0-10.0 
14.0-15.0 
19.5-20.5 
24.5-25.5 
30.0-31.0 
35.0-36.0 
38.0-39.0 
45.0-46.0 
50.0-51.0 
54.5-55.5 
60.0-61.0 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
2 

ND 
ND 
ND 
ND 
ND 
4 
4 

ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 011 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth 
Parameter Limit 19.5-20.5' 50.0-51.0' -
1,1-Dichloroe thylene 1.0 NO ND 
1,2-trans-Dichloroethylene 0.5 ND ND 
1, 1, !-Trichloroethane 2.0 • ND ND 
Trichloroethylene 1.0 ND ND 

ND = Not Detected. 

1 

Bore Depth 
54.5-55.5' 

ND 
ND 
ND 
ND 
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TABLE 3. TOTAL METALS RESULTS- BORE 011 

Concentration (mg/kg} 

Bore 
Depth (!t) Cadmium Chromium Lead Nickel 

4.5-5.5 ND 3.8 5.0 3.8 
9.0-10.0 ND 2.5 3.0 2.4 
14.0-15.0 NO 2.3 5.4 4.0 
19.5-20.5 ND 3.3 4.0 3.7 
24.5-25.5 ND 2.5 4.0 2.8 
30.0-31.0 ND 5.4 5.5 6.5 
35.0-36.0 ND 3.7 5.0 4.2 
38.0-39.0 ND 3.5 4.0 3.5 
45.0-46.0 NO 3.0 5.0 3.0 
50.0-51.0 ND 7.2 5.7 8.4 
54.5-55.5 ND 3.7 3.0 3.7 
60.0-61.(' ND 3.4 3.0 3.6 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 s.o NA 

ND = Not Detected. NA = Not Applicable. 
MCL = Maximum Contaminant Level. 

TABLE 4. EP TOXICITY RCRA METALS- BORE 011 

C~ncentration (mg/L) 

Bore Hexavalent Trivalent 
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

19.5-20.5 ND ND ND ND ND ND 
30.0-31.0 ND ND ND ND ND ND 
35.0-36.0 ND ND ND ND ND ND 
50.0-51.0 NO NO NO NO ND ND 
54.5-55.5 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 o.o 1 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

ND = Not Detected. NA = Not Applicable. 
:YICL = :\1aximum Contaminant Level. 

2 
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TABLE 5. VOLATILE ORGANICs- BORE 011 

Concentration (upifkg) 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 19.5- 24.5- 54.5- 60.0-
Parameter Limit 20.5' ~ 55.5' ~ -
Acetone 10 BDL BDL BDL BDL 
Benzene 5 BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL 'BDL 
Carbon tetrachloride 5 .BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL 
2-chloroethylvinyl ether 10 BD!· BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL 
1,1-Dichloroe thylene 5 BDL BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL 
tl"am-1,3-Dichloropropylene 5 BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL 
4-Methyl-2-pentanone 1:0 BDL BDL BDL BDL 
Styrene 5 BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane iS BDL BDL BDL BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL 
1,2 -trans-Dichloroethylene 5 BDL BDL BDL BDL 
1,l,l-Trichloroethane 5 BDL BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL 
VInyl chloride 10 BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL 

Percent Moisture 0.1 2.3 2.3 9.7 5.6 

BDL = Below Detection Limit 

J 
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TABLE 1. PERCENT MOISTURE RESULTS- BORE 001 

Detection Moisture 
Bore Depth (tt.) Limit (96) Content(%) 

4.0 - 5.0 0.1 0.1 
9.0 - 10.0 0.1 0.9 
14.0 - 15.0 0.1 0.9 
18.0 - 18.5 0.1 1.1 
24.0 - 25.0 0.1 0.9 
30.5 - 31.5 0.1 2.1 
35.0 - 36.0 0.1 0.8 
39.0 - 40.0 0.1 1.8 
44.0 - 45.0 0.1 1.0 
47.5 - 52.0 0.1 1.1 
54.5 - 55.5 0.1 4.0 
63.0 - 64.0 0.1 10.6 

• 
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TABLE 2. PERCENT MOISTURE RESULTS- BORE 002 

Detection Moisture 
Bore Depth (!t.) Limit(%) Content(%) 

4.5 - 5.5 0.1 2.0 
10.5 - u.s 0.1 1.1 
14.5 - 15.5 0.1 2.9 
19.5 - 20.5 0.1 2.9 
30.0 - 31.0 0.1 5.8 
49.0 - 50.0 0.1 3.1 
59.0 - 59.5 0.1 6.0 

5 
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TABLE 3. PERCENT MOISTURE RESULTS- BORE 003 

Detection Moisture 
Bore Depth (ft.} Limit(%) Content(%) 

4.5 - 5.5 0.1 3.4 
20.5 - 21.5 0.1 3.7 
25.0 - 25.5 0.1 3.4 
30.0- 31.0 0.1 3.9 
35.5 - 36.0 0.1 3.1 
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TABLE 4. PERCENT MOISTURE RESULTS- BORE 004 

Deteetion Moisture 
Bore Depth (!t.) Limit (96) Content (96) 

4.0 - 5.0 0.1 7.6 
9.0 - 10.0 0.1 4.5 
13.5 - 14.0 0.1 12.0 
25.5 - 26.0 (t.1 4.9 
29.0 - 30.0 0.1 4.4 
48.5 - 49.0 0.1 21.3 
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TABLE 5. PERCENT MOISTURE RESULTS- BORE 005 

Deteetion Moisture 
Bore Depth (!t.) Limit (96) Content (96) 

4.5 - 5.5 0.1 5.4 
10.0 - 11.0 0.1 3.5 
15.0 - 15.5 0.1 3.7 
20.5 - 21.0 0.1 4.8 
25.5 - 26.0 0.1 5.3 
30.5 - 31.5 0.1 6.3 
58.2 - 59.4 0.1 3.0 
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TABLE 6. PERCENT MOISTURE RESULTS- BORE 006 

Detection Moisture 
Bore Depth (tt.) Limit (96) Content (96) 

s.o - 6.0 0.1 5.2 
9.0 - 10.0 0.1 9.8 
14.5 - 15.5 0.1 4.1 
20.5 - 21.5 0.1 9.5 
24.5 - 25.5 0.1 8.4 
48.3 - 49.3 0.1 2.1 
53.5 - 55.0 0.1 2.1 
58.0- 59.2 0.1 3.1 

• 
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TABLE 7. PERCENT MOISTURE RESULTS- BORE 007 

Detection Moisture 
Bore Depth (ft.) Limit(%) Content(%) 

4.5 - 5.5 0.1 3.1 
10.5 - 11.0 0.1 2.6 
15.0 - 16.0 0.1 4.4 
18.2 - 18.8 0.1 5.0 
30.0 - 31.0 0.1 5.0 
57.0- 57.5 0.1 4.5 
sa.5 - 59.5 0.1 3.4 

• 
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TABLE 8. PERCENT MOISTURE RESULTS- BORE 008 

Detection Moisture 
Bore Depth (ft.} Limit (96) Content (96} 

5.5 - 6.5 0.1 14.1 
10.5- u.s 0.1 3.0 
15.5 - 16.5 0.1 3.1 
20.5 - 21.0 0.1 5.1 
29.5 - 30.5 0.1 15.3 
58.3 - 59.0 0.1 4.1 

• 
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TABLE 9. PERCENT MOISTURE RESULTS- BORE 009 

Detection Moisture 
Bore Depth (!t.) Limit (96) Content (96) 

5.0 - s.s 0.1 3.2 
11.0 - u.s 0.1 3.0 
13.5 - 14.5 0.1 1.1 
18.5 - 19.5 0.1 0.9 
23.0 - 24.0 0.1 0.8 
28.0 - 33.0 0.1 0.1 
33.5 - 34.5 0.1 0.9 
39.0 - 39.5 0.1 0.3 
44.0 - 45.0 0.1 12.9 
53.0 - 54.5 0.1 2.2 
58.0 - 59.0 0.1 16.0 

• 
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TABLE 11. PERCENT MOISTURE RESULTS- BORE 011 

Detection Moisture 
Bore Depth (tt.} Limit (96} Content (96} 

4.5 - 5.5 0.1 3.0 
9.0- 10.0 0.1 1.3 
14.0 - 15.0 0.1 1.7 
30.0 - 31.0 0.1 5.5 
35.0 - 36.0 0.1 2.6 
38.0 - 39.0 0.1 3.3 
45.0 - 46.0 0.1 1.3 
50.0 - 51.0 0.1 12.8 
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EXECUTIVE SJMMARY 

This report presents an evaluation of contaminant magnitude and 

migration associated with Spar ton Technology 1 Inc. 1 at their Albu

querque, New Mexico facility and at designated surrounding off-site 

locations. This task was accanplished by corxfucting a soil gas study 

(JUly 20 to August 7, 1987) to determine the extent and magnitude of 

the contaminant plume using trichloroethane (~) and trichloro

ethylene (TCE) as indicator parameters. The collection of soil gas 

dat-a was performed by Tracer Research corporation (TRC) under subcon

tract to Harding Lawson Associates (HLA). Values obtained during the 

field effort were plotted and concentration isopleths were generated 

for the t~ constituents. The data from the 1987 study was compared 

to a soil gas study conducted at the facility by TRC in 1984. 

Additional evaluations indicate that ( 1) there has been substan

tial decrease in contaminant levels from 1983 to 1987; (2) the ground

water velocity ranges between approximately 6 feet per year and 83 

feet per year; (3) the dissemination of the plume appears to be pri

marily by dispersion with low velocity influence: and (4) that concen

trations of TCA and ~ that are in excess of the state standards are 

in relatively close proximity to the site. 

- iv -



Based on the 1987 soil gas isopleths, and using the "~rst case" 

~ concentrations plotted to 0.01 micrograms per liter, the areal 

extent of the soil gas plume is approximately 100 feet east of Coors 

Road, 500 feet \~!~~est of the facility's oorth\lillest corner, 900 feet \~!~~est 

of the intersection of Eagle Ranch Road and Irving Boulevard, 2 , 000 

feet south of the facility (dc~mgradient), and 1,100 feet north of the 

site (upgradient). 
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I INI'R<DOCTICN 

A. Background 

Sparton TeChnology, Inc. ( Sparton) operates an electronics manu

fccturing facility at 9621 coors Road, NW, in All:llquerque, New Mexico. 

Past waste management practices may have resulted in contamination of 

groumwater beneath the site. Slbseq.Ient contaninant migration to 

off-site areas via natural flow mechanisns was suspected. Sparton 

reached an agreement with the New Mexico Enviromtental Improvement 

Division (EID) for Sparton to authorize a soil gas investigation both 

on anJ off site to estimate the areal extent of the suspected plLime 

(see Appmjix A, Tracer Research Corporation Report, 1987). Harding 

Lawson Associates (HLA) was contrccted and directed by Sparton to 

accanplish this task. HLA contracted Tracer Research Corporation 

(TRC) to conduct the oondestructi ve in situ testing program. Metric 

corporation (Metric) , a subconsultant to FILA, provided access clear

ance and utility location for off-site locations. Metric also 

assisted in the review and analysis of the resulting data and 

preparation of this report. 

A limited soil gas study was conducted at the Sparton facility in 

1984. The 1984 soil gas study was also ~rfocned by TRC under the 

supervision of HLA, and used soil gas values of trichloroethane (TCA.) 
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and trichloroethylene (TCE) as indicator parameters of the suspected 

plume. A report describing the 1984 soil gas investigation is 

included as Appendix B. 

B. Objectives 

The objective of this study was to evaluate TCA and ~E contaminant 

magnitude and migration associated with the subsurface hydrologic 

regime at the Spartan facility. This goal was accanplished by can

pleting the following tasks: 

( 1) Conducting a soil gas study, and from those results estimating: 

• the lateral extent of the plume, and 
• the upgradient and downgradient limit of the plume; 

( 2 ) Canparing the l9 84 soil gas study to the 1987 study to iden
tify aey changes or trends with time; 

(3) Reviewing various transport mechanisms with respect to site
specific hydrogeologic conditions and current mapping of soil 
gas contours ( isopleths) ; and 

( 4) Reviewing existing quarterly chemical analyses for ~A and ~ 
from on-site monitoring wells to identify any changes or 
trends with time in the upper flow zone. 
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II 1987 SOIL GAS FIELD INVEsriGATION 

A. Preinvestigation Plan 

Prior to the field sampling activity, HLA presented a proposed 

location sampling plan (see Plate 1) • This plan was canposed of 

several longitudinal aoo latitudinal transects. Sample locations at 

the facility \lllere spaced at 100-foot intervals; off-site locations 

\lllere to be spaced at 200-foot intervals. With respect to off-site 

locations, interval spacing 'NOUld increase oe decrease as the· data 

points \lllere evaluated in the field. This flexibility was necessary to 

allow for maximum coverage of the area of investigation. Actual 

transects and spacing of data points foe this investigation are pre

sented on Plate 2. 

B. SOil Gas Methodology (Refee to Appendix A) 

The procedure used by TRC foe the Spar ton investigation involved 

gas cheomatographic analysis of soil gas extracted from the ground. 

Prioe to eemoval of the soil gas sample, the equipnent was standar

dized with known pure laboratocy samples, specifically, TCA, TCE, and 

perchloroethylene (PCE) . Once the gas chromatograph was calibeated, a 

small diameter, hollow probe was either driven oe hydraulically 

advanced into the soil at the designated sample location. This depth 

was usually bet\llleen five and six feet below ground surface. A pump 

was used to draw soil gas into the probe. A syringe was placed into 
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the pump tubing and a small volume of soil gas was extracted. The gas 

sample was injected into the gas chromatograph and analyzed. Each 

value of TCA and TCE was plotted in the field on a l-inch to 200-foot 

scale aerial photograph of the area provided by Metric. 

PCE values were oot plotted because PCE was oot considered to be 

an indicator parameter for the contouring of the contaminant plume. 

PCE is an impurity related to the manufacturing of 'ICE. PCE was 

recorded by ~ because their canputer analyzes certain chemicals in 

suites, and this {X)rtion of the canputer program could not be deleted 

without deleting values of TCA and 'ICE. Recorded values of PCE were 

typically one to two orders of magnitude below measured values for TCA 

and TCE. 

As a control check, ambient air samples were taken during the 

day. Generally, an early roorning, a mid-day, and an end-of-shift 

sample were collected to serve as background quality samples. From 

July 20 to JUly 24, 1987, maximum values of ambient air samples for 

TCA and TCE ranged from 0.00007 to 0.00124 micrograms per liter (ug/1) 

and fran less than 0.0001 to 0.00031 ug/1, respectively. Table 1 

presents all ambient air sample values obtained during the referenced 

time period. 

TRC advised HLA that based on their empirical experience with 

similar projects, the 0.01 ug/1 contour would be the relevant limit of 

potential contamination attributable to a source. Although TRC has a 
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post-maru.facturing modification (patent pending) which allows detec

tion of volatile constituents to 0.0001 ugjl, according to TRC values 

below 0. 01 ug/1 could not unequivocally be interpreted as related to 

the scurce in question. 8LA has presented TCA am 'ICE contours to 

0 • 01 ug/1 based on TRC 's input. All data points have been reported, 

blt the 0.01 contour limit was established as the low:!r limit of 

concern for the investigation. It should be noted that within the 

area of investigation, the maximum ground surface elevational differ

ence is approximately 157 feet. Therefore, there is some potential 

for varirus data values to be masked or altered by excessive 

overb.lrden or discontinuities within the overburden. 

c. Field Procedure 

The proposed transects for the project are presented on Plate 1. 

Plate 2 presents· the actual transects and data collection points. The 

areal extent of this investigation was slightly under one square mile, 

and extends dcwngradient of the site approximately 3,200 feet. Data 

points 'Nere sampled fran July 20 through JUly 24, 1987. Additional 

vertical profile data points were collected in the vicinity of 

s:;a2 -07 '* on August 7, 1987. All data point values are included in 

Appendix A. 

... SG~-07 =Soil Gas Transect B2, sample location point No.7 . 

- 5 -



Plates 1 through 4, and Figures 1 and 2 of Appendix A present a 

"true north" and a "facility north," which is actually to the north-

east. For the purposes of this re~rt, all directions stated are 

referenced to "facility rx>rth." 

Data points for Transect A vwere collected on 100-foot intervals 

along the site boundaries fran the southeast to northvwest corners of 

the facility. Fran the northvwest corner of the Spartan site, Transect 

A proceeded oorthward on 200-foot intervals and terminated at the edge 

of Calabacillas Airoyo. Data point s:;A-17 was located on· the east 

side of coors Road in the right-of-way. Data point s:;A-16 was located 

at the base of the hill at the bend in the canal east of coors Road. 

The \1ilestern limit of the investigation for transects B, s2 , c, 

and c2 was determined by either physical limits of accessible pro

perty or by soil gas limits at or below 10-3 ug/1, based on the 

advice of TRC. These transects generally arced eastward to coors Road 

(Exception: Transect c2 ended approximately 1,000 feet west of 

coors Road due to 10-4 ug/1 or below detection limit values). East 

of coors Road, data collection points for each transect did not follow 

a spacing pattern due to the lack of right-of-way access or the in-

ability of equipnent to traverse rugged terrain. The major portion of 

Transect D was sampled at 400-foot intervals beginning approximately 
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800 feet west of Coors Road and continuing in a west-northwest arc to 

the western limit of accessible property. East of coors Road, data 

points were collected where access was granted and where sample loca

tions were accessible to the truck-mounted equipnent. 

Transect E exteooed at 200-foot intervals fran the northwest (off 

site) to the north~st corner of the facility. Data points ~re 

collected at 100-foot intervals along the northern property line of 

the facility and east to Coors Road. At that point, the E Transect 

cor.sisted of SGE-08 on the east side of coors Road in the right-of-way 

and SGE-09, approximately midway l::etween the northeast and southeast 

corners of the property. 

Transect F consisted of three data points on the east side of 

coors Road. They were collected at 200-foot intervals starting at 

approximately 200 feet north of SGE-08 and proceeding northward to the 

Calabacillas Arroyo. 

Transect G consisted of four data points along the centerline of 

the calabacillas Arroyo. These points began north of SGA-21 and 

proceeded in an easterly direction, terminating at the west edge of 

the culverts underlying Coors Road. Heavy rains and lightning cur

tailed any further study of the arroyo on JUly 24, 1987. 
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All data points collected during this investigation are contoured 

no lower than 0. 01 ug/1 for TCA am ~E on Plates 3 and 4, respec

tively. Specific values for TCA and ~E along the nine transects of 

this investigation are presented in the TRC report (see Appendix A). 

All data collection points were staked, numbered, and flagged. 

Vertical and horizontal control was established by Metric. A copy of 

the sample location map with horizontal control was provided to TRC to 

plot the TCA arxl ~ contours (see Appendix A) • Table 2 presents the 

ground levels elevations, referenced to mean sea level (MSL), for the 

data sampling points. 
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III DIS:USSION 

In order to assess contaminant magnitude and migration at the 

Sparton facility, it is necessary to review existing data and evaluate 

the interrelationships of these data. Applicable information fran 

various select and phased studies at and around the facility include: 

• Evaluation of soil gas graphs and isopleths as an indication 
of the extent of grolll'Xlwater contaminant migration (see 
Plates 5 through 8, and Appendix A, Figures 1 and 2); 

• comparison of groundwater concentrations versus time from 
selected wells screened in the upper flow zone (see Plates 9 
through 17); 

• evaluation of plume velocity (see Plate 18, case 1 and 2); and 

• Evaluation of plume transport mechanism(s) (see Plate 19 I 
Figures A through E). 

A. Soil Gas Concentration 

SOil gas investigations were conducted at the facility in May 1984 

and JUly 1987. Figures 1 and 2 of Appendix A ( 1987 study) present 

soil gas contour maps for 'I':A and 'ICE 1 respectively. Figures 1 and 2 

of Appendix B ( 19 84 study) present soil gas contour maps for 'ICE and 

TCA1 rest=eetively. Plates 51 61 7, and 8 present graphs of soil gas 

values along the south boundary of the facility and along Irving 

Boulevard for 'I':A and 'ICE, respectively. Each graph presents soil gas 

values collected during the 1984 and 1987 studies. Comparison of the 
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figures indicates that there has been a decrease in soil gas concen-

trations by approximately one order of magnitude from 1984 to 1987 for 

the constituents investigated, and there is a decrease in soil gas 

concentration levels with distance from the soorce. 

B. Groundwater concentration 

Monitoring 'Neils MW-6, MW-8, MW-9, MW-14, and MW-15 tNere chosen to 

assess grou.rXho.rater concentration levels of 'lX:A and rra: in the upper 

flow zone. Quarterly sampling data for these constituents are plotted 

for the years 1983 through 1987. The only exceptions to this are 

'Neils MW-14 and MW-15. These t~ 'Neils only have data plotted after 

1985 as it was oot until that time that packers ¥.ere installed to 

separate the upper and lotNer flow zones in the screened area. 

Althoogh all referenced tNells currently exceed state standards as 

of the third sampling quarter of 1987, a review of the data indicates 

that roost have displayed a decrease in constituent level with time. 

c. Groundwater Velocity 

To determine the rate of groundwater flow in the upper flow zone 

throughout the site, the particle velocity is calculated using the 

equation (Driscoll 1986, page 83): 

cKi 
V=-· n 
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Where: v = velocity, in feet/year 
K = hydraulic conductivity, in feet/day 
i = hydraulic gradient, in feet/foot 
n • p::>rosity 1 .oondimensional 
c • conversation factor, 365 days/year 

.._...a..w....Ae•o•-.. 

Based on permeability data (Metric Corp:> ration 19871 Table 1) 

obtained from monitoring wells MW-16, MW-18, arXl MW-24, a range of 

hydraulic conductivities (K) fran 0.92 feet per day (feet/day) to 13.0 

feet/day was used. The hydraulic gradient ( i) was calculated as 0. 007 

based upon site-specific grollr)Jwater elevation data (HLA 1986}, and 

represents a "worst case" condition as opposed to a regional hydraulic 

gradient of 0.0016. The p::>rosity (n) of the formation was estimated 

as 0 .40 (Todd 1959, Table 2-6} • 

Plate 18 presents the calculations for groundwater velocity for 

the given range of hydraulic conductivities. Based on these calcula-

tions, it appears that the groundwater velocity in the upper flow zone 

ranges between 5.88 feet/year and 83.04 feet/year. 

It is important to note that previous calculations of groundwater 

velocity were based on an aquifer pump test of PW-1 at the facility. 

However, the well is constructed with 68 feet of screen in the lower 
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flow zone and 10 feet of screen in the upper flow zone. Therefore, a 

high velocity calculated from this pump test data is not indicative of 

the grourx3water velocity in the upper flow zone where the bulk of the 

contamination is located. 

D. Transport Mechanisms 

The two major mechanisms of solute (dissolved substance) transport 

are advection and dispersion. Advection is the transJ?Ortation of 

solutes by the flowing grourx3water (Freeze and Cherry 1979, pages 

75 and 76). SOlutes typically move in a longitudinal direction and 

downgradient with the natural flow of groundwater. A:s solutes move 

longitudinally, there is also lateral spreading of contaminant concen

tration. This process is referred to as dispersion, am is a conse

quence of both mechanical fluid mixing a.rxl roleo.1lar diffusion (ibid) • 

tongi tudinal dispersion in the direction of bulk flow is more coounon 

than lateral, or transverse, dispersion except When the grourx:lwater 

flow is very low. Sane sources note that det:ending on the exact 

nature of the aquifer, the dist:ersion may be a greater influence than 

advection (Driscoll 1986, page 710). 

The upgradient distance from the facility for the 0.01 contour for 

TCA and TCE is approximately 1,110 feet. The downgradient distance is 

approximately 2,000 feet. Review of the TCA and TCE soil gas contour 
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maps (see Appendix A, Figures 1 and 2) reflect a similar pattern as 

that of the dispersion pattern with low groundwater velocity influence 

as presented on Plate 19, Figure E. 

Soil gas data taken in close proximity to on-site monitoring wells 

along the property line were compared to groundwater monitoring results 

from samples taken fran those wells in the same time period as the soil 

gas survey was being conducted. For each well, the ratio of ground

'iolater concentration/soil gas concentration was calculated, and these 

ratios were exanined using standard statistical techniques. 

'ttle results of this analysis indicate that the TNOrst case hori

zontal limits of the groundwater plume containing 'ICE concentrations 

at or al:::ove the state standard coincides approximately with the 0.1 

ugjl soil gas contour. Similarly, using the TNOrst case for TCA, the 

0.01 ug/1 soil gas contour is appropriate. This supports the premise 

that the plume is still in relatively close proximity to the Sparton 

site (see Appendix c for calculations). 

The transp:>rt mechanism associated with soil gas movement is 

dispersion. Given that the groundwater velocity is low (see sec

tion IV .c) and contaninant migration is dispersive, it would 1::::.e 

reasonable to conclude that the soil gas isopleths reflect a general 

pattern for the lateral extent of TeA arrl 'ICE contamination in the 

groundwater. 
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E. Possible Outside Influences on 1987 Soil Gas Investigation 

The area of the 1987 investigation has been subject to extensive 

earth-moving and road building a=tivities. It is possible that sane 

of the off-site soil gas values for 'ICA and 'ICE have been affected by 

( 1) in-field repair of heavy equipnent, (2) sol vents used in transJ;Ort 

vehicles hauling a.st=halt material, and ( 3) placement of a5Fhalt pave

ment or asphalt stockpile areas. 

Approximately 400 feet south of Irving Boulevard, on the east side 

of Eagle Ranch Road, is a localized increase of TCA values. In an 

attempt to further understand this apparent anomaly, a soil gas verti

cal profile was perfocned. Results indicate that the concentrations 

of 'ICA and 'ICE increase with depth; however, data collection did not 

extend to groumwater. It is oot clear at this time if the pattern is 

attribJtable to upward movement of soil gases from the phreatic zone, 

or downward migration of an alternate surface source. An alternate 

surface source is highly suspect based on a review of an aerial photo

graph of the early construction phases of Eagle Ranch Road. In this 

photograph, there appears to be a tank structure in the exact location 

where the increased soil gas values were obtained. 
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N CCNCLUSICNS 

In order to accurately access the ·current extent and magnitude of 

TCA am '!a: concentration levels associated with the Spa.rton facility, 

an evaluation of several relevant factors has been canpleted. These 

data include the 1984 and 1987 soil gas investigation, the presentation 

of solute transport mechanisms and plume patterns, the review of con-

cent ration level trends for TCA an:J '!a: at 'Hells that monitor the 

upper flow zone at the facility, and the calculation of a probable 

range of grourxiwater velocities that exist in the vicinity of the 

facility. 

Based on the evaluation of these data and BLA's understanding of 

the site, the following conclusions are warranted: 

• Osing the field criteria of 0.01 ug/1, the upgradient limit of 
the TCA soil gas plume appears to be at the edge of the Cala
bacillas AI:royo. The downgradient limit occurs about 2, 000 
feet south of the facility property. The upgradient limit of 
the TCE soil gas plume appears to be approximately 50 feet 
south of the Calabacillas Airoyo. The downgradient limit 
occurs about 2,000 feet south of the facility property; 

• Osing the same criteria as above, the basic lateral extent of 
the TCA soil gas plume is approximately 200 feet east of coors 
Road, approximately 500 feet 'Nest of the oorthwest corner of 
the facility, and 900 feet west of the Irving Boulevard and 
Eagle Ranch Road intersection. The lateral extent of the 'ICE 
soil gas plume is approximately 30 feet east of Coors Road and 
1,000 feet west of the facility's southwest corner; 
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• correlation of soil gas and grourx3water data tend to supp:>rt 
the relative close proximity of the plume to the facility site; 

• There has been a substantial decrease in concentration levels 
of 'lC\ and 'ICE in the groundwater at rr.onitoring wells MW-9, 
MW-14, and MW-15, fran 1983 to 1987. There is a decrease in 
soil concentration levels with distance from the facility that 
reflects a dispersive pattern; 

• The major solute transport mechanism appears to be that of 
dispersion with a mi.oor component of advection fran regional 
flow. This is evidenced by the presence of 'lC\ and 'ICE soil 
gas values approximately 1,100 feet upgradient of the facil
ity; and 

• The probable range of groundwater velocities in the area of 
the facility is between 6 feet per year and 83 feet per year. 
This range is based upon site-specific pump test data, fran 
the upper flow zone, and a higher hydraulic gradient than is 
fOlll')j in the regional envirorment. Using the upper limit of 
this range and assuming a 20 year time frame, a "~rst case" 
distance of contamination from the source would be approxi-

. mately 1,660 feet. Other sources have previously suggested 
that the rate of migration· inay be two orders of magnitude or 
greater than this referenced upper limit based on data col
lected at 'ioiiell PW-1. This well, however, is screened pri
marily in the lower flow zone. This higher velocity is 
therefore not considered to be representative of upper flow 
zone conditions. 
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TABLES 



Date 

7/20/87 

7/21/87 

7/22/87 

7/23/87 

7/24/87 

TABLE 1 

Backgrourxl Ambient Air Samples 

for 'l':A am ~ 

Air Sample Air Sample 

'10 (ug/1) ~ (ug/1) 

0.00078 0.00015 
0.00124 0.00015 
0.00067 0.00031 
0.00082 0.00015 

0.00039 0.00015 
0.00062 0.00015 
0.00032 0.00015 
0.00046 0.00015 

0.00031 0.00015 
0.00065 0.00015 
0.00034 0.00015 
0.00007 0.00015 
0.00007 0.00015 

0.00035 0.00016 
0.00029 0.00016 
0.00031 0.00016 

0.00026 0.00011 
0.00021 0.00011 
0.00050 0.00011 
0.00025 0.00011 
0.00031 0.00011 

Time 

1043 
1305 
1613 
1719 

0756 
1132 
1456 
1639 

0838 
1141 
1259 
1619 
1708 

0840 
1119 
1301 

0815 
0920 
1112 
1532 
1647 



TABLE 2 

Ground Level (G .L.) Elevations for 

Soil Gas Sampling Sites (Feet, MSL) 

Site Lal::el 

A- 1 
A- 2 
A- 3 
A- 4 
A- 5 
A- 6 
A- 7 
A- 8 
A- 9 
A-10 
A-ll 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
A-18 
A-19 
A-20 
A-21 

B-1 
B- 2 
B-3 
B- 4 
B-5 
B-6 
B-7 
B-8 
B-9 
B-10 
B-11 
B-12 
B-13 

G.L. Elevation 

5039 
5041 
5041 
5041 
5043 
5042 
5042 
5041 
5040 
5042 
5043 
5045 
5048 
5045 
5055 
4996 
5037 
5059 
5060 
5060 
5058 

5028 
5030 
5034 
5036 
5040 
5046 
5057 
5064 
5074 
5085 
5099 
5110 
5119 



TABLE 2 (Continued) 

Grolll'X3 Level (G .L.) Elevations for 

SOil Gas Sampling Sites (Feet, M&,) 

Site La.t:el 

82- 1 
82-2 
82-3 
82-4 
82-5 
82- 6 
82-7 
82-8 
82-9 
82-10 
82-11 
82-12 
82-13 
82-14 

c- 1 
c- 2 
c- 3 
c- 4 
c- 5 
c- 6 
c- 7 
c- 8 
c- 9 
C-10 
e-ll 
c-12 
C-13 
c-14 
c-15 
C-16 

C2-1 
C2-2 
C2- 3 
C2-4 
C2-5 
C2-6 
C2-7 
C2-8 

G.L. Elevation 

5150 
5153 
5088 
5069 
5065 
5053 
5047 
5053 
5064 
5042 
5028 
5023 
5025 
5024 

4999 
5069 
5064 
5042 
5032 
5017 
5011 
5011 
5075 
5081 
5085 
5109 
5094 
5079 
5088 
5100 

5060 
5066 
5082 
5100 
5123 
5119 
5108 
5120 



TABLE 2 (Continued) 

Ground Level (G .L.) Elevations for 
SOil Gas Sampling Sites (Feet, MSL) 

Site Label G.L. Elevation 

C2-9 Sill 
C2-10 S089 
C2-ll S087 

D-1 4996 
D-2 4998 
D-3 S032 
D-4 S037 
D-5 5047 
D-6 5061 
D-7 5088 
D-8 S099 
D-9 Sl53 
D-10 515S 
D-11 Sl21 
D-12 Sl08 

E -1 sass 
E- 2 SOS2 
E- 3 SOS2 
E- 4 50Sl 
E- 5 S048 
E- 6 S046 
E- 7 5043 
E- 8 5042 
E- 9 5040 
E-10 50S9 
E-ll 5068 
E-12 5061 
E-13 S071 

F- 1 5039 
F- 2 5042 
F- 3 5042 

G-1 5028 
G-2 S026 
G- 3 5024 
G- 4 5020 
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INTRODUCTION 

A shallow soil gas investigation was conducted by Tracer 

Research Corporation in the vicinity o~ the Sparton Tacility in 

Albuquerque, New Mexico. The investigation was conducted July 20-

24, 1987. Additionally a depth pro~ile consisting o~ 6 samples 

was taken on August 7, 1987. The main purpose was to delineate 

the sububsur~ace distribution of the Tollowing compounds: 

1,1,1-Trichloroethane CTCAl 
Trichloroethene CTCE> 
Tetrachloroethene <PCE> 

Analytical results are condensed in Appendi~ A. Maps o~ sampling 

locations and isoconcentration contours for TCA and TCE are 

attached. 
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BACKGROUND ON THE METHODOLOGY 

The presence of volatile organic chemicals <VOCs> in shallow 

soil gas indicates the observed compounds may either be in the 

vadose zone near the probe or in grou~dwater below the probe. The 

soil gas technology is most effective in mapping low molecular 

weight halogenated solvent chemicals and petroleum hydrocarbons 

possessing high vapor pressures and low aqueous solubilities. 

These compounds readily partition out of the groundwater and into 

the soil gas as a result of their high gas/liquid partitioning 

coefficients. Once in the soil gas, VOCs diffuse vertically and 

horizontally through the soil to the ground surface where they 

dissipate into the 

source and the 

atmosphere. 

above ground 

The cont~mination acts as a 

atmosphere acts as a sink, and 

typically a concentration gradient develops between the two. The 

concentration gradient in soil gas between the source and ground 

surface may be locally distorted by hydrologic and geologic 

anomalies <e.g. clays, ~~rched water>; however, soil gas mapping 

generally remains effective because distribution of the 

contamination is usually broader in areal extent than the local 

geologic barriers and is defined using a large data base. The 

presenc~ of geologic obstructions on a small scale tends to 

create anomalies in the soil gas-groundwater correlation, but 

generally does not obs~ure the bro~der areal picture of the 

contaminant distribution. 

1 
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SAMPLING AND ANALYTIC PROCEDURES 

Tracer Resear~h Corporatian utilized an analytical field van 

whi~h was eQuipped with two gas chromatographs and two Spe~tra 

Physi~s SF4270 computing integrators .. In addition, the van has· 

two built-in gasoline powered generators which provide the 

electrical power <110 volts AC> to operate all of the gas 

~hromatographi~ instruments and field eQuipment. A specialized 

hydraulic mechanism ~onsisting of two ~ylinders and a set of jaws 

was used to drive and withdraw the sampling probes. Probes 

consist of 7-foot lengths of 3/4 inch diameter steel pipe which 

are fitted with detachable drive points. A hydrauli~ hammer was 

used to assist in driving probes past ~obbl~s and through 

unusually hard soil. 

Soil gas. samples were ~ollected by driving a hollow steel 

probe to a depth less than 14 feet into the ground. The above

ground end of the sampling probes was fitted with a steel redu~er 

and a length of polyethylene tubing leading to a vacuum pump. 

Five to 10 liters of gas was evacuated with a vacuum pump. 

During the soil gas evacuation, samples were collected by 

inserting a syringe needle 

the evacuation line and 

through a sili~one rubber segment in 

down into the steel probe. Ten 

milliliters of gas were 

TRC analytical field van. 

collected for 

Soil gas 

immediate analysis in the 

w~s subsampled <duplicate 

injections> in volumes ranging from 1 ul to 2 ml, depending on 

the VOC concentration at any particular lo~ation. 

A gas 

detector was 

chromatograph eQuipped with an electron capture 

used for analyses of TCA, TCE and PCE. Nitrogen was 

used as the carrier gas. 



Detection limits are a function of the injection volume as 

well as the detector sensitivity for individual compounds. Thus~ 

the detection limit varies with the sample si%e. Generally~ the 

larger the injection size the greater. the sensitivity. However, 

peaks for compounds of interest must be kept within the linear 

range of the detector. If any compound has a high concentration, 

it is necessary to use small injections~ and in some cases to 

dilute the sample to keep it within linear range. This may cause 

decreased detection limits for other compounds in the analyses. 

The detection limits range down to 0.00005 ug/1 for compounds 

such as TCA and PCE depending on the conditions of the 

measurement, in particular, the -sample size. If any component 

being analyzed is not detected, the detection limit for that 

compound in that analysis is given as a "less than" value <e.g. 

<0.0001 ug/1). This number is calculated from the current 

response factor, the sample size, and the estimated minimum peak 

si~e <area> that would have been visible under the conditions of 

the measurement. 

• 



QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Tracer Researcn Corporation•s normal quality assurance 

procedures were ~allowed in order to prevent any cross-

contamination o~ soil gas samples. 

Steel probes are used only onc:e during tne day and then 
washed with high pressure soap and hot water spray or 
steam-c:leaned to eliminate the possibility of cross
contamination. Enough probes are carried on each van to 
avoid the need to reuse any during the day. 

Probe adaptors Cste~l reducer and tubing> are u~ed once 
·during the c:ourse of the day and cleaned at the end of eac:h 
working day by baking· in the GC oven. The tubing is 
replac:ed periodically as needed during the job to insure 
cleanliness and good fit. 

Silic:one tubing Cconnec:ting the adaptor to the vacuum pump> 
is replac:ed as needed to insure proper sealing around the 
syringe needle. This tubing does not directly c:ontac:t soil 
gas samples. 

Glass syringes are usually used for only one sample per day 
and are washed and baked out at night. If they must be 
u~ed twic:e, they are purged with carrier gas <nitrogen> and 
ba~ed out between probe samplings. 

Septa through which soil gas samples are injected into the 
chromatograph are replaced on a daily basis to prevent 
possible gas leaks from the chromatographic: column. 

~nalytic:al instruments are calibrated each day by the use 
of chemical standards prepared in water by serial dilution 
from c:ommerc:ially available pure ch~micals. Calibration 
chec:ks are also run after appro~imately every five soil 
gas sampling locations. 

2 c:c: subsampling syringes are checked for contamination 
prior to sampling each day by injecting nitrogen carrier 
gas into the gas chromatograph. 

Prior to sampling eac:h day, system blanks are run to check 
the sampling apparatus <probe, adaptor, 10 cc: syringe> for 
contamination by drawing ambient air from above ground 
through the system and comparing the analysis to a con
currently sampled air analysis. 
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All sampling and 2 cc subsampling syringes are decontami
nated each day and nc such equipment is reused before being 
decontaminated. Microliter size subsampling syringes are 
reused only after·a nitrogen carrier gas blank is run tc 
insure it is net contaminated by the previous sample. 

Soil gas pumping is monitored by a vacuum gauge to insure 
that an adequate gas flew from the vadose zone is 
maintained. A negative pressure <vacuum) cf 2 in. Hg 
less than the ma~imum capacity of the pump <evacuation 
rate >0.02 cfm) usually indicates that a reliable gas 
sample cannot be obtained because the soil has a very low 
air permeability. 

1 
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OBJEcriVES: 

A soil gas survey was performed to determine to the extent· ~f volatile 

contaminant migration off-site in the down-gradient direction from the 

Spartan property and to determine if there was a source of cGntamination 

up-gradient from the property that was contributing to ground water 

contamination in the area. 

