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V CONTAMINATION CHARACTERIZATION

A oil 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, Sparton
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 and/or 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 Qrganic Constituents

Soil gas screening indicated a general increase in soil gas VOC

concentrations with depth with the highest concentrations observed under the sump/pond
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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 8020 procedure was 2 milligrams per
kilogram (mg/kg). 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. Targét 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

sump/pond 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 mg/kg). Maximum chromium
concentration exceeded 3000 mg/kg at B-4 and B-8 underneath the sump/pond 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 Sparton 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 resul'ts of
the first two investigations were published in an HLA report dated October 19, 1987 and
titled "Off-Site Investigation, Sparton 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, Sparton Technology Building, 9621 North
Coors Road, Albuquerque, New Mexico", is included in Attachment Q.

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 10 ug/l. TCA decreased approximately
1/3 to 1/2 within the property boundary to a single peak level above 10 ug/l. Comparison
to 1984 on-site data indicate over a 30X decrease in TCA and a 50X 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 1983. 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 sail

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

There are three surface water bodies in the vicinity of the Sparton facility. The Rio
Grande is located approximately 3,000 feet east of the Sparton facility and is considered
a permanent surface water body. The river flows from northeast to southwest in the vicinity
of the Sparton 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 fovr 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 Sparton

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/!) on-site at the
Sparton facility, tapering off to 0.001 ug/! approximately 1/2 mile away. The mass fiux 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 MeCl 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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Appendix A. Field Investigation
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20 60 rounded, 95% quartz, 2% feldspar, 3% other, rounded
cobbles below 21 feet, angular to rounded, mainly vein quartzite and some igneous gravel, cross-bedded
quartz and quartzite fish scale at 59.5 feet
0.0 5.2 sand and gravel 62 to 63 feet
seepage encountered at 63 feet
25 65 silty fine sand 64 to 65 feet
LIGHT BROWN FINE TO MEDIUM SAND {sp)
dry, grains subangular_' to rounded, 96% quartz, 2% feldspar, 0.0 19.0
2% other, frosted grains LIGHT BROWN SILTY FINE SAND (SM)
10 70 g saturated, grains angular to rounded, cross-bedded
0.0 14.0
75 gravel 75 to 75.2 feet, angular to rounded, igneous and
BROWN SILTY CLAYEY SAND (SC) quartzite
moist, grains well rounded 0.0 1.8
" 0.0 2.4 faint horizontal bedding
BROWN CLAYEY SILT (ML : .
4 mofst, trace sand ] 80 N éégigttgrgg?ss;l:{ clay with minor carbonaceous pockets
BN Herding Lewsen Assosiates LOG OF BORING B0O2 e
(VT .\ Engineens. Geolograts Sparton Technology, Inc. A2
Ry ¢ Ceoorecste Albuquerque, New Mexico