METHOD: 

The soil gas survey is performed by collecting and analysing samples 

of shallow soil gas in transects across the property and in accessable 

down-gradient areas for the principal volatile constituents of the 

contamination. The soil gas is collected by driving a 3/4" steel pipe 

inco the ground to a depth of five (5) feet. The pipe is closed at the 

tip with perforations for air entry several inches up from the tip. 

Soil gas is pumped from the ground through the probe at the rate of 

two (2) or three (3) liters per minute for a period of about three (3) 

minutes, the time required to obtain a representative sample. The sample 

is collected in a glass syringe and immediately injected into a gas 

chromatograph for analysis. The analysis is performed in the field in 

the TRC mobil laboratory. The analysis typically re.quires three (3) to 

four (4) minutes and is completed in about the same amount of time that 

is required to pull the sampling probe from the ground. 

The results of the measurement are immediately available to be used 

in deciding whe:e to place the next probe. 

Blanks are periodically run to determine if the sampling system is 

contaminated. The blank is obtained by drawing air above ground through 

the probe, pump and syringe sampling system. Thus, an uncontaminated 

system should produce a gas sample that looks exactly like air above 

ground injected with a clean syringe. 



SELECTIO~ OF CONT.l.l'IINANTS FOR PLUME MAPPING: 

Previous work at the site by HLA indicated that TCE, 1,1,1 TCA, 

1,1 DCE, meth~·lenechlodde and PCE wer-e present in the ground water. 

Of these contaminants, TCE and TCA were present in concentration;.of at ~r 
least a factor of ten (10) higher than all the rest. Accordingly, TCE 

and TCA were the tvo components of the contamination selected for use 

in the plume mapping effort. In addition· to the fact that TCE and TCA 

were the major volatile contaminants, other factors reinforced the decision 

to monitor only the TCE and TCA. The detectability of TCE and TCA is 

at least fifty (SO) times greater than the DCE and the methylenechloride 

at the same concentration. Thus it is impractical in measurements where 

speed is essential, to measure the minor components of the contaminant 

mixture in the presence of major components that may yield 500 times 

more signal. 

The TCE and TCA are also believed to be as mobil or more mobil in 

ground water systems than the other ~olatile components. Thus the TCE 

and TCA are likely to represent the "worst case" situation for movement 

of contaminants off-site. PCE which is as detectable as TCE and TCA 

was present in much smaller concentrations and was of little significance 

in this investigation. 



TABLE l - 5/10/84 

TCA TCE 
Concentration Concentration 

SAMPLE ug/1 UQ/1 

SG420 11 7.6 

SG430 59 28 

SG440 140 59 

SG450. 440 720 

SG460 150 61 

SG470 78 61 
SG480 19 32 

SG490 53 140 

SG500 28 48 

MW5 170 400 
SG510 32 43 

SG520 56 102 
MW4 5,600 11,000 
SG5.30 45 32 
SG540 41 27 
SG550 26 25 



Table 2 - Repeat sampling within five (5) foot ~adius of selected 
points to test ~ep~oducibility of sampling procedu~e. 

5/8/84 TCA TCE 5/9/84 TCA 
SGlO 1.8 4.0 SGlOB 1.9 

SGlOO 2.9 .85 SGlOOB 3.2 

SGllO 2.9 3.6 SGllOB 2.7 

SG50 315 675 SGSOB 200 
SG45 220 240 SG4SB 172 

TCE 
4.1 

.99 

3.3 

360 

200 



Table 3 - TCA and TCE soil gas concentration compared to ground water 
concentrations in the shallow aquifer. 

:-toni to ring I Soil Gas TCA TCE 
\.Jell I Sampling Point ugl1 ...-aterlugll SG ugl1water/ug/1 

~1\¥8 SG10B 107/1.9. 56 447/4.1 .. 109 

~nn SGlOOB 85/3.2 • 27 . 380/.99. 380 

~1\¥9 SG50B 17,000/198 • as 22,000/364 - 60 

~I\.J6 SG110B 151/2.7- 55 585/3.3 = 177 

~1\~S SG370 165/40 • 4.1 393/80 .. 5 

:-nv4 SG120 5,600/334 - 17 11,000/560 = 19 

SG 
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DISCUSSION OF RESULTS: 

The soil gas sampling shows TCA and TCE decreasing in concentration 

radially in all directions from the knO\in contamination source area on 

the northeast side of the building (Figs. 1 & 2). The contours are 

skewed to the southwest in the direction of ground water movement and 

indicate that contamination is moving off-site in the ground water. 

The contamination was observed again 800 teet further down-gradient in 

the second transect. 

The off-site plume cross section showed TCA and TCE concentrations 

in the shallow soil gas of 1.5 ug/1 and 0.19 ug/1 respectively. The 

system blank analysed during this part of the work showed that the back

ground for TCA in the system was 0.003 ug/1 and 0.014 ug/1 for TCE. 

Thus the TCA anamoly observed off-site was approximately 300 times 

greater than background and the TCE was 13 times greater than back

grour.d. The TCE background represents a small amount of equipment 

contamination from the on-site work earlier that day. However, the TCA 

background represents primarily the ambient atmospheric levels of TCA. 

The ability to predict the concentration of TCA in the ground water 

off-site is limited by the fact that the coupled ground water/soil gas 

measurements needed for prediction are made on-site in rather close 

proximity to the source. The on-site correlation measurements are less 

valuable for prediction of off-site ground water contamination because 

they are influenced by lateral diffusion of contaminants from the source 

in addition to upward diffusion of contaminants from the water table. 

The highest ground water/soil gas ratios are probably ~he best to 

use for prediction of ground water contamination off-site because they 

are the least effected by lateral diffusion from the source (Table 3). 

The highest ratios observed were 85 and JAO for TCA and TCE respe·.:tively. 

Using these ground water to soil gas ratios to determine the level of 

off-site contamination in the ground w~ter one calculates concentrations 

of 130 ug/1 and SO ug/1 for TCA ~nd TCE respective1v at the high ~Jint 

i~dic~-~d by the transect. ~o meaningful con~tdence interv~l can be 

attac~ed to these estimates due to the Lack 0f suffici~nt Jat~ [or 
c.-)rr~~..ltivn •)tf-sLce. 



The estimates could be off by a considerable factor in either direction, 

but they appear plausible considerting the high concentrations measured 

800 feet up-gradient in the ground water at ~~9 (17,000 ug/1 TCA and 

22,000 ug/1 TCE). 

The ratio of contaminan~ concentration in the ground water to soil 

gas can be effected by a variety of varia~les and an attempt to evaluate 

and adjust for each of the variables would be a hopeless task. An 

empirical average obtained from several paired ground water - soil 

gas measurements is usually the best approach for predicting the amount 

of contaminant in the ground water and will probably give "order of 

magnitude" prediction accuracy. However, in this case, the problems 

related to the proximity of the source are thought to be significant 

enough to justify the slightly different approach used here. 

Two soil gas transects were made across the north and west sides of 

the property in an attempt to det~rmine if an up-gradient source of 

contamination existed. The only source evident in the soil gas survey 

however is on-site. With a minor exception on the northwest part of the 

property, soil gas TCE and TCA concentrations decrease away from the 

center of the Spartan property (Figs. 1 & 2). However, the magnitude 

of the on-site source would easily obscure a minor contribution to the 

soil gas made by an off-site source. A transect made 800 or 1,000 feet 

up-gradient would have been needed to clearly identify an up-gradient 

source. 



APPENDIX C 
Data Analysis 



(----------- TCE -----------] [----------- TCA -----------1 

WELL GROUNDWATER SOIL GAS GW/SG GROUNDWATER SOIL GAS GW/SG 
NO. CONC.,ug/1 CONC.,ug/1 RATIO CONC.,ug/1 CONC. ,ug/1 RATIO 

-------- ---------- ---------- ---------- ---------- ---------- ----------
-= 39 13 3.0 15 16 0.9 .J 

6 540 0.7 771.4 130 0.8 162.5 

8 300 1 300.0 33 0.01 3300.0 

9 6400 24 266.7 3300 23 143.5 

13 1300 12.5 104.0 520 16 "T..., c: ._ ....... ...J 

14 2100 3 700.0 170 0.7 242.9 

15 650 20 32.5 250 8 31.3 
-------- --------

AVERAGE 311 559 

STANDARD DEVIATION 311 1212 

,.... 
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INTRODUcriON 

A shallow soil gas investigation was performed by Tracer Research Corporation 

(TRACER) at the Spartan Technology Building site located in Albuquerque, New Mexico. 

The investigation was conducted on June 17-19, 1991 under contract to Metric Corporation. 

The purpose of the investigation was to delineate the extent of possible contamination in 

the subsurface. 

During this survey, a total of 63 soil gas samples were collected and analyzed. 

Samples were analyzed for volatile organic compounds from the following suite: 

COMPOUND DEOK70R 
1,1,1-trichloroethane (TCA) ECD 
trichloroethene (TCE) ECD 
tetrachloroethene (PCE) ECD 

The compounds in this suite were chosen as target compounds because of their 

suspected presence in the subsurface and amenability to soil gas tecJmology. Soil gas 

samples were screened on a gas chromatograph equipped with an electron capture detector 

(ECD). 

1 
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SHALLOW SOIL GAS INVESTIGATION • METHODOLOGY 

Shallow soil gas investigation refers to a method developed by TRACER for 

investigating underground contamination from volatile organic chemicals (VOCs) such as 

industrial solvents, cleaning fluids and petroleum products by looking for their vapors in the 

shallow soil gas. The method involves pumping a small amount of soil gas out of the ground 

through a hollow probe driven into the ground and analyzing the gas for the presence of 

volatile contaminants. The presence of VOCs in shallow soil gas indicates the observed 

compounds may either be in the vadose zone near the probe or in groundwater below the 

probe. The soil gas technology is most effective in mapping low molecular weight 

halogenated solvent chemicals and petroleum hydrocarbons possessing high vapor pressures 

and low aqueous solubilities. These compounds readily partition out of the groundwater and 

into the soil gas as a result of their high gas/liquid partitioning coefficients. Once in the soil 

gas, VOCs diffuse vertically and horizontally through the_ soil to the ground surface where 

they dissipate into the atmosphere. The contamination acts as a source and the above 

ground atmosphere acts as a sink, and typically a concentration gradient develops between 

the two. The concentration gradient in soil gas between the source and ground surface may 

be locally distorted by hydrologic and geologic anomalies (e.g. clays, perched water); 

however, soil gas mapping generally remains effective beause distnbution of the 

contamination is usually broader in areal extent than the local geologic barriers and is 

defined using a large database. The presence of geologic obstructions on a small scale tends 

to create anomalies in the soil gas-groundwater correlation, but generally does not obscure 

the broader areal picture of the contaminant distnbution. 

Soil gas contaminant mapping helps to reduce the time and cost required to delineate 

underground contamination by volatile contaminants. The soil gas investigation does this 

by out1ining the general areal extent of contamination. Conventional bore holes or 

observation wells are used to verify both the presence and extent of the subsurface 
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contamination as indicated in the soil gas swvey. In this manner, soil gas contaminant 

mapping can assist in detennining the placement of monitoring wells. Thus the likelihood 

of drilling unnecessacy monitoring wells is reduced. The soil gas swvey is not intended to 

be substitute for conventional methodology, but rather to enable conventional methods to 

be used efficiently. 

EQUIPMENT 

Tracer Research Corporation utilized a one ton Ford analytical van that was 

equipped with one gas chromatograph and two Spectra Physics computing integrators. In 

addition, the van had two built-in gasoline powered generators that provide the electrical 

power (110 volts AC) to operate ~ of the gas chromatographic instruments and field 

equipment. A specialized hydraulic mechanism consisting of two cylinders and a set of jaws 

was used to drive and withdraw the sampling probes. A hydraulic hammer was used to 

assist in driving probes past cobbles and through unusually hard soil. 

SOIL GAS SAMPLING PROCEDURES 

Sampling probes consisted of 7 foot lengths of 3 I 4 inch diameter hollow steel pipe 

that were fitted with detachable drive tips. Soil gas probes were advanced 4-6 feet below 

grade. Once inserted into the ground, the above-ground end of the sampling probes were 

fitted with a steel reducer and a length of polyethylene tubing leading to a vacuum pump. 

Gas flow was monitor~d by a vacuum gauge to insure that an adequate flow was obtained. 

To adequately purge the volume of air within the probe, 2 to 5 liters of gas was 

evacuated with a vacuum pump. During the soil gas evaawion, samples were collected in 

a glass syringe by inserting a syringe needle through a silicone rubber segment in the 

evacuation line and down into the steel probe. Ten milliliters of gas were collected for 

immediate analysis in the TRACER analytical field van. Soil gas was subsampled (duplicate 
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injections) in volumes ranging from 1 uL to 2 mL, depending on the VOC roncentration at 

any particular location. ' 

Sample probe vacuums ranged from 1-5 inches Hg. The maximum pump vacuum was 

measured at 17 inches Hg (H the probe had berome plugged or totally obstructed the 

vacuum would have read the maximum of 17 inches Hg). 

ANALYI1CAL PROCEDURES 

A Varian 3300 gas chromatograph was used for the soil gas analyses. It was 

equipped with an electron capture detector (ECD). Compounds were separated on a 6' by 

1/8• OD packed rolumn with OV-101 as the stationary phase in a temperature rontrolled 

oven. Nitrogen was used as the carrier gas. 

Halocarbon rompounds detected in the samples were identified by chromatographic 

retention time. Quantification of rompounds was achieved by comparison of the detector· 

response of the sample with the response measured for calibration standards (external 

standardization). Instrument calibration checks were run periodically throughout the day 

and system blanks were run at the beginning of the day to check for rontamination in the 

soil gas sampling equipment. Air samples were also routinely analyzed to check for 

background levels in the atmosphere. 

Detection limits for the rompounds of interest were a function of the injection 

volume as well as the detector sensitivity for individual rompounds. Thus the detection limit 

varied with the sample size. Generally, the larger the injection size the greater the 

sensitivity. However, peaks for rompounds of interest were kept within the linear range of 

the analytical equipment. If any compound had a high roncentration. it was necessary to 

use small injections, and in some cases to dilute the sample to keep it within linear range. 

This may have caused decreased detection limits for other rompounds in the analyses. 

The detection limits for the halocarbon rompounds were approximately 0.0002 ug/L 
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Detection limits were dependant upon the conditions of the measurement, in particular, 

the sample size. If any component being analyzed was not detected, the detection limit for 

that compound in that analysis is given as a ,ess than• value (e. g. < 0.1 ug/L). Detection 

limits obtained from GC analyses were calculated from the current response factor, the 

sample size, and the estimated minimum peak size (area) that would have been visible 

under the conditions of the measurement 

QUALI'lY ASSURANCE/QUALI'lY CONTROL PROCEDURES 

Tracer Research Corporation's normal quality assurance procedures were followed 

in order to prevent any cross-contamination of soil gas samples. These procedures are 

described below: 

Steel probes are used only once during the day and then washed with high 

pressure soap and hot water spray or steam-cleaned to eliminate the poss1oility of 

cross-contamination. Enough probes are carried on each van to avoid the need to 

reuse any during the day. 

• Probe adaptors (TRACER's patented design) are used to connect the sample 

probe to the vacuum pump. The adaptor is designed to eJiminate the possfuility of 

exposing the sample stream to any part of the adaptor. Associated tubing connecting 

the adaptor to the vacuum pump is replaced periodically as needed during the job 

to insure cleanliness and good fit. At the end of each day the adaptor is cleaned 

with soap and water and baked in the GC oven. 

Silicone tubing (which acts as a septum for the syringe needle) is replaced as 

needed to insure proper seaHng around the syringe needle. This tubing does not 

directly contact soil gas samples. 
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Glass syringes are usually used for only one sample per day and are washed 

and baked out at night. If they must be used twice, they are purged with carrier gas 

(nitrogen) and baked out between probe samplings. 

Injector port septa through which soil gas samples are injected into the 

chromatograph are replaced on a daily basis to prevent possible gas leaks from the 

chromatographic column. 

Analytical instruments are calibrated each day by analytical standards from 

Chem Service, Inc. Calibration checks are also run after approximately every five 

soil gas sampling locations. 

Subsampling syringes are checked for contamination prior to sampling each 

day by injecting nitrogen carrier gas into the gas chromatograph. 

Prior to sampling each day, system blanks are run to check the sampling 

apparatus (probe, adaptor, 10 cc syringe) for contamination by drawing ambient air 

from above ground through the system and comparing the analysis to concurrently 

sampled ambient air analysis. 

All sampling and subsampling syringes are decontaminated each day and no 

such equipment is reused before being decontaminated. Miaoliter size subsampling 

syringes are reused only after a nitrogen carrier gas blank is run to insure it is not 

contaminated by the previous sample. 

• Soil gas pumping is monitored by a vacuum gauge to insure that an adequate 

gas flow from the vadose zone is maintained. A reliable gas sample can be obtained 

if the sample vacuum gauge reading is at least 2 inches Hg less than the maximum 

pump vacuum. 
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TEST RESULTS 

A total of 63 soil gas and 8 ambient air samples were collected and analyzed on site. 

Analytical data are condensed in Appendix A and reported in micrograms per liter. 

Appendix B contains maps showing the distnbution of the target VOCs. 

Ambient air samples were collected during the course of the investigation to help 

evaluate the Level of Significance for the selected compounds. The Level of Significance 

is simply the level above which is considered to be significant in terms of groundwater or 

soil contamination. TCA, TCE and PCE were not detected in any of the ambient air 

samples analyzed in the field. The Level of Significance for each target compound is based 

on several factors; concentrations in ambient air, background levels, and TRACER's past 

experience. Based on the evaluation of these factors, the Level of Significance fc;>r the 

selected target compounds was determined to be 0.001 ug/L In other words, soil gas 

concentrations of TCA, TCE and PCE greater than the determined Level of Significance 

may indicate poss1ble VOC contamination in the vicinity.· 

Prior to the start of the soil gas survey, sample locations were placed by the client. 

The investigation started at sampling point SG-91-1 and contim1ed from that point as data 

became available. Sample locations SG-91-1 through SG-91-10 were collected along North 

Coors Road, investigation proceeded to the north-northwest of the Spartan Building and 

proceeded to cover the area surrounding the building. 

TCA concentrations over the entire site ranged from non-detect ( < 0.0004 ug/L) to 

12 ugfL The highest concentration was detected at sampling location SG-61. The elevated 

levels of TCA are concentrated around the Spartan Building and decrease as you move 

further away from the building decreasing to non-detect ( <0.0004 ugfL) leve1s to the 

northwest. 

The TCE detected followed much the same path as the TCA mentioned earlier 

although not a broad spread. TCE ranged in concentration from non-detect ( <0.001 ug/L) 
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to 24 ugfL detected at sampling location SG-91-61. Concentrations of TCE above 1 ug/L 

were detected at those sampling locations immediately surrounding the Spartan Building 

with concentrations decreasing away from the building. The TCE seemed to be 

concentrated in a more southwesterly direction than the TCA as shown if figure 3. 

PCE was also detected during the investigation. The PCE was detected in a much 

smaller area that either the TCA or the TCE and at lower concentrations. The PCE ranged 

in concentration from non-detect ( <0.0006 ug/L) to 0.2 ugfL being detected at sampling 

locations SG-91-42, SG-91-49, SG-91-50, and SG-91-6~ these samples being located 

immediately to the north-northwest of the Spartan Building. One isolated area around 

sampling location SG-91-38 also showed contourable levels of PCE. 

CONCLUSIONS 

The highest concentrations of TCA, TCE and PCE were detected at those sampling 

locations in the immediate vicinity of the Spartan Building. Concentrations decreased to 

levels of non-detect to the northwest. No conclusions can be drawn regarding the area to 

the southeast of this site because no samples were collected to the southeast of the Spartan 

Building, further investigation would need to be conducted to assess the area in this 

direction and soil gas technology would be ideal for this function. 
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METRIC CORPORATION/SPARTAN FACIUTY/ALBUQUERQUE, NEW MEXICO JOB #l-91-263-S 
6/17191 
CONDRHSRD DATA 

TCA TC8 PCB 
5AMPLB ulll alii ul/l 

AIR <0.0002 <0.0007 <0.0003 
S0-91-1-6' 0.01 0.003 0.009 
50-91-2-6' u 0.02 <0.0006 

S0-91-~' 0.08 0.03 0.001 
S0-91-4-6' 0.4 0.3 0.004 
50-91-5-6' 0.1 0.1 0.003 

S0-91~ 0.2 0.4 0.004 
S0-91-7-6' <0.0004 0.004 <0.0006 
S0-91-3-6' 0.07 <0.001 <0.0006 

S0-91-9-6' <0.0004 <0.001 <0.0006 
S0-91-10-6' <0.0004 <0.001 <0.0006 
S0-91-11-6' <0.0004 <0.001 <0.0006 

S0-91·12-6' <0.0004 <0.001 <0.0006 
S0-91-13-6' <0.0004 <0.001 <0.0006 
S0-91-14-6' o.oos <0.001 <0.0006 

S0-91-U-6' 0.1 O.Ol <0.0006 
S0-91-16-6' <0.0004 <0.001 <0.0006 
AIR <0.0002 <0.0007 <0.0003 

S0-91-17-6' <0.0004 <0.001 <0.0006 
50-91-11-6' <0.0004 <0.001 <0.0006 
S0-91-19-6' <0.0004 <0.001 <0.0006 

S0-91-l0-6' <0.0004 <0.001 <0.0006 
S0-91-21-6' <0.0004 <0.001 <0.0006 
s0-91-n-4' <0.0004 <0.001 <0.0006 

ADIItped by: D. Ho 
Prooled bf:--~:l:~~------
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METRIC CORPORATION/SPARTAN FACIUTY/ALBUQUERQUE, NEW MEXICO JOB #l-91-263-S 
6117/91 
CONDENSED DATA 

TCA TCB PCB 
SAMPLB u&ll u&ll u&ll 

S0-91-23-.5' <0.0004 <0.001 <0.0006 
S0-91-2.4-6' <0.0004 <0.001 <0.0006 
S0-91-:H-6' <0.0004 <0.001 <0.0006 

S0-91-26-4' <0.0004 <0.001 <0.0006 
S0-91-27-6' 0.003 <0.001 <0.0006 
S0-91-28-6' 0.01 <0.001 <0.0006 

S0-91-29-6' 0.09 0.01 <0.0006 
S0-91-30-5' 0.04 <0.001 <0.0006 
S0-91-31-6' <0.0004 <0.001 <0.0006 

S0-91-31-6' <0.0004 <0.001 <0.0006 
AIR <0.0001 <0.0007 <0.0003 

AaaJyz.ed bJ: D. Ho 

Proofed br-·__c--:..."------
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METRIC CORPORATION/SPARTAN FACIUTY/ALBUQUERQUI!"., NEW MEXICO JOB #1-91-lU-S 
61111191 . 
CONDI!NSI!D DATA 

TCA TCB PCB 
SAMPLB ut/1 ut/1 ut/1 

AIR <0.0001 <0.0007 <0.0003 
S0-91-~' 0.01 0.01 <0.0006 
S0-91-34~' 0.1 0.8 0.01 

S0-91-35~' 0.06 0.1 0.003 
S0-91-36-6' 0.3 0.4 0.03 
S0-91-37~' 0.07 0.06 <0.0006 

S0-91-]8.6' u 0.2 0.001 
S0-91-39~' 0.04 <0.001 <0.0006 
S0-91-40-5' 0.06 <0.003 0.007 

S0-91-41-6' 0.03 0.03 0.001 
S0-91-42~' 0.6 I 0.2 
S0-91-4U' 0.01 0.3 0.01 

50-91-44-4' <0.0004 <0.001 <0.0006 
S0-91-45-5' <0.0004 <0.001 <0.0006 
S0-91-46-6' <0.0004 <0.001 <0.0006 

A Ill <0.0001 <0.0007 <0.0003 
S0-91-47-6' 0.3 0.1 <0.006 
S0-91-4U' 2 I 0.03 

S0-91-49-5' 7 I u 
S0-91-50-6' I I u 
S0-91-51-5' 0.001 <0.001 <0.0006 

S0-91-52-5' 0.001 <1.001 <0.0006 
S0-91-,l-5' 0.006 <0.001 <0.0006 
S0-91-54-5' 0.003 <0.001 0.002 

Aulped by: D. Ho 

Proofed "r-·-~kr'-~-----
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METRIC CORPORATION/SPARTAN FACIUTY/ALBUQUERQUE, NEW MEXICO JOB #l-91-263-S 
6{18191 
CONDI!NSIID DATA 

TCA TC8 PCB 
SAMPLB alf1 ulf1 ulf1 

50-91-!15--6' 1 l 0.09 
50-91-.56--6' l 3 0.1 
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Soil Gas Information Summary 
Spartan Technology, Inc. 

Coors Road Plant 
Albuquerque, New Mexico 

1. The Spartan Plant began operation in 1961 to manufacture electronic 
components. The manufacturing process generated an aqueous metal 
plating waste and a solvent waste. These wastes were accumulated in 
on-site surface impoundments located in what is now referred to as 
the pond/sump area on the northeast side of the building. 

2. In 1983, several groundwater monitoring wells were installed around 
the pond/sump area. Analytical results from groundwater samples 
obtained from these wells indicated concentrations of TCE and TCA above 
state standards. 

3. In Spring of 1984, Tracer Research Corporation condutted a limited soil 
gas survey to a) assist in delineating the extent of off-site groundwater 
impacts and b) determine if there was a source upgradient from the 
Spartan property. Over 50 sampling points were utilized on-site and 
9 sampling points were utilized along Irving Boulevard south of the 
property. Highest constituent concentrations were observed in tha 
sampling transect nearest the pond/sump area (near current monitoring 
well MW-17). Soil gas TCE concentrations ranged from 720 ug/1 (161 ppmv) 
to less than 0.25 ug/1. TCA concentrations ranged from 440 ug/1 (97 ppmv) 
to less than 0.25 ug/1. 

The Tracer study concluded a) that soil gas concentrations decreased 
radially in all directions from the pond/sump area and b) that concentration 
isopleths are skewed to the southwest in the direction of groundwater 
movement (RFI, Attachment 7, Appendix B). Results were also included in 
Appendix 2 of the CMS Report. 

4. The use of soil gas as a 11 tracer" for groundwater contamination was 
an evolving technology. The 1984 Spartan soil gas/groundwater investigation 
was summarized in a paper by Eric Lappalla in 1984 and was included in 
the 1989 EPA Seminar Publication "Corrective Action: Technologies and 
Applications" (EPA/625/4-89/020). 



5. In September 1985, a vadose zone investigation was conducted on site-
primarily in the pond/sump area. At EPA's request, a report containing 
the results and discussion of this investigation was not included in 
the RFI; however, boring logs and analytical results were included in 
Attachment 6 of the RFI. A total of 13 borings (including groundwater 
monitoring well MW-18) were used. Soil samples were obtained at 
approximately 5-foot intervals. These samples were screened using a 
PID to select samples for laboratory testing. A total of 126 soil 
samples were subsequently analyzed for TOX. The 21 samples with positive 
TOX detection were further tested for target VOC previously identified 
in groundwater samples. Voc was detected in only 6 of these samples 
(RFI, p. 82-83). 

The results of the field screening and analytical testing showed 
that highest concentrations occurred in the immediate pond/sump area 

and were associated with silt/clay and/or the water table. At the time 
of the investigation (9/85), it appeared that the bulk of any contaminant 
release had completed its migration to the water table leaving behind 
only scattered residual VOC sorbed onto fine-grained silts and clays. 
Consistent with the 1984 soil gas survey, concentration isopleths were 
centered on the pond/sump area. 

6. In July 1987, an extensive soil gas survey of over 100 sampling points 

was made. The purpose of the soil gas survey was to determine the excent 
and magnitude of groundwater impacts--particularly off-site (At this 
point in time, 25 groundwater monitoring wells had been installed on-site). 
The soil gas investigation indicated that on-site concentrations had 
dropped well over an order of magnitude since the 1984 survey. The 1987 
results were also consistent in pattern with the 1984 soil gas study 
and the 1985 vadose zone investigation--the isopleths were still centered 
on the pond/sump area. The 1987 study is included in Attachment 7 of the 
RFI and Appendix 2 of the CMS. 

7. A third soil gas survey using 63 sampling points was conducted in June 
1991. The 1991 investigation covered approximately the same area as 
the 1987 survey, so valid comparisons could be made. A report was 
included in Attachment 9 to the RFI Report and the results were included 
in Appendix 2 of the CMS Report. 



In this third survey, both TCE and TCA were found over the same 
area as in the 1987 survey, but concentrations had dropped approximately 
an order of magnitude (RFI, p. 97 and CMS p. III-28 and III-29). The 
concentration pattern was consistent with previous \'lprk. At a single 
location on the southwest side of the building TCE concentration was 
a maximum 24 ug/1 (5 ppmv) and TCA was a maximum 12 ug/1 ( 3 ppmv). 
Moving away from the plant, concentrations dropped over 4 orders of 
magnitude. 

8. The RFI Report was approved by EPA on July 1, 1992. 

9. In April 1996, soil gas data was obtained from 13 monitoring wells 
screened across the water table. Soil gas samples were obtained from 
the monitoring wells and analyzed for VOC. The soil gas results were 
consistent with previous investigations. Highest soil gas concentration 
occurred on-site near the pond/sump area. Soil gas concentration decreased 
rapidly moving away from the source area and concentrations were 
negligible off-site. The obtained soil gas results were compared to 
predicted equilibrium soil gas concentrations calculated using Henry•s 
Law and the groundwater concentration at each well location. The 
comparisons indicated that, with the possible exception of TCA at 
monitoring well MW-17, soil gas is not a source of constituents to the 
groundwater and, in fact, groundwater is probably the source of VOC 
detections in soil gas at locations distant from the pond/sump area 
(CMS, p. III-29- p. III-30, Appendix 2). 

10. In June 1996, a vapor probe cluster was installed in the immediate 
vicinity of the solvent sump area. This was the first intrusive 
investigation in the source area since the pond/sump area had been 
closed and capped with pavement in 1986. The vapor probe cluster 
consisted of six individual probes screened at approximately 10-foot 
intervals down to just above the water table. Subsurface materials 
ranged from clay and very fine sand to scattered cobble gravel. As 
expected because of the location beneath the sump area, soil gas 
constituent concentrations were very high, ranging from 24,000 to 
27,000 ug/1 TCE (5376 to 6048 ppmv) in fine sand to cobble gravel zone 
at 60 feet (Soil Gas Report, p. 14 & Appendix 2). These results were 
consistent with previous data. 



11. In February 1997, 5 vapor recovery wells w~re installed in and around 
the pond/sump area. Recovery well VR-1 was installed through the 
center of the original solvent sump and the remaining wells were 
installed at varying radial distances up to 100 feet. All wells were 
screened from 10 feet bgs to just above the water table (approximately 
55-foot screen). During installation, headspace soil gas readings 
were obtained from soil samples at 5-foot intervals. Well VR-1 had 
the highest headspace readings of 280 ppm with the higher readings 
corresponding to silt/clay zones. In the remaining wells, headspace 
readings were in the single digit to fractional ppm range. Subsequent 
sampling and analysis gave consistent information with the established 
pattern. VOC concentrations were highest at VR-1 and dropped off an 
order of magnitude at a radial distance of 100 feet from the sump 
location (Soil Gas Report, pp. 1-7, Appendix 1). 

12. A soil vapor extraction (SVE) pilot test was conducted on site in 
February 1997. The pilot test was conducted in VR-1 and demonstrated 

a useable radius of influence of 175 to 200 feet at a flow of 65 cfm 
and an extraction well vacuum of five inches of water. The effects of 
the clay zones could be easily seen in the vapor probe cluster vacuum 
readings some six feet away from the recovery well (Soil Gas Report, 
pp. 16-21, Appendix 3). 

13. In lieu of any soil gas data, the areal extent of soil gas outside the 
source area could be inferred from the areal extent of the groundwater 
plume. Assuming that soil gas constituent concentrations are in 
equilibrium with aqueous-phase concentrations at the groundwater surface, 
Henry's Law could be used to calculate soil gas concentrations. As 
given in Appendix 2 of the CMS: 

TCE gas concentration in ppmv = 0.072 water concentration in ug/1 
TCA gas concentration in ppmv = 0.030 water concentration in ug/1 

At equilibrium, the 10 ppmv soil gas limit would correspond to groundwater 
concentrations of 139 ug/1 for TCE and 333 ug/1 for TCA. 

However, as the April 1996 deep soil gas investigation showed, actual 
soil gas concentrations (with the single exception of TCA at MW-17) are 
significantly below predicted equilibrium concentrations--particularly 
with distance from the pond/sump area. 



14. From 1984 through the present date, soil gas information has been 
obtained through a variety of investigations; however, the information 
provides a consistent description. 
a) The area of elevated soil gas concentration ()10 ppmv) is finite 

and within the boundaries of the Spartan Property. 
b) Primary constituents are TCE and TCA. 
c) Soil gas concentrations are highest in the immediate vicinity of 

the original solvent sump. 
d) Concentrations decrease rapidly with increasing horizontal distance 

from the original solvent sump area. 
e) Soil gas impact occurs through the entire unsaturated vadose zone 

with highest constituent concentrations corresponding to silt/clay 
layers with sorbed residual VOC. 

f) Soil gas does not appear to be a source of contamination to 
groundwater. 

g) All data (and regression analyses) indicate that elevated ()10 ppmv) 
soil gas concentrations may extend out approximately 200 feet from 
the sump area--at least on the north side of the building. 

h) Because of the capping effect of the building and the pavement around 
the building, elevated concentrations may extend slightly beyond the 
south side of the building. 
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The average annual windspeed is 9 miles per hour. Spring is the windy season. 

Winds blow most frequently from the north in winter, and from the south along the river 

valley in summer. 

B. Contamination Characterization 

hydrogeologic· characterization and ·contamination charaderizatl6ri ·contained in the. RFI 

Report. In accordance with. §1.3. of the Consent Order, approval of the RFI Report 

incorporated the document into the Consent Order: However, almost five years have 

eiapsed since the final sampling and analysis (June i 991) used to complete the approved 

RFi Report. In" accordance with Task VII of Exhibit l to the Consent Order, sampling and 

analysis conducted in tfie. post-RFI period is being used to update the characterization 

Information -in-the· RFi Report~-~--lnformation- on···post-RFI changes .. to ··contamination 

r~suifs from ·tWa···additionai wells riot sampled since.-the. RFI, . and recent. deep·. soli-gas 

re-suits from i:rUF=z monitorlngwelis.screened.across·the top.offfie.saturated zone: 

lri the -~ireafmajorify (75%) ofgroundwafer sampling locations with detedionhlstories, 

ContamiriaHon.1s decreasing; however;· the-leading edge of the ·e:ontaminiu1t plume has 
moved past several down-gradient wells showing non-detection in the RFI Report. With 

the--exception of"eight wails near the ieading edge of the plume; the remaining 37 wells 
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show elttierdecreasln9 ·time· fllstorle·s · (24rwelrsror co~Hnuingnon=-a~tecf(i3~we1isY: Af the 
currenftime:lour-hydraulicaiiy dowrl"~9raalenlwens·cantrnue-fosflow-non-Cieteet. 

sfiownc>n:aetecf.7~t=urther~ ··recent ···ae~J:r sou:g-as. inyesjlgaHonJfi.qicated"-elevatea ·_ voo 
ca8cenfraUcm oc~uHin9.oniy under the-lme-riofmlfi~ti~~orn=a-cnay~ 

Aii rntormaflon developed to dafe-ln-alcates··tfial:.-wltiltfiEre~epllon ·af tfiirleadiii~fedge 

of the· plume;· tile ·c:ontamfnatiori ct1araetedzatl6h coiifalned-lnlhe- Rt=f Report is-stiil ·valid: 

Even with the movement of the plume leading-edge nofed since fhe-RFI Report, file plume 

is. adequately charaCterized for eMs pu-rposes: 

1 . Soil Contamination 

a. Vadose Zone Investigation 

The results of PID field screening during the RF(drilling program, analytical 

testlng-'ofl)oiehoie ·solr'samples: multiple surface soil gas screenings, and recentiy 

conduete(:j~qeep~~oifgas ariafyses: indicate that contaminants migrated downward from the 

ponds and sump. The vertical migration was influenced by the relative location of fine 

grained silt and/or clay lenses and the presence of more porous coarse-grained sand and 

gravel layers. Interpretation of the results indicates both sorption and some lateral 

spreading occurred due to silt/clay layers. Based on available results, most of the 

contaminant release has completed its migration to the water table, leaving behind only 

scattered residual levels primarily in the vadose zone underneath the pond and sump area. 
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Soil gas screening (RFI borehole screening) indicated a general increase in 

soil gas concentrations of volatile organic constituents (VOC) with depth with the highest 

concentrations observed under the sump/pond area. Isolated occurrences of higher soil 

gas concentrations were also observed at depths corresponding to clay/silt lenses. These 

localized soil gas concentrations are believed to be related to residual VOC sorbed onto 

the finer-grained soil materials. Recent deep solrgas-analyses-conduded in· Aprill996 

indicate that, with the exception of the immediate source ·area, VbC were irl' the low single

CJIQ!f ppm (voiume or ppmv) range fo no detect. hthe immediate source ara (UFZ monitor 

weil MW-17), VOC were eievated with 184 ppmv TCE and 122 ppmv TCk 

With the exception of TCA concentration In MW-11, deep s6ii gas results lnciuded In 

AppendiX' 2 .. ·are --below-· equiilbrlum concentrations with -respect -to groundwater 

c·ancentrations predicted by published Henryis Law constants. Based on the deep soil gas . 

results, Heriryis taw·caiculafions-·and 'considering vapor densities. for TCE arid TCA are 

approximateli" 4=f72"llrrles· ·a.lr. aensfty:;-lt19'""56il -gas concentrations- indicate that 'any 

remaining source material iri the unsaturated zone is not migrating to any degree to the 

ground water.-· rn-facftheobseiVed soii gas concentrations may;'in "tact, be the resl.iifof 

drssoh.Jtion fro·m--9rounawater: 

Total metals analyses were conducted to assess concentrations of cadmium, 

chromium, lead, and nickel. Analytical results on several samples indicated that chromium 

exceeded nominal background levels (2-3 milligrams per kilogram (mg/kg)). Maximum 

chromium concentration exceeded 3000 mg/kg underneath the sump/pond area. Evaluation 
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of the data indicates sorption onto silts and clays is probably the dominant process 

affecting chromium concentration. 

b. Surface Soil Gas Investigations 

Three SJJ.il~~ soil gas investigations have been conducted at the Spartan 

facility. The first soil gas investigation was conducted in 1984, and involved primarily on-

site locations. The second investigation was conducted in 1987, and involved both on-site 

and off-site locations for soil gas measurements. The third investigation was conducted 

in June i99f, and covered both on-site and off-site locations (See Figure 3for' Report 

fqenflficatlan). 

The purpose of these investigations was to obtain an estimate of the areal 

extent of the contaminant plume and to examine the impact of the Interim Measure (IM) on 

soil gas VOC concentration. All soil gas samples were taken in the shallow subsurface, 

approximately five to six feet below ground surface. CcintouTplof~r~ofsoii"gas 

CcincerilrauOfis_ 1f®'iJll(lfif9.:"eJ6ygstiQations~are ·9 lveliJnAppendi~2-; 

Based on these sUij_a~~soil gas surveys, it appeared that the contaminant 

plume had moved a short distance beyond the facility boundaries. The shape of the 

sunac'e~soil gas plumes also seem to suggest dispersion and diffusion as the predominant 

plume transport mechanisms with a lesser advection influence. 