T et n AFTeOV e oAty
R §310,023.12 255 5}{}:4 -
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a E
a & (Continuation of Log)
80 RRIRY
SR
4731 dark brown 'silty clay 82 to 83 feet
L4311 End of Boring 83.2 feet
85
r
S0+
95+
100+
10 +
110
115+
120 -
Hording Lawsos Assosiates ~ LOG OF BORING B0O2 (cont.) P
Engineers. Geologists
& Geopnysicists Sparton Technology,. Inc. A3
Albuquerque, New Mexico
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g . E Equipment___Hollow Stem Auger H . % .
5% o2 § 9/13/85 to oS oPF 5 € ,
( 2k 2as Elevation__3045:38__ Date 9%4;85 38 Fas S & (Continualion of | og)
40
ASPHALT 2-INCHES THICK 1.4 BROWN CLAYEY SILT (ot
. l"G:;I'SEROHN SILTY FINE TO MEDIUM SAND (SM) moist, trac;‘ :and |)dt.h rounded grains, root marks,
LIGHT BROWN FINE TO COARSE SAND (SW) :m;s::i:g “'\sp(f)cktts
moist, subangular to rounded, 92% quartz, 5% feldspar, purple 44.4 tu'“ gef ot
0.0 6.8 3% other, trace silt . 0.0 5.2 45 LIGHT GRAY FINE To l-EDItﬁH SAND (SP)
| S B e 1 5 fet I T e o rounded, S5 qurt 41
' moist, gravel rounded, moinly quartzite with sone igneous, sra‘ame: Vonenery trace rowded urtaite ruvel
N grains subangular to rounded, 92% quartz, 5% feldspar, 0.0 49 grains, ;aint cross—beddir;g
3% other, trace silt : LIGHT BROWN & GRAY SILTY GRAVELLY SAND (SW)
{ moist, grains angular to rounded, 70% quartz, 20%
feldspar, 10% other, quartzite and igneous gravel
‘ 0.0 20 *
LIGHT BROWN SILTY FINE TO MEDIUM SAND (SH) ‘ no gravel 55 to 55.5 feet _
moist, grains angular to well rounded, 92% quartz,
{ 5% feldspar, 3% other
0.0 120 +
0.0 10.6
0.0 130
E 0.0 14.8
I
1 LIGHT BROWN FINE TO MEDIUM SAND (SP)
moist, grains subangular to rounded, 88% quartz, seepage encountered at 67 feet
7% feldspar, 5% other, trace silt
0.0 18.4
t
l LIGHT GRAY FINE SANDY SILT (M.)
0.0 50 saturated
0.0 6.2 . : LIGHT GRAY SILTY FINE SAND (SM)
’ silty 35.5 to 36 feet saturated, grains angular to rounded, 95% quartz,
2% feldspar, 3% other
: End of Borirg - 78 feet
\ 0.0 3.2 BOJ * readings taken insfde hollow stem
Warting Lawoen Ameastaton LOG OF BORING B003 o
HLA R et Sparton Technology, Inc. A4
& Geophysicists Albuquerque. New He‘.-xico
208 n Ab TE ONSED Date
s 6310,023.12 764 [T/




?mund

?ﬂ)und

. E Equipment Hollow-Stem Auger . g °
ZE otk § g £% oBE s B
$3s 2:3: Etevation__5045.3  paee 9/24/85 to 9/25/85 s38 Za= & a (Continuation of Log)
40
-] LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM) BROWN SANDY SILT . 1
] woist, grains angular to rouried, 961 quartz, 2% feldspar, moist, horizontal pedding, trace clay,
2% other, horizontal bedding clay Tayer 42.5 to 43 feet
0.0 80 LIGHT GRAY FINE TO COARSE SAND (SW)
a5 r;cznst. gra;n? angular to rounded, 94X quartz]. 4% feldspar ]
ther, faint horizontal bedding, trace silt and gravel
LIGHT GRAY AND BROWN FINE TO COARSE SAND (SW) o :
moist, grains angular to well rounded, 92% quartz, 5% g:tas;:‘:{a&e:gwrglg ;eet. quartzite and igneous,
feldspar, 3% other, horizontal bedding b 9 ” la undex . 8.7 49.2 ¢
silty fine sand 7.5 to 7.8 feet own silty Cldy layer with roots 48.7 to .2 feet
0.0 15.0 0.0 34
10 50
no gravel 52.5 to 53.5 feet
silty fine sand with trace clay 13.5 to 14.2 feet 0.0 88 -
0.0 82
15 55 4
LIGHT BROWN SILTY FINE SAND (SM) 0.0 1.4
0.0 18 moist, grains angular to rounded, 97% quartz,
: ! 20 2% feldspar, 1% other, horizontal bedding 60—
ground-water seepage encountered at 62.2 feet
sandy gravel 62.5 to 65.5 feet
0.0 75 clayey 24.5 to 24.7 feet
25 65
0.0 30 GRAY SILTY FINC SAND (SM)
saturated, grains angular to rounded, 97% quartz, 1%
gag feldspar, 2% other, horizontal bedding
3] clayey 28.7 to 29.1 feet . 7 thin silty clay stringers 66.8 to 67.2 feet
0.0 84 3892 0.0 6 ; GRAY FINE TO COARSE SAND (SW)

30 3 e saturated, grains subangular to well rounded, 94%
quartz, 4X feldspar, 2% other, faint horizontal bedding
sandy gravel 68.5 to 69.3 feet