Based on the results of the 1987 and 1991 surface soil gas surveys, TCA and 

TCE were detected in the ~unace:soil gas over approximately the same area. However, 
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within the facility boundary, the 1991 TCE concentration dropped approximately an order 

of magnitude with only a single sampling point south of the building above 1 0 micrograms 

per liter (~g/1). The 1991 TCA concentration also decreased approximately thirty to fifty 

percent within the property boundary to a single peak level above 1 0 ~g/1. Comparison of 

1991 data to 1984 on-site data indicate over a thirtyfold decrease in TCA and a fiftyfold 

decrease in TCE. The surface soil gas results indicate a significant change in soil gas 

concentration due to both source removal and initiation of the upper flow zone IM in 1988. 

c:---_-beep SoifGas fnvesthjaHOri 

In April 1996, soil gas samples were obtained from a number of upper flow 

zone wells screened across the top of the saturated zorie: Soil gas was purged from the 

weifsuntli slabie:~ repilcafe· sol1 1 gas coricentratiOiiswere ·rndlcafed on a phof6ionlzati6"n 

d~tector flefd screening instrument' calibrated to TCE~ Negative pressure and purge rate 

were alsofecordecr· Atter-purging-was·-cariipieted;-sOif gas-samples were coiiected ·using 

t edia~-bagsi"nsfalled In-a- vacuum boX:- The- soli-gas samples ·were analyzed -on the 

foilowlng da{at a locallaborafor}t using EPA Method8010/862o procedures.· Resuits are 

§lvenlrrAppenalx2~ 

fheaeepsolnjas·-resuits).re conslstenfwlth the earlier'surlace soil gas results: 

• --~~-...... ·;;; """!' ~.--... ·~·_. .... -· .... ;· - ... ·--~~ "t' .. -~ ~-····· - .......... .~.~·- r·.--..~. ~·t· ·. ,., .• : ..... ---.-.... ~,. --:··-.··r• ,-·~·-.-" .. _ ,., 

• H1ghest s01l gas concentration occurs 1n the source area; 

• ·sail ga~rConcentratidn Is negligible off-site: 
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th·e-~eeii"S9U,9~reS!:iffSJiso1ndlcafeJhat;wi_HiJF1eJiossi~I~c9pflonofl'CAintfie 

poria sump ~re~.~9i1Jias Is n9ra-sauTce-of consHtuenfsfo'TtiEfQfouncrwaferaHd, -,,tact; 

ground ~term~V,~~IfifSOifrtelordeep· soli gasvp~·-:aetecli~ 

2. Surface Water and Sediment Contamination 

There are three surface water bodies in the vicinity of the Spartan facility. The Rio 

Grande is located approximately 3,000 feet east of the Spartan facility, the Las Cal abaci lias 

Arroyo is located approximately 1,200 feet north of the facility and the Corrales Main Canal, 

an irrigation channel, is located approximately 300 feet east of the facility. 

Based on regional and site-specific groundwater gradients, each of these surface 

water bodies is either upgradient or cross-gradient from the source area at the Spartan 

facility. In addition, the elevations of the water bodies are well above groundwater 

elevations beneath the Spartan facility and hence would not be affected by the contaminant 

plume. 

3. Air Contamination 

Soil gas concentrations measured in 1991, approximately five to six feet below 

ground surface, indicated average TCE and TCA soil gas concentrations of less than 

1 o j.lg/1 (2:2ppijlv'}'on-site at the Spartan facility, tapering off to 0.001 j.lg/I-(0.00022ppriiv) 

approximately 1/2 mile away. The mass flux rate of these constituents into the 
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atmosphere, while not measured, is believed to be minimal due to the low concentrations 

of soil gas measured during the 1991 survey. 

4. Groundwater Contamination 

a. Definition of Plume 

A total of fifty-six groundwater monitoring wells have been installed to assess 

groundwater elevations and to collect representative groundwater samples for chemical 

analyses in an effort to evaluate the horizontal and vertical limits of the contaminant plume. 

Figure i d (RFI Figure 53) presents pertinent well screen data for the wells. TCE and TCA 

concentration values have been used to define the plume configuration because they 

represent the major constituents of the groundwater contamination. l3ased ·ari 

concentration a?f~l?ncrj3Iuffle--coritounnir 91ven-in--the ___ RFCReport, ... an-avera9e ·rc~:: 

concentrauorrora44 1J9lf wascarcmatecnar the uF=z ·a:n<f an ave'fage concentratio-n ot sos 

~9;rconslderlri9aii:lfiree· tiow zones~~.-Uslri9 results- ot the ~rs9s ·sampling ··lntorrnaHOn 

(in~iuded In· App_~[a.rg·1 j ~and-J 99~j)iumEl-cciritourlng inCluded iffUiis report;Uie ·average 

UF=z :rcE:-concen.~1ionrs·a72 -~971 ~na1~etfiree~trow:zone-fcEJ'vera9Efconcefitrafiofi is 

36~119/i:-~:rc.A.-ha.s~ ~1eno!)se..Veolc)Occuraf conc~ntrations·orapproxlmateJfonelhlra 

of ·:rcE-- ccincefitratlcirC'-Anaiytlcar~ resGits"lhrough -·January ··.1 996 are. si.nlimadzed . iri 

Appendix i .I 
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APPENDIX 2 

SOIL GAS MONITORING 

a) Results of 1984, 1987 and 1991 Surface 
Soil-Gas Screening from RFI Report 
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Spartan Technologies, Inc. 
Soil Gas to Groundwater Comparison 

Jan. 1996 
GIN Monitor 

Well Locatign _, __ 

7 
13 
14 
15 

On Site 
- - - --
OnSite 
OnSite orisite ---

17! -Source 
On Site 18 

21 
27 
33 
37 
48 
57 
61 

NOTES: 

Source 
OnSite 
OnSite 
Off Site 
Off Site 
OffSite 
OffSite 

340.00 -- -- -- ---
380.00 

. -. -- . - - -
290.00 

-- -------
See Note 6 

3,800.00 
see-Noie6 ·-

22o.oo 
See N()t~ 6 , __ _ 

2,000.00 
720.00 
350.00 --- -- ---- -

NO <0.3 
_1,9o6.()o·---- · 

0.25 
---· -- --

14.00 
~-·------ . --

15.00 
------.. -

1.40 _, __ 820~00 
- 170.00 
-~---- ---
--. 6.20 

5.60 
1.30 

0. 
3.136 

=~~~~t~-~--~~2!~~ t-=~-~. 
183.680 -- ·--· 1 

38.080 
--------· -

1.389 
1.254 

- --- ---
0.291 

- - - - - -~- -·--

1.030 1.99% ------ ------ - t-----~1 
NA NA 

---NA-- - -NA--
0.132 --0.10~-

----

NO <1 
. -- -·- ----' ~--

NO <1 

13.00 ~---

1). Predicted soil gas concentrations obtained using gas constants from Henry's Law (HL). 
gas concentration (ppmv) = HL *water concentration (ug/1) 

HL gas constant for TCE 0.072 
HL gas constant for TCA 0.030 

2). Soil gas concentrations (ppmv) were calculated from laboratory data using the following conversion 
(Albuquerque conditions, P = 621 mm Hg; T = 20 deg. Centigrade) 

C (ppmv) = 0.224 * C (ug/1) (TCE) 
C (ppmv) = 0.221 * C (ug/1) (TCA) 

3). Onslte location indicates Monitor Well is on Spartan Property. 
4). Offsite location indicates Monitor Well is not on Spartan Property. 
5). Source location indicates Monitor 'Nell is on Spartan Property in the vicinity of the original source. 
6). Groundwater data not available. 

026602.01 00 File: wk4 04/29196 03:23PM 

Actual 

NA 

0.60% 
NA 
NA -------- - -
NA 



SPARTON TEC:I-IN"OLOGY, INC. 

Monitor Well Vapor Sampling 

Introduction: 1bis test procedure was initiated to collect vadose zone soil gas data immediately 
above the water table. Several UFZ wells screened across the water table were selected for the 
test, see attachment 1 for all UFZ wells elevation data. Initially 21 wells were selected for testing 
with two in reserve pending analytical results, MW-7, 13, 14, 15, 17, 21, 33, 36, 37, 47, 48, 52, 
53, 57, 58, 61, also recovery wells !\.1\V-18, 24, and 27, and wells in reserve MW-51 and 63. 
MW -16, in the source area was rejected as the water level elevation was above the top of the well 
screen. Recovery well !\.1\V-24 in the source area was substituted for MW-16. As analytical data 
became available other wells were rejected The final cowtt was 13 wells sampled, !\.1\V-7, 13, 14, 
15, 17, 18, 21, 27, 33, 37, 48, 57 and !\.1\V-61 with 2 samples rejected as invalid, :tvfW-24 and 
?vfW-25, see text. 

Procedure: Calibrate PID at the start of each day. Test and/or calibrate PID between wells. 
Unlock and open well, take an initial PID reading, detennine water level elevation and casing air 
volume. Pun dedicated sampling equipment and install test plug. Install approximately 3 feet of 
vinyl tubing to test plug via 118 in. brass hose barb and a Parker Quick-Connect fitting. The other 
end of the vinyl tubing was rwt through the pressure wall of the Xitech sampler and connected to 
the vacuum line via a brass hose barb. The rest of the purging apparatus was connected as 
illustrated on the attached drawing, see photographs also. The end of the air discharge line was 
taped to the sampling port of the PID and this was inserted and sealed with tape into a 50 gal 
plastic bag. The plastic bag was inserted into a 32 gal steel drum to approximately measure 
evacuated air volume. The portable vacuum pump was started and PID (ppm TCE), flowrate 
(SCFH), and vacuum (in. of Hg) readings were taken see field notes in attachment 2. When at 
least 3 casing volumes of air were purged and some semblance of stability achieved for PID 
readings the vinyl sampling tube was pinched near point 3, the sample tube was disconnected from 
the vacuum line at point 3, see illustration. The sample tube was then connected to a SKC tedlar 
bag, the crimp in the vinyl tubing was released, the tedlar valve was opened and the sample bag 
was sealed inside the Xitech Box. Xitech vacuum pump turned on and well vapor sample drawn 
into the bag When the bag was full the vacuum pump was turned off, Xitech vent valve opened 
allowing access to sample bag. The tedlar bag valve was closed, sample tube disconnected, tedlar 
bag was labeled and placed in a cooler, see photographs. All equipment was disconnected. The 
test plug and brass hose barb fittings were decontaminated via an Alconox wash and DI water 
rinse. Vinyl sample tube was disposed after each use. 

Results: See enclosed tables and data summaries. 
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SPARTON TECHNOLOGY, INC. 

EquipMent Illustr0 tion For 
M on i tor 'Well V 0 p or S 0 r1 p l in g 

10, 1996 April 

Not to Sc0le 

Noshok Vocuu~ Gouge 
/ 0 to -30 in of Hg. 

4 

[J[l_lo 6 

---PID 

TXitech I liter bog so~pler. 
32 got. steel dru~ to o.pproxi~o.tely 
deter~ine purge oir volu~e. 

QED Model 3111 Porto.ble Driver with go.s 
powered Tho~os Ind. oil-less co~pressor/ 
vo.cuu~ pu~p. Two vocu~~ ports o.nd one 
co~pression port. 

f-- UFZ ~onitor well screened a. cross wo. ter 
to.ble, 2 or 4 in. PVC cosing with SS screen. 

'7 

I. Po.rker bro.ss quicl< connect with 1/8* hose bo.rb. 

2. [xcelon lo.b gro.de vinyl tubing, 1/8' ID 114* DD. run 
thru pressure woll of Xitech So~pler. 

3. Po.rker bro. ss I /8' hose borb to I I 4 • hose odo.pter. 

4. Vocuu~ Line oF Speedoire Corp. 250 psi rubber/nitrile 
hose 1/4" ID 1/2' DD by 35 ft. 

5. Steel o.nd bro.ss Tee 

6. Air discho.rge Line oF Speedoire Corp. 12 ft. by 1/4' ID 
retro.cting Nylon o.ir hose 200 psi. 
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TABLE 1 

Summary of Sampling Data and TCE Gas Concentration 

Well Date Bev top WLE PID* Vacuum Flowrate TCE 
No. Sampled of scrn ppm TCE in of Hg SCFH mg/m3 

MW-7 04/10/96 4981.30 4977.82 2.2 14.2 47 0.25 
MW-13 04/10/96 4983.25 4975.26 2.3 12.9 58 14 
MW-14 04/12/96 4980.41 4972.39 2.5 11.5 45 15 

MW-15 04/11/96 4987.49 DRY 1.0 14.0 55 1.4 
MW-17 04/10/96 4982.28 4979.20 96.5 12.0 59 820 

MW-18 04/10/96 4977.58 4967.81 39.3 13.0 70 170 
MW-21 04/12/96 4983.86 4978.84 0.0 9.5 39 6.2 

MW-24 04/12/96 4980.30 4973.30 4.3 16.5 10 NS 

MW-25 04/12/96 4981.30 4975.36 2.9 9.0 7.5 NS 
MW-27 04/11/96 4978.50 4972.59 1.1 7.0 36 5.6 

MW-33 04/11/96 4981.29 4973.42 0.0 11.5 68 1.3 
MW-37 0.4/15/96 4976.66 4969.70 0.0 15.5 

I 
48 4.6 

MW-48 04/15/96 4976.31 4967.65 0.3 12.0 36 <0.03 

MW-57 I 04/15i96 ! 4977.54 4967.12 0.3 15.0 14 <0.03 

I MW-61 04/12/96 4975.98 4967.47 0.3 I 11.5 I 46 I 0.59 

*PID reading at sampling time. 



Summary of Data During Monitor Well Gas Sampling 

Day 1 04/10/96 

MW-7 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 1 47.6 14.2 
Maximum 2.3 47.6 14.2 

Average 1.9 47.6 14.2 
Final 2.2 47.6 14.2 

MW-13 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 1.5 58 12.9 
Maximum 3 58 12.9 
Average 2.4 58 12.9 

Final 2.3 58 12.9 

MW-17 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 25 59 12 
Maximum 99.5 63 13.2 
Average 96.3 59 12 

Final 99.5 59 12 

MW-18 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0.9 62 11 
Maximum 42.7 70 13.5 
Average 33.1 66.7 12.3 

Final 39.3 70 13 



Day2 04/11/96 

MW-33 Readings PID A ow rate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0 68 1 1 
Maximum 0.5 73 12.5 
Average 0.3 69.7 11.7 

Final 0 68 11.5 

MW-15 Readings PID Flowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0.1 55 14.5 
Maximum 1.2 58 15 
Average 0.8 55.8 14.6 

Final 1 55 14.5 

Honda Driver Briggs & Stratton Driver 
MW-27 Readings PID Flowrate Vacuum Flowrate 

ppm TCE SCFH Hg In SCFH 

Minimum 1.5 52 12.2 36 
Maximum 7.7 62 15 40 
Average 4.0 60 14 37 

Final 6.5 62 15 36 

Comment QED portable driver failed on this well switched from Honda 
powered to a Briggs and Stratton powered driver with same 
model pump for rest of sampling. 

Vacuum 
Hg In 

7 
9 
8 
7 

. ''"""' 



Oay3 04/12/96 

MW-21 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0.0 39 9.5 
Maximum 0.0 39 9.5 
Average 0.0 39 9.5 

Final 0.0 39 9.5 

MW-14 Readings PID Flowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0.1 38 9.5 
Maximum 3.2 45 11.5 
Average 1.9 41.6 10.6 

Final 2.5 45 11.5 

MW-24 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 1.5 10 12 
Maximum 9.9 30 16 
Average 5.0 18.3 14.3 

Final 4.3 10 16 

Comment This sample was rejected as the water was drawn above the 
top of the screen. WLE after sampling = 4980.86 vs. WLE 
prior to sampling = 4973.30 with Top Scrn = 4980.30. 

MW-61 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0 43 10.5 
Maximum 2.4 46 11.5 
Average 0.4 45 1 1 

Final 0.3 46 11.5 



MW-25 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 1.7 7.5 7 
Maximum 11.9 7.5 7 
Average 5.5 7.5 7 

Rnal 2.9 7.5 7 

Comment This sample was rejected as the water was drawn above the 
top of the screen. WLE after sampling= 4981.850.86 vs. WLE 
prior to sampling = 4975.36 with Top Scrn = 4981.30. 

Day 4 04/15/96 

MW-37 Readings PID Flowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0.0 48 14 
Maximum 0.1 48 15.5 
Average 0.0 48 14.9 

Rnal 0.0 48 15.5 

MW-48 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0 26 10 
Maximum 1.2 36 15.2 
Average 0.2 35 12 

Final 0.3 36 12 

MW-57 Readings PID Rowrate Vacuum 
ppm TCE SCFH Hg In 

Minimum 0 10 12 
Maximum 1.3 14 15.1 
Average 0.3 13.0 14.2 

Final 2.3 14 15 

.. ~......., 



Attachment 1 



April 15, 1996 

Sparton Technology Inc. 
4901 Rockaway Blvd SE 
Rio Rancho, NM 87124-4469 

AEN I.D. 60<1338 

Project Name/Number: SVS-2Q96 41096-AIR 

Attention: John Wakefield 

on 04/l0/96, American Environmental Network (NM), Inc., (ADHS 
License No. AZ0015) (formerly ATI-NM), received a request to 
analyze air samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR.: jt 

Enclosure 



L/fmer:'c.zn Environmental JVetwork, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

AEN # 

01 
02 
03 
04 

:SPARTON TECHNOLOGY INC. 
: 41096-AIR 
: SVS-2Q96 

DATE RECEIVED 

REPORT DATE 

AEN ID: 604338 

CLIENT DESCRIPTION 
MW-7 2.2PPM 
MW-13 2.3PPM 
MW-17 96.5PPM 
MW-18 39.3PPM 

MATRIX 
AIR 

---TOTALS---

#SAMPLES 
4 

MATRIX 
AIR 
AIR 
AIR 
AIR 

AEN STANDARD DISPOSAL PRACTICE 

r 
:04/10/96 

: 04/15/96 

DATE 
COLLECTED 
04/10/96 
04/10/96 
04/10/96 
04/10/96 

The samples from this project will be disposed of in thirty (30) days frc. . 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



GAS CHROMATOGRAPHY RESULTS 
TEST PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 
CLIENT SPARTON TECHNOLOGY INC. 
PROJECT # 41096-AIR 
PROJECT NAME : SVS-2Q96 
SAMPLE DATE 
ID. # CLIE.'IT I. D. MATRIX SAMPLED 
01 MW-7 2.2PPM AIR 04/10/96 
02 MW-13 2.3PPM AIR 04/10/96 
03 MW-17 96. SPPM AIR 04/10/96 
PARAMETER UNITS 

BENZENE MG/M3 

BROMODICHLOROMETH&'IE MG/M3 

BROMO FOR."! MG/M3 

BROMOMETHANE MG/M3 

CARBON TETRACHLORIDE MG/M3 

CHLOROBE.'IZE~E MG/M3 

CHLOROETP.A...'iE MG/M3 

CHLOROFOR."! MG/M3 

CHLOROMETEJ.NE MG/M3 

DIBROMOCHLOROMET~'iE MG/M3 

1,2-DIBROMOET~'iE (EDB) MG/M3 

1,2-DICHLOROBENZE.'IE MG/M3 

1, 3-DICHLOROSE~lZENE MG/W 
1,4-DICHLOROB~~ZENE MG/M3 

1,1-DICHLORC~-HANE MG/W 
1,2-DICHLOROE~~'iE (EDC) MG/M3 

1,1-DICRLOROETRENE MG/W 
CIS-1,2-DICHLOROETHENE MG/M3 

TRANS-1,2-DICHLOROETHENE MG/M3 

1,2-DICHLOROPROP~'iE MG/M3 

CIS-1,3-DICHLOROPROPENE MG/M3 

TR&'iS-1,3-DICHLOROPROPENE MG/W 
ETHYLBE.'iZE~E MG/M3 

METH"iL-t-3liTYL ETHER MG/M3 

METH"iLENE CHLORIDE MG/M3 

1,1,2,2-TETRACHLOROETRANE MG/W 
TETRACHLOROETRENE MG/M3 

TOLUE."'iE MG/M3 

1,1,1-TRICRLOROETRANE MG/W 
1,1,2-TR!CHLOROETF~E MG/M3 

TRICRLOROETRENE MG/M3 

TRICh~OROF:GOROMETHANE MG/M3 

VINYL CHLOR:DE MG/M3 

TOTAL XYLE~ES MG/M3 

SUR.~OG.;':'ES: 

BROMOC~~CRC~E':'~.A...'iE (%) 
TRI FLUC RCTO I..~E~lE (%) 

D(lO)=D::~~EJ lOX, ANALYZED 04/10/96 
D(500)=J::~:EJ 300X, ANALYZED 04/12/96 

AEN I.D.: 604338 

DATE DATE 
EXTRACTED ANALYZED 

NA 04/11/96 
NA 04/11/96 
NA 04/10/96 

01 02 

<0.05 <0.05 
<0.02 <0.02 
<0.05 <0.05 
<0.10 <0.10 
<0.02 <0.02 
<0.05 <0.05 
<0.05 <0.05 
<0.05 <0.05 
<0.10 <0.10 
<0.02 <0.02 
<0.02 <0.02 
<0.05 <0.05 
<0.05 <0.05 
<0.05 <0.05 
<0.03 <0.03 
<0.05 <0.05 
o.oJ 1.9 D ( 10) 

<0.02 <0.02 
<0.10 <0.10 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.05 <0.05 
<0.25 <0.25 
<0.20 <0.20 
<0.02 <0.02 
<0.05 o.os 
<0.05 <0.05 
<0.10 S.9 D (10) 
<0.02 <0.02 

0.25 14 D(10) 
<0.02 <0.02 
<0.05 <0.05 
<0.05 <0.05 

96 87 
97 85 

OIL. 
FACTOR 

1 
1 

100 
03 

<5 ·' 
<2. ( 
<5. ( 

<10 
<2. ( 
<5. c 
<5. c 
<5. c 

<10 
<2.C 
<2.C 
<S.C 
<5.C 
<5.0 
<3.C 
<5.0 

100 
<2.0 

<10 
<2.0 
<2.0 
<2.0 
<5.0 

<25 
<20 

S.3 
25 
<5.0 

sso D(SOO) 
<2.0 

820 D(SOO) 
<2.0 
<5.0 
<5.0 

87 
93 
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GAS CHROMATOGRAPHY RESULTS 
TEST 
CLIENT 
PROJECT # 

PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 
SPARTON TECHNOLOGY INC. AEN I.O.: 604338 
41096-AIR 

PROJECT NAME SVS-2Q96 
SAMPLE 
ID. # CLIENT I.D. 
04 MW-18 39.3PPM 
PARAMETER 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORO ETHA.'l'E 
CHLOROFOR."l: 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICRLOROETH~~ 

CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROP&'l'E 
CIS-1,3-DICHLCROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-Bu~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHA.'l'E 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICRLOROETRANE 
1,1,2-TRICHLOROETHANE 
TRICRLOROETRENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

SURROGATES: 
BROMOCHLOROME'!'H.:;.:.IE (%) 
TRIFLUOROTOLuENE (%) 

MATRIX 
AIR 

DATE 
SAMPLED 
04/10/96 

UNITS 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/lf! 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/"J!i? 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

DATE DATE 
EXTRACTED ANALYZED 

NA 04/11/96 
04 
<5.0 
<2.0 
<5.0 

<10 
<2.0 
<5.0 
<5.0 
<5.0 

<10 
<2.0 
<2.0 
<5.0 
<5.0 
<5.0 
<3.0 
<5.0 
33 
<2.0 

<10 
<2.0 
<2.0 
<2.0 
<5.0 

<25 
<20 

<2.0 
<5.0 
<5.0 
33 
<2.1J 

170 
<2.0 
<5.0 
<5.0 

87 
98 

DIL. 
FACTOR 

100 
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GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 AEN I.D. : 604338 
BLANK I. o. 041196 MATRIX :AIR 
CLIENT SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA 
PROJECT # 41096-AIR DATE ANALYZED 04/11/96 
PROJECT NAME SVS-2Q96 DIL. FACTOR : 1 
PARAMETER UNITS 

BENZENE MG/M3 <0.05 
BROMODICHLOROMETHANE MG/M3 <0.02 
BROMOFORM MG/M3 <0.05 
BROMO METHANE MG/M3 <0.10 
CARBON TETRACHLORIDE MG/M3 <0.02 
CHLOROBENZENE MG/M3 <0.05 
CHLOROETHANE MG/W <0.05 
CHLOROFORM MG/M3 <0.05 
CHLOROMETHANE MG/M3 <0.10 
DIBROMOCHLOROMETHANE MG/M3 <0.02 
1,2-DIBROMOETHANE (EDB) MG/M3 <0.02 
1,2-DICHLOROBENZENE MG/M3 <0.05 
1,3-DICHLOROBENZENE MG/M3 <0.05 
1,4-DICHLOROBENZENE MG/M3 <0.05 
1,1-DICHLOROET~~E MG/W <0.03 
1,2-DICHLOROETHANE (EDC) MG/M3 <0.05 
1,1-DICHLOROETHENE MG/M3 <0.02 
CIS-1,2-DICHLOROETHL~E MG/M3 <0.02 
TRANS-1,2-DICHLOROETHENE MG/M3 <0.10 
1,2-DICHLOROPROP~~E MG/M3 <0.02 
CIS-1,3-DICHLOROPROPENE MG/M3 <0.02 
TRANS-1,3-DICHLOROPROPENE MG/M3 <0.02 
ETHYLBENZENE MGjM3 <0.05 
METHYL-t-Bu~YL ETHER MG/M3 <0.25 
METHYLL~E CHLORIDE MG/M3 <0.20 
1,1,2,2-TETRACHLOROETHANE MG/M3 <0.02 
TETRACHLOROETHENE MG/M3 <0.05 
TOLUENE MG/M3 <0.05 
1,1,1-TRICHLOROETHANE MG/M3 <0.10 
1,1,2-TRICHLOROETHANE MG/M3 <0.02 
TRICHLOROETHENE MG/M3 <0.03 
TRICHLOROFLUOROMETHANE MG/M3 <0.02 
VINYL CHLORIDE MGJM3 <0.05 
TOTAL XYLENES MG/M3 <0.05 

StTRROGATES: 
BROMOCHLOROMETHANE (%) 96 
TRIF~UOROTOLUENE (%) 98 



l/fmr:r:"c.m Eilz·!ru;znzcn:,z! .\"c:work. Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
0410'36 BLANK I. D. 

CLIENT 
PROJECT # 
PROJECT NAME 

SP~:'ON TECHNOLOGY INC. 
41096-AIR 

: SVS-2Q96 
PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETa~E 

1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZ~E 

1,4-DICHLOROBENZENE 
1,1-DICHLOROETH&~E 

1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHL~ 
METHYLENE CHLORIDE 
1,1,2,2-TETR~CHLOROETHANE 

TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETFJillE 
1,1,2-TRICHLOROET~~E 

TRICHLOROETHENE 
TRICHLOROFLGOROMET~~E 

VINYL CHLORIDE 
TOTAL XYLENES 

SURROGATES: 
BROMOCHLOROMET~~E (%) 
TRIFLGORCTCLC'E~iE (%) 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

AEN I.D. :604338 
MATRIX : AIR 
DATE EXTRACTED : NA 
DATE ANALYZED 04/10/96 
OIL. FACTOR 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<: . 02 
< 02 
<L 02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

85 
96 

: 1 

··----
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GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
041296 BLA..'IK I . D . 

CLIENT 
PROJECT # 
PROJECT NAME 

SPARTON TECHNOLOGY INC. 
41096-AIR 
SVS-2Q96 

PARAMETER 

BENZENE 
BROMODICHLOROME.THANE 
BROMO FOR.'! 
BROMOMETF.ANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETF.ANE 
CHLOROFOR.'1 
CHLOROMETF.ANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOET~~E (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROET~~E (EDC) 
1,1-DICHLCROETH~'iE 

CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROP.~E 

CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLB E.'l Z 'E...'IE 
METHYL-t-3L~YL ETHER 
METHYLE.'IE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETa~E 

1,1,2-TRICHLOROETHANE 
TRICHLORCE':HENE 
TRICHLOROFLUORCMETa~E 

VINYL CHLORIDE 
TOTAL XY:.ENES 

SURROG;.TES: 
BROMOCHLORCMET~~'IE (%) 
TRIFLl.:ORO'IOU.:E:i'E (%) 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/W 
MG/M3 

MGJM3 

MG/M3 

MGJW 
MG/M3 

MG/M3 

MGJM3 

MGJM3 

MGJM3 

MGJM3 

MG/M3 

MGJM3 

MGJM3 

MG/M3 

MGJM3 

MGJM3 

MGJM3 

MG/M3 

AE...'i I. D. 
MATRIX 
DATE EXTRACTED 
DATE ANALYZED 
OIL. FACTOR 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

89 
94 

: 604338 
:AIR 

NA 
04/12/96 
1 
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GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST : EPA 8010/8020 
BLANK I. D. : 040996 
CLIENT SPARTON TECHNOLOGY INC. 
PROJECT # 41096-AIR 
PROJECT NAME SVS-2Q96 
PARAMETER UNITS 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORO ETHA.'iE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHA.'iE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHL'iE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROP.~E 

CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLB~ZENE 

METHYL-t-Bu~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOT.:U. XYLENES 

SUR.tWGATES : 
BROMOCHLOROMETHANE (%) 
TRI?LUOROTOLUENE (%) 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

AEN r.D. 
MATRIX 

: 604338 
:AIR 

DATE EXTRACTED : NA 
DATE ANALYZED 04/09/96 
OIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<'1.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

94 
97 



l./fmerican Emrironment.zf ;Verwork. Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 

MSMSD # 040996 AEN I.D. : 604338 

CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA 

PROJECT I 41096-AIR DATE ANALYZED : 04/09/96 

PROJECT NAME SVS-2Q96 SAMPLE MATRIX :AIR 

REF. I.D. 040996 UNITS : MG/M3 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
BENZENE <0.05 1. 00 1. 05 105 0.94 94 11 

CHLOROBENZENE <0.05 1.00 1.04 104 1. 05 105 1 

1,1-DICHLOROETHENE <0.02 1.00 0.75 75 0.77 77 3 

TOLUENE <0.05 1.00 1. 04 104 0.96 96 8 

T." :CHLOROETHENE <0.03 1. 00 1. 00 100 1. 04 104 4 

(Spike Sample Result - Sample Result) 
% Recove~y = ------------------------------------- X 100 

Spike Concentration 

RPD (Relative Percent Difference) 
(Sample Result - Duplicate Result) 

= ---------------------------------- X 100 
Average Result 
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April 15, 1996 

Spartan Technology Inc. 
4901 Rockaway Blvd SE 
Albuquerque, NM 87124-4469 

AEN I.D. 604346 

Project Name/Number: SVS-2Q96 041196-SV 

Attention: John Wakefield 

On 04/ll/96, American Environmental Network (NM), Inc., (ADHS 
License No. AZ0015) (formerly ATI-NM), received a request to 
analyze air samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manage':' 

MR: jt 

Enclosure 



<.Americ,m Environmmr.z! fletwork, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

AEN # 

01 
02 
03 

:SPARTON TECHNOLOGY INC. 
:041196-SV 
: SVS-2Q96 

DATE RECEIVED 

REPORT DATE 

AEN ID: 604346 

CLIENT DESCRIPTION 
MW-33 0.0 
MW-15 1. 0 
MW-27 1.1 

MATRIX 
AIR 

---TOTALS---

#SAMPLES 
3 

MATRIX 
AIR 
AIR 
AIR 

AEN STANDARD DISPOSAL PRACTICE 

/,.-_, 

: 04/11/96 

: 04/15/96 

DATE 
COLLECTED 
04/11/96 
04/11/96 
04/11/96 

The samples from this project will be disposed of in thirty (30) days frc· 
the date of this report. If an extended storage period is required, please.· 
contact our sample control department before the scheduled disposal date. 



e.fimcric<Zil Et:'Li"Uilillcilt,zi .\'t:nuork, fiZrGAS CHROMATOGRAPHY RESULTS 

TEST PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 
CLIENT SPARTON TECHNOLOGY INC. AEN I.D.: 604346 
PROJECT # 
PROJECT NA.'fE 
SAMPLE 

041196-SV 
SVS-2Q96 

ID. I CLIENT I.D. 
01 MW-33 0.0 
02 MW-15 1. 0 
03 MW-27 1.1 
PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHA.'fE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROME~E 

1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZL~E 

1,3-DICHLOROBENZ&~E 

1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICRLOROETRENE 
CIS-1,2-DICHLOROETHENE 
~~S-1,2-DICHLOROETHENE 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLB&~ZENE 

METHYL-t-Bu~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROET~~E 

TETRACHLOROETRENE 
TOLUENE 
1,1,1-TRICRLOROETRANE 
1,1,2-TRICHLOROETHANE 
TRICRLOROETRENE 
TRICHLOROFLUCROMETHANE 
VINYL CHLORIDE 
TOTAL XYLE..'l'ES 

SURROGATES: 
BROMOCHLOROME~HANE (%) 
TRIFLUOROTOLUENE (%) 

DATE 
MATRIX SAMPLED 

AIR 04/11/96 
AIR 04 I 11/96 
AIR 04/11/96 

UNITS 

MGJM3 

MGJM3 

MG/M3 

MGJM3 

MG/M3 

MG/M3 

MGJM3 

MG/M3 

MGJM3 

MG/M3 

MGJM3 

MGJM3 

MG/M3 

MG/M3 

MG/M3 

MGJM3 

MG/~ 
MG/M3 

MGJM3 

MGJM3 

MG/M3 

MGJM3 

MG/M3 

MGJW 
MGJM3 

MG/M3 

MG/MJ 
MG/M3 

MG/~ 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

D(10)=DILL~E8 lOX, ANALYZED 04/12/96 

DATE DATE 
EXTRACTED ANALYZED 

NA 04/11/96 
NA 04/11/96 
NA 04/11/96 

01 02 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 

0.07 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 

0.13 
<0.02 
1.3 

<0.02 
<0.05 
<0.05 

88 
85 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
o.os 

<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 

0.43 
<0.02 
1.4 

<0.02 
<0.05 
<0.05 

82 
95 

DIL. 
FACTOR 

1 
1 
1 

OJ 

<O.C 
<O.C 
<O.C 
<0.1 
<O.C 
<0.0 
<O.C 
<0. O· 
<0.1 
<O.C 
<0. C. 
<o.o: 
<0.0: 
<o.o: 
<o.o: 
<o.o: 
1.0 

<0. o: 
<O.L 
<O.O: 
<O.O: 
<0.0: 
<o.o: 
<0.2: 
<0.2C 
<0.0: 

0.0€ 
<o.o: 

3.4 0(10) 
<o.o: 

5.6 0(10) 
<o.o: 
<0.05 
<0.05 

91 
95 



II J. ,; •• r::-. ,.,; .. • • .J"I~ .. l ,#)~0 I •'• [• 1_/Zmcr.c . .,z ~,z..,o,z,;z.: ..... ·"'·d-OJ;.:, ,zc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
040996 BLANK I.D. 

CLIE.~T 

PROJECT # 
PROJECT NAME 

SPARTON TECHNOLOGY INC. 
041196-SV 
SVS-2Q96 

PARAI<!ETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZEN:2 
CHLOROETHANE 
CHLOROFOR!1 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBE.~ZENE 

1,3-DICHLOROBL~ZENE 

1,4-DICHLOROBE.~ZENE 

1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-Bu~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICF~OROETH&~E 

TRICHLOROETHENE 
TR:CHLOROFLUOROMETHANE 
VI~YL CHLORIDE 
TOT.:U.. XYLE~ES 

SURROGATES: 
BROMOCHLOROMET~~E (%) 
TRIFLUOROTOLuE~E (%) 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/W 
MG/M3 

MG/M3 

AEN I.D. 
MATRIX 

: 604346 
:AIR 

DATE EXTRACTED : NA 
DATE ANALYZED : 04/09/96 
OIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

94 
97 
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GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
041196 BLANX I.D. 

CLIENT 
PROJECT # 
PROJECT NA.:1E 

SPARTON TECHNOLOGY INC. 
041196-SV 
SVS-2Q96 

PARAMETER 
BENZENE 
BROMOOICHLOROMETHANE 
BROMO FOR."! 
BROMOMETHA..'IE 
CARBON TETRACHLORIDE 
CHLOROBENZE.N'E 
CHLOROETHA.NE 
CHLOROFOR.'1 
CHLOROMETHA.NE 
DIBROMOCHLORO~~THANE 

1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZZ~E 

1,1-DICHLOROETH&'IE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHL~E 

CIS-1,2-DICHLOROETHENE 
TRANS-1,2-D!CHLOROETHENE 
1,2-DICHLOROPROP.~'IE 

CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBE.~ZENE 

METHYL-t-Bu~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHE.N'E 
TOLUENE 
1,1,1-TR!CHLOROET~'IE 

1,1,2-TRICHLOROETHANE 
TRICHLOROETHE}l'E 
TRICHLOROFLUOROMETF~E 

VINYL CHLORIDE 
TOTAL XYLE}l'ES 

SURROGATES: 
BROMOCHLOROME:~'IE (%) 
TRIFLUORCTOLvE}l'E (%) 

UNITS 
MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/"M.3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/"M.3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

AEN I.D. 
MATRIX 

: 604346 
:AIR 

DATE EXTRACTED : NA 
DATE ANALYZED 04/11/96 
OIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

96 
98 



r-../1meric.z;z En:·iro;z;nc:;z:.zi .\"c::::.:ork, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
041296 BLANK I.D. 

CLIENT 
PROJECT # 
PROJECT NAME 

SPARTON TECHNOLOGY INC. 
041196-SV 
SVS-2Q96 

PARAMETER 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLB~~ZENE 

METHYL-t-BL~YL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETH&~E 

TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETH&~E 

VINYL CHLORIDE 
TOTAL X"lLENES 

Sti"R .. qCG..\TES: 
BROMOCHLORCMETHANE (%) 
TRIFLUORCTOLUENE (%) 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/W 

AEN I.D. 
MATRIX 

: 604346 
:AIR 

DATE EXTRACTED : NA 
DATE ANALYZED : 04/12/96 
DIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<O.C5 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

89 
94 



C/fmeric:zn EnvironmenralLVcrwork, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 

MSMSD # 040996 AEN I.D. : 604346 

CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA 

PROJECT # 041196-SV DATE ANALYZED : 04/09/96 

PROJECT NAME SVS-2Q96 SAMPLE MATRIX :AIR 

REF. I.D. 040996 UNITS : MG/M3 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE R.EC SPIKE % REC RPD 
BENZENE <0.05 l. 00 1.05 105 0.94 94 11 

CHLOROBENZENE <0.05 1.00 l. 04 104 l. 05 lOS l 

l,l-DICHLOROETHENE <0.02 l. 00 0.75 75 0.77 77 3 

TOLUL'lE <0.05 l. 00 l. 04 104 0.96 96 8 

TRICHLOROETHENE <0.03 l. 00 l. 00 100 l. 04 104 4 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



/\llOiyltCUII echnologies,lnc., Alouquerque, NM GIIAIN OF CUSTODY 
San Diogo • Phoenix • Seatlle • Pensacola • Ft. Collins • Porlland • Albuqumquo 

PflOJ~CT MANAGER: 

COMPANY: ~~~P("'-r\o~t \ .... <\..."'-<> \.,<t-1 T'-'•-· 
ADDRESS: q[i\ Caov-1 RS'f~ W - --

At\>uctJr,<Qu~ }\1M 'aiLl"l 
PUONE: 

r------. so.s - cacl.1..- s 301.> 

FAX: SO"~ 3''11. 55' (5" 

BILL TO: ll 

COMPANY: 

ADDRESS: 

Date: Prinled Nrune: Dale: 

--------- I ·· ·. •l<?o~~!I~Y:· .. vv -,P~e~ - !company: ICornpony.-. -----------

(NORMAl) 0 2 WEEK 

~·;·:c~rrvt.''""' .............. J J ... ~ t...,.,._.) h, ~'l.l.-s.st? . 
a. ..... J .1-o {>. c_~"- ...... )lt.., ..._+ :uy IIO-IS'-i? IPmledName: 

Dale: Prlnled Name: Dale: 

Company: Company: 

ll labs: San Diego (619) 458-9141 • Phoenix (602) 496-4400 • Seanle (206) 228-8335 • Pensacola (904) 474-1001 • PoriiP· • 'lj(JJ) 684-0447 • Albuquerque (505) 344-3m 



April 16, 1996 

Sparton Technology Inc. 
4901 Rockaway Blvd SE 
Rio Rancho, NM 87124-4469 

AEN I.D. 60.t356 

Project Name/Number: SVS-2Q96 041296 

Attention: John Wakefield 

On 04/12/96, American Environmental Network (NM), Inc., (ADHS 
License No. AZ0015) (formerly ATI-NM), received a request to 
analyze air samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: jt 

Enclosure 

~~:t~/M:~ 
Laboratory Manager 



l/fmerican Environmmtal Network, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

AEN # 
01 
02 
03 

:SPARTON TECHNOLOGY INC. 
: 041296 
: SVS-2Q96 

DATE RECEIVED 

REPORT DATE 

AEN ID: 604356 

CLIENT DESCRIPTION 
MW-21 0.0 
MW-14 2.5 
MW-61 0.3 

MATRIX 
AIR 

---TOTALS---

#SAMPLES 
3 

MATRIX 

AIR 
AIR 
AIR 

AEN STAND~-~ DISPOSAL PRACTICE 

: 04/12/96 

: 04/16/96 

DATE 
COLLECTED 
04/12/96 
04/12/96 
04/12/96 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



r_Amafc.zn Em·ironmmta!JVetzuork, Inc. 

GAS CHROMATOGRAPHY RESULTS 
TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 
CLIENT 
PROJECT I 
PROJECT NAME 

SPARTON TECHNOLOGY INC. AEN I.D.: 604356 
041296 
SVS-2Q96 

SAMPLE 
ID. I CLIENT I.D. 
01 MW-21 0.0 
02 MW-14 2.5 
03 MW-61 0.3 
PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROB~~ZENE 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
t,1-DICHLOROETHANE 
1,2-~ICHLOROETHANE (EDC) 
1,1-DICRLOROETRENE 
CIS-1 1 2-DIC~OROETR~ 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROP~~E 

TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACRLOROETRENE 
TOLUENE 
1,1,1-TRICRLOROETRANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETRENE 
TRICSLOROFLUOROMETa~E 

VINYL CHLORIDE 
TOTAL XYLENES 

SURROGATES: 
BROMOCHLOROMETHANE (\) 
TRIFLUOROTOLUENE (%) 

DATE 
MATRIX SAMPLED 

AIR 04/12/96 
AIR 04/12/96 
AIR 04/12/96 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/2-f 
MG/2-f 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/2-f 
MG/M3 

MG/M3 

MG/M3 

D(10)=DILL~ED lOX, &~ALYZED 04/13/96 
~(25)=CI~L~ED 25X, .~ALYZED 04/13/96 

DATE DATE 
EXTRACTED ANALYZED 

NA 04/13/96 
NA 04/12/96 
NA 04/12/96 

01 02 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0. 05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 

o.s.
<0.02 
<0.10 
<0. 02 
<0.02 
<0.02 
<0.05 
<0.25 
<0. 20 
<0.02 

0.13 
<0.05 

3.6 D(10) 
<0.02 

6.2 D(10) 
<0.:'2 
<0. :5 
<0.05 

92 
96 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 

0.93 
0.02 

<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
o.u 

<0.05 
0.29 

<0.02 
15 0(25) 

<0.02 
<0.05 
<0.05 

100 
81 

OIL. 
FACTOR 

1 
1 
1 

03 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 

0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 

0.59 
<0.02 
<0.05 
<0.05 

89 
91 



GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST EPA 8010/8020 
041296 BLAF.t< I . D • 

CLIENT 
PROJECT I 
PROJECT NAME 

SPARTON TECHNOLOGY INC. 
041296 
SVS-2Q96 

PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMO METHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DI3ROMOCSLOROMETHANE 
1,2-DI3ROMOETHANE (EDB) 
1,2-DICHLOROBENZ~~E 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-D!CF~OROPROP~~E 

TR~S-1,3-DICHLOROPROPENE 

ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETF~~E 

VINYL CHLORIDE 
TOT.:U. XYLENES 

SUR.~OGATES: 

BROMOCHLOROME~~~E (%) 
TRIFLUOROTOLUENE (%) 

UNITS 

MG/M3 

MG/M3 

MGJM3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

~G/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

AEN I.D. : 604356 
MATRIX :AIR 
DATE EXTRACTED : NA 
DATE ANALYZED : 04/12/96 
OIL. FACTOR 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

89 
94 

: 1 



(A"ma:t'.uz Ewiro;zmmrui 1.Verwork, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST : EPA 8010/8020 
041296B BLANK I.D. 

CLIENT 
PROJECT # 
PROJECT NAME 

SPARTON TECHNOLOGY INC. 
041296 
SVS-2Q96 

PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBL~ZENE 

1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
t,2-DICHLOROETHANE (EDC) 
.,1-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUE...'iE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOT.r..L XYLENES 

SURROGATES: 
BROMOCHLOROMET~~~E (%) 
TRIFLUOROTOLr;E~rE (%) 

UNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

AEN I.D. : 604356 
MATRIX : AIR 
DATE EXTRACTED : NA 
DATE ANALYZED 04/13/96 
OIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0. 02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

99 
100 



'-.American Enuironmentaf Network, Inc. 

TEST 

MSMSD # 

CLIENT 

PROJECT # 

PROJECT NAME 

REF. I. D. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

: FORGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 

: 041596 

SPARTON TECHNOLOGY INC. 

041296 

SVS-2Q96 

041S96 

SAMPLE CONC 

AEN I.D. 

DATE EXTRACTED 

DATE ANALYZED 

SAMPLE MATRIX 

UNITS 

SPIKED % DUP 

: 6043S6 

: NA 

: 04/1S/96 

:AIR 

: MG/M3 

DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 
BENZENE <O.OS 1. 00 1. 04 104 0.87 87 18 

CHLOROBENZENE <O.OS 1. 00 1. OS 10S 0.95 9S 10 

1,1-DICHLOROETHENE <0.02 1. 00 0.81 81 0.69 69 16 

TOLUENE <O.OS 1.00 1. OS 10S 0.88 88 18 

TRICHLOROETHENE <0.03 1. 00 1. OS 105 0.94 94 11 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Ave:::age Result 
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April 19, 1996 

Sparton Technology Inc. 
4901 Rockaway Blvd SE 
Rio Rancho, NM 87124 

v~ fd" Sc • ...., lt ... 1 o ~ 
\(vi.W- '31 1 '1.g,51 
'Ru:- '-\- J..S -q(. 

No.,.\a_ We.\\$. 
<>a .... ,w 4-ls -'l' 

AEN I.D. 60-6358 

Project Name/Number: SVS-2Q96 041596 

Attention: John Wakefield 

On 04/lS/96, American Environmental Network (NM), Inc., (ADHS 
License No. AZ0015) (formerly ATI-NM), received a request to 
analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: jt 

Enclosure 

H. Mitchell Rub stein, Ph.D. 
Laboratory Manager 



(J'[me:ic.1n Enz·iromnema! 1\'e:work, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

AEN # 
01 
02 
03 

:SPARTON TECHNOLOGY INC. 
: 041596 
: SVS-2Q96 

DATE RECEIVED 

REPORT DATE 

AEN ID: 604358 

CLIENT DESCRIPTION 

MW-37 
MW-48 
MW-57 

---TOTALS---

MATRIX 
AQUEOUS 

#SAMPLES 
3 

MATRIX 
AQUEOUS 
AQUEOUS 
AQUEOUS 

AEN STANDARD DISPOSAL PRACTICE 

: 04/15/96 

: ~4/19/96 

DATE 
COLLECTED 

04/15/96 
04/15/96 
04/15/96 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



C/fmerican En:·:·romn;:,::.d .\'c:u·ork. Inc. 
GAS CHROMATOGRAPHY RESULTS 

TEST PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 
CLIENT SPARTON TECHNOLOGY INC. AEN I.D.: 604358 
PROJECT # 041596 
PROJECT NAME SVS-2Q96 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I. D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 mi-Ji AIR 04/15/96 NA 04/15/96 1 
02 M"w-~ s AIR 04/15/96 NA 04/16/96 1 
OJ mi-57 AIR 04/15/96 NA 04/15/96 1 
PARAMETER UNITS 01 02 03 

BENZENE MG/M3 <0.05 <0.05 <0.05 
BROMOD!CH~OROMETHANE MG/M3 <0.02 <0.02 <0.02 
BROMOFORM MG/M3 <0.05 <0.05 <0.05 
BROMOMETK.~ . .1'E MG/M3 <0.10 <0.10 <0.10 
CARBON TETRACHLORIDE MG/M.l <0.02 <0.02 <0.02 
CHLOROBENZENE MG/M3 <0.05 <0.05 <0.05 
CHLORO E'!'F_;..~E MG/M3 <0.05 <0.05 <0.05 
CHLOROFOR"! MG/M3 <0.05 <0.05 <0.05 
CHLOROME'!':i.~~"iE MG/M3 <0.10 <0.10 <O.l::J 
DIBROMOCH~OROMETHANE MG/M3 <0.02 <0.02 <0.02 
1,2-D!3ROMOETHANE (EDB) MG(!~.J <0.02 <0.02 <0.02 
1,2-DICHLOR03ENZENE MG/M3 <0.05 <0.05 <0.05 
1,3-DICHLOR03ENZENE MG/M3 <0.05 <0.05 <0.05 
1,4-DICHLOR03ENZENE MG/M3 <0.05 <0.05 <0.05 
1,1-DICHLORC~TF-~E MG/M3 <0.03 <0.03 <0.03 
1,2-DICHLOROETHANE (EDC) MG/M3 <0.05 <0.05 <0.05 
1,1-0ICHLOROETHENE MG/~ 0.066 <0.02 <0.02 
CIS-1,2-DICHLOROETHENE MG/M3 <0.02 <0.02 <0.02 
TRANS-1,2-DICHLOROETHENE MG/M3 <0.10 <0.10 <0.10 
1,2-D!CHLOROPROPANE MG/W <0.02 <0.02 <0.02 
CIS-1,3-DICHLOROPROPENE MG/M3 <0.02 <0.02 <0. 02 
TRANS-1,3-DICHLOROPROPENE MG/M3 <0.02 <0.02 <0.02 
ETHYLBENZENE MG/M3 <0.05 <0.05 <0.05 
METHYL-t-Bl~YL ETHER MG/M3 <0.25 <0.25 <0.25 
METHYLENE CHLORIDE MG/M3 <0.20 <0.20 <0.20 
1,1,2,2-TETP~CHLOROETHANE MG/M3 <0.02 <0.02 D ( 1) <0.02 
TETRACHLOROETHENE MG/M3 0.13 <0.05 <0.05 
TOLUENE MG/M3 <0.05 <0.05 <0.05 
1,1,1-TRICHLOROETHANE MG/M3 <0.10 <0.10 <0.10 
1,1,2-TRICHLOROETHANE MG/M3 <0.02 <0.02 <0.02 
TRICHLOROETHENE MG/M3 4.6 D(10) <0.03 <0.03 
TRICHLOROFLUOROMETHANE MG/M3 <0.02 <0.02 <0.02 
VINYL CHLORIDE MG/M3 <0.05 <0.05 <0.05 
TOTAL XY!...E~ES MG/W <0.05 <0.05 <0.05 

SURROGATES: 
BROMOCHLOROMETHANE (%) 93 97 92 
TRIFLUOROTOLt~NE (%) 97 98 104 

D ( 1) =DEL"TEJ 1X, ANALYZED 04/15/96 
D ( 10) =DILt"TEJ lOX, ANALYZED 04/16/96 



G~S CHROMATOGRAPHY R~S~L~S - QU.~!TY CONTROL 

E:? .?... 8 o 1 o I 8 o 2 o 
041696 BLANi': I.D. 

CLIEN? 
PROJECT if 

PROJECT NAME 

SPARTON TECHNOLOGY I~;c. 

041596 
: SVS-2Q96 

BENZ~NE 

BROMODIC~LOROM~TH)~E 

BROMOFOR."1 
BROMOMETH)~E 

CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLORCMET~~E 

1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EbC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TR?...NS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINY:. CHLORIDE 
TOTJ..L X'~LENES 

StiR ... 'qOGATES: 
BROMOCHLOROME~~~E (%) 
TRIFLUORCTOLUEN: (%) 

t.TNITS 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MGj'M3 

AEN I.D. : 604358 
MATRIX : AIR 
DATE EXTRACTED NA 
DATE ANALYZED 04/16/96 
OIL. FACTOR 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<0.02 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

98 
101 



GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST 
BLANK I. D. 

: EPA 8010/8020 
: 041596 

CLIENT : SPARTON TECHNOLOGY INC. 
PROJECT # : 041596 
PROJECT NAME : SVS-2Q96 
PARAMETER UNITS 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROME'r'HANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

MG/W 
MG/M3 

MGJM3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/W 
MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MGJM3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

MG/M3 

AEN I.D. 
MATRIX· 

604358 
:AIR 

DATE EXTRACTED : NA 
DATE ANALYZED 04/15/96 
DIL. FACTOR : 1 

<0.05 
<0.02 
<0.05 
<0.10 
<0.02 
<0.05 
<0.05 
<0.05 
<0.10 
<o.o: 
<0.02 
<0.05 
<0.05 
<0.05 
<0.03 
<0.05 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.25 
<0.20 
<0.02 
<0.05 
<0.05 
<0.10 
<0.02 
<0.03 
<0.02 
<0.05 
<0.05 

106 
104 



GAS CHROMATOGRAPHY - QOALITY CONTROL 

MSMSD 

TEST : FORGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020) 

MSMSD I 041596 AEN I.D. : 604358 

CLIENT SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA 

PROJECT I 041596 DATE ANALYZED : 04/15/96 

PROJECT NAME SVS-2Q96 SAMPLE MATRIX :AIR 

REF. I. D. 041596 UNITS : MG/M3 

SAMPLE CONC SPIKED % DOP DOP 
PARAMETER RESOLT SPIKE SAMPLE REC SPIKE % REC RPD 
BENZENE <0.05 1.00 1. 04 104 0.87 87 18 

CHLOROBENZENE <0.05 1. 00 1. 05 105 0.95 95 10 

1,1-DICHLOROETHENE <0.02 1. 00 0.81 81 0.69 69 16 

TOLUENE <0.05 1. 00 1. 05 105 0.88 88 18 

TRICHLOROETHENE <0.03 1.00 1.05 105 0.94 94 11 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 
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Date: 
To: 

From: 

Well 
No. 

MW-7 
MW-9 

MW-12 
MW-13 

MW-14 
MW-15 
MW-16 
MW-17 

MW-21 
MW-22 
MW-33 

I 

I 

4-26-96 
Rle 
J. Wakefield 

Row 
Zone 

UFZ 
UFZ 
UFZ 
UFZ 

UFZ 
UFZ 
UFZ 
UFZ 

UFZ 
UFZ 
UFZ 

Well 

No. 

PW-1 
MW-18 
MW-23 
MW-24 

MW-25 
MW-26 
MW-27 
MW-28 

SPARTON TECHNOLOGY, INC. 

Case 
Dia 

2 
2 
4 
2 

2 
2 
2 
2 

2 
2 
2 

Row 

Zone 

UFZ 
UFZ 
UFZ 

UFZ 

UFZ 

UFZ 
UFZ 
UFZ 

Re: 

Page: 
Rle: 

WLE vs. Top Screen Elevation 

1 of 2 
SOILVAPAR.WQ1 

ONSITE WELLS 

Elev top WLE Scr Be- WLE 
of scrn 04/24/95 WLE4/95 02/09/96 

4981.30 4978.39 2.91 4977.99 
4981.61 4974.58 7.03 4973.99 
4978.58 4974.25 4.33 4973.75 
4983.25 4975.97 7.28 4975.34 

4980.41 4972.85 7.56 4972.72 
4987.49 4974.45 13.04 DRY 
4979.50 4979.90 -0.40 4979.70 
4982.28 4980.04 2.24 4979.69 

4983.86 4979.85 4.01 4979.68 
4976.06 4978.87 -2.81 4978.64 
4981.29 4973.99 7.30 4973.61 

PRODUCTION WELLS 

Case Top of Pump WL Scr Be-
Dia Scr Bev 03/28/96 WLE 3/96 

10 4984.54 4965.04 19.50 
4 4977.58 4969.32 8.26 
2 4976.51 4976.42 0.09 

2 4980.30 4975.56 4.74 

2 4981.30 4977.23 4.07 

2 4972.71 4966.88 5.83 
2 4978.50 4972.73 5.77 
2 4977.69 4972.20 5.49 

Scr Be-
WLE 2/9 

3.31 
7.62 
4.83 
7.91 

7.69 

-0.20 
2.59 

4.18 
-2.58 
7.68 



Page: 2 of 2 

OFFSITE WELLS 

Well Flow Case Top of WLE Scr Be- WLE Scr Be-
No. Zone Dia Scr Bev 04/24/95 WLE4/95 01/17/96 WLE 1/9 

PZ-1 UFZ 2 4961.52 4960.87 0.65 4959.34 2.18 
MW-34 UFZ 2 4977.99 4975.36 2.63 4974.88 3.11 
MW-35 UFZ 2 4979.30 4973.08 6.22 4972.66 6.64 
MW-36 UFZ 2 4977.05 4971.82 5.23 4971.52 5.53 
MW-37 UFZ 2 4976.66 4970.57 6.09 4970.24 6.42 

MW-47 UFZ 4 4975.83 4969.30 6.53 4968.83 7.00 
MW-48 UFZ 4 4976.31 4968.68 7.63 4968.26 8.05 
MW-50 UFZ 4 4976.51 4963.44 13.07 4962.28 14.23 
MW-51 UFZ 2 4983.86 4981.26 2.60 4980.96 2.90 
MW-52 UFZ 4 4975.01 4966.53 8.48 4965.85 9.16 

MW-53 UFZ 4 4974.44 4968.00 6.44 4967.52 6.92 
MW-54 UFZ 4980.64 4968.62 12.02 4967.97 12.67 
MW-57 UFZ 4 4977.54 4968.26 9.28 4967.67 9.87 
MW-58 UFZ 4 4974.89 4968.40 6.49 4967.98 6.91 
MW-61 UFZ 4 4975.98 4968.40 7.58 4967.87 8.11 

MW-62 UFZ 2 4980.00 4969.96 10.04 4969.91 10.09 
MW-63 UFZ 2 4982.74 4979.29 3.45 4977.75 4.99 



~ 
BLACK & VEATCH 

5728 LBJ Freeway. Suite 300. Dallas. iexos 75240. (9721 770-1500. Fox: (9721 770-1549 

Spartan Technology 
Coors Road Facility 

Mr. Michael A. Hebert, P.E. 
RCRA Enforcement 
U.S. Environmental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

B&V Project 26602.0100 
B&V File 8 

July 10, 1997 

Re: Report on Soil Gas Characterization 
and Vapor Extraction Pilot Testing, 
Spartan Technology, Inc. Coors Road Plant 

Dear Mr. Hebert: 

On behalf of Spartan Technology, Inc., we are forwarding a copy of the referenced 
report for your files. This copy is being forwarded at the request of Mr. Rob Pine of 
the New Mexico Environment Department. 