1 LIGHT GRAY FINE TO COARSE SAND (SW) End of Boring - 71.4 feet
0.0 150 moist, 92% quartz, 6% feldspar, 2% other 75J
35 LIGHT GREEN SILTY FINE SAND (SM)
moist, grains subrounded to well rounded, 96% quartz,
2.5% feldspar, 1.5% other, faint horizontal bedding
red stained 35 to 35.2 feet
0.0 64 clayey and very silty 38 to 38.3 feet
401 80
Harting Lawson Asscctates LOG OF BORING B0O4 n
Enginesrs. Geotogrets Sparton Technology, Inc. : A5
8 Geophysicists Albuquerque, New Mexico

1% 6310,023.12 AT .




round
(:pm? w

PID
Back

0.0

0.0

6.0

0.0

0.0

0.0

0.0

0.0

Sample
(ppm)

PID

0.0

2.9

2.7

7.0

8.9

24

Equipment Hollow Stem Auger

Elevation 5045.3  pate_9/23/8S

10

15

20

25

30

35

LIGHT BROWN SILTY FINE SAND (SM)

LIGHT GRAY & BROWN FINE TO COARSE SAND (SW)

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

sandy silty clay 23.6 to 24.2 feet
brown below 24.2 feet

very silty 33 to 33.5 feet

DARK BROWN SILTY CLAY (cL)
saturated, trace sand

§14 moist, grains subangular to rounded, 96% quartz, 2%
3 ‘L feldspar, 2% other

moist, grains subangular to well rounded, 93% quartz,
4% feldspar, 3% other, horizontal bedding, trace silt

LIGHT GRAY GRAYELLY FINE T0 COARSE SAND (SW)
moist, gralfs angylar to rounded, 90Y quarty, -

61 feldspar, 4% other, gravel rounded, mainly
quartzite with some igneous, trace silt

saturated, grains angular to well rounded, 98%

LOG OF BORING B00S

. g,
3 £ @
5. Lo 3
otk ok g 3 (Continuslion of L og)
aal ans 40m;
9.0
0.0 11.2
45
50 +
0.0 fg no gravel 54.2 to 55.2 feet
55
0.0 6.8
60
0.0 20
65 seepage encountered at 65 feet
trace clay 69.9 to 70.1 feet
0.0 10.4 70 LIGHT GRAY SILTY FINE SAND (SM)
quartz, 2% other,
trace clay 69.9 to 70.]1 feet
sandy silt 73 to 73.5 feet
75 -k
fasid End of Boring - 78 feet
80-“
R Harding Lavweon Asscsiates
HLA i"g;’x,:;,m”'“‘ Sparton Technology, Inc.
Albuquerque, New Mexjco
JOR A A APTROA
°tL. 6310,023.12 758
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?rounq

PID
Back
{ppm

0.0

0.0

0.0

0.0

0.0

P10
Semple
(ppm)

3.7

47

120

92

S0

A ' Hollow Stem Auger

Elevation

5045.38 Date_9/20/85 to 9/21/85

10

15

20

25

30

35

40

LIGHT BROWN FINE TO MEOIUM SAND (SP)

moist, grains subangular to well rounded, 97% quartz,
2% feldspar, 1% other, trace silt

LIGHT GRAY-BROWN FINE TO COARSE SAND (SW)
moist, grains angular to well rounded, 92% quartz,
5% feldspar 3% other, horizontal bedding

silty 9.5 to 10.5 feet

clayey and silty 15.5 to 15.6 feet
gravelly 15.6 to 15.8 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, 1% 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

(Continualion of Log)

23E % § €
£33 28 B 5
40
L
u.0 24 1
45
0.0 66
50 1
0.0 34
55
0.0 20

60

0.0 6.0 65

0.0 2.2 70

0.0 112 fead

75

b

BROWN SANDY SILTY CLAY (CL)

moist
BROWN CLAYEY SILTY FINE SAND (SM)
mofst, with gray coarse sand pockets with rounded to
well rounded gains
LIGHT GRAY GRAVELLY FINE TO COARSE SAND {SW)
moist, grains well rounded, 96% quartz, 2% feldspar,
2% other, cobbles and gravels rounded, mainly igneous
with some Guartzite, faint cross bedding

dark gray mttling below 44 feet

grains 90% quartz, 5% feldspar, 5% 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 903 quartz, 3% feldspar, 7% dark minerals
68 to 71 feet

light gray below 71.3 feet

very silty with clay stringers pelow 73 feet

End of Boring - 78 feet

* HNU meter was not working praperly 8 to 23 feet

Engmeers. Geotogsts

LOG OF BORING B0OS§
Sparton Technology, Inc.

# Geostruicms Albuquerque, New Mexico A7
2 * AP g T X
RN 6310.023.12 TSE L




(nmgm“

L
hct

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sample
(pom}

P10

1.3

0.6

9.0

63

32

38

Equipment Hollow-Stem Auger

Elovation

5045.26__ Date _9/18/85 to

9/19/85

LIGHT BROWN SILTY FINE SAND (SM)
moist, grains angular to subrounded, 95% gquartz,
3% feldspar, 2% other
brown sandy clay 3 to 4 feet

BROWN FINE TO COARSE GRAVELLY SAND (SW)
grains anguiar 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 IS5 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 BRM SILTY CLAY (CL) & CUYEY SILT (M)
mofst, some orange iron staining

10
Back

?FOuhd

{pom
Sample
(opm)

P1D

0.0 13.4
1.9

0.0 4.2

0.0

8.8
0.0 15.0

0.0 8.6

0.0 5.4
26

0.0 3.0

45

e

LIGHT GRAY & BROWN SILTY GRAVELLY SAND (SW)
moist, grains angylar to subrounded, BSY quartz,
5% feldspar, 10% other, gravels subangular to
rounded, mainly quartzite with some igneous
gravel, trace clay

JRED CLAY (CH)

moist, trace silt, minor calcite filled voids, warm

burrows

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

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

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

ORANGE-YELLOW & LIGHT GRAY FINE TO COARSE SAND (SW)
moist, grains subrounded to well rounded, 95% quartz,
2% feldspar, 3% other, faint cross-bedding

ORANGE-YELLOW SANDY GRAVEL (GW)
moist, grains subrounded to well rounded, 85% quartz,
SX feldspar, 10% other

seepage encountered at 66 feet

GRAY SILTY FINE TO MEDIUM SAND (SM)
saturated, grains angular to rounded, 98% quartz,
2X other, faint horizontal bedding
gravelly 68.5 to 69.3 feet
calcite-cemented 69.9 to 70.1 feet

calcite-cenented 74.4 to 74.6 feet

very silty 80.1 to 80.4 feet‘

80

& Geoohysicisis

Harding Laween Assoclates
Enguneers Geologrsts

LOG OF BORING B0O7 o

Sparton Technology, Inc. A8
Albyquerque, New Mexico

JOB NUASRE A
6310,023.12
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£ a
a E
3 & (Continuation of Log)
80 Py
paat End of Boring - 83 feet
85
90—
95—
1004
10 —
© 110+
115~
120
Harding Lawson Associates LOG OF BORING BOO? (cont.) PUATE
TER DYt Sparton Technology, Inc. A9
Albuquerque, New Mexico

yra 6310.023 12 %ﬁ Llss/e, T -



§ £ é Equipment___Hollow Stem Auger 3 .
oIF 5 2FF oi%
=ae 3 Elevation__5085.42__ pate 9/25/85 to 9/26/85 a2 38 {Continuation of Log)
T SARGY GRAVEL (GW) -
Lo IGHT BROWN SILTY FINE TO MEDIUM SAND (SM) L‘S,L‘L‘é‘f‘ﬁ;‘fﬁﬂf’itff%{ i;ﬁ‘isﬁ’,‘f‘,’ gnt)nher
;\:\:tidgramsz:ubzzg:lar to rounded, 961 quartz, RED-BROWN SANDY CLAYEY SILT (ML)
eldspar, othe moist, faint horizontal bedding
0.0 7.8 0.0 5.4 LIGHT GRAY FINE TQ COARSE GRAVELLY SAND (SW)
moist, grains subangular to well rounded, 92% quartz,
ORI IO SO A L e ' rou
, . mainly quartzite a neous
a% feidspar. 3% other, hor{zontal bedding q s
clayey 49 to 50 feet
0.0 20 10 trace gravel 9.5 to 10.0 feet, subangular to subrounded 0.0 12.0
. sandy gravel 54 to 58 feet
0.0 18.0 s gravelly 15.2 to 15.3 feet -
trace gravel 16.8 to 17.5 feet \
i 0.0 19.0 no gravel 58.3 to 59 feet
i . N
00182 o LIGHT BROWN FINE SAND (SP) t
moist, grains subrounded to rounded, 97% quartz, {
2% feldspar, 1% other, horizontal bedding ,
!
silty and clayey 25.3 to 25.8 feet i
25 seepage encountered at 66 feet
0.0 63
LIGHT GRAY SILTY FINE SAND (SM)
GREEN SILTY FINE SAND (SM) . saturated, grains subangular to rounded, 97% quartz,
0.0 22 gms:], ?;ams angular to rounded, partially cemented 0.0 18 2% feldspar 1% other, horizontal bedding
. Y y calcite gravel 69 to £9.5 feet
30 very silty 30.5 to 30.8 feet 72 sandy clay 69.5 to 69.8 feet
partially calcite-cemented 69.8 to 70.5 feet
0.0 95
35 gravelly 75.2 to 76.2 feet
Bk ] BROWN CLAYEY SILT (ML)
13 BROWN SANDY SILTY CLAY (cL) . 7/ 1 saturated
mofist with red and green staining ROWN SILTY C
0o s LIGHT BROWK FINE SAND (SP) ] R oty CLRY (L)
. 0 z;zzsagraéngzagg:l:r to rounded, 98% quartz, 1.5% 80-] End of Boriug - 79 feet
. 0.
Mording Laween Assoslates LOG OF BORING B008 aen
:ngv;e:v::sf:;w'm Sparton Technology, Inc. A 1 O
Albuquerque, New Mexico ’
[
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Backyround
fwl’
41:]
Semp e
{pom)