cjs 
Enclosure 

Sincerely, 

BLA~ VEATCH 

~~~~ 
Pierce L. Chandler, Jr. 
Project Manager 
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BLACK & VEATCH 

5728 LBJ Freeway, Suite 300. Dailos. ,. exas 75240. (9721 770-1500, Fax: (9721 770-1549 

Sparton Technology 
Coors Road Plant 

Ms. Ana Marie Ortiz 
Assistant General Counsel 
State of New Mexico Environment Department 
1190 St Francis Drive 
P 0 Box 26110 
Santa Fe, NM 87502 

B&V Project 26602.0100 
B&V File B 

June 18, 1997 

Re Report on Soil Gas Characterizatton and 
Vapor Extraction System Pilot Testtng 
Sparton Technology, Inc., Coors Road Plant 

Dear Ms. Ortiz: 

On behalf of Sparton Technology, Inc, we are enclosing the referenced report for your 
review. This report summanzes vapor extraction system pilot testing and related soil 
gas charactenzattOn conducted in general conformance wtth Spartan's December 6, 
!996, proposal. 

The pilot test results confirm the destgn of the vapor extraction system and Sparton is 
ready to implement thts corrective action. By copy of this letter, we have also sent 
reports to Rob Pine and Denms McQuillan. We would appreciate receivtng any 
comments at your earliest convenience to allow implementation to proceed 
expeditiously 

Enclosures 

cc :'vlr Dennis :\lcQudlan, NMED 
:VIr Rob Ptne. NMED 

Stncerely, 

BLACK & VEATCH 

c~:~u / -~;:~{LLY2 / 
Pierce L Chandler, Jr 
ProJect :Vlanager 

:\lr R. Jan Appel, Sparton Technology, Inc 
\.[r Richard Mico, Sparton Technology, Inc 
Mr. Jim Hams, Thompson and Knight 
Mr. Gary Richardson. Metrtc CorporatiOn 
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PILOT TESTING 

SPARTON TECHNOLOGY, INC. 
COORS ROAD PLANT 

ALBUQUERQUE, NEW MEXICO 

Pt·epared by 
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REPORT ON SOIL GAS CHARACTERIZATION AND VAPOR EXTRACTION 

SYSTEM PILOT TESTING 

I. INTRODUCTION 

This report summarizes soil gas characterization and related vapor extraction system 

(YES) pilot testing conducted at the Sparton Technology, Inc., Coors Road plant. This 

investigative work was conducted in general conformance with the revised proposal of 

December 6, 1996, submitted to NMED. 

The recent investigations further confirm opinions expressed in the Corrective 

Measures Study Report. Specifically these include 

I. Soil gas constituents are primarily TCE and TCA 

2. Soil gas presence is apparently related to the previous on-site solvent sump. 

3. Elevated (>I 0 ppm_) soil gas concentrations occur onsite in the immediate 

area of the solvent sump 

4. Soil vapor extraction (SVE) is feasible 

5 Vapor recovery wells have a useable influence radius in excess of 200 feet. 

II. ADDITIONS TO SOIL GAS MONITORING SYSTEM 

The existing soil gas monitoring system consisted of upper flow zone (UFZ) 

groundwater monitoring wells screened across the water table and a six-probe cluster in 

the unsaturated zone immediately adjacent to, and underneath, the original solvent sump 

as shown on Figure I. In accordance with the December 6, 1996, proposal, five vapor 

recovery wells were installed at the plant in early February 1997. These five vapor 

recovery wells (VR-1 through VR-5) were located as shown on Figure 2. Well VR-1 was 

located m the center of the original solvent sump and the remaining recovery wells were 

tnstalled at various radial distances to expand the existing network of soil gas monitoring 

points. 

The vapor recovery wells were installed using hollow stem auger techniques. 

During drilling of each well, headspace readings were measured using PID field 

eqlllpment. Headspace readings were obtained from cuttings collected at approximately 

5-foot intervals to the completion depths of the wells. Headspace readings, as a function 

of depth, for each well are mcluded m Appendix I. As expected, well VR-1 exhibited 

readmgs at least several orders of magnitude h1gher than the other wells. Wells were 

constructed w1th a screened interval extending from approximately I 0 feet bgs down to 

several feet above the water table location interpolated from the January 1996 

Srnrtun (U2GGU2 Olllll) - 1- G/ l G/97 
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groundwater sampling act1v1ty. Installation diagrams for each well are given in the 

completion report included in Appendix I. 

The vapor recovery wells were initially sampled on February 20, I997. Samples 

were split with NMED. Sparton analyzed samples using SW -846 methods 80 I 0 and 

8020. NMED reportedly used a modification of SW -846 method 8021. Although these 

analytic methods are comparable in terms of both procedure, analyte identification, and 

analyte quantification, disparate results were obtained at a given well location; however, 

no consistent pattern was discerned with the exception that concentration decreased with 

increasing distance from the sump area. A summary of results is given in Table I. 

The wells were resampled on March 20, 1997. Again the samples were split 

between Sparton and NMED. Sparton analyzed samples using both methods 80 I 0/8020 

and 8260 for comparative purposes. Analytical results varied between different wells with 

greater differences at the higher concentrations--method 8260 giving higher 

concentrations. These differences are not unusual. Acceptable tolerances with respect to 

calibration could result in variations between methods in this range. NMED reportedly 

used a modified method 8260. In this second samrling, the NMED results were 

consistently higher than either of the Sparton analytical results as summarized in Table 2. 

However, subsequently obtained QC data indicated TCE concentration may have been 

exaggerated. 

The variation between the NMED and Sparton analytical results is currently being 

researched. Previous analytical results from the June 1996 vapor probe soil gas samples 

spilt between NMED and Sparton showed excellent agreement (see discussion in Section 

III). As a consequence, the current variation was unexpected. However, regardless of the 

laboratory value of soil gas concentration at a given location, the recent results 

demonstrate a consistent and significant (order of magnitude) decrease in VOC 

concentration with increasing distance from the sump area. 

III. PREVIOUS SOIL GAS CHARACTERIZATION 

Sparton has conducted three near-surface (shallow) soil gas mvestigations (within 

four to six feet of the ground surface) on- and offsite. The shallow soil gas surveys were 

originally intended for use as a field screening method to estimate the horizontal extent 

of soil and/or groundwater VOC contammat10n. Sod gas surveying is useful because of 

Spartnn ( U:!GGU:! 01 OUl -4- G/16/97 
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Table 1 
Analytical Results For February 20, 1997 
Sampling of Vapor Recovery Wells 1-5 

!'vYt:ll f\ju_~be_r~------ VR-1 VR-2 
Method 8010/8020 8021M 
----. ---------- --~ ---sri=-:_ -NMED-S~mp!~r/~~!?~~~1}' ____ ----------

.A.f:!alyt~ ~~centration mg/m3* ug/L • 

Trichloroethene 7400 E 25000 
-- - -- " - -----

1200 r---5200 1,_1_, 1-Tric;h~!()~~h_~~-
~0---380~ 1_, 1_-Dic;hlorot:thene ___ ----- ---------

Tetrachloroethene 300 380 
- -- ------ ------- -7560- ------

Toluene 8300 
. - -- - -- ----------- ---~ -----

Xy)e~t:,_ Iota!_ __________ 1100 1900 
----- -----

Eth_ylt?~nzene_ ~---- 350 530 
------ -------

Trans_~' 3~Q~~!9_r_OP!~fl~~ NO <20 NO <500.0 
-I'Jo<5o 

-----------
Benzene NO <500.0 

-. -------- ---~-- -------- ---------
1, 1-Dichloroethane ____ NO <30 NO <500.0 

----- ---- ---- -------
1, 1,2-Trict1f9r()elhGII"l_e ____ 26 NO <500.0 

--54- }.fo<soo:o 1 '-~-[)~ro_~oeth~ne ___ ------
f-ND <560ll Dibromochloromethane 25 

E = Estimated Value, overrange for instrumentation 
NO = Not detected 
STI = Sparton Technology, Inc. 

8010/8020 
STI 

_mg/m3* 

3600 
1200 
150 
120 

NO <5.0 
NO <5.0 
NO <5.0 · 

-~D <2.0 
NO <5.0 
NO <3.0 

2.2 
5.5 
2.9 

Laboratory-American Environmental Network, Inc. 
NMED =New Mexico Environmental Department 

Laboratory-State Scientific Laboratory Division 

802tlt.1 
NMED 
ug/L* 

6600 
2300 
320 

NO <333.3 
3so-

NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 

* Note: mg/m3 is equivalent to ug/L (both are weight:volume relationships) 
The conversion for a volume:volume relationship is 
Concentration (ppmv) = 0.224*Concentration (ug/L) TCE 
Concentration (ppmv) = 0.221*Concentration (ug/L) TCA 

VR-3 
sof0/ao2o 8021M -----

STI NMED 
mg/m3* ug/L* 

870 2000 
220 850 

~87-E 
-

110 
---~--

-NO <200.0 27 
ND<TO -NO <200.0 
NO <1.0 NO <200.0 
NO <1.0 ND<2000 -----
NO <0.4 NO <200.0 

--NO <1':0- NO <200.0 ----
NO <0_6 NO <200.0 
~-,--~ -- . 

0.5 NO <200.0 -----
1.1 NO <200.0 -----
0.6 NO <200.0 

VR-4 VR-5 
8010/8020 8021M 8010/8020 8021M ----- - -

STI NMED STI NMED 
----------

mg/m3* ug/L* mg/m3* -~9~~·--

3800 2600 2300 2500 
1600 1100 810 980 
94 NO <333.3 130 E 200 ----- ------ -. 

22 NO <333.3 26 NO <333 3 
ND<2T r .. m<333.3 NO <2.5 NO <333.3 -:-- - --

NO <2.5 NO <333.3 NO <2.5 NO <333.3 
ND-<2.5 

-----------
NO <2.5 NO <333.3 NO <333.3 

-------· 
NO <1.0 NO <333.3 _NO <1.q_ NO <333.3 

-~---

NO <2.5 NO <333.3 t-!D <2,~ NO <333.3 ------
NO <1.5 NO <333.3 NO <1.5 NO <333.3 
NO <1.0 NO <333.3 NO <1.0 NO <333.3 

·- ... - . -·-
NO <1.0 NO <333.3 NO <1 0 NO <333.3 
NO <1 0 NO <333.3 NP~LQ ___ 

~-------

N() <333.3 



Table 2 
Analytical Results For March 20, 1997 
Sampling of Vapor Recovery Wells 1-5 

Well Number VR-1 
Method 8260 8010/8020 8260A 
Sampler/Laboratory STI STI NMED 
~nalyte Concentration mg/m3* mg/m3* mglm3* 

I richloroethene 19000 13000 24000 
1 I 1 I 1-Trichloroethane 3900 2600 2900 
1 I 1-0ichloroethene NO <500 100 310 J 
Tetrachloroethene NO <500 220 330 J 
Toluene 6700 6400 7300 
X_l'lenel total 650 970 1155 J 
Ethyl benzene NO <500 I 300 350 J 

Well Number VR-2 
Method 8260 I 8010/8020: 8260A 
Sampler/Laboratory STI STI NMED 
Analyte Concentration mg/m3* mg/m3* mg/m3* 

Trichloroethene 3300 1800 6700 
1 I 1 I 1-Trichloroethane 1100 430 960 
1 I 1-0ichloroethene NO <250 57 250 
Toluene NO <250 NO <5 740 

Well Number VR-3 
Method 8260 8010/8020 1 8260A 
Sampler/Laboratory STI STI NMED 
~nalyte Concentration mg/m3* mg/m3* mg/m3* 

I 
I 

Trichloroethene 1100 840 1200 
1 I 1 I 1-Trichloroethane 480 370 340 
1 I 1-Dichloroethene 72 33 78 
Toluene NO <50 NO <1.0 I NO <50 

Sparton ~026602.0 I 00) -6- 6/16/97 



Table 2 Continued 
Analytical Results For March 20, 1997 
Sampling of Vapor Recovery Wells 1-5 

Well Number VR-4 
Method 8260 8010/8020 
Sampler/Laboratory STI STJ 
~nalyte Concentration mg/m3* mg/m3* 

Trichloroethene 1200 1200 
1, 1, 1-Trichloroethane 460 310 
1, 1-Dichloroethene NO <250 41 
Toluene NO <250 NO <2.5 

Well Number VR-5 
Method 8260 8010/8020 
Sampler/Laboratory STI STI 
IAnalyte Concentration mg/m3* mg/m3* 

I 
T richloroethene 930 860 
1, 1, 1-Trichloroethane 400 170 E 
1, 1-0ichloroethene NO <250 29 
Toluene NO <250 NO <2.5 

E =Estimated Value, overrange for instrumentation 
J = Estimated value below the detection limit 
NO = Not detected 
STI =Spartan Technology, Inc. 

8260A 
NMEO 
mg/m3* 

2400 
430 
120 

NO <50.0 

8260A 
NMEO 
mg/m3* 

I 
2400 
530 
190 

NO <50.0 

Laboratory-American Environmental Network, Inc. 
NMED =New Mexico Environmental Department 

Laboratory-State Scientific Laboratory Division 

* Note: mg/m3 is equivalent to ug/L (both are weight:volume relationships) 
The conversion for a volume: volume relationship is 
Concentration (ppmv) = 0.224*Concentration (ug/L) TCE 
Concentration (ppmv) = 0.221 *Concentration (ug/L) TCA 

Spurton (026602.0 100) -7- 6/16/97 



the extremely low detection limits (0.00 I )lg/1 or approximately 0.0002 ppmj available 

from this methodology. 

As early as 1984, onsite soil gas data was collected. Soil gas data was collected 

again in 1987 and the study area was expanded offsite. The third investigation was 

conducted in June 1991, and included both onsite and offsite locations. Detailed 

information on these studies can be found in the RFI and CMS Reports. 

In the 1984 onsite soil gas survey, TCE and TCA soil gas concentrations ranged 

from less than I )lg/1 to a maximum of 720 )lg/1 (0.2 to 160 ppmJ in the solvent sump 

area. It should be noted that the 1984 soil gas survey was conducted within a year after 

the solvent sump was removed from service. 

In the 1987 shallow soil gas survey, concentrations of either TCE or TCA above 

I ppmv were limited to the Sparton property. Comparison of the 1987 data with the 1984 

study showed over an order of magnitude decrease in concentration. The 1987 study 

results are given on Figures 3 and 4. 

The 1991 shallow soil gas survey was conducted to supplement the 1991 RFI 

groundwater study. The results of the 1991 soil gas survey are shown on Figures 5 and 

6. The 1991 study showed a continuing decrease in soil-gas concentration over the area 

surveyed in 1987. In the 1991 soil gas survey, only a single location with a concentration 

of 24 )lg/1 (5.4 ppmJ exceeded a TCE concentration above l 0 )lg/1. TCA concentration 

had dropped as well, with a maximum concentration of 12 )lg/1 (2. 7 ppmJ. 

In April 1996, Sparton conducted a deep soil gas investigation using upper flow 

zone (UFZ) ground water monitoring wells screened across the top of the saturated zone. 

The deep soil gas results (from immediately above ground water) were consistent with 

earlier surface soil gas results. Highest soil gas YOC concentrations were recorded near 

the source area and decreased rapidly offsite (see Figure 7). Deep soil gas VOC 

concentrations were negligible offsite. Actual soil gas concentrations were compared to 

predicted equilibrium concentrations based on groundwater concentration and Henry's law. 

The actual deep soil gas results indicated that, with the possible exception of TCA in the 

pond/sump area, soil gas is not a source of constituents to the groundwater. In fact, 

ground water may be the source for deep soil gas VOC detections. The deep soil gas 

investigation was detailed in the CMS Report. 

'Concentration (ppmJ on volume: volume basis = 0.224*Concentration (Jlgll) TCE on weight: 
volume basis. 

Concentration (ppmJ on volume: volume basis = 0.221 *Concentration (Jlg/1) TCA on weight: 
volume basis. 

Sparton (026602.0 I 00) -8- 6116/97 
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In June 1996, Sparton mstalled a vapor probe cluster (YP-1 through YP-6) near the 

closed solvent sump area. Installation details are given in Appendix 2. Subsequent soil 

gas samples were analyzed for YOC. The results showed a general increase in YOC 

concentration with depth, with isolated occurrences of higher YOC concentrations 

associated with clay/silt lenses (Table 3). These localized soil gas concentrations are 

believed to be related to residual VOC sorbed onto the finer-grained soil materials due 

to the correlation of high VOC concentration with silt/clay presence. 

As a whole, the existing soil gas data suggests the following: 

• Primary constituents are TCE and TCA. 

• Highest soil gas YOC concentrations occur onsite, near the source (solvent 

sump) area. 

Shallow, near-surface soil gas YOC concentrations decrease rapidly with 

increasing horizontal distance from the source area. 

Shallow, near-surface soil gas YOC concentrations are in the single digit or 

less ppm,. range onsite. 

Shallow, near-surface soil gas VOC concentration" are negligible off site. 

Deep soil gas YOC concentrations are minimal off site and are related to off

gassing from the dissolved aqueous phase. 

IV. UP-DATED SOIL GAS CHARACTERIZATION 

Soil gas data obtained to date from all previous and recent investigation provides 

a consistent description of soil gas impact. 

I. The area of soil gas impact is finite and within the boundaries of the Sparton 

property. 

2. Primary constituents are TCE and TCA with lesser amounts of 1,1-DCE, 

PCE, and Toluene. 

3. Soil gas concentrations are highest in the immediate vicinity of the original 

solvent sump. 

4. Concentrations decrease rapidly with increasing horizontal distance from the 

original solvent sump area. Site data (and regression analysts) indicates that 

elevated (>I 0 ppmJ soil gas concentrations extend out approximately 200 

feet from the sump area. 

5 Soil gas impact occurs through the entire unsaturated zone (::::70 feet) with 

highest concentrations corresponding to silt/clay layers with sorbed-phase 

contamination. 

Sparton iU26602.U !UUl -14- 6116/97 
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Trichloroethene 
1 ~ 1. 1~ Trichloroethane 
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T etrachloroethene 
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1 . 1 ~Dichloroethane 

NO = Not detected 
STI =Spartan Technology, Inc. 

Table 3 
Analytical Results For Vapor Probe Cluster (VP-1 Through VP-6) 

Sampled June 25, 1996 

J,.t:r SJL_-1 
-2 
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_ !fl__9/m 3 • ~rt~[:ll~~·Lit~-s;;~tml1I~- J~,. 

18000 19000 21000 22000 24000 ~9400 8700 
48bo-- --6ooo-~ ~-58oo-- ~ 76oo 656o - 26oo ~- · --33oo 

-Tso -~ r:foo --- -- 2oo 14oo --23o ~ ~ 10oo- 46o 
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~35-o ___ - -4:io~-- 710 810 610 NO <100 o ND<25 

--265-- ---306___ 225-- 250 220 NO <100.0 ~Nb <25 
--- ~~-- - --~----- --- f-----o--

30 ND <200.0 ND <10 NO <200.0 32 NO <100.0 6.7 
i\i6<i5- N[Y<2oo:O ~N5<25 NO <200.0 l'.fO NO <150.6 -NO <25 
~- ~--~--- -~---~----- ~ -----~~ 1--:--- ---- -~- --- -

NO <15 NO <200.0 ND <15 NO <200.0 NO NO <100.0 21 

Laboratory-American Environmental Network, Inc_ 
NMED = New Mexico Environmental Department 

Laboratory-State Scientific Laboratory Division 

• Note: mg/m3 is equivalent to ug/L (both are weight:volume relationships) 
The conversion for a volume:volume relationship is 
Concentration (ppmv) = 0.224*Concentration (ug/L) TCE 
Concentration (ppmv) = 0.221*Concentration (ug/L) TCA 



Available sod gas concentration data was plotted as a function of horizontal 

distance from the solvent sump. Because of the ongoing research into the variation 

between the analytical results on the five VR wells installed in February 1997, the data 

were plotted in two ways. In the first plot (Figure 8), an average of all data for each VR 

well was used. In the second plot (Figure 9), average NMED results for each VR well 

were plotted. However, choice or selection of data had little effect on the resulting 

regression analyses. Both Figure 8 and Figure 9 show a non-detect intercept just over 200 

feet. 

Based on all available soil gas information, there is sufficient characterization to 

implement soil vapor extraction on-site. Horizontal extent of the 10 ppm,. impact 

threshold has been adequately defined but not confirmed in the field; however, limited 

additional field investigation could provide this definition. 

To fully define the 10 ppm,. limits in the field, additional sampling would be 

conducted usmg steel pipe probes at the locations shown on Figure 10. These steel pipe 

probes would be driven (or pushed) into the subsurface to drive-point refusal-

approximately 25 to 30 feet bgs based on previous experience Beginning with the I 0-

foot depth, soil gas would be analyzed using field screening instruments at approximately 

5-foot intervals. After reaching drive-point refusal, the maximum field screening 

concentration would be used to select the depth of sampling and laboratory analysis for 

records purposes. This additional data would be used to reduce data/location gaps to 

acceptable levels. 

V. SOIL VAPOR EXTRACTION PILOT TESTING 

A soil vapor extraction (SVE) pilot test was conducted on site on February 27 and 

28, 1997. Pilot testing was conducted by AcuVac Remediation, Inc.. AcuVac was 

selected on the basis of their previous experience in the Albuquerque area and because 

of the destructive efficiency of their VOC treatment system. The AcuVac System uses 

an internal combustion engine both as the prime mover for vapor extraction and for 

destruction of VOC in the produced vapor stream. 

A detailed test report prepared by AcuVac is included in Appendix 3. Pilot test 

monitoring locations are shown on Figure 11. Pilot testing conducted at recovery well 

VR-1 demonstrated an effective (useable) radius of influence of 175 to 200 feet at a flow 

of 60 to 65 cfm and extraction well vacuum of 5 inches of water. Analyses of influent 

and effluent samples obtamed during the pilot test (included in Appendix 3) indicated 

Srarton W2G602 0 100) -I G- ()/ 16/97 
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more than 96 percent destruction of VOC occurred m the internal combustion engine 

and/or exhaust catalytic converter 

The pilot test and associated sampling and analysis indicate that an SVE system 

could initially recover 90 to I 00 pounds of VOC per day and treat the produced waste

stream to emit less than 4 pounds per day (calculations are provided in Appendix 3 ). The 

recovery (and emission) rate would be expected to drop off exponentially with continued 

operation of the SVE system. The pilot test has also demonstrated the ability of 

extraction from VR-1 to effectively remove VOC from the entire area showing elevated 

soil gas concentration. 
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VAPOR RECOVERY WELL 
COMPLETION REPORT 

As part of the Interim Corrective Action Proposal, Spartan Technology, Inc. (Spartan) 

installed five vapor recovery wells in the vicinity of the closed sump at their Coors Road 

Plant located in Albuquerque, New Mexico. The five vapor recovery wells were used to 

conduct a vapor recovery system pilot test at the facility. 

WELL LOCATIONS 

The vapor recovery wells were constructed between February 5, 1997 and February 

12, 1997. Drilling and completion was performed by Rodgers & Co., Inc., Albuquerque, 

and supervision was provided by METRIC Corporation, Albuquerque, New Mexico. All 

work was conducted in accordance with the Coors Road Plant Site Health and Safety 

Plan. 

The five vapor recovery wells are located on the north side of the main building as 

shown on FIGURE 1. Well VR-1 is located in the center of the closed sump and the 

other wells are located at varying radii from VR-1 as follows: 

Well Radius from Center of Sump 
ft 

VR-1 0 

VR-2 50 

VR-3 100 

VR-4 75 

VR-5 100 
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WELL CONSTRUCTION 

The vapor recovery wells were installed using a hollow stem auger drilling rig. VR-1 

was installed using sy.· i.d. augers, and VR-2 through VR-5 were installed using 3%. 

i.d. augers. The cuttings were placed in open-top 55 gallon poly drums as drilling 

progressed. As each drum became full, the top was installed. Construction diagrams 

for each of the wells are presented in FIGURES 2 through 6. 

Cuttings samples were collected during installation of the wells at 5 ft. Intervals. The 

samples were placed into ziplock sandwich bags, and headspace readings were 

measured using a Hnu Model Pl-101 Photo Ionization Detector (PID). The PID meter 

was equipped with a 10.2 ev lamp and the span was set at 9.80. The relative organic 

vapor concentrations from the headspace readings are presented in TABLES 1 through 

5. 

SAFETY CONSIDERATIONS 

During the drilling operations, the breathing zone was monitored with the PID meter. At 

wells VR-2, VR-3, VR-4 and VR-5 breathing zone levels remained below 1.0 ppm. At 

well VR-1 PID meter readings reached 4.0 ppm when the drilling progressed to 13 feet. 

At that point a large fan was placed adjacent to the bore hole and the crew was kept on 

the upwind side of the hole. With the fan in operation, breathing zone levels stayed 

below 3.0 ppm. 

CUTTINGS DISPOSITION 

As discussed earlier, the auger cuttings from each well were drummed. After the lids 

were in place on the drums for at least one day, the headspace in each drum was 

checked with the PID meter. The results are as follows: 
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TABLE 1 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-1 

DEPTH OVA READING 
(ft) (ppm)* 

3 30 

8 120 

13 260 

18 260 

23 280 

28 220 

33 230 

38 280 

43 150 

48 100 

53 150 

58 180 

63 140 

66 240 

* In volume:volume or ppmv. 



DEPTH 
(ft) 

3 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

58 

63 

66 

TABLE 2 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-2 

OVA READING 
(ppm)* 

0.0 

Tr 

0.6 

0.6 

0.5 

0.2 

0.4 

0.3 

0.2 

0.5 

0.6 

0.6 

0.3 

1.0 

* In volume:volume or ppmv. 



DEPTH 
(ft) 

3 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

61 

63 

68 

TABLE 3 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-3 

OVA READING 
(ppm)* 

0.0 

0.0 

0.0 

0.0 

0.2 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.3 

* In volume:volume or ppmv. 



DEPTH 
(ft) 

3 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

58 

63 

66 

TABLE4 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-4 

OVA READING 
(ppm)* 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.2 

0.0 

0.0 

0.0 

* In volume:volume or ppmv. 



DEPTH 
(ft) 

3 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

58 

63 

64 

TABLE 5 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-5 

OVA READING 
(ppm)* 

1.2 

1.6 

2.2 

2.6 

0.0 

0.1 

0.2 

1.9 

0.6 

0.3 

1.0 

0.3 

No sample 

3.4 

* In volume:volume or ppmv. 



WELL 

VR-1 

VR-2 

VR-3 

VR-4 

VR-5 

* In volume:volume or ppmv. 

#BARRELS 

8 

4 

4 

4 

4 

HEADSPACE READING 
(ppm)* 

400-550 

0.8- 1.2 

<0.2 

0.2-1.0 

0.2-0.8 

Since the headspace in the drums from wells VR-2 through VR-5 was less than the 

maximum in clean empty poly drums (3.0 ppm), the cuttings from VR-2 through VR-5 

were emptied on Spartan's property. The eight drums of cuttings from VR-1 will be 

disposed of at a licensed hazardous waste facility. 



APPENDIX 2 
VAPOR PROBE INSTALLATION DETAILS 
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METRIC 
Corporation 

SAMPLE LOG 

Borehole Number VP Borehole Location _N~o;:.:rt:..::h~of::...:B:o:u::.:.i:.:ld::.:.in.:.::~aL...-______ _ 

Property Owner Spartan Technoloav. Inc. 

Sample Logger Peter H. Metzner. Metric Corporation 

Driller Rodgers Environmental Services. Inc. 

Drilling Medium Hollow Stem Augers 6 1/4" i.d. 

Date of Completion 6-13-96 Ground Elevation-------------

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0- 8.0 8.0 Grayish orange (10YR 7/4), well sorted, sub-
angular to sub-rounded, very fine sand to fine 
sand. 

8.0-9.3 1.3 Moderate yellowish brown (10YR 5/4), medium 
sorted, sub-angular to sub-rounded, very fine 
sand to coarse sand. 

9.3- 10.0 0.7 Light olive brown (5Y 5/6), medium sorted, 
sub-angular to sub-rounded, very fine sand to 
coarse sand. 

10.0-11.0 1.0 Moderate brown (5YR 3/4), poorly sorted, sub-
rounded, very fine sand to very coarse sand 
with some small pebble gravel, slightly 
cemented. 

11.0-14.0 3.0 Moderate yellowish brown (10YR 5/4), well 
sorted, sub-rounded to rounded, very fine sand 
to medium sand. 

14.0-16.5 2.5 Moderate yellowish brown (1 OYR 5/4), poorly 
sorted, sub-rounded to rounded, very fine sand 
to very coarse sand. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number VP Borehole Location .-:.N.:.;:o:.:.rt:::.:h:..;:o~f-=B:.:::u~ild::i.:..:.no::a....-------

Depth 
(feet) 

16.5- 17.9 

17.9-21.2 

21.2-25.0 

25.0-27.2 

27.2-29.8 

29.8-31.1 

31.1-32.4 

32.4-40.0 

40.0-41.0 

Thickness 
(feet) 

1.4 

3.3 

3.8 

2.2 

2.6 

1.3 

1.3 

7.6 

1.0 

Stratigraphic Description 

Moderate yellowish brown (10YR 5/4) and light 
olive gray (5Y 5/2), poorly sorted, sub-rounded 
to rounded, very fine sand to very coarse sand. 

Moderate yellowish brown (10YR 5/4), medium 
sorted, sub-angular to sub-rounded, very fine 
sand to medium sand. 

Yellowish gray ( 5YR 8/1 ), medium sorted, sub
angular to sub-rounded, very fine sand to 
medium sand. 

Grayish orange (10YR 7/4), well sorted, sub
angular to sub-rounded, fine sand. 

Grayish orange (10YR 7/4), medium sorted, 
sub-rounded, very fine sand to coarse sand. 

Yellowish gray ( 5Y 8/1 ), well sorted, sub
rounded, fine sand to medium sand. 

Light olive gray (5Y 5/2), well sorted, sub
angular to sub-rounded, very fine sand to fine 
sand, slightly clayey. 

Grayish orange (~ OYR 7/4), medium sorted, 
sub-angular to sub-rounded, very fine sand to 
medium sand. 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded, very fine sand to coarse 
sand, slightly clayey. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number VP Borehole Location __.N .... o .... rt~h-..o:;.;..f...;::B=u=ild=i.;..;,ng _______ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

41.0-42.4 1.4 Moderate yellowish brown( 1 OYR 5/4 ), medium 
sorted, sub-rounded, very fine sand to medium 
sand. 

42.4-45.5 3.1 Grayish orange (10YR 7/4), well sorted, sub-
angular to sub-rounded, clayey very fine sand 
to fine sand. 

45.5-50.0 4.5 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, fine sand 
to coarse sand. 

50.0-54.5 4.5 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to cobble gravel. 

54.5-58.0 3.5 Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, very fine sand to 
cobble gravel. 

58.0-62.5 4.5 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to cobble gravel. 



APPENDIX 3 
ACUVAC PILOT TEST REPORT 



9111 Katy Freeway 
Suite 303 
Houston, TX n024 
(713) 468-6688: TEL 
(713) 468-6689: FAX 

AcuVac Remediation Inc. 

Mr Pierce L. Chandler Jr. P.E. 
Project Manager 
Black & Veatch 
5728 LBJ Fwy, Ste 300 
Dallas, TX 75240 

Re: Pilot Test- Spartan Technology, Inc., Coors Road Plant, Rio Rancho, NM 

Dear Pierce: 

March 6, 1997 

Enclol>ec is the report on Soil Vapor Extraction (SYE) Pilot Testing pcrtormed on February 27 & 28, 
1997, at the above referenced location. The test was conducted using AcuYac's SYE I-6 System, with 
Roots RAl-33 blower, various instrumentation, including the HORIBA Analyzer, Micro Max 0 2 and LEL 
Meter, magnchelic gauges, tlow gauges, aircraft altimeter to determine barometric pressure, and other 
special equipment The report is divided into three separate tests. 

r ntroduction 

The vacuum extraction portion of the AcuYac SYE System consists of a vacuum pump driven by a six 
cylinder internal combustion (IC) engine. The vacuum pump is connected to the extraction well and the 
vacuum created on the extraction well causes hydrocarbons in the soil to volatilize and flow through a 
moisture knockout tank to the vacuum pump and the IC engine where they are burned as part of the normal 
combustion process. Propane is used as an auxiliary tuel to help power the engine if the well vapors do not 
provide U1e required BTU. 

Emissions from the engine arc passed through three catalytic converters to ensure maximum destruction of 
removed hydrocarbon vapors. If chlorinated hydrocarbons arc part of the contaminant, acid gas may be 
present in the exhaust emissions. The engine's air to fuel ratio can be adjusted to maintain efticient 
combustion. Because the engine is the power source tor all equipment, all systems stop when the engine 
stops. Tilis eliminates any uncontrolled release of hydrocarbons. Since the System is held entirely under 
vacuum, any leaks in the seals or connections arc leaked into the System and not emitted into the 
atmosphere. The engine is automatically shut down by vacuum loss, low oil pressure or overheating. 

System parameters are monitored during tests using Magnehelic vacuum gauges, YISI-Aoat tlowmeters 
and/or Flow Sensors, HORIBA Analyzer and now and pressure controls on the AcuYac System. 



Project Scope: 

• Connect the AcuVac SVE System to extraction well (EW) VR-l, record the static well 
data, well size, TD, screen intervals on all wells and then apply vacuum. Record the 
vacuum and well flow, all System data (including fuel flow of propane), influent and 
ambient air temperatures and barometric pressure. 

• The test procedure is to provide variable rates of vacuum and flow over the initial test 
period and record the data at a selected interval of time. 

• Install and observe the magnehelic gauges on the outer observation wells to determine if 
the selected EW is in vacuum communication with the outer observation wells. Record 
the vacuum/pressure at a selected interval of time. 

• Take influent vapor samples to provide on-site HORIBA Analyzer data and for 
laboratory analysis. 

• Record the distances from the selected extraction wells to the outer wells. 
• Operate the SVE System in such a manner that all well vapors are passed through the 

engine and catal)tic converters, to destruct the contaminants and exhausted, to meet air 
emission standards. Comply with all safety regulations. 
Complete the tests by providing a report consisting of operating and analytical data and 
projection of vacuum radius of influence. 

Fuel L'se Information 

The primary fuel for the IC engine is the hydrocarbon contaminant in the influent vapors and the 
auxiliary fuel is propane. However, due to the much lower influent vapor concentrations associated 
with chlorinated hydrocarbons, propane provides the higher percentage of the total fuel requirement. 

The fuel requirement, at 5,000 ft altitude, for the I-6 engine at 2,200 to 2,-lOO rpm at the h.p. 
requirement during average SVE test conditions is 2.32 gals, hr of propane. The calculated (by 
volume) amount of propane used during the total test time was 3.+.-1-5 gallons, or 2.09 gals/hr. 
Therefore, the int1uent well vapors provided fuel equivalent to 0.23 gals hr of propane or 9.91 %. The 
hydrocarbons in the influent vapors provided fuel at 0.059 galsihr and the chlorinated hydrocarbons 
provided a fuel value of 0.171 gals1hr. These energy balance calculations are estimates based on 
engine test data of specific fuel consumption at a given RP~l with a continuous brake horsepower. 
The margin of error will increase if brake horsepower increases or decreases during the test period. 

Summary of Data - 3 Tests (See Attached Schedule A) 

Graphic Summarv of Data - S\'E (See Attached Summary) 

\\'ell Data Information: 



TABLE #1 

!Distance From VR-1 in Total Depth 
Well # Feet in Feet 

VP-1 6.0 10.5 

VP-2 6.0 20.5 

VP-3 6.0 30.5 

VP--1- 6.0 40.5 

VP-5 6.0 50.5 

VP-6 6.0 60.5 

~1\V-16 18.0 71.7 

~1\V-24 24.0 70.9 

~fW-25 23.0 69.7 

VR-2 50.0 66.0 

VR-4 75.0 66.0 

~fW-21 18-1-.0 66.1 

VR-3 100.0 68.1 

~l\V-17 118.0 70.4 

\"R-5 100.0 6-1-.0 

~l\V-22 235.0 73.9 

~l\V-23 204.0 74.0 

DTGW- ~l\V-16 c--:ear VR-1) = 67.8 ft 
VP =Vapor probes (0.5'' schedule 40 black pipe with 1.0 ft screen), referred to as inner wells 

VR =Vapor recovery wells (approximately 1.0 ft above groundwater), referred to as outer wells 

~1\V = \fonitoring wells (screened across groundwater), referred to as outer wells 

Discussion of Data: 

Screen Interval 
in Feet 

9.5- 10.5 

19.5- 20.5 

29.5-30.5 

39.5-40.5 

49.5- 50.5 

59.5- 60.5 

66.7 - 71.7 

65.9- 70.9 

6-1-.7 - 69.7 

12.0- 66.0 

12.0 - 66.0 

61.1 - 66.1 

12.0- 68.0 

65.4- 70.4 

12.0 - 6-1-.0 

68.9-73.9 

69.0- 74.0 

Prior to starting these tests, all the SVE systems are checked for nonnal operation. Each magnehelic 
gauge is checked and calibrated to "0". The inner and outer observation wells are plugged with 
expandable well plugs designed to accept magnehelic gauges. The inner wells are the six vapor 
probes (VP wells). Static well data is recorded from all wells prior to engaging the SVE System. The 
propane tank fuel level is recorded so an accurate fuel consumption can be estimated for the total test 

period. The HORIBA Analyzer is set for the local altitude and calibrated with SPAN gas. 

Test# 1 was a 8.8 hour SVE test (not including Static Time) conducted from well VR-1 as the 
extraction well (EW). Static well data indicated that the selected inner and outer observation wells were 
recording a slight vacuum ranging from 0 to 0.04" Hc_O, with the exception of ~1W -24 & 25 which 
were recording slight well pressures. The barometric pressure •vas at 29.74" Hg and the ambient air 
temperature was -l-2°F. At the start of the test, the initial EW vacuum was set at 1.8" Hc_O, with a t1ow 
of 25 cfm. The observation wells immediately recorded an increased vacuum with the exception of 
wells ~f\V -2-l- & 25 which recorded increased pressures. This was, most likely, the result of rising 
groundwater in ~1\V -2-l- & 25 when the pneumatic pumps were removed. 

The purpose of a variable rate flow test is to define the pressure! flow characteri:-tics of the subsurface 
soils around the extraction well and to estimate potential conditions for operational SVE Systems. 
Starting a test with a low ,·acuum and flow, with variable rates of increase, allows the EW and outer 

3 



wells sufficient time to adjust and stabilize, and minimizes the risk of channeling. This will also assist 
the development of newly installed extraction wells. Extended testing periods may be required under 
each of the variable rates to achieve steady state conditions when barometric pressure oscillations are 
occurring. After the initial recorded vacuum, the inner VP wells continued on an increasing vacuum 
trend while the outer wells were stable or indicating a slight decreasing trend. During the first two 
hours of the test, the barometric pressure decreased 0.03" Hg, or 0.409" HzO. Due to the high 
penneability of the sub-surface, barometric pressure oscillations were resulting in immediate changes 
in vacuums/pressures recorded on the observation wells. 

The E\V vacuum was increased to 2.6" H20, with a flow 35 cfm. The inner VP wells immediately 
responded to the EW increase and then stabilized for the next 0.5 hr. With the exception of VR-2, the 
outer wells were indicating a decreasing vacuum or increasing pressure trend. The influent vapor 
temperature remained nearly constant at 55°F. 

HORIBA data from influent vapor samples indicated the HC (hydrocarbon concentration) ranges 
\vere from 550 to 352 ppm, with C02 ranging from 4.94 to 3.98% and 0 2 ranging from 16.9 to 
15.8%. The HORIBA is more accurate with petroleum hydrocarbons whereas the HNU anal}tical 
instrument was calibrated for chlorinated hydrocarbons. The H~U was recording concentrations in 
the 500 ppm range. 

The EW vacuum was increased to 3.6" HzO, with a flow of 50 cfm and remained steady for 1.0 hour. 
During this period, the barometric pressure decreased an additional 0.06" Hg, or 0.817" H20. Since 
the start of this test, the barometric pressure has decreased 0.17" Hg, or 2.315" H20. This is reflected 
on outer wells MW -22 & 23 which are the most distant wells from VR-1 (EW) and most likely would 
have minimal influence from SVE. 

During this period, it was difficult to establish a baseline for SVE and required continuing the test 
until the barometric pressure established some stability. 

HORIBA data indicated the HC level of the air emissions was initially at 75 ppm at the lower EW flow 
rate and increased to 175 ppm at the higher rate of 68 cfm. The 175 ppm would equate to an 
emission level of 0.14 lbs per hour. This can be adjusted lower on a continuous operation since it is 
most likely propane blow-by. Additional HORIBA data on the intluent vapors indicated the HC range 
was 308 to 284 ppm, C02 was 3.52 to 3.42% and 0 2 was 16.9%. The HNU recorded an influent vapor 
concentration in the 600 ppm range. 

During the last 1.0 hour of the test, the barometric pressure began to stabilize and actually recorded a 
slight increase. All of the inner and outer wells immediately recorded an increasing vacuum trend. 
The EW vacuum and flow was steady at 5.4" H20 and 68 cfm. The data recorded during the last 1.5 
hours of testing is considered the most representative of steady state conditions. 

The inner VP wells provided the best supporting data. VP-3 was consistently recording very low 
vacuums and is screened in a stratigraphic area of very fine to fine, slightly clayey soil. VP-1, which is 
screened in the upper zone, recorded lower vacuums than the remaining vapor probes, most likely 
due to slight short circuiting near the surface and that VR-1 is screened from 12.0 to 66.0 ft. 
Although the surface was covered with asphalt, short circuiting can occur. VP-2, 4, 5 & 6 recorded 
\'acuums substantially in the same range. 
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Static well data was recorded 0.5 hours after the SVE was discontinued on the EW. Almost all the 
wells recorded a slight vacuum ranging from 0.02 to 0.12" Hp. MW -24 & 25 continued to record 
higher vacuums while :MW -22 & 23 recorded well pressures. The MW wells had 4.0 to 6.0 ft of 
screen above the groundwater and were much slower to adjust to static conditions. 

Test #2 was a 2.6 hour SVE test (not including Static Time) conducted from well VR-1 (EW) the 
following day. Static well data indicated the inner (VP wells) and outer observation wells were 
recording vacuums near "0" with the exception of MW-17 which was recording a slight pressure of 
0.02" HP. Barometric pressure was 29.48" Hg and the ambient air temperature was 38°F. The 
selected EW flow was 68 cfm, with the initial vacuum at 4.8" H20 and steadily increasing to 5.5". 
All the inner and outer wells immediately recorded a vacuum when SVE was engaged and continued 
on an increasing vacuum trend for 1.5 hours. The recorded data was very similar to the data recorded 
during the last 1.0 hour of Test #1. The influent vapor temperature was constant at 55°F and the air 
temperature increased to 44°F. 

During the first 1.0 hour of testing, the barometric pressure increased by 0.09" Hg, or 1.23" H20. 
During the last 0.5 hour, the barometric pressure stabilized and the recorded data reflected a slight 
decrease in vacuum. 

HORIBA data indicated the HC level in the influent vapors varied hetween 264 and 246 ppm, with 
C02 at 3.42 to 2.94% and 0 2 at 17.2%. The lD-IU recorded influent concentrations between 620 and 
600 ppm. 

Since the barometric pressure was indicating some stabilization, it was decided to stop the test, record 
the static well data and start Test #3 with new background data. 

Static well data recorded 0.5 hours after the SVE was discontinued, indicated all the inner and outer 
wells were recording a slight vacuum. As in Test #1, the ~1\V wells did not adjust as quickly to static 
conditions as the VP and VR wells. After the static data was recorded, all the wells were vented to 
atmosphere prior to the start of Test #3. 

Test #3 was a 3.6 hour test (not including Static Time) conducted from well VR-1 as the extraction 
well (EW). After the wells had been vented to atmosphere and the vents closed, the static well data 
indicated all the inner and outer wells were recording slight vacuums to slight pressures ranging from 
"0" to 0.05" Hp. The barometric pressure was mostly steady at 29.56 to 29.57" Hg and tre 
ambient air temperature was 46°F. At the start of the test, the well flow (EW) was set at US cfm, with a 
vacuum of 5.0" H20. An immediate vacuum increase was recorded on all inner and outer wells 
except ~1\V -22 & 23 which recorded well pressures. The recorded vacuum continued on an 
increasing trend for 1.5 hours, with some stabilization observed during the last 0.5 hours. 

During this period, the barometric pressure decreased 0.03" Hg. or 0.409" H20. This is reflected in 
wells M\V -22 & 23 which recorded well pressure increases similar to the barometric pressure 
decrease. With wells screened across the groundwater that have a limited amount of well screen above 
the groundwater, a decreasing barometric pressure will allow the groundwater level to rise; thus 
reflecting an increased air/vapor pressure on a well that is, in effect, a closed end tube. 

HORIBA data indicated the HC levels of the influent vapors varied between 278 to 242 ppm, with C02 

between 3.02 to 2.78%. The 0 2 level increased from 17.6 to 19.7%. The Hr\U Analyzer indicated the 
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23 changing from a recorded well pressure to a vacuum. 11tis provided excellent data to support Tests #1 & 
2 and to usc in the calculation of a vacuum radius or inJlucnce. 

The static well data recorded 0.75 hours after the SVE was discontinued indicated all the wells, except 
MW -16, 24 & 25, were recording a slight vacuum or between "0" to 0.10" H 20. During this period, the 

wells were not vented to atmosphere. Again, the MW wells were slower to adjust to atmospheric 

conditions. When they were vented, they immediately adjusted. 

The advantage of the three SVE tests conducted over two days was to provide a method for checks and 
balances on the recorded data, especially when large barometric pressure oscillations occur. 

Additional Information (this should be read as a part of the report): 
Summary of Operating Data 

Graphic Summary of Data, SVE Tests 

Figure 1 -Plot of Observed Vacuum versus Distance at the Facility 
• Field Operating Data and Notes 

Site Map 
• Site Photographs 

Conclusion 

Pilot Tests are conducted to provide intormation on short term tests that can be projected into a long term 
remedial plan. These feasibility tests indicated that soil vacuum extraction (SVE) would be an effective 
method of remediation for this facility. Although the observed vacuum on some of the outer observation 

wells was relatively low, the duration of the pilot tests was short compared to continuous operation. 
However, the results provide sufficient data to indicate that the observed and reported wells were in vacuum 

communication with the selected SVE extraction well. The radius of influence defines the region within 

which the vapor in the vadose or vented zone llows to the extraction well under the intluence of a vacuum. 
The radius of influence depends on soil properties of the vented zone, properties of surrounding soil layers, 

the depth at which the well is screened, well installation and the presence of any impermeable boundaries 
such as the water table, clay layers, surface seal, building basements and the presence of such areas as tank 

pits with backtill and underground utilities. 

Figure #I indicated that the effective vacuum radius of influence would be from 175 to 200ft, with 
extraction well flow of 60 to 65 cfm, and extraction well vacuum in the 5.0" H 20. This projection of 

the radius of intluence was determined by plotting the observed (as modified) radial pressure distribution 
data. An approximatio.l of the radius of intluence may be obtained by determining the point at which the 

measured vacuum is 0.18 to 0.22" H 10. It is assumed that beyond the lower point, the pressure gradient 
(driving force) is negligible to etlcctively transport vaporized contaminants to the extmction well. Under 

continuous operation, vacuum and radius of intluence may continue to increase. 

To calculate SVE well placement, the equation we use is a follows; 

I = 2 Ri COS 30°; L = distance between wells; Ri = radius or in11uence 

All other data, including the groundwater depth, well placement, extraction well screened intervals and SVE 

recovery rate, must be considered in the tina! design for a remedial plan. 

TI1e AcuVac System perl<mned as represented and should be considered a viable teclmology to use for the 

remediation of this location. 111e system with the 300 CID, 6 cylinder engine can provide total extraction 



well now of approximately 80 scrm, with a vacuum up to 20" Hg. These Systems are designed to 
consume heavy concentrations or VOCs and meet all air emission standards. Special engines with 
enhanced metallurgy are required for the remediation or chlorinated hydrocarbons. A special, blended 
synthetic oil is also required. The auxiliary fuel can be propane or natural gas. Electrical connections arc not 
required. Air injection, if required, can supply hydrocarbon free air from a 16 cfm air compressor with 
uiVmoisturc lilters of 30-40 cfm Roots RAI 22 blower, boU1 engine driven. AcuVac can supply a custom 
building designed for security, reduction of noise, and can be color coordinated to provide aesthetic value. 

AcuVac also sells, leases and services, electrical driven, bio-vent SVE and Air Injection/Sparge Systems. 
These Systems arc designed and manufactured to specific specifications. 

Once you have reviewed the report, please call me if you have any questions. 

Sincerely, 

James E. Sadler 
Engineer/Environmental 

70006.REP (Mac) 
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Page 1a SCHEDULE B 
Summary of ACUVAC SVE TEST #1 

Atmospheric Conditions 
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Page 1b SCHEDULE B AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #1 SPARTON TECHNOLOGY 
February 27, 1997 

Recorded Well Vacuums and/or Pressures 
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SCHEDULE B 
Summary of ACUVAC SVE TEST #1 

AcuVac Remediation Inc. 
SPARTON TECHNOLOGY 

February 27, 1997 

Recorded Well Vacuums and/or Pressures 
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Page 2a SCHEDULE B 
Summary of ACUVAC SVE TEST #2 

Atmospheric Conditions 

Barometric Pressure ChanQe 
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Page 2b SCHEDULE B AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #2 SPARTON TECHNOLOGY 
February 28, 1997 

Recorded Well Vacuums and/or Pressures 
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Page 2c SCHEDULE B AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #2 SPARTON TECHNOLOGY 
February 28, 1997 

Recorded Well Vacuums and/or Pressures 
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SCHEDULE B 
Summary of ACUVAC SVE TEST #3 
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Page 3b SCHEDULE 8 AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #3 SPARTON TECHNOLOGY 
February 28, 1997 

Recorded Well Vacuums and/or Pressures 
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SCHEDULE 8 AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #3 SPARTON TECHNOLOGY 
February 28, 1997 

Recorded Well Vacuums and/or Pressures 
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SCHEOULEA SPAR TON TECHNOLOGY- Test #I. Pg I AcuVac RemediatiOn Inc. 

Static First Second Thud Fourth Fillh s;,•J 21271')7 Data Data Data Data Data Data Data 
Time 0740 T1me OMS Tm1cO~IS Tnne 0945 Timel015 Time 1045 Time II 

Horiba HC ppm - NO NO NO 550 462 NO 

HonbaC02% - NO NO NO 4.74 4.42 NO 

Ioriba 0,% - NO NO NO 16.9 16.8 NO 

lnJlucnt Vapor - 52 54 54 55 55 55 
l'cmp "F 

~omctric 29.74 29.75 29.74 29.75 29.72 29.72 29.68 
Pressure "Hg 

'"xlrnction Well 
FlowCFM - 25 25 25 25 35 35 
:Well VR-1 

:ixlrnction Well 
VacuumCFM - 1.8 2.0 2.0 2.0 2.6 2.6 
WciiVR-1 

WeiiVP-1 
Vacuum "H20 0.03 0.20 0.30 0.26 0.25 0.36 0.36 
Dist 6.0 fi 

Well VP-2 
Vacuum "H,O 0.04 0.56 0.70 0.62 0.64 0.86 0.86 
DisL 6.0 fi 

!Well VP-3 
Vacuum "H20 0.03 0.03 0.02 0.01 0 -(.01) 0.01 
Dist6.0 fi 

!Well VP-4 
Vacuum "ll,O 0.03 0.64 0.86 0.76 0.78 1.00 1.02 
Disl6.0 n 
Well VP-5 
Vacuum "H20 0.05 0.66 0.72 0.64 0.60 0.84 0.82 
)isl 6.0 n 

Well VP-6 
Vacuum "H,O 0.03 0.76 0.82 0.74 0.72 0.98 0.96 
Dist 6.o n 
WcllMW-16 
Vacuum "H20 0 0.04 0.02 -(.24) -(.39) -(.56) -(.74) 
Disl 18.01\ 

WeiiMW-24 
Vacuwu "H,O -(.04) -(.16) -(.32) -(.11) -(.19) -(.16) -(.14) 
DisL 24 0 1\ 

WcliMW-25 
Vacuum "H,O -(.01) -(.03) -(.1 0) -(.34) -(.20) -(.26) -(.37) 
)ISL 23.0 It 

Well VR-2 
Vacuum "1120 0.04 0.21 0.22 0.15 0.11 0.15 0.12 
Disl 50.0 fi 

Well VR-4 
Vacuum "11 20 0.04 0.06 0.08 -(.03) -(.07) -(.08) -(.1 0) 
)lsl 75.0 1\ 

!Well MW-21 
Vacuum "H,O 0.04 0.05 0.02 -(.11) -(.15) -(.17) -(.22) 
)ISl 184.0 ll 

Well VR-3 
Vacuum "11,0 0.04 0.10 0.06 0.01 -(.07) -(.1 0) -(.13) 
DIS\ 100.0 n 

Well MW-17 
Vacuum "11,0 0.02 0.03 0.01 0.03 0.03 0.03 0.01 
DISt. IIR.o n 
Well VR-5 
Vacuwn "11,0 0.03 0.09 0.07 0.03 0 0 -(.11) 
D1st 100.0 !\ 

Well MW-22 
Vacuum "11;0 0.01 0 -(.20) -(.40) -(.58) -(.76) -(.93) 
D"t ns on 
!well MW-2.J 
Vacuum "1!,0 - - - -(.58) -(.74) -( 90) -(1.20) 
DISl 204 0 ft. 

-n Indicate..:; ~'ell Prc"sun: 



SCHEDULE A SPARTON TECHNOLOGY- Test #I, Pg 2 AcuVac Remediation Inc. 

Sevcnlh Eighlh Nintl1 Tenlh Elevenlh Twelfih Thirteenlh 
2/27197 Data Data Data Data Data Data Data 

Time 1145 Time 1215 Time 1245 Time 1315 Time 1345 Timcl415 Time 1445 

~oriba IIC ppm 392 352 352 312 308 310 NO 

HoribaCO,% 4.12 3.98 3.92 3.70 3.52 3.50 NO 

loribaO,% NO 15.8 15.3 15.0 16.9 NO NO 

nflucnl Vapor 
r·emp °F 

55 56 56 56 56 56 56 

!BaromclrK: 29.64 29.63 29.58 29.56 29.56 29.53 29.53 'rcssurc • Hg 

~xtraction Well 
'lowCFM so so so 55 55 55 65 
~cllVR-1 

,.:xlraclion Well 
Vacuum CFM 3.6 3.6 3.6 4.1 4.1 4.1 5.0 
WellVR-1 

WcllVP-1 
Vacuum "1110 0.45 0.50 0.52 0.54 0.54 0.62 0.78 
D1st. 6.o n 
Well VP-2 
Vacuum "H,O 1.05 1.15 1.20 1.30 1.30 1.42 1.75 
)isl 6.0 n 

!Well VP-3 
Vacuum "H,O 0.01 0.01 0.01 0.01 0.01 0.01 0.02 
!Disl 6.0 n 
!Well VP-4 
Vacuum "H,O 1.30 1.45 1.50 1.60 1.60 1.75 2.18 
!Jist. 6.o n 
!Well VP-5 
Vacuum "H,O 1.05 1.15 1.20 1.25 1.30 1.43 1.80 
Disl 6.0 n 
~ell VP-6 
Vacuum "liP 1.25 1.35 1.40 1.50 1.55 1.65 2.10 
IDisL 6.0 n 
WcllMW-16 
Vacuum "H,O 0 0.03 0.02 0.03 0.02 0.03 0.03 
D1sl 18.0 f1 

~ellMW-24 
Vacuum "H20 -(.19) 0 0 -(.05) 0 0.12 0.48 
D1sl. 24.0 n 
WeUMW-25 
Vacuum "H,O -(.50) -(.48) -(.56) -(.66) -(. 74) -(.66) -(.26) 
!Jist. 23.0 n 
Well VR-2 
Vacuum "H,O 0.20 0.30 0.30 0.32 0.32 0.43 0.66 
D1sl. 50.0 11 

Well VR-4 
Vacuum "1110 -(.07) 0.02 -(.04) -(.05) 0 0.13 0.29 
)lSI 75.0 11 

Well MW-21 
Vacuum "1120 -(.19) -(.12) -(.18) -(.17) -(.15) -(.05) 0.09 
D1sL 184.0 1\ 

Well VR-3 
Vawum "11,0 -(.03) 0.04 -0.06 0 0 0.16 0.30 
Dist. 100.0 fl 

~cllMW-17 
Vacuum "11,0 0.02 0.04 0.03 0.03 0.04 0.04 0.05 
D1st. 118.01\ 

Well VR-5 
Vacuum "11,0 0.02 0.05 0.01 0.02 0.04 0.19 0.35 
D1st. too.o n 
~ellMW-22 
Vacuum "11,0 -(1.15) -(1.20) -(1.40) -(1.65) -(1.70) -(1.70) -(1.60) 
D1sL 235.0 n 
~ellMW-23 
Vacuum "H,O -(1.40) -(1.50) -(1.65) -(1.85) -(1.95) -(1.90) -(1.70) 
D1st 204 on 

.() Indicates Well Pressure 



SCHEDULE A SPAR TON TECHNOLOGY- Test #I- Pg 3 AcuVac Remediation Inc. 

Fourteenth Filleenth Sixteenth Scventecnth Eighteenth Static Average 
Maximum 2127197 Dal.a Dal.a Data Data Data Data Data 

Trme 1515 Trme 1545 Time 1615 Time 1645 Time 1715 Time 1745 8.8 Hrs 
Data 

llonba IIC ppm 286 284 ND ND ND - 361 550 

llonbaCO,% 3.48 3.42 ND ND ND - 3.88 3.74 

loriba 0,% ND ND ND ND ND - 16.12 16.9 

nlluent Vapor 56 56 56 56 56 - 49.28 56 
lfcmp "F 

Barometric 29.53 29.56 29.58 29.60 29.61 29.61 29.63 29.75 
!Pressure "Hg 

:xtraction Well 
WlowCFM 65 68 68 68 68 - 49.28 68 
!Well VR-1 

[ExtractiOn Well 
Vacuum CFM 5.0 5.4 5.4 5.4 5.4 - 3.76 5.4 
!Well VR-1 

WeliVP-1 
Vacuum "11,0 0.76 0.87 0.81 0.90 0.82 0.05 0.55 0.90 
Drst. 6.0 fi 

Well Vl'-2 
Vacuwn "11 20 1.75 1.85 1.80 1.95 1.85 0.08 1.26 1.95 
Dist 6.0 fi 

!Well Vl'-3 
Vacuum "1120 0.02 0.03 0.02 0.07 0.02 0.02 0.02 0.07 
Dist 6.0 It 

!Well VP-4 
Vacuum "1120 2.20 2.35 2.35 2.50 2.30 0.12 1.56 2.50 
Drst 6.0 ft 

!Well VP-5 
Vacuum "I 120 1.90 2.00 2.00 2.15 2.00 0.12 1.31 2.15 
Dist 6.0 n 
Well VP-6 
Vacuum "H,O 2.15 2.30 2.30 2.40 2.30 0.12 1.51 2.40 
Dist 6.0 fi 

Well MW-16 
Vacuum "H20 0.03 0.04 0.14 0.47 0.48 0.16 -(.03) 0.48 
Dist 18.0 ll 

Well MW-24 
Vacuum "H,O 0.57 0.82 0.92 1.00 0.90 0.48 0.19 1.00 
Drst 24.0 fi 

WellMW-25 
Vacuum "1120 -(.03) 0.31 0.52 0.85 0.90 0.50 -(.1 5) 0.90 
Disl 230 ll 

Well VR-2 
Vacuum "H,O 0.65 0.84 0.80 0.90 0.75 0.13 0.41 0.90 
Dtst 50.0 fi 

Well VR-4 
Vacuum "H,O 0.32 0.49 0.43 0.49 0.39 0.12 0.13 0.49 
ptst. 75.0 fi 

!well MW-21 
Vacuum "1120 0.13 0.30 0.27 0.32 0.20 0.08 -(.01) 0.32 
jDist. 18·l0 n 
!well YR-3 
Vacuum "I 1,0 0.32 0.50 0.45 0.50 0.40 0.08 0.14 0.50 
Dtst. 100.01\ 

WellMW-17 
Vacuum "1120 0.06 0.10 0.10 0.11 0.08 0.02 0.05 0.11 
Drst 11s.o n 
Well VR-5 
Vacuum "11,0 0.34 0.50 0.47 0.50 0.44 0.02 0.17 0.50 
Drst. 100 o 1\ 

WdiMW-22 
Vacuum "11,0 -(1 40) -(115) -(1.00) -(.70) -(.62) ·(.60) -(1.01) 0.01 
DlSL 235 0 Jl 

WdiMW-23 
Vacumn "11,0 -(1.60) -(1.20) -(1.05) -(.75) ·(.70) -(.64) -(1.29) -(.58) 
Drst 20·1 0 ll 

-( l 1nJicalt:s Well Pressure 



SCHEOULEA SPARTON TECHNOLOGY- Test #2, Pg I Acu Vac Rt:mcdiationlnc. 

StalJc First Second lllird Fourth Fil\h 
2/2&/97 Data Data Data Data Data Data 

Time 0730 Tunc 0745 TimcOl!OO Ttmc0830 Timc0900 Time 0930 

llonoo IIC ppm - NO NO NO 246 264 

lloriba C02% - NO NO NO 3.42 3.20 

llonba 0 2% - NO NO NO 17.3 17.2 

nllucnt Vapor 
~·cmp •F - 55 55 55 55 55 

!3aromctnc 29.48 29.48 29.49 29.50 29.52 29.55 Pressure 'llg 

:xtrnction Well 
F!owCFM - 68 68 68 68 68 
Well VR-1 

Extrnction Well 
Vacuum CFM - 4.8 5.0 5.3 5.5 5.4 
WeiiVR-1 

WeiiVI'-1 
Vacuum '11,0 0.01 0.80 0.88 0.95 0.95 0.90 
)tsl 6.0 n 

!Well VP-2 
Vacuum '11,0 0.01 1.70 1.85 1.90 2.05 1.95 
)tsl. 6.0 n 

!Well Vl'-3 
Vacuwn '11 20 0.02 0.02 0.02 0.03 0.02 0.03 
Dist. 6.0 fl 

Well VP-4 
Vacuum '1120 0 2.10 2.30 2.40 2.50 2.50 
D1st6.0 fl 

Well Vl'-5 
Vacuum 'H20 0 1.80 2.00 2.10 2.30 2.15 
D1st. 6.0 fl 

Well VP-6 
Vacuum 'H,O 0 2.10 2.35 2.30 2.55 2.40 

!D1st. 6.0 fl 

WcUMW-16 
Vacuum 'H 20 0 0.33 0.41 0.47 0.81 0.83 
Dist ll!.o n 
WciiMW-24 
Vacuum '11 20 0.02 0.23 0.47 0.62 0.93 0.95 
Disl 24.0 fl 

Well MW-25 
Vacuum "1120 0 0.15 0.35 0.50 0.88 0.97 
D1sL 23.0 fl 

Well VR-2 
Vacuum "H20 0.02 0.58 0.72 0.80 0.94 0.87 
Disl 50.0 fl 

Well VR-4 
Vacuum "H20 0.02 0.23 0.31 0.44 0.54 0.47 
D1sL 75.0 fl 

Wc!IMW-21 
Vacuum "11 20 0.01 0.10 0.19 0.27 0.37 0.35 
n.st. 1!!4 on 
Well VR-3 
Vacuum "11:0 0.01 0.24 0.35 0.45 0.52 0.50 
Dist. 100.0 fl 

Well MW-17 
Vacuum "H 20 -(.02) 0.25 0.39 0.10 0.12 0.12 
)ist. 118.o n 
Well VR-5 
Vacuum "11,0 0 0.24 0.38 0.50 0.52 0.55 
I liSt J(MI 0 !\ 

WdlMW-22 
Vacuum "11,0 0 0.04 0.14 0.29 0.56 0.68 
DISt 2:l5.o n 
Well MW-2:1 
Vacuum "11,0 0.02 0.04 0.13 0.31 0.56 0.62 
liSt 211-1 on 

-{) lnd1catcs Well Prcssnrc 



SCHEDULE A SPARTON TECHNOLOGY- Test #2, Pg 2 A~uva~ Remediation Inc. 

Sixth Static Average 
Maximum 2/28197 Dala Dala Dala 

T1me HXlO Time 1045 2.6 !Irs 
Dala 

Horiba HC ppm 252 - 254 264 

HoribaCO,% 2.94 - 3.19 3.42 

lloriba 0,% NO - 17.25 17.3 

nllucnt Vapor 55 - 55 55 remp •F 

~arometric 29.56 29.57 29.52 29.57 Pressure "llg 

,.:xtraction Well 
'IowCFM 68 - 68 68 

Well VR-1 

b;traction Well 
Vacuum CFM 5.2 - 5.2 5.5 
WciiVR-1 

WciiVP-1 
Vacuum "11,0 0.80 0.01 0.88 0.95 
Dist6.0 ll 

!Well VP-2 
Vacuum "11,0 
joist. 6.0 fl 

1.85 0 1.88 2.05 

Well VP-3 
Vacuum "11,0 0.04 0 0.03 0.03 
Disl 6.0 fl 

!Well Vl'-4 
Vacuum "H,O 2.30 0.01 2.35 2.50 
!Dist 6.0 fl 

r,ven VP-5 
Vacuwn "11,0 1.95 0.02 2.05 2.30 
pisl 6.0 n 
Well VP-6 
Vacuwn "11,0 2.20 0.02 2.32 2.55 
Dist 6.0 fl 

WellMW-16 
Vacuum "H,O 0.70 0.33 0.59 0.83 
Disl 18.011 

WcUMW-24 
Vacuum "H,O 0.76 0.20 0.66 0.95 
Disl 24.0 fl 

Well MW-25 
Vacuum "11 20 0.85 0.50 0.62 0.97 
Disl 230 n 
Well VR-2 
Vacuum "11,0 0.72 0.06 0.77 0.94 
Dist. 50.0 fl 

Well VR-4 
Vacuum "11,0 0.37 0.07 0.39 0.54 
Dist. 75.0 ft 

WellMW-21 
Vacuum "1120 0.21 0.05 0.25 0.37 
Disl 184.0 f\ 

!Wen VR-3 
Vacuum "H,O 0.46 0.08 0.42 0.52 
D1sl I 00.0 ll 

!Well MW-17 
Vacuum "H,O 
!D1sl I 18 0 fl 

0.10 0.01 0.18 0.12 

!Well VR-5 
Vacuum "11,0 0.50 0.09 0.45 0.55 
Dist IOOOil 

!Well MW-22 
v"~uwn "11,0 0.57 0.52 0.38 0.68 
DISL 235 () ll 

r,vcn MW-2:1 
Vacuum "I 1,0 0.64 0.52 0.38 0.64 
Disl 204 0 fl 

-0 1m.hcates Well Pn:ssure 

Nll. Nn Dolo 



SCHEDULE A SPARTON TECHNOLOGY- Test #3, Pg 1 AcuVac RemcdiatJonlnc. 

Static First Second Third Fourth Fifih 
212'M<J7 Data Data Data Data Data Data 

Ttmc 1115 Time 1145 Time 1200 Time 1230 Time 1300 Time 1330 

lloriba I!C ppm - ND 242 ND 278 ND 
loriba CO,% - ND 2.76 ND 3.02 ND 

!oribaO,% - ND ND ND 17.6 ND 
nJiuent Vapor - 56 56 56 56 56 emp •F 

!Barometric 29.57 29.56 29.56 29.54 29.53 29.54 'rcssurc "llg 

l~xtrodion Well 
'lowCFM - 68 68 68 68 68 
~ell VR-1 

~xlrllction Well 
VacuumCFM - 5.0 5.2 5.2 5.1 5.1 
Well VR-1 

Well VP-1 
Vacuum "H,O 0 0.74 0.72 0.70 0.67 0.75 
Dist6.0 f\ 

Well VP-2 
Vacuum "H,O 0 1.75 1.75 1.75 1.65 1.75 
jDisl6.0 n 
!Well VP-3 
Vacuum "H,O 0.01 0.03 0.01 0.03 0.02 0.04 
)isl 6.0 n 

!Well VP-4 
Vacu~n "H,O 0 2.10 2.20 2.20 2.00 2.20 
!Dist. 6.o n 
r.vell VP-5 
Vacuum "H,O 0 1.80 1.85 1.85 1.70 1.75 
Disl 6.0 ft 

Well VP-6 
Vacuum "H,O 0 2.00 2.15 2.15 1.95 2.10 
)isl 6.0 n 

WcllMW-16 
Vacuum "H20 0.01 0.03 0 0 -(.22) -(.26) 
Dtsl. 18.0 ft 

Well MW-24 
Vacuum "H,O -(.02) 0.17 0.35 0.45 0.36 0.48 
Dtsl 24.0 n 
Well MW-25 
Vacuum "H,O -(.01) 0.08 0.16 0.17 0.09 0.20 
Dtsl. 23.0 fl 

Well VR-2 
Vacuum "ll,O 0 0.54 0.58 0.58 0.55 0.60 
Dtsl 50.0 ft 

Well VR-4 
Vacuum "II,O 0.01 0.15 0.21 0.22 0.13 0.22 
Disl 75.011 

[Well MW-21 
Vacuum "H,O -(.05) 0.02 0.05 0.02 -(.12) 0.04 
Dtsl 184.0 ft 

!Wen VR-3 
Vacuum "II,O 0 0.16 0.22 0.21 0.15 0.26 
Dtst. 100 011 

WciiMW-17 
Vacuum "11,0 0.01 0.04 0.04 0.06 0.07 0.05 
Dist. 118.0 ft 

Well VR-5 
Vacuum "11,0 -(.05) 0.19 0.25 0.22 0.15 0.32 
Dtst. 100 0 ll 

P,·c11 MW-22 
Vacuum "11 20 0.02 -(.10) -(.17) -(.22) -(.40) -(.37) 
Dtst 2:15.0 ll 

Well MW-2.1 
Vacuum "11,0 0.02 -(.12) -(.16) -(.30) -(.36) -(.34) 
D1sl 211-1 0 It 

-I' lndtcatcs Welll'rcssure 



SCHEOULEA SPAR TON TECHNOLOGY- Test #3, Pg 2 AcuVac Remediation Inc. 

Sixlh Sevcnlh Eighlh Static Average 
Maximum 2128/97 [)ala Oata Oata Data Oata 

Time 1400 Time 1430 Time 1500 Time 1545 3.6 Hrs 
[)ala 

lloroba HC ppm NO NO 254 - 258 278 

lonbaCO,% NO NO 2.78 - 2.85 3.02 

Iioriba 0 1% NO NO 19.7 - 18.65 19.7 

nllll<.'tll Vapor 56 56 56 - 56 56 emp •f 

13aromelric 29.55 29.55 29.56 29.57 29.55 29.57 
!Pressure "llg 

:xtraction Well 
'lowCFM 68 68 68 - 68 68 

!Well VR-1 

· xtraction Well 
VacuumCFM 5.2 5.2 5.3 - 5.16 5.3 
Well VR-1 

WellVP-1 
Vacuum "1120 0.84 0.83 0.88 0.03 0.77 0.88 
Dist 6.011 

Well VP-2 
Vacuum "H,O 1.80 1.80 1.90 0.03 1.77 1.90 
)ist. 6.0 n 

!WcU VP-3 
Vacuum "11,0 0.04 0.02 0.02 0 0.03 0.04 
Dist 6.011 

!Well VP-4 
Vacuum "H20 
iuist 6.0 n 

2.30 2.30 2.40 0.04 2.21 2.40 

Well VP-5 
Vacuum 'H20 2.00 2.00 2.10 0.06 1.88 2.10 
Dist 6.011 

Well VP-6 
Vacuum "HP 2.20 2.25 2.35 0.06 2.14 2.35 
)Ist. 6.o n 

Well MW-16 
Vacuum '1120 -(.14) -(.04) 0.02 -(.03) -(.08) 0.03 
D1st. 18.011 

WcllMW-24 
Vacuwn "11,0 0.58 0.70 0.82 0.43 0.49 0.82 
)ISL 24.0 lt 

WellMW-25 
Vacuum "H20 0.32 0.44 0.60 0.43 0.26 0.60 
Dist non 
Well VR-2 
Vacuum '11,0 0.72 0.74 0.82 0.10 0.64 0.82 
Dist 50.011 

Well VR-4 
Vacuum "11,0 0.37 0.43 0.47 0.06 0.28 0.47 
Dist 75.0 n 
WcUMW-21 
Vacuum "11 20 0.16 0.18 0.24 0,07 0.07 0.24 
D1st 184.0 ll 

Well VR-3 
Vacuum "1120 0.38 0.38 0.49 0.08 0.28 0.49 
Dist. 100.0 ll 

!Well MW-17 
Vacuum '11,0 0.06 0.10 0.15 0 0.07 0.15 
D1sl II R.O ft 

Well VR-5 
Vacuum "11,0 0.38 0.41 0.49 0.09 0.30 0.49 
DlSL I!Xl 0 ll 

Well MW-22 
Vacuum "11,0 -(.25) -( 14) 0 06 0.10 -(.20) 0.06 
DISL 235 0 It 

Well MW-23 
Vacuum "11,0 -( 24) -( 15) 0.03 0.07 -(.21) 0.03 
D1sL 204 0 ll 

.!) lndicaks Wclll'rcssurc 
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Radius of Influence 
Data from Tests #1, 2 & 3 

AcuVac Remediation Inc 
SPARTON TECHNOLOGY 
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• Data 

--Radius 
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Distance from Test Well (ft) 



OPERATING DATA- TEST#___,__ PAGE#___;,_(-

Parameters 

R.P.M. 

Oil Pressure 

Water Temp 

Volts 

Intake Vac 

Gas Flow 
FueVPropane 

Fresh Air Flow 

Extraction Well Flow 

Ttme Time 
0'74D oe4s 

Hr Meter ,_ Hr Meter 

(05<b.':> i05~8 

i800 ~150 

psi 5o 50 

·F I 40 
i4 

"Hg J J I~ 
cfh I dO 

cfm • 5 J 35 

V R-t cfm - .). I ).5 

lnO'!ert Vapor Temp 
V fZ.-l "F 

Air Temp 

Barometric Pressure 
"Hg d-'1.75 

o3 }0 

.. o4 
• 03 <t .o3 
03 d: 

,05 ...... 
,03 ...) ''7~ 
0 ~\ r04 

( 04) 3 (.t0) 
(.o') ' ( .o3) 

~l 
,o/0 

,04 \{) .o~ 
.. to 
.03 

.,03 
J 0 l 0 

SVE 
On/Off 

Air Injection Pressure 
psi 

Air Injection Flow 
cfm 

Samples 

Time 

oq45 
Hr Meter Hr Meter 

JOSC(,~ Jo:.;q, S 

1~00 ji$00 

50 so 
lwo t00 

14 i4 
14 14 
I d-0 l C}.O 

• i5/ ;).0 

,,)./ J-.5 

d..o 
5f_ 54 
44- 47 

,']0 
• 01 

.7J. 

• (l~ ( ~) 
( 3~l ( II) 
( .10) l 34) 

., oB 
,· Dd-. _{,U) 

"'o I .. o3 

(.}a) 

Time 

1015 
Hr Meter 

ACUVAC 
SVESYSTEM 

Time 

i0'\5 
Hr Meter 

1 ow.'2> f 0 '=0.~ 

d-\ 50 ;}\so 

5o 
I (.:,O 

f4 14 
;5 it 
150 

,,~ /x; , I i'7 
·-'-/:J.S 

;),0 

55 55 
46 46 

• .). 5 

.o 
,'76 t,CO 
,w 
,7:J.. 

,II i5 
"07 
15 

.0'7 ( .. tcJ 
,.03 .o3 
0 0 

( S9) 



Instrument 
~r11PJA {.wt4J?JA l-ie> P...{f')~ ~f41?A-

~ 

~ Tune 
OCt tO oq3D ~000 \01>0 

HC 

·~ ppm ,5'50 40~ 3et~ 
C02 

I 
% 4,74 4.4~ 4.1d.. 

co 
% 0 0 

0 

~ 02 

> 
% 

'" .q 1&·'8 
HC 

•7 5 
~ 

ppm 

C02 0 % ?-.So ...... 
en co en .3(o 
~ 

% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
DATE: ~/ ;)1 1...!3J TEST NO: _j_ Page No: .J__ 

O~d-0 Arr·, v ~J> at+. ( 0 c:.a.·l ~ 0 •'\. - ~OS.\ .t_~cM·""J suE s~s~ 
~-\-..o c. .\..u;."""- W ~ (E.w) " 

l1 eo V' VR.-\ o..s ~e.. 

o·?OO Ooe.. ... ~~ o..\\ ().} e.1\ s - f:~ ~~(..Q. ou-\..-<r- u.;eJ.l7 UJ ~-~~ ~ \uc.tS 

0 •lt5 C:.O. \ ·~ ~ ~'a {-c.-~ \~S .\..,.u""' ~ \..c, 
0'740 S I Ptt2. \ f- t) sv ~ Sq -:.~"' ~ .. , c:.kt!" e k (;~ (C(I ..,, M. u._j)_ 

~-~&0 ~ \.e. -\."l c::_ 
' J..a -\.(\._ t.~~ 

as~ s SIAd.""( I"F-S•\ ~ l'+f!~ :f058t'w s.~-\. ~ d'S cPr'Yl - vo~ 

@..... L.€> l• ~-+~ 0 - ~·.~~ n::-s ~ .... sc::_ 0 .. , o v·-L~.r (..L)e.9J.~ 

E:G:> T =- q50°F 
{)qlO /+014 P;tl, bu-k- \..._{{ue-...{- Uaw.~- A-ce 50 nom co-..= '\r14 '1o 

OC( 1.5 ~ll &Ja~a." {;.().) s.k~~ e.. ;)., 0 '• U rD l=l~u.J ~ d-Sc.:::.'Y\ 

,-kc~ 
I 

-:r't~ fu- u..• e~ <:? - o(.L, +a- ()) ~t l-:. t:.QecveCfo; l'i"cf 

HOIU~A ~-l-a...-
\ I c..o -:-C) oq30 t.Jc. e 4 &> ~ 1Jt1(11 c.o \- -- 4, 4-). 

O'l 45 Oecc~~ ~(.rla..- I ... k,.- C\'1.{) cPtt ~~- W ~ ; 1-\(.t t"CI ~l"'cJ ~t!~o~\V:..ut \:~ 
j(J)('S ~Cti.&~ k kt.. ,. w~ll~ MO~~~ s.lo ~ ·, L ucQ - f4.n ~ ~~ ~ s~c-oc~ 
i030 /-JO(l.< P,A ~.k4..- ~c c., 3{{ ~~1'1"\ co ... €__ it. l d. ~0 

fOJS T, ~I"C:CTS<"! Ew {(~u) -\0 3 5 c.t==rYl Vet~ CS- J.,S 1/ ~o-0 

/04-5 r<ec.ov-& e Q b()..\t"\., - J:.J~v" (..l..'c!J\<:> c" .II"C...f~L'C, ..... a ~~.J. - Dlt -k- u:~ ... u.~ etC"<' .. <!"C'~tr<: 



OPERATING OAT A -TEST # ----=-- PAGE# ~ 
ACUVAC 

SVESYSTEM 

Location:SPPIP..TOJJ lt::c.HNOf..Ct;; Y "nlC.- -IZlO P..!:~.ruo«llll'f\Project Engr: ~~u:.t2-{Lc..lJJOC,.tlf=.N 
Date: o.+.-a-7~1 - - - - -

Time Time Time Time Time Time 
Parameters 1\IS li45 l ~~~ J:J-45 1315 l34S 

HrMeter Hr Meter Hr Meter Hr Meter HrMeter HrMeter 

IO<ot.3 I OG:, 1.5 IV<O'd-3 JOb'), e /0&3.3 f 0Xo3.8 
R.P.M. 

~00 &lOb .) l\-00 d-4W 1--100 ~\t)O 
~ Oil Pressure so 50 50 50 ~ psi 50 5o 
0 Water Temp 

/00 (00 100 /bO t7D 1/0 ...J •F 

~ Volts 14 i'\ /4 1Lf 14 i4 ~ 
0 Intake Vac 

I~ 13 i3 :z: I if 13 13 Ul 'Hg 

Gas Flow 135 (45 145 145 i~o i~O FueVPropane cfh 

~ Fresh Air Flow "/ v 0 0 < cfm 0 0 -en Extraction Well Flow 

•4 I 35 ~~L /So ,&/ l~-- ,g( I so ,,., ls<1 ~~~Iss ~ VR-l cfm 0 so 
~ Extr\r~n Well vac ;)...~ 3,G:, 3" 3,(o 4.l q. I > -( 'H:O 

~ Innuer vapo_r Temp 
55 55 5G, 50 5~ 50 ~ \ P--l •F 

c. Air Temp 

48 50 5o 51 53 54 en •F 0 
::E Barometric Pressure d-q,c,6 ~Cf.h4 ,).q .&;~ )!{,5€, d9,5~ c.q. s ~ ~ 'Hg 

VP-l 'H:O . ,JG:, 45 50 ,5J... .54 • :5q 
1/C>-"'J... 'H20 

"'g" t.oS I I 5 l ~0 c. 30 i .. .:3o 
VP-3 'H20 Dl Of 60l .. o l • 0 i _o 1 
VP-4- 'H20 .o;}. 1,,30 i.45 { 50 I. 4-D /.&o 
\/P-5 'H20 .Bd. 1.05 Lf:l 1,}0 I . 2.-::> /. 3C 

::E VD-e:, 'H:O .q~ (,J6 i.35 I. 4<J ,,·50 I. -5:? 
::::> 
::::> OJU)·(~ 'H:O '74) 0 .. 03 .. OJ.-. .o3 ~oz. u 
< tnw -d-'t- 'H20 ~ 14~ _l { jC{) 0 0 ( .,os) O.o > 
...J mw-'J.S 'H20 37) t~So) ( ,4B) C5bJ ( .. 00) f_ .7'-/) 
-l 

~ i}~-~ 'H20 .ld.. _.;;a 130 .30 .. ~ • :, 2._ 

~ V{2.-4 'H:O • ro) C o1) # o.+.. (, 04 (. D5) o.o 
0 mw -~1 'H20 ( !:».J {. rq} ( . l d.) ( .tW: ( oJ il) ( ./5) !--z 1/fl--3 'H20 -.13) (,o3) 04 l,00) (!) o.o 
0 

fl1UJ-J1 'H20 cCi .~ 04 ,b3 _D3 c.nL/ ::E 
V(Z-5 'H20 • I\) O'J... .05 ·"' ,.o~ • oy_ 
()\OJ-~ 'H20 { . ti3) , '15) I, d.O) ( /.40 ( t ~e:,S) {;. 1~-?) 
mw -9-3 'H20 I J-0) {t.4o) I. SOJ Cf.h5 ( J ,65) (/ .Cj?) 

'H20 

0 SVE .ou vt-1 0~ orJ DtJ -l On/Off 
0 

Air Injection Pressure N/A L:.. -z psi - - - -
< Air Injection Flow u(A-::E cfm - - - - -

C::~mr"lll"' 



Instrument 
Uf>i24.0Dr +lo12-1r!>C4 (-Jc/4~ 

~ 

~ Tune 

i\00 1/40 \?,DO 
HC 

ffi 
ppm 35~ 35~ 3\~ 

i 
C01 

% 3 .q<g 3.q e::, 3.70 
co 

% 0 0 0 
0 

~ 0: 

> 
% ) 5,6 /513 JS.o 

HC 

~ 
ppm 

C01 0 % ,..... 
(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
DATE: O·A/_lll.!il.. TEST NO: _j_ Page No:~ 

l\VO t+o~r:, f\ ~p.-rr-..- 1-iC..Je. -~s;}.. c.o).. e '3,Ct C(, -~IJLL ~ lO ~PM 

ili 5 \k.-,{'\..~ ~aLa..- ~W)N\c~ •. A~Ie.. ov-~s..wv-~ ~e e~o si \"G:\ 1"01\l~ 
t4t\ 0~•'1.:al1~·"'- L.Ll~-\\.~ 's:.~1'\C:~ \Y\...(tu~t!'~cO- E w +t,,u; ·.:.'3S~Fn! vtt::'.::~f 

' /130 l"e.....:cr.-..c::...O ~ vJ ..QQ(.L.) ~50~ Voc..LWW\ e.... 3..40 h ~~ 

/f4o t-Jo~ e;,A ~ fl.TA. - We.. :: 3S.:+o~ co)- ;_ 3,Cl(~7~ o-~ ~ IS.:, fH.l.L-=-'5~ fY>tn 

ri4S ~ec>~"J.,A2 cO.~ h- '-I. f\e..'c::coc,.cJJ. Flou.J c-~ lj~ A -'C... .::A I~ 

o.!l w~s- OtJ \nc ,-.(>G"<;.tM -\-f'<VV'Jl - E.W .!-taw c2.. 50.:-~f'Y\ 
" t 

J Oc:.J2_. '3k, ~,..c 

Q,O~C::."'l'<!_.\.t\e. l:'lv"Q_S.S.ON!- s. ~. ~\ 0>"\. c.,~.z. ;'t'!a:S.{V'C\ ~ .. ~ 
1~15 ~ ... &,J) &a~- ~l\ \n~ .. ..,..,..~ I"N.)c,.-\. 

\ 
C!lu..lu. L~e~C::, ('~~...,/\ 

1 1'\~ ,~c·~1ilq Uoc c...:rt"'(Y'\ .i _,.Q - S\,~.\..u~ J ec .. "<!asc_ ; II\. ~.re.t<LJ:n',..:... ~ s. 

tJ£t5 ecc~ '~a-~a.-- & rc (fi<::Jr"'l c. o~...:.ssu ~-e. o-r. rd {)tj JC"C~(II(:.e_ -

~"'"'~"l] o. H we--ll~ - Fft!)(.J) e 5ocr-m - c) 0 C. e.. 3 I " \ I t-1 ,..._c 

13£00 Woa...1t?> A ~o-\o... 4ce 3 l ;j._1)prt'l C..O~e 3."/0'Jo 0~@ IS 7.:> f-*IJ<J 5d0~ rm 
i3 {0 1'n c o~cC'c.:.c..tO We~ +(«>l(.1 .+o 55 cAn .... Joe. e.. 4 " ~~ 
t3t5 k.r-£d1 Jak - L4e:- wdl-;, on s (;q h ~ /n cra:S: 1'\ci Uuc.. +v-~ ~ o+h(..~ 

s\ec:t& ~ /J..ec- it ~CIS I ~OJ - boro1'Y'e~"'·~e. o"((!_ss '~c-c: \/'€_dS;rn -\:~t:.tJ 
~~ '&aA-o...- At\ w~s mos~ s+cL'll£. - Ew 

I 

1345 Plc.ow e, S'6cR 

U()-G 8- 4, ( "~-t~o - A.tl ~ S .{.., -rlt s "flo n· .. , e1 ( ' fu,.-o 1'1\~ -i. n t... '\r 



OPERATING DATA-TEST#~- PAGE # -=3=-----
ACUVAC 

SVESYSTEM 

Location:s PPI~'TOt..l "Tt:c.HNOL..CG. Y "n!C..-- glO Jt~ru~DN'\Project Engr: ~~LI=Il... fLuJJ~fl..t=:tJ . 
Date: Od.-d7-cn - -

Time Time Time Time Time Ttme . 
Parameters 1415 1445 1515 1545 lh/5 l G,'f5 

HrMeter Hr Meter €J Hr Meter HrMeter Hr Meter Hr Meter 

/Ob4,3 I oc,4, /0(:,5,--, IObS,B IO"G.'? i 0 (:,b.£~ 
R.P.M. )Aoo .d--400 d-400 ~400 J.Aoo ~400 

~ Oil Pressure so so so ~0 t:.l psi so 5o :3:: 
0 Water Temp 170 110 J/0 i70 /70 (W ...l •F 

~ Volts 

/4 f4 14- 14 14 t4 z 
G Intake Vac 

I I z i3 II I ( II (( Ill "Hg 

Gas Flow 
!50 J5D 150 r&o IW I {_.,0 FueVPropane cfh 

c::: Fresh Air Flow 0 0 0 f) r - 0 < cfm --tl) Extraction Well Flow J.t! 55 t.s I ~s /,S l - 1-~;rR~ I·" I&>: 1'&/ bS c::: V R.-1 cfm 0 &>~ 
0.. 

Extr~J'~n Well Vac < 4.\ 5,0 S1t> 5.4 t.- 4 s· .. t~ > -( "H20 · . .l J 

~ Influent Va~r Temp 
5~ 5~ 5& 50 5k-· 50 ~ "R..-l •F .... 

Air Temp c.. 54 5{ 4~ 4~ 4-( 37 tl) 
•F 0 

~ Barometric Pressure c).qf53 d,q,5? d-'{.53 d-<1.5~ d--'1.58 d. 'LtcO !< "Hg 

VP-1 "H20 .~d.- '78 ,·7~ 8'1 .fl ..Cio 
v~-:1 "H20 ( ~+~ (, '15 (.15 /.85 t.VO r.q.:; 
V'P·· 3 "H20 .ol -od-- J o).... 03 .c ,"\.. ,[I'] 
VP-4 "H20 1.75 ~ .\8 .~.~ 2.3S d-.35 ~.50 
VP-S "H20 t ,1_;:, t,7}L) t.ctO 2.00 ).,00 ~c/5 

~ VP-(.:? "H20 1 .. ~5 d., lO d.. IS "2.30 d-.3() ").,42? 
;:l 
;:l mw -•G:> "H20 .03 .D3 {03 . 04 • 14- .. 41 u 
< mt:.C··J-4 "H20 .I~ -~ .-51 og;;). .,qa.,. { 90 > 
...l 17)W··)-5 "H20 C00) ( ~~) ( • C:J,) • 3 ( ,5~ .. as 
...l 

VI<-~ "H20 .. 43 .0-h .<dS .,Sf ~0 eCfO Ill 
:3:: ve-4 "H20 •. 13 ).9 3'~ c.¥1 .,t3 ,¥1 ~ .. 
0 mw ·:}1 "H20 \ i. 0':>) .OCi ,,13 .30 .:J-7 .3~ t: z \)Q.-3 "H20 • lb .. 3C (3d.. ,50 .45 ·5t> 
0 mw-11 ·H20 .C4 a05 -~ ,lO .... 10 I I I ~ 

v~-s "H20 ~\q ":35 .34- ,50 .. 4-7 ,so 
mw-&.."l, "H20 ( t:IO) l. ~O) ( I' tfO) (t.t5) L~OOI ( ~·7o.) 
(TILe -)..3 "H20 ( lliO) ( l.10) ( l.G,o) ((,d-0) i.os L 7S) 

.H20 

Cl SVE DJ) tltJ mJ ov ...l On/Off 
0 

Air Injection Pressure ~/A t.:.. - -z psi - - -
< Air Injection Flow u[A-~ cfm ·- - - - -

Sam::>les 



Instrument 

~ 
I~PJA lb?--, !?IT t-100-IO)A: ~~l~A-

~ Tune 
/400 il\35"" t530 -iS35 

HC 

I 
ppm 3073 3lD ;1~0 d-64 

col 
% 

3.5~ 3.56 '3,46 3.4~ 
co 

% 0 {) 0 0 
0 

~ 
01 

% /cPr4 -
HC 

~ 
ppm i75 

C01 0 % (0.~5 ~ 
Cl) co Cl) 

~&.S 
~ 

% 

Air/Fuel Ratio 

d-0 ·l % 

DATE: C)..J.l]_/_11 
OPERATING DATA AND NOTES 

TEST NO: _L._ Page No:~ 

1400 (-\-0 It\ ~A- .Dcr -\-(.1 - He e. "3oS H~ co~ e. 3.5~7o o~e '"·'1 1v;.t~~ lo 

i4/S ~C£~~ 't:xt~c:L- Ouk I-~ ~. ~ - we.Ms i.\f'\JJ\.C"(I~~~ \. w:::" ~ ..... (II<"::, IV'< ·1 

0 (JC.U. u VV\ ~~ rnw- ~"'d ~~~ U':>c'~ ~ rd~~ ~ 
i~ ..l.-r-c. • "a' s <."'~ EW RoLC -4-o bS c...F'"' tJ ocz. <2- 5,0 11 ~b--0 

14 '35 t-0 f2...( ~ C\ txA. (l - l-\ C. C2..- '3 \ 0 COre__ ?>.:£) co -:.Q 1-\L.l <.t f:JO..OpJ 

(445 ~ .. JecO. ~- ~l\ we-its 0" ·,ni:..Y<O.')~na v~ c.u u ~ -\-V"~ - ~.x:.'¥'<:-\l'~c=.... 
u 

o~ssu .-e.. s+-~oc~ - Ew *low <e._ G5 cr-rn V(}e. e s.o" \·hD 

($15 Qe co r-JorO t:xM-CL 
\ 

Ou~<.r ~ ~~- weJ.a.s sJeo~ ~ -
-;(:a\.·~ \ f\C" .--.!'C";\~'l'j +~c-eQ - ~o V"O ~e ~ .;, c:.. (l of'<!Sh,[J '"'<- S ~ 

\ 

i530 Tn~.·~s.-c9... ~(Jj ....(;("u-' ~ 09 ~m J (J c.uu W"' e._ £ ~ (( (~K:) 

i5.30 f..J-ofl.{"A- ~"-k. .. {-{c_ <:2- ;;)..80 POr<' -co .. e 3-4£3 Oc- e 7o 1-\ ~L £00::1 p 

(535 i-1 0 P-1 I) A- 1a ~,. - Cr ... :. ss; ,.,.. s 

!545 ~~ .. ,Q('cO b!uk. - A- (( U)~((-:, • ' .L~~- ~ V'c;\"Y\<:. t. :c on (1'\l:.-t'~\fo.q UOCUC/ IIY1 

tJ r-c:Yc, 
. 

EW .f(ow ( r. c: re<:", t .Vi e.. C;~~&:'m - Ja~ ~ -4-''t.t "':), ,..o 
l~f5 (4,_ C.c:-r-~JJ c::~af.ct-- A.lf uJ ~ll::, S kac.Qq ·'-o s{:qJt--{ ua ~-:cc.\.,~s 

£_(.1) U~i.J..tl rn £) 5, 4'' Had . .f(~w ~ cO@>cf:M 15Af2- (hc=-s t 
R.zcr/"~rl rOcrf.,\. --4f/ u'-tdc'c-a·f-,·~~ 

. . 
1~45 wdls (IICI'~S.IIl.rJ U(fc ·r u J"l 

...J-r,..!f1i . a/.l-R_ () /2E.sc:.... + -4-tl 5\:r £, -kmc:, s--ko& 



OPERATING DATA- TEST# ___,_f_ PAGE# _4-'----
ACUVAC 

SVESYSTEM 

Location:$ PPtR.TCkl Tt:c.t-+Not...c&; Y -n.JC..-- KlO ~!).ruc.H<liHY,Project Engr: St),~U£12.{ LUJJOG;.tl..(::f\J 

Date: 0:). -~ 7-<1. 7 ·-
Time Time Time Time Time Time 

Parameters i715 i745 
Hr Meter Hr Meter Hr Meter Hr Meter HrMeter Hr Meter 

I o~''l." 1 o6·1.a 
R.P.M. 

)'-\.OD teoo 
cr: Oil Pressure 

~ psi Sl? So 
0 Water Temp 

1 G.--o 1~0 ...J •F 

~ Volts 
14 i4 z 

6 Intake Vac z ( I 17 t.U "Hg 

Gas Flow 
Fuel/Propane cfh T$0 100 

~ Fresh Air Flow 
0 - crm 0 < -Cl) Extraction Well Flow '·~I &s ~ VR-! crm 30 0 

~ Extr\.f'~n well vac 5,4 > -( "H20 ·-t!:l lnnuent Vapor Temp ~ 

5~ !;l v ~-l •F -
15: Air Temp 

3f'J 4& Cl) 
•F 0 

:E Barometric Pressure 
E- "Hg dt-{ .-~' 3-tf, 0- I < 

\/P~t "H20 be,). .. os 
v ~-~ ;)_ "H20 I.BS ~CB 
V D-3 "H20 .cd.. ·~ \,'P-4- "H20 d..30 Li.·~ ~ 
VP-5 "H20 :).,00 t: ~ <t 

:E VP-0 "H20 :)..,30 ,;~ D 
:::> 
:::> mw-tw "H20 .A£ .If. J u 
< 1"11l.V ·,)B._ "H20 • .<10 .4B t"!i > 
...J mw J-5 "H20 ,CfO .so ~ ...J 

Vfl-J. "H20 . .-lS .B t.U ::: \112.-4 "H20 .3<1 ,,~ l1 cr: 
0 mw ~~( "H20 ,).O ,08 ~ E-z Vl2.- 3 "H20 ~40 ,_OB !-
0 

rnw -17 "H20 Lc6 '"'O:A 
\JI 

:E 
vP--s "H20 .. 44 .o~ 
mw-~ "H20 [~) ( ,00) 
mt..U~:)-3 "H20 (, '1C) [ :(-4) 

"H20 

0 SVE otJ (! ~r::= ...J On/Off 
0 

Air Injection Pressure 
tJ/A 

1:.. -psi - - - -z 
< Air Injection Flow w(A-:E crm -- - - - -

Samples 



Instrument 

f-< 
(/) 

~ Tune 

HC 

~ ppm 

i 
co~ 

% 

co 
% 

0 

~ 02 

> 
% 

HC 

2 
ppm 

C02 0 - % 
(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

DATE: o·.).. I "d/ I q"} 
OPERATING DATA AND NOTES 

TEST NO: _f_ Page No: ±____ 

i?t5 f2ec~c4 &a.k - iltl w.dlQ ; ~~·r::'co.·L .~ s(,_~l+ 
Jlh"~a.:-i-t~~ :s·~a~ -1-e> t>~ sfi9;l·f~ \- S(~ . 