41]

13

15

20

25

30

35

40

Equipment
Elovetion 5049.6 Dete__9/3/85

Hollow Stem Auger

o LIGHT BROWN SILTY FINE SAND (SM)

dry, grains subangular to sub-
rounded, with roots

stlty clay layer 10.7 to 11.0 feet

LIGHT BROWN FINE TO COARSE SAND (SW)
dry, grains subrounded to subangular

4 LIGHT BROWN FINE TO MEDIUM SAND (SP)

dry, grains subangular to subrounded
90% quartz, 5% feldspar, 5% other

g?‘ovnd

PIC -
Back:
(ppm

0.0

0.0

0.0

0.0

0.0

PID
Sample
{ppm)

& Depth(n)

{Continustion ¢  og)

0.6
45
1.4 50 L’\
0.8
55
1.0
60
0.8 65

70

75

80 -

LIGHT GRAY SANY ST (M)
dry

moist below 44 faet
silty clay layer 45 to 45.5 feet

clayey below 45 5 feet with red and black
iron staining

LIGHT GRAY MEDIUM TO COARSE SAND (SP)
moist, grains sybrounded to well rounded,
80X quartz, 151 feldspar and plagioclase,
5 % other
gravelly with trace silt 48 to 49 feet

LIGHT GRAY SANDY GRAVEL (GP)
moist, gravels subangular to rounded,
mainly igneous with some quartzite,
grains rounded to well rounded, 85%
quartz, 8% plagioclase and feldspar,
7% other
trace silt and clay 50.1 to 51.5 feet
clay balls S8 to 59 feet

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

seepage encountered at 67.7 feet

LIGHT GRAY CLAYEY SILT (M)
saturated

End of Boring - 73 feet

Narding Lawson Asseciates
Engineers Geologrsts

LOG OF BORING B0O0O9

o atg

A1l1

m 4 GeoohysiCists Sparton Technology, Inc.
Albuquerque, New Mexico
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?M

?10
Back
{pom

0.0

0.0

0.0

0.0

0.0

0.0

lab]
Sample
(ppm)

2.8

g ‘é Equipmment ___Hollow Stem Auger
3

Elevation__ 5043.5 _ pate_9/10/85 to
9/11/85

LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM)
dry, grains subrounded to angular,
75% quartz, 201 feldspar, 5% other,
trace gravel
no gravel 2.5 to 4.0 feet

coarse below 11 feet
subrounded cobbles below 12 feet

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

SANDY CLAYEY SILT (M)
dry, grains rounded

LIGHT BROWN FINE TO MEDIUM SAND (SP)

dry, grains subangular to rounded,
90% quartz, 8% 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, 15% feldspar, 5% other

grow\d

{pom

P1D
Back

0.0

0.0

0.0

0.0

/

Samp!
(ppm)

Pip

0.4 «

1.8

0.0

52

& Deotn )