~~~~..k.:c- {) ~~'u_~ I - £__11)_ _j_ ~tV cd I r\CI/'C~ 
(..., 

I Ill' c (l (l :VV'\. s..ko~ 
(/Jo shd o~ SUF \ 6-n LV~ u R.- t 

J)H( wc=:Ms r-c:'- f"'f'a I 1\ ~ fJbq~cl 
1'745 b~!J 5-h.+t·e.. t J.~ I 

W c:.AA C CL --k_ - ~s:cW. U('.a.t.<LWl<; 

~'rt'\a It'\ ~ca Q>'\ oM w~ >c:. (Vl{.() .;\..::t-~3 wh~~~ 
~n1l'llll\~c0 u.."('..b D...e.sso...."'<t f?:>a Y"O me.~~ e. () ~-e .s.._s~ 

WQ.:.. sk.cr.cl 
\ 

165-r 4:} I Ccn1 n {c:_ 4ec/ - C{_3 t-\Q..~ 

0b3D CLo~~ o.J) ~.~~ o:JQ a:>cJ.-+ s:J~ ~s. te" .111 
s~ \.e_, 



OPERATING DATA- TEST# ::l. PAGE# --4~~-
ACUVAC 

SVE SYSTEM 

Location:S PPI~l'Okl ISC.t-HJOL..CG. y "J:lJC..-- 12to ~~!UCJ4Qiln"\Project Engr: ~()U:12../ Lt.ctJ()C:,JZ.tEtV 

Date: 0 ;)-Jg-ct1 ~ - - - -~ 

n0130 
Time Time nm0~ Time n043o Parameters 0?4'5 ")f&Jo oqoo 

HrM)~t Hr Meter Hr Meter Hr Meter HrMeter Hr Meter 

/0 (~ (0~.4 lo&S,'1 IM..J.. /001,8 1110,3 
R.P.M. 

J4<Jo d.ttro ~400 :t-4oo ~400 do- l.\00 
c::: OH Pressure 

5o So ;v ~ psi ~0 so 5o 
0 Water Temp 

/40 !loo tho IW (be> {&0 ....J •F 

~ Volts 

/4 14 !'/- 14 t'f /4 
a Intake Vac 1/ z "Hg 17 1/ II II i I Ul 

Gas Flow 
105 ISO !55 I,.,. I 5~ /55 Fuel/Propane cfh :J.::; 

c::: Fresh Air Flow 

~3 0 0 '0 < cfm 0 0 -en E.~action Well Flow J,ss/0s 1,5~/ ~B l,b I (p6 /,(, j_&g I.G le::e c::: VR.-1 cfm -0 
0.. 
< v~nWeliVac - .q.,e 5.0 S.J 5.5 5,4 > -l "H20 

~ lnnu;t Va~r Temp - 55 -- 55 55 5.5 !E \ R.-l •F ,:,:> 
0.. Air Temp 

38 3€ 4o 4{ 3~ 40 en •F 0 
:E Barometric Pressure 

d44B ~.48 ;;;q, -qq Jq,5o ~ "Hg d-Cf,SJ.. "d,Cj I 55 
VP-t "H20 Ol .. &:> .08 tGf5 .45 ,. cq 0 
\/ P- ;;L, "H20 ..01 1,'10 ,,~s j,C{Q :A.os ~. q 5 
\/P-3 "H20 .o~ ~ ,c~ ,DJ. .03 ,oJ.- ,03 
_VP-'± "H20 0 :_r. ;6_{C) 1.'10 .?-Ao d-.50 ~.50 
VP-5 "H20 0 Q L~Cl ;J,()O ~dO ),39 C)., 15 

:E VP~ "H20 0 j J-.lO ;135 ;l,3o -;).~5 J-,40 :;, 
:;, mw-t& "H20 0 ~ .. 33 4{ .41 ,&t , G'?:, u 
< tl1W ··:>-4 "H20 .o~ 

;:l ~~ .4·7 ,0.}, .. '13 .,'15 > 
....J mw -J-.S .H20 0 ~ ~1S 35 ,5o ~{;S .ct7 ....J 
Ul v (2_ -;}... "H20 ~ ~ .,sg ,7;). ,_a? _LtM- .'67 ::: Vt1-_q. "H20 cOd-. :~ .. J-3 , 31 A4 I 54 .41 c::: 
0 mw -d-\ "H20 ,0( .tO tlq ;:}-7 ~3'7 .. 35 E-- v~-3 "H20 ,0~ ,.)4 .35 t45 ,5~ #50 z 
0 mw-11 "H20 (,O~) .J-_2 ,3q 10 f i J... .. I d. :E 

VR -_l) "H20 0 I~ ,3§ J5o 5~ .55 
ln1A 1 -J-~ "H20 0 .oct ,J4 ,J.q .50 ~·"~ 0\tc-~~ "H20 .0;).. .o4 r/J .3l r C)e::, .(J~ 

'H20 

Cl SVE oP{-- ou o'-" 0~ a?oJ ....J On/Off 0 
Air injection Pressure 

tJ/A 
L.:.. - -z psi - - -
< Air Injection Flow u(Pr ~ cfm 

,_ - - - -
Samples I 



Instrument 

'-i0Cl{eA- ~'-'!+ 
~ 

~ Tune 
oq.oo OCi.'X:> 

~ 
HC 

ppm 
d-4~ ;:1 ~4 

i 
C02 

% 3-Ad... 3, ;).a 
co 

% 0 0 
0 
~ 02 

> 
% 11,3 l1t~ 

HC 

~ 
ppru 

C02 0 % -(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
DATE: ti}-; :Ji; 41 TEST NO:~ Page No: j__ 

()/CO (\rr~v~ o.+ s·t+c. - 0\o.k Sc.t->4-..;"\ ~ ~ .11 ~ ~ <:a. ( ( ~''o-i--ca.. 
·, t'\'S~IN'~-*s- ~ D{uggL"'c£1 {!)Q·~ u.;~S 

\ 

0'130 Oe~/1 s.lo ~-e.-
' 
c..u~ &a-k-

STAO.. T 
~ 100_f3• :J.... ·'""f"'SS \ d... ,.., f:t0W @. ~So::.Ft'Y" -Voc:.uu,.,.- a.-\ L\,ca \1 fl..;..( 

OI4S ~~~ cb-\o.-- ~l\ w~~ \~te-o. ~J) 0 ,, i W\ fit\ d ; tJ..te..-

~S~sc:. --6 ~ l,'\·l ~ lc-9. 6\0 ..Pcow ~- uocau~, ~'(" o~-~~ \ 
o~o ~~.Jl Ao b... '"' t u.J ue§c. e. S c d \\ .(.\.. r C ,.. ,&.~ u..; eL C::, 9 c::.I-" VY\, 

~l\ uJ-e.lks ~.OV\. \. t y..~ ~ c!:>V\. 
\ Vcc."(J~ ~ l \".~ ~S.I 11'("\ 

~-·c·~~v:t~ 0 ve<;.~ 0-e- o.....n. ~\~~~\- t~c:.-\f"E>OS~ 

DS(S ~f4€,A. ~o'.\o.... - HC. :;_ d4 ~ .P(Irrt en,... ::::.3,4), 7o o~=-11.?:> 16 ~~u.-:(d b 

O$S3b Oe~,..Jodl ho.·~-- Bo...-o 1""-"'-..("'t C. O•~u..e- (1'\e~III'O\ u ,p ,oa. (I~ 

~\\ UJ e-lls c"' i"'~~o~'~'O\ uoeu~ +~t-~-;L ~·'1:7""~-:~ J-~.0~ 
0({00 (1CO!"JhQ DcA 0.. - B~~·Nz .. .\ ~~ <=> l ~C!..~DY'c& .o~ I("""- ~I\ ())~~ 

'e( .. '\.l\ ... ~ e- CTv\ :~!'<eO?~~ J-.~.-- ~l ~~L ,.-awa~ sk~~ 
\ \ 

0<-130 UDCtAA be::..:rPt -{JG-::: ~{)fir>< c:.o~ = 3.d-07o C£.>::. o;:,, OJ-:: /7, d-lo ~~~u =. c:aJ (I.IW 

OC()O Ckcc.dkO ~0. -k_- ~110\"N:--~ ~~.e_ 6\."1. ~ Vc e.~(!<;-(~. ~ - Du.L.i-
~ ~~ weA'-::. ~~ -k 5 (!q lit ll\("~ses- tJo-k ~ 1he~ 
(11 ?'\. ~(J) ..-.)_)_ ~ J-3 



OPERATING DATA- TEST# ~ PAGE# ~ 
ACUVAC 

SVE SYSTEM 

Location:S Pp,R.Tokl 'TSC~NOL..Ob. Y -n~c..-- KlO P.~IUOk>.llN')Project Engr: ~~Lr=.a../ Lu fJ i)(;.2..r=.N 

Date: Od--~S-41 --"7 

Time Time Time Time Time Time 
Parameters 1000 /045 

HrMeter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter 

tt7o.'8 to 11,4: 
R.P.M. 

~4CC iBOo 
c::: Oil Pressure 

~ psi 5o r;v 
0 Water Temp 

I C::o .(&0 ...J •F 

~ Volts 
lLf ll\ z 

6 Intake Vac z 
"Hg t I 10 Ul 

Gas Flow 
Fuel/Propane cfh t55 I iO 

c::: Fresh Air Flow 
3G < cfm 0 

Us Extraction Well Flow l.G> I< c::: 
0 VR.-l crm e,;;,g -
~ Extr\r~n Well vac 5.a · -> -I "H20 

ffi lnnuer va~r Temp 

55 --~ \ P--t •F 

0.. Air Temp 

4o 44 !/) 
•F 0 

~ Barometric Pressure 
~'f. 5~ d-'1,57 ~ "Hg 

VD-1 "H20 go .. Ol 
VP-d., "H20 L .g.; 0 
V~-3 "H20 .. 04 0 
VP-t "H20 ,. .. ~o ,0\ ~ 
vP-s "H20 t/15 ,CG._ ~ 

~ v~- <v "H20 d-.XJ 0~ -:::> 
:::> O'lW--10> "H20 -70 33 .J u 
< 1'1\\U -:14 "H20 .10 ;).()_ ~ > 
....l IN.u - d-S "H20 .es .so ~ 
...J 

VR.-~ l"]d-. ... 00 t.:..l "H20 v ::: vR-4 "H:O .37 .. o'1 t-c::: 
0 1'1\W -d-\ "H20 .~1 ,05 ;:!:. !-< - '1/R-?> "H20 o4P _,08 v z 
0 

11'\(..ll·"\ 7 "H20 , tO ~of ~ 
tJ rL-S "H20 ... so .. ~ 
mw-~ "H20 .57 ~6~ 
IY't1J -~3 "H20 .0tt 5d-

"H20 

0 SVE o,J oFF ....l OrVOff 
0 

Air Injection Pressure ~~A I.:.. - -- - -z psi 
< Air Injection Flow v{Pr ~ cfm ·- - - - -

Samples 



Instrument 
Wol401+ 

~ 
(/) 

~ Time 
too5 

HC 

~ ppm 6-Sd--
~ col 

~ 
% 

dl44 
co 

~ % 0 
0 

~ ol 

> % 

HC 

~ 
ppm 

col 0 % 1-C 
(/) co (/) 

~ % 

~ Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
DATE: ~d..! ').B;.:rl_ TEST NO: ;t. Page No: l_ 

I Coo ~ &a k - .Bo~~V'i.·e... f),·~.·~>Sc~ CA)'~ItU~ t> ,, a ;~~~ l}!'c,.:;.tftJ. 

~ ... J Ouiu ,,~ ;n.fu. wc::.a?s ~,),·,.,.,.f.., s fr~U I~ l"~O~ 

eriJ J,., ....... ""6 ·-f:.UJ .{-{~u:; (£ 0fJ C-j:'rfl 
' 5. ('M 

J(JCCJiM,v. @.... 'd · 

!O(D Sh.u.4- oJ+. SUF .f-o u (Z. ·-I ·- Wil( I~---1 oO 
wdis h-' mofr\, fJ l.uaq ~& ~ BMc {r zc:... 

/04-5 f2eC/lr!M s .{,_ ./-r" C- w;Jp JJa~ . . ,lit>; ..f. f.l.}~S 11~or 

1/D{J 
>< tnW -- It( ;);;)... ~ J-3 

·y""~~:a. .L:.£. UGr..·~J a..ti wc:rlLs -k, 0. ..J_'N\0 <; 0 ~\.9.Jte... 
b~k 4k s-U o.J- ~s+ -:8:=3 
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OPERATING DATA- TEST# 3 PAGE#--£-_ 
ACUVAC 

SVE SYSTEM 

Location:$ PPt!tTOkl IEt.:-1-iNOt..oG y -:n.IC..-- 12.to ft~rueJ4oClY'\Project Engr: ~t\U:tl../ LllJJOC..~N 
Date: OJ.-~-47 ·- - -

Time Time Time Time Time Time 
Parameters I\ \S /14.5 ('C)..OO 1~30 I :CO 1330 

Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter 

101;)..0 l07"J...,5 i0?J..<8 /0'73.'1, {073.~ 10'74,3 
R.P.M. 

!400 dA.OO .)Aoo ~4co d-4CO d-400 
~ Oil Pressure 

S"o 50 so 50 ~ psi so 50 
0 Water Temp 

i&o i 7c!:' i10 llO llO ...l •F 170 
~ Volts 

f4 I~ 14 14 \4 z /4; 
G Intake Vac z "Hg I~ 11 II II ll l i t.tl 

Gas Flow 
i70 1'70 \10 l10 Fuel/Propane cfh tOD i70 

== 
Fresh Air Flow 

~ l 0 0 b 0 0 < cfm ...... 
Cl) Extraction Well Flow i,C..L&g, I d? I~ {.G, I J,eo Ieos \.~/(:;,8 ~ VR-1 cfm - bB !~·8 0 
Q.. 
< ExtVt~n wen vac - :),0 s~ 5,~ S.l 5c.l > - ( "H20 

~ Influent Vapor Temp 
S0 50 50 5b 5(;:, ~ v P--l •F --""T 

c.. Air Temp 

# q6 4-g 4<9 4q 41 Cl) •F 0 
:::E Barometric Pressure 

d-Cf·57 ~'1. 5(::. d..Cf.S4 }'-153 d-q,sl{: ~ "Hg ~C}.5~ 
V P-1 "H20 0 ~74 • ,·1~ .. /0 ~~ 7 '7 ~ 
v p -.)_ "H20 0 I ,.1S t" 75 r. ·75 fd::-5 1.'75 
VP-3 "H20 .)0\ ,03 ,~ Ol .. o·~ .. Od.- .ott 
VP-4 "H20 0 :~.to ~ ... dO ~,)0 ~.oo -;:).~0 

VP-5 "H20 0 d t.so l .g5 t .5'5 1.10 "75 
:::E VP-0 "H20 0 ~ :;).,00 7}.., 15 :),.J5 t ,'15 :)..,I 0 ::::> 
::::> OIUJ-{(.., "H20 ,ol D .o3 0 0 (.~J \c).~) u 
< mw-J..£1 "H20 l ,0'~) J .17 3_5 .4S .3'=' J46 > 
...l ()\W-~5 "H20 ( .. ol) ;;( o£ .IP L7 .-O'l .. .).0 
...l 
t.tl vQ-~ "H20 0 ~ .. 54 .,55 S8 .. ss "60 :::: 

VR-4 "H20 _j'Ot D. IS ').1 ~ ?-:;l. • 13 I~d-. ~ g mtv -:~1 "H20 ( ,os) ~ .,O:A o5 .. o~ l ( ('~) .:04-
z VR-:3 "H20 0 d- 1(:7 .).d.. e>).( ~15 cJ.k:;, 
0 lllw-n "H20 .01 '; .. 04 04 "(.)(_:, '0'7 .. os :::E 

ve-s "H20 J,..D5) v .. tq .. ~5 _6_::2.~ ~ 15 .3d-. 
mw -J.d., "H20 ( OJ-) ( ~ (0) ( v 11) ( .. ~?_) ( .. 4o) .·3' ) 
mW-J?J "H20 ( .od- '> (,I~) l·/0) L.3G.) ( .,~) ":34J 

"H20 -
Cl SVE ~Vf 0~ o0 0~ VIJ otJ ...l On/Off 
0 

Air Injection Pressure 
tJ/A 

t.:.. - -z psi - - -
< Air Injection Flow u{A :::E cfm ·- - - - ·-

Samples 



Instrument 

f-< 
I +o Ql f)(+ ~oo.,,~,~ 

~ Ttme 

(J.co 1315_ 
HC 

~ ppm 
~~~ ~1'6 

~ 
co, 

~ 
% 

;).?{o 3io~ 
co 

~ % 0 0 0 
~ o, 

> 
% - t?(& 

HC 

~ 
ppm 

co, 
0 % 1--1 
(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

DATE: ~ 1.2E_!_!jj_ 
OPERATING DATA AND NOTES 

TEST NO: .2_ Page No: _/_ 

i(l5 ~O•"t.~~ s-~~ wdQ &a-fa... 
1130 S1~f2-T IGS\ -t:t:. ?) -

£{.)'I -*• ~ 
w F<I!Jw <2- 0«0c.~~ ;r\~ ~~~& 

\.'l.'C l}G 'W'\ @. 4-S l' {-\. ~o 

d4S ~.,,. < \L.cQ_ ~CAk- &J..L\ 
r "(fiW ~;):;}.. 4/. ~~ 

(..!.)ells r-c:.so--.-.""".9...·,"114 ~ ~ E.W 
~ow (,..jj 

u ~ C'_..U u '"'"' - ~m·-c ''"'•~-~·~ c:.... f) r s.<:~t .~ S~Ot:~ -\-a 

c; \ :~J.J- ckc.-.,.cooe;.,~ - A.ll !>\.1._<;~ ........ .,. (\ON"'o.O.. !=UJ L'UC e_ :C .0 
11 (~ 0 

' cL:t. \u.. - £av-o' "'1"\e.-~ ..,.::<_. 
' 

":>*GX<>~ - J; ()) ..(.( oc.v <L lJ-OC) R.c:.co l' .;Q., & n~~c;.c,.-e_ 

~B.:: .em l)cOC- (!;;._ 5.;). <I -At ( uJd.QS K (Y"IW"'IC( -d.~ J J3 a•~c:::. 

_lnJ ,· C'Cl- {..,,~a . 
()~(( {Vf'\1\ ~ an t nc lt!:(P5.( ;""a 

iJ-'30 l2e-eon:l,& I ck_-\o-_ -0(..\_~ ~ \~k we...9ls i'\'\Os-\-~ s~co~ 
~ rc"'~J r'i e.. ~~he.SSC.'<€... /:}..~·= ~~· 11\(\ ·-\Y'~~ -A 1\ '~, \. 

0.'\.. &.~c; s 

C>o '/'() YY\ ~ .\ US •::;.\-~ ocG.t.., 
\ ~ 

l (:,00 P~) Jt' .,., .. J.v& ~-La_ - ~~OI~t"tcc.- l;h~9S, ec~~;~<.ut"S ~ &ec ve ()<";.A.tt/7 

-+I' e_,., A u/r+-t\. ctv-e~.J a~~ 0'\ ~ 
" 

w -eMs . A f\ wd.!s CM. 

0.. ~ ~E-c-.-e OS til; L.'OCUUW] ·~, ~s-k..'\4 D C-."0 .~ -ks,- 'S. ~<'t)("_t 
tx~ -~f.i.C.-d-18 .f?(!rl\ 

' 1315 ric f2.l Py C+ co .;3.o~7,_) (_0 0 % 0.1.11.~7(1 1-t~u '?J.O 11 V) 

\4, C'C.•1~-CCQ_ 
I 

l_~O t::v-..\ t._- 1\\\ w&s D-v\ c::lAI\. \)'\(" ~ 5.i ~-'I ;J 0.. ~ u. ~ 
~~Q_ ~ \jAtL r12-e~ ~~li¥>! ~0 -- ~Ll~S. t'\C"~ 



OPERATING DATA- TEST# ,3 PAGE# d._ 
ACUVAC 

SVE SYSTEM 

Location:S PPtR.TOJJ TSC.f+NOL..CG. Y 'n!C.:..- glO ~!).n.>OI41>«\Project Engr: SA.~Lr:.a../ LCJJJ(X;,~I\J 
Date: o~-;}B-47 -- ...... - -

rune Time nme nme nme nme 
Parameters 14oo i430 1500 /545 /bOO 

HrMete4

1 

Hr Meter Hr Meter Hr Meter Hr Meter HrMeter 

107 ,6 IO~S.3 /0758 /01~ . .0 
R.P.M. 

)£\00 dA·OO ),L\{)0 __, 

~ Oil Pressure 
50 ~ psi so 5o ·-

0 Water Temp 
\)0 170 t"7V -....J •F 

~ Volts 
IL\ 14 14 -z 

6 z Intake Vac 

ll I \ II Ill "Hg -
Gas Flow 

J"S { 05 FueVPropane cfh lb5 - -

~ Fresh Air Flow 
0 < cfm 0 0 --tr.l Extraction Well Flow l.~ }06 I ' (a I (.;, <?:> t,c:.. I&?!; 0:: VR.-1 cfm -0 

~ Ext\f'~n wen vac 61"&-. 5.~ 53 -> -( "H:O 

§ lnn;t Va~r Temp 
50 50 50 -~ \ ~-l •F 

c.. Air Temp 48 4~ 4<5 41 tr.l •F 0 
~ Barometric Pressure 

~'1-55 d-Cf.55 "'~ 5. ';}C1 ,5/ ~ "Hg ~ 1,_ ~ 
v~-t "H:O .8~ ,.83 .. 88 .,03 
VP-d- "H20 l. 80 1. sa r .. cto .,03 ~ 
V9-3 "H20 t.0-4-- .0~ .. o~ ,0 :::-
VD-4- "H20 ~--::>.,0 ~. a,o d-,40 .. Of 1.!1 0 
vv-s "H:O ~.oo .~.co 3., to ... C<P 

_, 
~ 

.J.o 
~ v 1-J-0 "H20 ~.X) ~. d-S ~\.35 ,c& Q ~ ::::> 
::::> ('(\U)-l~ "H20 l . l4-) ( ~o4) .o~ I.~) ... ":> u 
< 1'1\W-d-4 "H20 f5, f) .. 70 8~ '.43 I 03 I > 
....J ('(\(JJ -~5 "H20 .. 3?-- .,44 • (:;0 .43> i': o3 d: 
....J i) (2..- d-. "H20 • 7d-. • 7't .s~ • LV ..... Ill c! ::: Q 

V'K-4 "H20 ~'J7 I 43 "+7 L. <X:, -
0:: .J .J 
0 mw -d-1 "H20 t j (:, ~ f B .J-4 01 I~ J 
t:: "' z V(v3 ·H20 .. 3~ .36 .. 4q .. C6 :; ~ 0 rMJ.) -{ 7 "H20 .,e;0 .. 10 .15 00 ~ \ 

Vl'--5 "H20 ._?.£;. .,4r .,4Cf ,01 ~ 

;; i= 
rn 1..0 • .;+;;l. ·HzO ( ,~5) ( • l4) .('0 v .toil<t d 
M-W -.}-3 "HzO l~.?A) ( ~ 15) C'03 v ,01V~ ~ 

"H20 

0 SVE o6) ~IJ c._; f) I~~ ....J OrVOfr 
0 

Air Injection Pressure ~ /r~ L!.. -z psi - - - -
< Air Injection Flow u(A-~ cfm ·- - - - -

Samples I 



Instrument 

~ 
J..klr2V)A-

~ TIIlle 

/4SO 

I 
HC 

ppm 
d-54 

COz 
% 

).16 
co 

% 

0 0 

~ 
Oz 

% 
l'<-·7 

HC 

~ 
ppm 

0 COz 
...... % 
(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

DATE: O;).. I )b I '?1 
OPERATING DATA AND NOTES 

TEST NO: l Page No:~ 
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Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, NM 
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Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, NM 



Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, NM 
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MAR-18-97 TUE 09:20 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 02/11 

<-American Environmental Network,· Inc. 

March 5, 1997 

SPAATON TECHNOLOGIES 
9621 COORS RD. 
ALBUQUERQUE, NM 87114 

Project Name SVE PILOT TEST 
Project Number 22797 

Attention: JOHN M. WAKEFIELD 

AEN I.D. 

On 2/28/97 American Environmental Network (NM). Inc. (ADHS License No. AZ001 5), 
received a request to analyze air samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

Per client instruction, HCI was not analyzed. 

Samples ·vR-1 Initial• and • Acuvac Emission• had limited sample present, indicating that 
a small leak in the air bag may have been present. 

702365 

Samples were analyzed by EPA method 8010/8020, but target analytes that were over instrument 
range were analyzed by EPA method 8240 in order to produce results that were within 
linear range. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MA: mt 
Enclosure 

General Manager 



MAR-18-97 TUE 09:21 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 03/11 

lAmaictm Environmental N~1.work, Inc. 

CLIENT : SPAATON TECHNOLOGIES A£N 1.0. : 702365 
PROJECT I : 22797 D.t.TE RECEIVED : 2/28/97 
PROJECT NAME ; SYE PILOT TEST REPORT DATE : 315/97 

AEN DATE 

!0 I CLIENT OE'SCRIPTION MATRIX COLLECTED 

01 VR-1 INITIAL AIR 2!27/97 
02 VR-1 SECOND AIR 2.127/97 
03 VR-1 THIRD AIR 2/27/97 
0<4 ACUVAC EMISSION AIR 2./27/97 
05 VR-1 FOURTH AIR 2/27/97 
06 VR-t DAY 2 INIITIAL AIR 2/28/97 



MAR-18-97 TUE 09:21 AH SPARTON TECHNOLOGY FAX NO. 5058925515 P. 04/11 

(._/'(maican .Enviromnmtal Network, Inc. 

GAS CHROMOTOGRAPHV RESULTS 

TEST : PURGEABLE HALOCARBONS I AROMATICS IEPA 8010/80201 

CUE NT : SPARTON TECHNOLOGIES AEN 1.0.: 702365 

PROJECT I : 22797 

PROJECT NAME : SVE PILOT TEST 

SAMPLE DATE DATE DATE OIL 
10. I CLIENT 1.0. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 VA· 1 INITIAL AIR 2/27/97 NA 2/28/97 200 
02 VR·l SECOND AIR 2127191 N.o\ 2128/97 200 
03 VR-1 THIRD AIR 2/27197 NA 2/28/9? 20(') 
F"ARAMC:TfR DI:T. liMIT UNITS 01 02 03 

BENZENE 0.05 MG/M' < 10 < 10 < 10 
BROMOOICHLORMETHANE 0.02 MCi/M 3 < 4.0 <: 4.0 <: 4.0 
IAOMOP:ORM 0.05 MG/M 2 < 10 <: 10 < 10 
8AOMOMETHANE 0.10 MG/M 2 < 20 < 20 < 20 
CARBON TETRACHLDfiiD£ 0.02 MO/M 2 < 4.0 < 4.0 4.4 
CHLOROBENZENE 0.05 MG/M 2 < 10 < 10 < 10 

CHLOROETHANE 0.05 MG/M' < 10 < 10 < 10 
CHLOROFORM 0.05 MG/M 3 < 10 < 10 < 10 
CHLOROMETHANE 0.10 MG/M 2 < 20 < 20 < 20 
OIBROMOCHLOROMETHANE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
\ ,2-DIBROMOETHANE (EDBI 0.02 MG/M 2 < 4.0 < 4.0 < 4.0 
1 ,2·DICHLOROBENZENE 0.05 MG/M 2 < 10 < 10 < 10 
1 ,3·DICHLDROBENZENE 0.05 MG/M' < 10 < 10 < 10 
1.4·DICHLOROSENZENE 0.05 MG/M' < 10 < 10 < 10 
1, l·OICHLOROETHANE 0.03 MG/M' < 8.0 < 8.0 < 6.0 
1,2·DICHLOROETHANE (EOCI 0.05 MG/M 3 < 10 < 10 < 10 
1 .1-DIC~ILDROETliENE 0.02 MOIM' 260 310 310 
ci .. 1.2·DICHLOROETHENE 0.02 MG/M 2 < 4.0 < 4.0 < 4.0 
treno-1.2-DICULOROETHENE 0.10 MG/M 3 < 20 < 20 < 20 
1,2·01C~OROPAOPANE 0.02 MG/M 2 < 4.0 < 4.0 < 4.0 
cl•·1,3·01CHLOROPROPENE 0.05 MG/M 2 < 10 < 10 < 10 
uan•·1 ,3·DICHLOROPROPENE 0.02 MG/M 2 < 4.0 < 4.0 < 4.0 
!"THYLBENZENE 0.05 MQ/M 1 99 120 110 
METHYl·t-BUTYL ETHER 0.25 MG/M 3 < 50 < 50 < 60 
METHYLENE CHLORIDE 0.20 MG/M 2 < 40 < .-o < 40 
1,1 ,2,2· TETRACHLOROETHANE 0.05 MG/M 2 < 10 < 10 < 10 
TETRACHLOAOfTHENE 0.05 MOIM' 160 180 180 
TOLUENE 0.05 MO/M • 2000 A lBOOA l400A 
1.1, 1 • TRICHLOROETlfANE 0.10 MO/M a 2700 A 3600 A 3100 A 
1,1 .2·TRICHLOR0£1ltANE 0.02 MOIM a 6.2 1.7 7.0 
TRICHLOAOETHENE 0.03 MG/M 3 8600 A 13000 A 11000 A 
TRICHLOROFLUOROMETHANE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
VINYL CHLORIDE 0.05 MG/M 3 < 10 < 10 < 10 
TOTAL XYLENE5 0.05 MQIM 3 290 350 300 
T"ICHLOROTRU'LUOROETHANE 0.20 MG/M' < 40 < 40 < 40 

SURAO~TE: 

BROMOCHLOROMETHANE (%) 95 84 93 
SURROGATE LIMITS I 73 · 117) 
T~FLUOROTOLUENE(%) 88 82 06 
SURROGATE liMITS I 89 • 117 I 

CHEMIST NOTE:J; SAMPLE 10 II 01 HAD VERY LITTlE SAMPlE TO WORK WITH 
A= SAMPlES ANAL YZEO USINO ALTERN ATE METHOO 8240 TO INCREASE LINEAR RANQE 



MAR-18-97 TUE 09:22 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 05/11 

vfmrriam Environmental Network, Inc. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : PURGEABLf HALOCARBONS I AROMATICS IEPA 8010/80201 

CLIENT : SPARTON TECHNOLOGIES AEN 1.0.: 702366 

PROJECT I : 22797 

PROJECT NAME : SVE PILOT TEST 

SAMPlE DATE DATE DATE OIL. 
10. I CLIENT 1.0. MATRIX SAMPLED EXTRACTED ANALVZED FACTOR 
04 ACUVAC EMISSION AIR 'l/27/97 NA 2/28/97 200 
OS VR-1 FOURTH AIR 2/2 7/97 w. 2/28/97 200 
oe Vf\·1 11AV 2 INIITIAL AIR 2128197 NA 2/20/!17 200 
PARAMETER OET. LIMIT UNITS 04 05 06 
BENZENE o.os MG/M 3 < 10 < 10 < 10 
BROMOOICHLORMETHANE 0.02 MG/M' ..:: 4.0 < 4.0 < 4.0 
BROMOFORM 0.05 MG/M 3 < 10 < 10 < 10 
BROMOMETHANE 0.10 MG/M 3 < 20 < 20 < 20 
CARSON TETRACHL.ORIOE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
CHLOROBENZENE 0.05 MG/M' < 10 < 10 < 10 
CHLOROETHANE 0.05 MG!M 2 < 10 < 10 < 10 
CHLOROFORM 0.05 MG/M 3 < 10 < 10 < 10 
CHLOROMETHANE 0.10 MGIM J < 20 < 20 < 20 
OIBROMOCHI.OROMET1"4ANE 0.02 MGIM l < 4.0 < 4.0 < 4.0 
1.2-DIBROMOETH.ANE IED81 0.02 MOIM 3 < 4.0 12 < 4.0 
1,2-0ICHLOROBENZENE 0.05 MG/M 3 < 10 < 10 < 10 
1,3-DICHLOROBENZENE 0.05 MG/M 3 < 10 < 10 < 10 
1,4-DICHL.OROtiENZENE 0.05 MG/M 3 ..:: 10 < 10 < 10 
1 ,1-DICHL ORO ETHANE 0.03 MG/M 3 < e.o < 6.0 < 6.0 
1 ,2·DICHI.OROETHANE IEDCl 0.05 MGIM 3 < 10 < 10 < 10 
1,1-DICHLOAOETHEHE 0.02 MO/M 3 96 270 270 
c:i•-1,2-DICHLOROETHENE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
llant-1,2-0ICHL.OROETHENE 0.10 MG/M 3 < 20 < 20 < 20 
1,2-DICHLOROPROPANE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
c:i•-1,3-DICHLOROPROPENE 0.05 MG/M' < 10 < 10 < 10 
trana-1.3·01CtllOROPROPENE 0.02 MG/J.A ~ < 4.0 < 4.0 < 4.0 
EntYL8EN2ENE o.os MO/M' < 10 100 100 

METHY\.-1-BUTYL ETHER 0.25 MG/1\11 2 < 50 <50 < 50 
METHYLENE CHLORIDE 0.20 MG/M' < 40 < 40 < 40 

1 ,1,2,2-TfTRACHLOROETHANE 0.05 MG/M' < 10 < 10 < 10 

TETRACHLOROETHENE 0.0~ MB/M' < to 160 110 

TOLU~E 0.05 1\110/M • 49 2100 A 2100 A 

1.1, 1 • TRICHLOROETHANE 0.10 1\110/M 1 < 20 2800A 2700 A 

1 ,1.2-TfiiCHLOROETHANE 0.02 MO/M 2 c: 4.0 6.1 6.3 

TRICHLOROfTHENf 0.03 1\110/1\11' 440 E 8800 A 'aoo A 
TRICHLOROFLUOROM!THANE 0.02 MG/M 0 < 4.0 < 4.0 < 4.0 

VINYL CHLOFUDf 0.05 MG!M' < 10 < 10 < 10 
TOTAL XYL£NES 0.05 MG/M 2 < 10 310 320 

TRICHL.OROTRIFLUOROETHANE 0.20 MG/M 2 < iiO < 40 < 40 

SURROGATE: 
BROMOCHL.OROMETHANE (%) 94 se 86 
SURROGATE LIMITS ( '13- 117 I 
TAirLUO~i'OTOLUENE (%) 83 83 85 
SURROGATE LIMITS ( 69. 117) 
CHEMIST NOTES: SAMI'l.E 10 I 04 HAD A SMALL HOC.f IN THf tAG. INSI.WfJCifNT SAMf't.E' YOLIJMf FOil "£ANAl v•• 
A • SAMI't.£5 ANAL YZEO UIINQ .Al TEANA TE METHOD 8240 TO INCAfASf LINEAR RANGE 
E • ESTIMATED VALUE BEYOND LINEAR RANGE 



HAR-18-97 TUE 09:22 AH SPARTON TECHNOLOGY FAX NO. 5058925515 

l./fmaican J::nvironmmttzl N(twork, Inc. 

TEST 

BLANK 1.0. 

CLIENT 

PROJECT I 

PROJECT NAME 

PARAMETER 
BENZENE 
BROMOOICHLORMHIIANE 
BAOMOFORM 

~OMOMETHANE 

C.-.ABON n. T KACIILORIDE 
CHlOI\OD!NZENE 

CHLOAOETIIANE 
:HLOROFOAM 

:utOftOMETHANE 

:l18ROMOCIILOHOMETHANE 
1.2·DIBAOMOETHANE !E08l 

1 .2 ·DICIILOA08ENZENE 

1,3·01C~ILOROBENZENE 

1,4 ·OICI !LOtiO BENZENE 
I, 1-DICHLOROETIIANf 

.. 2 ·DICIILOI\OETHANE (EDCl 
·, l·DICHLOROETI IENE 

la·1,2·01CHLOROETHENE 
rDnli·1,2·DICHLOHO~TtltNE 

,2 ·DICt ILOROPRDPANE 
:lii·1.3·DICHLOAOPnOPENE 

r•n•·1 ,3·DICHLOROI'R0Pf:NE 
THYLUCNZ!:NE 

.. EHIYL •I·OUTYL ETHER 
~ETHYLENE CttLDRIDE 

.1.2,2·TETI'\ACillOROETHANE 
ETAACHLOROETHfNE 

OlUtNf 
, 1,1-TRICHLOROETHANE 

, 1 .2-TRICHL.OROETHANE 

RIC~ILOAOETHENE 

RICHLOROFLUOf\OMETIIANE 

'INY'L CHLORIDE 

orAL XYlENES 

UMOGATE; 
ROMOCHLOAOMI:rt-JANE I'll.) 
\l""OGA Te LIMil S 
AIFlUOROTOLUENE l'lGl 
URAOGATE LIMITS 

HEMIST NOTES; 

lA 

GAS CHROMOTOGRAPHY RESUI. TS 

REAGENT BLANK 
: PURGEABLE HALOCARBONS I AROMATICS !EPA 8010180201 

: 022897 AEN 1.0. 
: SPARTON TECHNOLOGIES 

: 22797 

: SVE PILOT TEST 

I 73 · 117) 

1 es. 111 1 

UNITS 

MG/M' 
MG/M 3 

MG/M ~ 

MG/M 2 

MG/M 3 

MG/M 3 

MG/M 2 

MGJM 2 

MG/M' 

MGIM 2 

MGJM 3 

MGJM 2 

MG/M 2 

MGIM 2 

MG/M 0 

MG/M 3 

MG/M ~ 

MG/M 2 

MG/M 2 

MG/M 0 

MG/M 2 

MG/M 3 

MG/M 2 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MGIM 2 

MG/M 2 

MG/M 3 

MG/M 3 

MG/M 0 

MGIM 0 

DATE EXTRACTED 

DATE ANALY2ED 

SAMPLE MATRIX 

<0.06 
<0.02 
<O.OS 

<0.10 
<0,02. 

<0.05 
<0.06 
<O.Ol:i 

<0.10 
<0.02 
<0.02. 
<0.06 

<0.05 
<0.05 
<0.03 
<0.06 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02. 
<O.OZ 

<0.05 
<0.26 
<0.20 
<0.06 
<0.05 
<0.06 
<0.10 
<0.02 
<0.03 

<0.02. 
<0.06 
<0.06 

88 

81! 

: 702365 

: NIA 
: 2/281'37 

:AIR 

P. 06/11 



MAR-18-97 TUE 09:23 AM SPARTON TECHNOLOGY FAX NO. 5058925515 

l./fmerican Environmental N~twork, Inc. 

TEST 

BLANK J.D 

CLIENT 

PROJECT I 

PROJECT NAME 

PARAMETER 
IICN2ENE 
DROMODICHLOnMCTIIANc 
BROMOFORM 
BROMOMETHANE 

CARBON TETRACitlOBIOE 

CHLOROBENZENE 

CHLOROETHANE 

C~ILOAOF'ORM 

CttLOROMETIIANE 

OIBAOMOCHLOFIOMETHANE 

1.2·DIBAOMOEHIAN£ !EOBl 
1,2 ·OICIILOAOBENZE:NE 
1,3·01Ct-tLOfi08EN7.ENI: 
1,4·01CHLOROBENZENE 
1 ,1-0ICHL0t10E1 HANE 
1 ,2·01Ctll01\0ETIIANE IEOCJ 
1,1 -OtCHLOAOETmNE 

,111·1 .2-0tCI ILOIIOETHCNE 

tranl·1,2 -OtCHLOf\OETHENE 
1,2-0ICt-ll.OfiOPIIOf'ANE 

'11·1,3-0ICHLOROf'AOPfNE 
tranl·1,:t·DIC:I ILOROf,IOt-'(Nf 
ETHYlBENZENE 
METiiYL ·t·SUTYL (Tt1CR 
METHYLENE CHLORIDE 
1,1,2.2·1 fTAACIILOHOflHANf 
TETRACIILOROETIICNE 
TOLUENE 

1,1, 1 -TRICHLOROETHANE 

1, 1,2-TAICHI.OAOETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

TOT i\L XYLENES 

SURROGATE' 
BROMOCHLOROMETttANE (%1 
SURROGATE UMITS 
TRIFUIOfiOTOLUI:Nf t%1 
SURROGATE LIMITS 

CHEMIST NOTES: 

NIA 

GAS CHROMOTOGRAPHY RESULTS 

REAGENT BLANK 

: PURGEABLE HALO CARBONS I AROMATICS !EPA 801 0/8020) 

: 022697 AEN 1.0. 
: SPARTON TECHNOLOGIES 

: 22797 

: SVE PILOT TEST 

173·117) 

( f!9. , 17) 

UNITS 
MC/M 3 

MG/M ~ 
MG/M ~ 

MG/M 3 

MG/M 3 

MG/M ~ 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M' 

MG/M 3 

MG/M ~ 

MG/M 3 

MG/M 3 

MG/M l 

MG/M ~ 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M ~ 

MG!M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MGIM 3 

MG/M l 

MG/M ~ 

MG/M 3 

DATE EXTRACTED 

DATE ANALYZED 

SAMPLE MATRIX 

<0.05 
<0.02 
<0.06 
<0.10 
<0.02 

<0.06 

<0.05 

<0.05 

<0.10 
<0.02 

<0.02 

<0.05 
<0.06 
<0.06 
<0.03 
<O.Oti 
<0.02 
<002 

<0.10 

<0.02 
<0.02 

<O.OZ 
<0.05 
<0.25 
<0.20 
<0.06 
<0.06 
..:::0.06 

<0.10 

<0.02 

<0.03 

<0.02 
<0.06 
<0.05 

102 

90 

: 702365 

: N/A 

: 2/20/97 

:AIR 

P. 07/11 



HAR-18-97 TUE 09:23 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 08/11 

<../fmerican Environmrntal Nl'twork, Inc. 

TEST 
CLIENT 

~O.JECT I 

~O.JECT NAMI! 

SAiw11'L[ 

10 I 

RFAC;FNT BLANK 

PARAMETFFI 

Dlehlorodlfluorornotho"o 
ChloromeUWinu 
V~nyl Chtori.Jo 
Btornome&h'lno 
Cl'lloroo\hano 
T rlchlorofluorornetl'lono 
Acetone 

1,1 -Dichloroetheno 

lodornelrnono 
Molhy6one Chloride 

c.li· 1 .2·D'chlorootheno 
1, 1-Dic:hlorooth.no 
trans-1,2-0id-.toroothono 
2·9\AOn<IOO 

Carbon Dl5ullld • 
Chloroform 

1.2 ·O"hloroelhano 
VInyl Acetate 

1. 1, 1· T rlc:hlorooth ano 

Corllon Totrochtorldo 

Bon zen• 

1,Z·Dichloropropone 
T rlchJoroothuno 
&romodic:hJoromothono 
2·Chloroothyt Vinyl Elhor 
clt·1 ,3·Dichtoropropono 
u ona·1 ,3 ..Ok:hlo ropropeno 
1 ,1,2·Tr1c:hloroothono 
Toluene 

1.2 Dibromoolholne 

4 ·Mulhyi·2·PIInl~none 

2·Hounone 

Otbromoc:Noron•oll•llnu 
T otra<:hl<3roolhunu 
Chlorc.bo~on•J 

Erhylbemono 
m•p XyiCINt~ 

o-Xyt.n• 

Slyreno 

Stomolorm 
) .1.2,2·Totroll:hloroethano 

1 ,J.[)jchloroLionzuna 

1,4-0ichlorollonZYne 
1.2 ·Dic;hlorobon~one 

GC/MS RESULTS 

VOLATILE ORGANICS EPA METttOO 8240 
SPAR rON TECHNOLOGY, INC. 
022"187 

SVE PILOT TEST 

BATCH MATRIX 

022097 AQUEOUS 

DET. LIMIT UNITS 

1.0 < 1,0 MGIM 3 

1.0 < 1.0 MG/M > 
1.0 < 1.0 MG/M > 
1.0 < 1 .o MG/M' 

1.0 < 1.0 MG/M' 
1.0 < 1.0 MG/M 3 

10 < 10 MG/M > 
1.0 < , .0 MG/M 3 

1.0 < 1.0 MGIM 3 

1.0 < 1.0 MG/M > 
1.0 < 1.0 MG/M' 
1.0 < 1.0 MG/M' 
1.0 < 1.0 MGIM 2 

10 < 10 MGIM 3 

1.0 < 1.0 MG/M' 
1.0 <: 1.0 MGIM 3 

1.0 < 1.0 MG/M ~ 

1.0 < 1.0 MG/M) 

1.0 < 1.0 MG/M 2 

1.0 < 1.0 MGIM l 

1.0 < 1.0 MGfM 2 

1.0 < 1.0 MG/M 3 

l.O < 1.0 MGIM 0 

1.0 < 1.0 MGIM 2 

10 < 10 MG/M' 
1.0 < 1.0 MGIM' 
1.0 < 1.0 MG/M • 

1.0 < 1.0 MG/M' 
1.0 < 1.0 MG/M 3 

1.0 < 1.0 MG/M' 

10 < 10 MG/M 3 

10 < 10 MGIM 3 

1.0 < 1.0 MGIM' 

1.0 < 1.0 MG/M 3 

1.0 < 1.0 MG/M • 
1.0 < 1.0 MGfM 2 

1.0 < 1.0 MGIM 3 

1.0 < 1.0 MG/M 0 

1.0 < 1.0 MGIM' 

1.0 < 1.0 MG/M ' 
1.0 < 1.0 MGIM 3 

1.0 < 1.0 MGIM 3 

1.0 < 1.0 MG/M' 

1.0 < 1.0 MG/M J 

AEN I.D. ; 702365 

DATE DATE OIL 
EXTRACTED ANALYZED FACTOR 

N/A 02128197 



HAR-18-97 TUE 09:23 AN SPARTON TECHNOLOGY FAX NO. 5058925515 

r__A'merican l:'rwironmmtal Netu;ork, Inc. 

TEST 
CLIENT 
~OJECT I 

PROJECT NAMC 

SAMF"LE 
10, 

AE 1\C.F N'T Ql 1\NK 

I>AriAMF.'TER 

SUAAOClA H % nECOV[f'lY 

1, 2 ·Oichloroor h.ano·d4 

Tolueno·d8 

81'omonuorob .. nzene 

GCIMS RESULTS 

: VOLATILE ORGANICS EPA MHHOO 8240 
: SPARTON TECHNOLOGY. INC. 
: 022797 

: SVE PILOT TEST 

BATCH MATniX 

022097 AOUFOliS 

DET. LIMIT 

106 

( 70. 114) 
104 

( 09. 110 l 

108 
( 86., 11;; l 

IIN1TS 

AEN 1.0. : 

DATE 

EXTRACTED 

N/A 

DATE 
ANALYZED 

02/28197 

P. 09/11 

t 

7023116 

OIL. 

FACTOn 

' 



HAR-18-97 TUE 09:24 AM SPARTON TECHNOLOGY FAX NO. 5058925515 

<.A"maican Environmental N(tUJork, Inc. 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSO 

TEST : PUAGEABLE HALOCARBONS I AROMATICS !EPA 8010180201 

MSMSD I : 702360··01 

CLIENT : SPARTON TECHNOLOGIES 

PROJECT# : 22797 

PROJECT NAME : SVE PILOT TEST 

SAMPLE CONC SPIKED % 

PARAMETER RESULT SPIKE SAMPLE REC 

BENZENE <0.05 1.00 0.87 87 

TOLUENE <0.05 1.00 0.88 88 

1 .1·DICHLOROETHENE <0.02 1.00 1.02 102 

TAICHLOAOETHENE <0.03 1.00 1.13 113 

CHLOROBENZENE <0.05 1.00 0.89 89 

CHEMIST NOTES: 
N/A 

(Spike Semple Result • Sample Result) 

'!b Recovery = ---·······-····-··-······---··--· X 1 00 
Spike Concentration 

(S11m~le Result - Duplicate AeaiJit) 

APD lAolative Percent Difference) = --------------------·---- X 1 00 
Avllr(lgll Raliult 

AEN 1.0. 
DATE EXRACTED 

DATE ANALYZED 

SAMPLE MATRIX 
UNITS 

DUP DUP 

SPIKE % REC 

0.86 86 

0.89 89 

0.96 96 

1.18 118 

0,90 90 

P. 10/11 

: 702365 

: N/A 

: 2/26/97 

: AIR • MG/M 3 

REC RPD 

RPD LIMITS LIMITS 

1 (82-1281 20 

1 ! 87 -128 I 20 

6 ( 40- 120) 20 

4 1 89- 127 I 20 

( 87- 124 J 20 



HAR-18-97 TUE 09:03 AN SPARTON TECHNOLOGY FAX NO. 5058925515 P. 11/11 
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.Alb
C: I T Y 0 fl 
uquerque 

Envirollllll:nul He:lt.h Dep2ttlllellt 

Manln J. Chave%, way<H 

February 25, 1997 

Mr. Richard D. Mico 
Vice President and General Manager 
Spartan Technology 
4901 Roc.lcaway Blvd. 
Rio Rancho, NM 87124 
Phone (SOS) 892-5300 
Sent via facsimile to: (50S) 891-5515 (2-25-97) 

Re: Soil Vapor E.xtrac:ion Pilot Test. 

D~Mr. Mco: 

P. ·JO 1 

.: ... -...;,., :C. Kccch!m, Direao:r 
768-2600 (phone) 
768-2617 (fwx) 

This memo is in response to your request, re--..eived by our office on February 15, 1997, to allow 
two consecutive ten (10) hour pilot study tests. These tests will evaluat~: the feasibility of 
re:nerliaring solvent contaminated soils at your 9621 Coors Rd. NW facility. Based on 
Departmental policy you arc required to notifY the agency of my pilot srudies that may potentially 
emit any regulated air pollutants. Your February 25, 1:;;; r~u=~ wu1 serve as notification. 

In accordance ~th your desc:iption of the pilot srudy and its durarion, the Department has 
determined that you do not have to apply for a.n Authority-to-Construe: pe:mit pursuant Part 42, 
Authority-to-Construe:, or register this project as a. source of air contaminants pursuant Part 41, 
Source Registration. However, the Department will require adciirional notifiCJ.tion if it :s 
determined by your staff that the project 'Will e:"tceed the proposed two day test perivds. 

In c!osing allow me to remind you of your pote:ttial regulator! :-esponsibiliries prior to ~ending 
the i='roposed pilot study into an actual continuous remediation project. If continuous re.r:1edia.rion 
is purnJed, ;Jlease be aware that th~ Air Quality Control Regulations for Albuquerque I Bernalillo 
County may requin: the submission of an Authority-to-Construct application pursuant Pan 42 for 
D~ar:rner~tal te::hnic:!l revie\1.'. Ifd,js is the case, you will not be able to commence your project 
u:'ltii you have received an actual Authority-to-Construe: permit pursuant to this re~.tlation 5-om 
the Depart:ne::t. Ifyou have any further questions please feel free to conUC! me at 168-1961 or 
Is:-cal Tavarez at 768-1965. Tna.nk you ve:-y much for your coopc=arion. 

G·.:JuC:: tor You. All:"luquerqucl 

P.O. Box 1293, .A_:bu.que..-que, NC"V ~c:xJ.Co 871CJ B 
~...t: Civic Pl~:1 . .r...lbuque:-q'..!.e, New :Yfex:co 87':c: ~ 
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cc: Alana Eager, Manager. APCD 
Curt Moatman, Mana~, ESD 
Isre3l Tavarez, Permitting. AQS 
file 

?. J c 1 ---



SPAI?TCN TECHNOLOGY 

Via Facsimile 

February 25. 1997 

Mr. Angel Martinez 
Air Pollution Conrrol Division 
Environmental Health Department 
City of Albuquerque 
PO Box 1293 
Albuquerque. New Mexico 87103 

Re: Soil Vapor Extraction Pilot Test. 

Dear Mr. Martinez: 

As discussed via telephone with John Wakefield on Monday, 2-24-97, Spartan Technology, Inc. is planning to 
conduct a pilot test in conjunction with ~MED-GWQB on our recently installed vapor recovery wells. This test 
is to evaluate the feasibility of remediating solvent contaminated soil by a process called soil vapor exrraction. 
(SVE). 7'vlr. Rob Pine of?-iMED-GWQB will be monitoring the pilot test 

The 5 wells. designated VR-1 through 5 are located at our Coors Rd. Facility, (9621 Coors Rd. NW) An outside 
conrractor. AcuVac. Inc. will have a rrailer mounted SVE system at the site. see attached specification sheet for 
the operating performance of the SVE I-6. Project Engineer is ~lr. Pierce Chandler of Black & Veatch., Inc. 
Testing will commence on Thursday (2-27-97) and end on Friday. (2-28-97). We anticipate that the equipment 
will run for approximately 10 hours each day. As listed on the SVE I-6 specification sheet the combustion 
efficiency with the 3 catalytic converters in series is 99.9% with <0.9 lbs. VOC/day. The equipment can produce 
a maxirnwn of 120 ctin from a well and is one of the parameters that will be determined during this pilot test. 
AcuVac. Inc. has conducted approximately 10 SVE pilot tests within the City of..iJbuquerque and their low 
emission rates have been verified by City employees. 

Attached is a faxed copy of preliminary analytical results for solvent vapor concenrrarions from each of these 
wells. This sampling was conducted on February 20, 1997 in conjunction with :Vlr. Rob Pine. 

I understand that based on a telephone conversation that you had with John Wakefield on 2-2-+-96 you agreed to 
review this faxed request and try to respond expeditiously via facsimile prior to the commencement of 
Thursday's pilot test. We appreciate your willingness to give prompt attention to this matter. 

If you have any quesnons please feel free to call :Vlr. Pierce Chandler at 21-+-770-153 I or John Wakefield at 
892-5300 

Sincerelv. 
SP.--\RT00.' TECH?-<OLOGY. l0iC. 

j)-ltt w~ tc-. RU D ~fA-
Richard D. \-lice 
\'ice President and General Manager 

attachments· 

cc \tr J .--\ppel 
\lr P ChJI1dler 
\tr. R. Pme: \\lED G\\ QB 
\lr J Wakdield 

Spartan T~cnnology. Inc.= 4901 Roc~<away Siva. SE = A10 Ranc.~o. NM 87:24:: P 0 Box 1784 = Afbuaueraue. NM 87:c3 = 1505: 892-5300 =FAX :505! 892-5515 
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ACUVAC SYSTEM • SVE I-6 

OPERATING SPECIFICATIONS 
300 Cubic Incb/4.9 I..iter/6 Cylinder IC Engine 

Electrical Requirements 

Engine RPM 

Fuel Source 

FuelCon.sumptioD/Propane 

Fuel Consumptioll/Natural Gas 

Fuel Consumption/Well Flow 

Fuel Cotlsumption/BTUs 

Total Fresh Air/Fuel Flow 

Well Flow 

Fre.sh PJr Flow 

Combustion Efficiency 
with Catalytic Converters 

Vacuum/Well Manifold 

Noise Level 

Ambient Temperature 

None 

1,800 IU'M to 2,500 RPM/site 
specific. Calculations below 
1.-- ... ~ .. - . ..... "'"" .., ,., ... , -----c ... _-.- .... ----
Well flow/contamination (or) 
natural gas (or) 
propane (or) 
combination wen fiow and 
altemate fuel 

L Maximum usage 4.8 gallonstllour 
Actual usage 3.0 gallons/hour 

L Maximum u.age 4.39 thermslhr 
Actual usage 2. 74 therms/hr 

Site specific, 0 to 4.5 galJbr projected 

L Maximum usage 432.000 BTUS/bour 
Actual usage 274,000 BTIJSibour 

Maximum usage 160 c:.fm 
Actual usage 90 - 120 cfm 

0 to 120/site specific 

0 to 80/site s:pe.cific 

1. 87% 
:t. 99.9% (less than .9 ibs VOC/day) 

o• to 15" HG/site specific 
Actual 0.25" to 3.00" HG 

Less than SO db at 20 feet 

-20"F to + l20°F 

1. MIIZitngm IIJII!O and ~unt UIJ!II dieter beausa ol t.haloacl Cxtor em the c:nslnc:. Aaual in!ormallon !lu been obc.ained Ctom C'ltld 
data. Plld uaap awed~ l'f'OPIM &ad !WUII au usume~ no BTU value Cromwell DeN. 
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AcuVac System SVE 1-6 
Sp~cations. 

Engine • Power Soun:e/I'hennal OxidiZer · 

NO.S17 P.3/c 

Make: Ford i:ntemal combustion engine with power with power take-of£ 
Model: CS<M49P Year: 1994 
300 cubic mch displacement (4.~), 120 EP, 6 cylinders 
Propane or natural ps co-nred 

Catalytic Comcrter 

Make: NAPA 
Model: ICEN 703 
100 c:fm, teJnperature 600-l.SOO'F 
Anticipated life 4,000 hours; performance examination 
rec:omme.nded every 500 homs; three in series 

Vacuum Pum!J 

Make: Dresser-Roots ·. Model: . 33 RAI Universal 
&line driven, mnimum flew 155 scfm, 
Actual operating flow rates 20 • 70 scfm 

*Alr Injecilon Pump 

Make: Dresser-Roots Model: 22 RAI Universal 
Engine driven, maximum flew SS scfm, 
Actual operating flow rates 18 - 40 scfm 
Heat &hanger: Stainless Steel Fm Tube 

System Dimensions 

8.0' length, 4.0' width, 6.5' height 
(with trailer 12' 6• LX 4' 9" W x 8' H; 2,900 lbs) 
Tank size: 3.0' diameter, 5.0' height 
Trailer: Custom made by Manufacturer 

Height: 
Temperature: 
Exhaust Pipe: 

Stack 

10' 
100. ssoor-
2 Vi' 

Other 

Flow Gauges: Dwyer (including flow sensors) 
Instrumentation & Safety Shut-off; Mmphy Gauges 
Electrical: 12 volts, HD battery 
Air Intake Filter: Ford IDdustrial 
Valves: Heavy Duty Brass 
Moisture Kne<:kout Tank! Custom made by Manufacturer 
Moisture Knockout Filter: Custom. made by Manufacturer 
LeveliDg Jacks: Custom made by Manufacturer 
Vacuum CAnnection Hose to SVE Manifold (2.0 inch HD) 

•Optional Equipment 

: 
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AIR EMISSIONS INFORMATION 

The following is a summa:y of information on NO% and CO emissions from a 4 and 6 cylinder IC 
engine identical to those installed in the AcuVac SVE System. 

NO:c and CO emissions are the product of incomplete combustion within the IC engine, the combus· 
t:icn temperature, the combustion chamber desi~ and the air tc fuel ratio. All of cur tests indicate 
the FORD 4 and 6 ~r industrial engines, with catalytic converters, will meet the NOx and CO 
em.is&ion standards tbr the State of Call!ontia. Air Quality Division. Those standards are as follows: 

Oxides of Nitrogen 
Carbon Monoxide 

0.46 ~.,~, 
17.93 lbslday 

Summa:y of test re.sulta conducted on a FORD 6 cylinder IC engine in SVE service at the Naval 
Constnlction Battalion Center, Port Hueneme, CA by BTC Environmental, Inc. on r/}/24192 arc as 
follows: 

. ' 
Oxides of Nitroaen 
Carbon Monoxide 

O.Ollb$/br 
O.OllbSihr 

0.24 lbS/day 
0.24 IbS/day 

This is well below the emission standards for California which were enacted to assure maximum 
"protection of air quality. It should also be noted that these regulations are enforced. 

The SVE System tlu.t was tested bad one catalytic converter. Acu.Vae SVE Systems are delivered 
with three catalytic converters. If leaded fuel is the ccntuninant, our preventative maintenance 
schedule indicates the catalytic: converters must be cha.nged more frequently. 

There have been other tests conducted on similar Systems with almost identica.l analytical results. 
The IC engine system is designed to consume high concentrations of contaminants with minimum 
emissions. 

If we can furnish additional information, please contact the Houston office. 
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I 

JNTRODUCTIO~ 

B. New Sou~ Porformanee Standnrds (NSPS) and NESHAPS: Nona 

C. Process: The Son Vapor Extraction System (SVE) is beins used to rcmtcfiate 
solvem-contaminated soil. Solvent vapors ~e drawn ut~der vacuum (60 inches wa.ter) 
from a well and pumped into an IC ~sine t\lcled with natural gas and ~quipped wlth a 
catalytic converter. · 

D. Company Name: New Mexico State Highway Depanment 

E. Facl.Utl': Arte$la Miinter..ance Yard 

F. Testine Firm: Knmer ll. Associates, Inc. 
4S01 Bagan NE, Suit~ A·l 
Albuquerque, NM S7lt;~ 
Gary R. Kramer (SOS 881..0243) 

G. IndJviduafs Present at Test: 

1. :NM Hlghway Dept. Consultant: lack Kirby, DB Stephw & Msoc. 
2. NMEO N.r Quality Bureau: Chris Vigil 
3. AcuVac Remediation: 1amos Sadler 
2. Kramer & Associate,, Inc.: Gary Kramer, Buster Wri~t, Ric Trujillo 

H. Dates of Test: April23 and 24, 1996 

l Operat!Dg Conditions: :Engine: hours= 2953 
RPM.::!2100 

J. Control ~quipment: Catalytic Converter 

Page 1 

Well: Flow .. sa CFM 
Vacuum =-60" ~0 
Air Flaw = 26 CFM: 
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t ·: ·.·- TesfNo'.:-~-:-:::JJ~t~~ • . , ..... .,.-.:! 

VOC, Method 2SA " 

Ben.zesse 
EDC 
EOB 

* as Propa.ne 

Iable 1 

DATA SUMMARY 