&
w

50

55 4

60

65

70

75 7

80 J

(Continuation of { og)

——— e~

gravelly 47 to 43.5 feet

LIGHT BROWN SILTY FINE SAND (SM)
moist, grains angular to
subangular, 80X quartz, 15%
feldspar, 51 other, trace gravel
LIGHT BROWN GRAVELLY FINE TO COARSE ~
SAND (SW)
moist, grains subangular to rounded,
65% quartz, 25% feldspar and plagioclase,
10X other, gravel angular to rounded,
mainly quartzite with some igneous
trace silty clay and fron staining
54 to 54.4 feet

seepage encountered at 60.5 feet

LIGHT BROWN CLAYEY SILT (ML)
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.

Nording Lawsen Asscolates
Engineers Geologisis

& Geophysicisis

LOG OF BORING B0O10
Sparton Technology, Inc.
Albuquerque, New Mexico
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?MHC

D
bk
(pom

© 0.0

0.0

0.0

0.0

0.0

P10
Sample
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.1

Equipment Hollow Stem Auger
Elevation__5043.49 Date_9/12/85

ASPHALT 2-INCHES THICK .
LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM)
dry, grains angular to subangular,
751 quartz, 20% 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 fect

gravelly 14 to 19 feet

LIGHT BROWN FINE TO MEDIUM SILBY SAND (SM)
dry, grains subangular to subrounded,
85X quartz, 12% feldspar, 3% other

clayey 22 to 22.9 feet

-._-'_-j LIGHT BROWN & GRAY SANDY SitT (M)

dry, grains angular to subrounded
clayey 30.9 to 31.3 feet

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

ggg 081
0.0 0.8
0.0 2.0
0.0 1.2
0.0 0.1
0.0 0.0
0.0 0.0
0.0 0.0

& Deoth(m)

(Continuation of { oq)

S0

55

60

65

70

75

80

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 §1.5 to 51.7 feet

LIGHT BROWN SANDY SILT (M.)
moist, grains angular to subrounded
LIGHT GRAY MEDIUM TO COARSE SAND (SP)
moist, grains subrounded to rounded,
92% quartz, 4% feldspar, 4% other

seepage encountered at 62.5 feet
brown and trace silt below 62.5 feet

BROWN SANDY SILT (ML)
saturated, grains angular to rounded,
90% quartz, 7% feldspar, 3% other,
trace well rounded gravel
clayey below 76.5 feet
End of Boring ~ 77.7 feet

HLA

Harding Lawson Assoclates
Engneers. Geologsts

& Geophysicists

LOG OF BORING BO11
Sparton Technology, Inc.
Albuquerque, New Mexico
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E é Equipment Hollow Stem Auger €

§ & Elevation___5045.8  pate._9/27/85 § (Continuation of L og)

0 40

No samples taken above 67.5 feet
BROWN & GRAY SAND

5 45

104 50

154 55 -

204 60

65 BROWN GRAVELLY FINE TO COARSE SAND (sW)

254 saturated, grains subangular to rounded,
88% quartz, 6% feldspar, 6% other, gravel
angular to rounded, mainly igneous with some
quartzite, trace silt

70 silty and clayey 73.3 to 73.5 feet

30

silty and clayey 74.9 to 75.3 feet
INTERBEDDED BROWN CLAYEY SILT (ML) & SILTY CLAY {CL)
75 saturated, horizontal bedding
354 LIGHT BROWN SILTY FINE SAND (SM)
saturated
sand and gravel below 35 feet J thin caliche-cemented layers 79 to 79.5 feet
silty clay stringers 79.9 to 80.4 feet
80 driller’s note: trace odor of solvents during grouting
404 End of Boring - 80.4 feet
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P10
Sack

Sample
{ppm)

210

0.6

o Depth{it)

Sample

Elevation

Equipment __Hollow Stem Auger

- Date _5/22/86

20

25

30

35

40

LIGHT BROWN FINE TO MEDIUM SAND (SW)
dry, trace silt, grains rounded to
well rounded, 851 quartz, 15% feldspar

LIGHT GRAY FINE TO COARSE SAND ({SW)
moist, grains anjular to subrounded
94% quartz, 5% feldspar, 1% other

gravel 15.5 to 16 feet

trace silt 18 to 21 feet

below 28 feet arains, rounded to
well rounded, 95% quartz, 3% feldspar,
2% other

clayey and silty 38 to 38.7
BROWN SILTY CLAY (CL)
saturated, sandy 39.5 to 40 feet

1
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(Continualion of | og

GRAY SANDY GRAVEL (Gw) . .
gravel subrounded tp rounded, mainly quartzite and
vein quartz

GRAY FINE TO COARSE SAND (SW)
moist, grains rounded to well rounded, 92% quartz,
6% feldspar, 2% other, horirontal bedding

Gray Sandy Gravel (6u)
moist, medium to coarse, grains subangular to rounded,
80% quartz, 16% feldspar, 4% other, cobbles and gravel
subrounded to rounded, mainly quartzite and vein quartz
with some basalt and granite

trace iron staining at 53 feet

GRAY FINE TO MEDIUM SAND (SW)
saturated, grains subangular to rounded, 95% quartz,
4% feldspar, 1% other, faint cross-bedding

Clayey silt 69.2 to 69.5 feet

GRAY FINE SAKD (SP)
saturated, trace silt, grains angular to rounded,
96% quartz, 2% feldspar, 2% other, faint horizontal
bedding

1 inch caliche-cemented layer at 74 feet

GRAY SILTY SAND (SM)
saturated, grains subangular to subrounded, 96% quartz,
3% feldspar, 1% other .
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o Sy a E
?:5.% Egé 3 & (Continuation of Log)
0.5 1.6 80 T GRAY FINE 7O REDTUN SAND (3W)
saturated, trace silt, grains subangular 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 probe was used.
90+
95—
100-
10 -
1104
115—
120
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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 PVCBlank Casing

Portland Cement/Bentonite Grout 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 (79 ft. to 81 ft.)
Depth of Boring 81 ft.
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GRAIN SIZE IN MILLIMETERS
COARSE | FINE [cOARsE MEDIUM |  FINE
COBBLES GRAVEL SAND SILT OR CLAY
Symbol Sampie Source Classification
| B-18 @ 16 - 16.8 feet BROWN SILTY SAND (SM)
A B-18 @ 34 - 35.5 feet TAN POORLY GRADED SAND (SP)
) B-18 @ 65 - 65.8 feet BROWN SILTY SAND (SM)
o B-18 @ 74 - 75 feet BROWN SILTY SAND (SM)
-zZ===5 HardingLawson Associates Particle Size Analysis
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Harding Lawson Associates

Appendix B. Chemical Laboratory Investigation
1. Sample Identification

2. Analytical Results
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RMA Sample No.

Rocky Mountain Analytical Labor

SAMPLE DESCRIPTION INFORMATION

for

Sparton Technology

Sample Description

$1324-01
51324-02
51324-03
51324-04
51324-05
51324-06
51324-07
51324-08
§1324-09
51324-10
51324-11
51324-12
51324-13
51324-14
51324-15
51324-16
5132417
51324-18
51324-19
51324-20
51324-21

51324-22

6310,023.12
4-5'A & B
6310,023.12
~10'A&B
6310,023.12
14-15'A & B
6310,023.12
18-18.5' A& B
6310,023.12
24-25' A & B
6310,023.12
30.5-31.5'A & B
6310,023.12
35-36'A & B
6310,023.12
39-40' A & B
6310,023.12
44-45' A & B
6310,023.12
47.5-52' A & B
6310,023.12
54.5-55.5' A & B
6310,023.12
58.5-59' A & B
6310,023.12
63-64' A & B
6310,023.12
37.3-52.3; 55.5-56.5"
6310,023.12
5.0-5.5'A & B
6310,023.12
11-11.5'A & B
6310,023.12
13.5-14.5'A & B
6310,023.12
18.5-19.5' A& B
6310,023.12
23-24' A & B
6310,023.12
28-33'A & B
6310,023.12
33.5-34.5' A & B
6310,023.12
39-39.5'A & B

Sample Type Date Sampled
Soil 9/4/85
Soil 9/4/85
Soil 9/4/85
Soil 9/4/85
Soil 9/4/85
Soil 9/4/85
Soil 9/4/85
Soil 9/5/85
Seil 9/5/85
Soil 9/5/85
Soil 9/5/85
Soil 9/5/85
Soil 9/5/85
“Soil 9/5/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85
Soil 9/9/85

+

Date Receiv:

9/5/85
9/5/85
9/5/85
9/5/85
8/5/85
9/5/85
9/5/85
9/6/85
9/6/85
9/6/85
9/6/85
9/6/85
9/6/85
9/6/85
9/10/85
9/10/85
9/10/85
9/10/85
9/10/85
9/10/85
9/10/85

9/10/85



RMA Sample No.