~~~~~r::?:Jt7:~~~~~':1..;:~1Cf.i;~l:ilL,~=?";,·;·~ '·\.: · ... -- . -·-· .. .•. . ... . ·-·"" ... ., .. Ave 
l1Ditl are lhlbr 

0.036 0.046 0.047 0.043 

0.0016 0.0014 0,0018 O.OOt6 
<0.000016 <0.000016 <0.000018 <0.000016 
0,000022 0.000029 0.000041 0.000031 

B. Unit Operating Puameten: See Part I above 

C. Control Equipment Oper:U.ing Parameters: New Catalytic Converter 
instilled prior to testing 

Page ~ 

Permit Std 

l.O 

0.020 
0.000024 
0.000040 



GAS CHROMOTOGRAPHY RESULTS 

TEST : PURGEABLS HALOCAR80NS I AROMATICS !EPA 8010/8020) 
CUENT : SPARTON TECHNOLOGIES AEN 1.0.: 702347 
PROJECT I : 22097 
F'AOJECT NAME : VR·WEll$-1097 

SAMPI.f DATE DATE DATE OIL 
IQ. I CLIENT 1.0. M.t.I5IX SAMPUQ EXWCim ANALYZEp FACTOR 
04 VR·2 AIR 21201e7 NA 2/20/97 100 
0! ~-1 AIR 2120/97 NA 2129~7 1000 
PARAMETER OET. YM[ UN[S 0-4 05 
BENZENE o.oe MG/M! < !LO < ISO 
BAOMODIOILORMETHANE 0.02 MGIM ~ < 2.0 < 20 
IAOMOFORM 0.06 MG/M I 1.! < !0 
lf'OMOMETHANe 0.10 MGIM ~ < 10 < 100 
CAASON TETRACHLORIDE 0.02 MGIM' < 2.0 < 20 
CHLOROISNZEN& 0.06 MG~ I 8.3 < !0 
CHLOROETHANE 0.05 MG/M, < 5.0 < 60 
OiLOAOFOAM 0.0~ MGIM s < 6.0 < 60 
CHLOROMETHANE 0.10 MGIM 2 < 1C < 100 
DIIAOMOCHLOAOMETHANE 0.02 MGIM I 2.9 2! 
1 .Z~IIftOMOETHAH! [!DII 0.02 MG/M I 5.5 54 
1 ,2·01CHLOR08ENZENE 0.0! MGIM 3 < 5.0 < 50 
1 ,3·010-tLOROBENZENE " t'\C: MGIM ~ < 5.0 < 50 
1 ,-4-0ICHLOROBENZENE 0.0!5 MGIM 3 < 5.0 < 50 
1, 1-DICHLOAOETHANE 0.03 MGIM 3 < 3.0 < 30 
1 ,2-0ICHLOROETHANE (EDCI 0.05 MG/M l < 6.0 < 60 
1,1 ~ICHLOAOETHiNi 0.02 MGIM' 1&0 0[2000) 250 
cla-1 ,2-CICHLOROETHENE 0.02 MGIM 3 < 2.0 < 20 
trans-1,2-0ICHI..OROETHENE 0.10 MGIM' < 10 < 100 
1 ,2-0ICHLOROPROPANE 0.02 MG/M 

3 < 2.0 < 20 
cis· 1 ,3.01CHLOROPR0PENE 0.06 MGIM' < 6.0 <50 
trlns-1,3-CICHLOROPROPENE 0.02. MG/M: < 2.0 < 20 
ETHYL.SENZENE 0.05 MGIM I < 5.0 3!0 
METHYL·t·BUTYL ETI-IER 0.2!5 MGIM 3 < 25 < 250 
METHYLeNE CHLORIDE 0.20 MG/M 3 < 20 < 200 
1,1 ,2,2·TETRACHLOROETHANE 0.05 MG/M: < 6.0 < 50 
TETRACHLOROETHENi 0.06 MQIM 3 

120 300 
TOLUEN! 0.015 MG/M ~ < 5.0 7500 
1,1, 1 -TRICHLOROET'HANE 0.10 MG"-4 1 1200 0!2000) 1200 D:2000l 
1.1 .2-TAICHLOROETHANE 0.02 MGI?t1 ' 2.2 28 
TRJCHLOROETHEN& 0.03 MGJM I 3600 0(2.000) 7400 0120001 • 

TRICHLOROFLUOROMETHANE 0.02 MG/M I < 2.0 < 20 
VINYL CHLORIDE 0.05 MG/M 3 < ~.0 < 60 
TOTAL XYI.ENES 0.0$ MGIM I < 6.0 1100 
TRICHLOROTRIFLUOROETHANE 0.20 MGIM' < 4.0 < 10 

SURROGATE: 
BROMOCHLOROMt:tl"',.., .. c. 1711 I 90 94 
SURROQA TC UMITS ( 73. 1, 7) 

TRIFLUOROTQLUENE (%) 89 92 
SURROGATE UMiiS (!!9-n7l 

CHEMIST NOTES: 
0(2000)s2000X DILUTION ANALYZED ON 212.1/97 E•ESTIMATE.O VALUE, OVERRANGE FOR INSTRUMENTATION 



GAS CHROMOTOGAAPHY R£SUL TS 

TEST : PURGEABLE HAL.OCARBONS I AROMA TICS IEPA 801 0/80201 
CUENT : SPAATON TeCHNOLOGIES AEN 1.0.; 702347 . 
~!CTI : 22097 
PROJECT NAME \ ·- 0.-.- . --~ 

•• 0 ••• - --

SAMfU DATE DATe DATE OIL. 

IQI f CLIENTII(;!I MATRIX SAMPlEC EXTAACTEO ANALVZED FACTOR 
01 VR·3 JJR 2/20197 NA 2/20/97 20 
02 VR·6 AIR 2/20/87 NA 2./20/97 150 

g~ V~-4 AlA 2£20197 NA 2{2:.0£97 50 
PARAMETER Q~l ~ltzU! !.!NII~ OJ o, 03 
BENZENE 0.015 MG/M J < 1.0 < .2.5 < 2.5 
IIROMODICHLORMETHANE 0.02 MG/M ~ < 0.4 < 1.0 < 1.0 
BROMOFORM 0.015 MG,?,;C :a < 1.0 < 2.5 < 2.5 
BROMOMETHANE 0.10 MGIM a < 2.0 < 5.0 < 15.0 
CARBON Tni\ACHLORIDE 0.02 MG,?,;C' 0.! < 1.0 < 1.0 

CHI.OAOBENZENE 0.015 MG/M" < 1.0 < 2.5 < 2.5 
CHLOROETHANE 0.05 MG/M ~ < 1.0 < 2.5 < 2.!5 
CHLOROFORM 0.015 MG/M :a < 1.0 < 2.5 < 2.5 
CHLOROMETHANE 0.10 MGIM :a < 2.0 < 5.0 < 6.0 
DIBROMOCHLOROMETHANE 0.02 MGIM I o.s < 1.0 < 1.0 
1 ,2·DIBROMOETHAHE (EOB) 0.02 MGIM' , . , < 1.0 < 1.0 
1 ,2-0ICHLOROBENZENE 0.05 MGIM' < 1.0 < 2.!5 < 2.5 
1 ,3·DICHLOROBENZENE 0.05 MGIM, < 1.0 < 2.5 < 2.5 
1 ,4-0ICHLOROBENZENE 0.05 MG/M' < 1.0 < 2.5 < 2.5 
1, 1-0ICHLOROETHANE 0.03 MGJ'M' < 0.6 < 1.5 < 1.5 
1 ,2·01CHLOAOET1-IANE !EOCJ 0.05 MG/M 1 < 1.0 < 2.5 < 2.5 
1.1 .OICHLOROETH~E 0.02 MGJM a 87 E 130 E 94 
cl1-1 ,2-0ICHLOROETHENE 0.02 MGJM' < 0.4 < 1.0 < 1.0 
trana·1 ,2-0ICHLOROETH.:Nt U.IU MGIM' < 2.0 < 5.0 < 5.0 
1 ,2-0ICHLOROPROPANE 0.02 MGIM a < 0.4 < 1.0 < 1.0 
cis- 1 ,3-0ICHLOROPROPENE 0.05 MG/M, < 1.0 < .2.5 < .2.5 
trans-1,3..01CHLOROPROPENE 0.02 MG/M: < 0.4 < 1.0 < 1.0 
E'Tl-fYlBENZEN E 0.0! MGJ'M l < 1.0 < 2.5 < 2.5 
METHYL·t-8UTY1.. ETHER 0.25 MG/M

2 < 5.0 < 13 < 13 
Menf(LENE CHLORIDE 0.20 MG/M 3 < <1.,0 < 10 < 10 
1,1 ,2,2-TETRACHLOROETHANE 0.05 MGIM 3 < 1.0 < 2.5 < 2.5 
TEiRACHLOROETHENE 0.05 MG/M 1 27 26 22 
TOLUENE 0.0~ MG/M' < 1.0 < .2.5 < :z.s 
1,1 ,1·TRICHLOROETHANE 0.10 MG/M s 220 0(1000) 810 0(20001 , 600 0(20001 

1,1 ..2·TRICHLOROETHANE 0.02 MG/M
2 0.5 < 1.0 < 1.0 

TRICHLOROETHEN; 0.03 MG/M I 870 0(10001 2300 0(20001 3800 0(2000) 

TRICHLOROFLUOROMETHANE 0.02 MG/M 2 < 0.4 < 1.0 < 1.0 
VINYL CHLORIDE 0.05 MG/M 3 < 1.0 < 2.5 < 2.5 
TOTAL. XYLENES 0.06 MG/M 1 < 1.0 < 2.~ < 2.5 
TRICHLO~O"miFL.UOROETHANE 0.20 MG/M' < 4.0 < 10 < 10 

SURROGATE: 
BROMOCHLOROMETHANE (%) 95 ea 89 
SURROGATE UMITS I 73 • 1 17 l 
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tigative technique, particularly if correlated with a 
core-measured section or geophysical well log. The 
lack of"hard" stratigraphic data from a core, well log, 
etc. means that the interpretation of the "soft" 
seis~ic data is much more subjective. This may not 
be a problem in a small study area, but when the goal 
is subsurface stratigraphic interpretation over a 
large area, the results would probably be considered 
speculative until a well was drilled and logged or an 
outcrop measured, and this stra.tigraphic ~nfo~mation 
was convincingly correlated w1th the se1sm1c data. 
Once again, note the importance of mapping the .site 
geology to determine field relations of the vanous 
strata present. Without this information, much ~f t~e 
interpretation of information gathered from se1sm1c 
studies is necessarily speculative. 

Figure Ja 

Figure Jb 
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Cross-section of seismic refrac .. on measuring 
technique (Zhody, 1974). 
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Log of seismic refraction results (Zhody, 
1974). 
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Soil Gas Monitoring 

VOCs on the "surface" of groundwater volatilize into 
the voids in the soil above the groundwater. Soil gas 
collection and sampling procedures have been 
developed that are simple and quick to implement 
(Lappala, 1984; Quinn, 1985; Nadeau, 1985). In ?ne 
method as shown in Figure 4, a small diameter (1-m.) 
steel probe is inserted to a depth of 3 feet. A vacuum 
pump pulls the VOC that is present between the 
interspaces or voids of the soils into a sample tub~. 
The sealed tube is taken to a laboratory for analys1s 
by Gas Chromatography (GC). The sample train is 
decontaminated before use in the next probe hole by 
pumping ambient air through the system. A portable 
photoionization detector (PID) gas chromatograph 
can be used in the field prior to putting the sample 
into the collection tube~ By first passing a sample 
through this device, a quick determination of the 
presence of VOCs can be made. If there is no reading, 
then no sample need be analyzed in the laboratory. 

Figure 4. 

-·-··-· ·-·-··-··-·-· 
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Soil vapor probe and sampling train (Nadeau, 
1985). 
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As shown in Figures 5a, 5b, 5c and 5d, the soil gas 
sampling procedure can quickly produce isopleths of 
VOC concentrations .. er a large site and indicate 
possible source areas."l\Vhile not exactly analogous to 
the VOC concentrations in groundwater, the results 
can be utilized to develop a borehole and monitoring 
well program with a minimum number of wells 
because of this prior knowledge of the site conditions. 
The soil gas sampling procedure is low cost, produces 
low site disturbance and can be used at sites with 
difficult access. 

Detection limits of 0.0001 to 0.01 mg/P in soil 
samples and 0.1 to 1.0 mgle in water samples have 
been reported. Lappala (1984) reported the results of 
repeated sampling on successive days at a 



southwestern United States site using these soil gas 
sampling techniques. The results of successive days' 
samples showed no significant difference by 
Student's "t" Test. However, Karably (1987) reported 
significant variations in soil gas sample point 
readings (i.e., magnitude of VOC detected) over an 
extended time period caused by environmental 
variables. However, the general trend of contaminant 
levels and plume geometry were roughly the same. 
Soil gas concentrations were found to be affected by 
temperature and infiltrating groundwater. 

A second factor affecting the repeatability of the soil 
gas sampling techniques was the length of time to 
draw the sample at each station. Karably (1987) 
reported that results of repeated sampling at the 
same station suggest that a specific volume of soil gas 
must be evacuated to obtain a representative sample, 
and that this volume would differ among hazardous 
sites. This required volume would need to be 
determined at each site as part of the sampling 
protocol. Results and effectiveness have been found to 
be sensitive to repeated spill incidents on the same 
site and to fluctuations of the groundwater table. 
Sites with tight, saturated clay layers or an expected 
contaminated layer below a clean layer of 
groundwater are not good applications for soil gas 
sampling (Lappala, 1984). A sampling probe length 
of 3 feet has been used on sites with groundwater 
down to 36 feet, while a length of 10 feet is needed for 
groundwater down to 100 feet. If the detected 
concentration decreases with depth, then the source 
of the VOC is a surface spill. If the concentration 
increases, this indicates that the VOC is on the 
surface of the groundwater. The sampling procedure 
has limited usefulness for deep groundwater (75 to 
100 feet). 

For air sampling of unknown contaminants, a 
multistage tube was developed to provide a quick 
profile of organic compounds (Turpin, 1984). Solid 
sorbent media require minimal processing to produce 
a suitable sample for injection into GC/MS analytical 
equipment, a rapid qualitative and quantitative 
device for characterization of unknown mixtures. 
This procedure reduces the number of air samples 
needed, improves turnaround time, and identifies a 
wide variety of chemicals in the screening process. 
The sample is collected in a two-stage tube consisting 
of Tenax-GC packing in the first tube and 
Chromosorb® 102 sorbent in the second. Some 
chemicals such as tricresyl phosphate, isopropyl 
alcohol, chlordane, Aroclor 1254, and naphthalene 
were not collectible by this tube configuration. 

Use of Surrogates 

During a preliminary investigation, much of the 
expense associated with analytical activities can be 
reduced by using surrogate or good indicator 
parameters. These are typically nonspecific. 
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Examples would be: total organic carbon, total 
organic halogens, specific conductance or, if dealing 
with gases, organic volatile measurements. It should 
be emphasized that these analyses measure a class or 
a group of compounds and may not directly quantify 
the specific compound or contaminants of concern. 
Care must be exercised when correlating these 
nonspecific measurements with the total movement 
of the contaminant. 

Core Sampling 

To make the most of monitoring well installations, it 
should be decided if continuous coring with core 
recovery should be performed during well drilling 
activities. The study of cores is the best way to 
examine rocks in the subsurface, and if there are 
unresolved questions about porosity, hydraulic 
conductivity, fracturing, etc., the detailed lithologic 
log produced from core logging will often provide 
answers. Cores give a more complete picture of the 
subsurface geology and contaminant location than do 
cuttings alone, and therefore, coring is preferred. 

Monitoring Well Networks 

Pumping tests or single well tests are probably the 
most utilized tool to determine the aquifer properties. 
There are a number of different type tests, but as 
with any other type of testing program, selecting the 
sampling point(s) is critical in order to obtain good 
results. An effective preliminary survey can produce 
significant cost savings by specifying the optimum 
locations for a minimum number of required wells. 
Before any site-specific groundwater sampling is 
done, soil and waste characterization should be 
completed. 

When groundwater contaminant plumes are 
suspected of having significant depth as well as 
lateral distribution, a three-dimensional array of 
monitoring points is needed to identify and 
characterize such plumes. Thus, groundwater data 
must be obtained from a number of different locations 
and from a number of different depths at each 
location. As a result, either a large number of 
drillholes are required, each with separate 
instrumentation installed, or instruments must be 
combined and installed at multiple levels in each of a 
smaller number of drillholes. 

Several downhole sampling devices have been 
developed to sample at discrete and multiple levels 
within the well. Discrete sampling can be utilized to 
identify the location for the well screening to assure 
extraction of the contaminant during pumping. The 
sampler can be lowered into a borehole to 
increasingly lower depths until the proper level is 
identified. The sampler is then removed and the well 
is developed for extraction. If the well were being 
developed as a monitoring well, then the sampler can 



Figure 5. Comparison of TCE and TCA concentration distribution by groundwater and soil gas samples, southwestern U.S. 
study (Lappala, 1984). 
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be left in place. A multiple level sampler can be used 
to take many samples over the depth of the well 
without having to be moved if such sampling is 
required. 

Conceptual Model 

Upon completion ofboth the preliminary and detailed 
site investigation, a conceptual model can be 
prepared. A conceptual model is essentially a site 
model which includes all of the information that has 
been acquired for the site from both preliminary and 
detailed investigations, as well as other 
investigations not directly related to the site. The 
conceptual model can be anything from simple 
diagrams to detailed computer simulations, 
depending upon the complexity of the site. The model 
must be continually updated to include new 
information as it is developed. 

Once the conceptual model is operating, it can be 
utilized to help develop a technically sound, cost
effective recovery and treatment system. Potential 
uses for a conceptual model include provision of 
continual updates of project developments, provision 
of a yardstick to measure what has been done and 
what needs to be done, and helping prioritize areas 
for Corrective Action. Ultimately, the principal use 
for a conceptual model is to help determine what 
Corrective Actions or alternatives are applicable to 
the site. 

Laboratory and Bench-Scale Studies 

Bench- or pilot-scale studies are necessary to 
demonstrate the ability of a technology to effectively 
treat a specific waste. Waste characteristics vary 
from site to site and because of this, the effect of a 
treatment technology with that particular waste may 
not be known, given the site-specific factors and 
conditions. Also, the proposed treatment technology 
may be new or unproven. 

Thus, bench or pilot studies are necessary to avoid 
technology misapplication in the field. The loss of 
time in treatment or the requirement to provide 
additional treatment for the waste is very expensive. 
Therefore, the relatively small costs and time needed 
for these studies make them useful tools in treatment 
selection. Bench-scale treatability studies for 
demonstrated technologies can cost between $10,000-
$50,000 and take up to 6 weeks. Demonstrated 
technologies are those for which the major design 
parameters and treatment efficiencies are well 
understood. Innovative (and some biological 
processes) will require substantially more time (4-16 
weeks) and money ($25,000- > $200,000). These are 
estimates, and actual time and costs are going to 
depend on what kind of technology is under 
consideration. 
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Pilot-scale studies for demonstrated technologies can 
cost from $25,000 to more than $100,000 and 
typically require 2-12 weeks. For innovative 
technologies, the cost for pilot testing can start at 
$100,000 and exceed $1,000,000 and require 3 to 12 
months. 

Aside from size considerations, the primary 
difference between bench-scale and pilot-scale work 
is that bench-scale tests are conducted in the 
laboratory; pilot-scale testing is usually carried out 
on the site. Pilot tests are subject to a whole range of 
problems, such as siting, health and safety, obtaining 
clearances, installation and operation. However, the 
data obtained from pilot-scale tests are much more 
appropriate and useful because they reflect what is 
actually occurring in the field. 

The choice of the kind of testing (bench or pilot-scale) 
to be performed is going to hinge on the balance 
between the level of certainty that the technology is 
going to work (and be effective for the site) against 
the risk of failure if the technology does not work for 
the unique mix of contaminants and contaminated 
media (air, water, soils, sediments) found at that site. 
The risks of failure include the cost and time needed 
to perform another test or to implement another 
technology if the first one selected fails. Obviously, 
pilot-scale studies may not be needed if there is a 
high level of certainty that the particular technology 
will work (i.e., there is a low risk of failure). Pilot
scale studies also may be unnecessary if there is 
going to be very little cost or time penalty for 
identifying a new treatment system, given failure of 
the first. On the other hand, if there is a low level of 
certainty that the technology is appropriate and 
there is a very high risk of failure, one needs to 
carefully consider that it may be more prudent to 
spend the time and money for bench-scale testing. 
Pilot-scale testing, without prior bench-scale testing, 
should be employed only when there is a moderate 
level of certainty that the technology is going to be 
effective and there is only a moderate risk offailure. 
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