$1324-23
$1324-24
$1324-25
51324-26
51324-27
$1324-23
§1324-29
$1324-30
$1324-31
$1324-32
$1324-33
51324-34
51324-35
91324-36
$1324-37
51324-38
51324-39
51324-40
51324-41
51324-42
51324-43

51324-44

Rocky Mountain Analytical Laborator

SAMPLE DESCRIPTION INFORMATION

Sample Description

for

Sparton Technology

Sample Type

8310,023.12
44-45'A & B
6310,023.12
49-50' A & B
6310,023.12
53-54.5' A & B
6310,023.12
58-59'A & B
6310,023.12
65-668' A & B
6310,023.12
4.5-5.5' A& B
6310,023.12
10-11'A & B
6310,023.12
13.5-14.5' A & B
6310,023.12
18.3-19'A & B
6310,023.12
30.5-31.3'A & B
6310,023.12
35.5-36.5' A & B
6310,023.12
38.3-39' A & B
6310,023.12
44.5-45.5' A & B
6310,023.12
49-50'A & B
6310,023.12
$3.5-54.5'A & B
6310,023.12
58.5-59.5' A & B
6310,023.12
66.3-67' A& B
6310,023.12
4.5-5.5' A & B
6310,023.12
3-10'A & B
6310,023.12
14-15' A & B
6310,023.12
19.5-20.5'A & B
6310,023.12
24.5-25.3'A & B

Soil
Soil
Soil
Soil
Soil
Seil
Soil
Soil
Soil
Sail
Soil
Soil
Soil
Soil
Soil
Seil
Soil
Soil
Soil
Soil
Soil

Soil

‘ Date Sampled

Date Received

9/9/85

9/9/85

9/9/85

9/9/85

9/9/85
9/10/85
9/10/85
9/10/85
9/10/85
9/10/85
9/10/85
9/11/85
9/11/85
9/11/85
9/11/85
9/11/85
9/11/85
9/12/85
9/12/85
9/12/85
9/12/85

9/12/85

9/10/85
9/10/85
9/10/85
9/10/85
9/10/85
9/11/85
8/11/85
9/11/85
9/11/85
9/11/85
9/11/85
9/12/85
9/12/85
9/12/85
9/12/85
9/12/85
9/12/85
9/13/85
9/13/85
9/13/85
8/13/85

3/13/85



Rocky Mountain Analytical Labor.

SAMPLE DESCRIPTION INFORMATION

for

Sparton Technology

RMA Sample No. Sample Description Sample Type Date Sampled Date Receiv:
$1324-67 6310,023.12 Soil 9/17/85 9/18/85
44-44.5' A & B ‘
51324-638 6310,023.12 Seil 9/17/85 9/18/85
49-50' A & B
51324-69 6310,023.12 Soil 9/17/85 9/18/85
$9-59.5'A & B
51324-70 6310,023.12 Soil 9/18/85 9/19/85
4.5-5.3'A & B )
§1324-71 6310,023.12 Soil 9/18/85 9/19/85
10.5-11'A & B
$1324-72 6310,023.12 Soil 9/18/85 9/19/85
15-16'A & B
§1324-73 6310,023.12 Soil 9/18/85 9/197/85
18.2-18.8'A & B : _
51324-74 6310,023.12 Seil 9/18/85 9/19/85
25-26'A & B
$1324-75 6310,023.12 Soil 9/18/85 9/19/85
30-31'A & B
51324-76 6310,023.12 Soil 9/18/85 9/19/85
. 35.5-36.5'A & B
51324-77 6310,023.12 Seil 9/19/85 9/20/85
39-40' A & B
51324-78 6310,023.12 Soil 9/19/85 9/20/85
43-44' A& B
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 & B
51324-81 6310,023.12 Soil 9/19/85 9/20/85
58.5-53.5' A & B
$1324-82 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 & B
51324-84 6310,023.12 Soil 9/20/85 9/21/85
14.5-15.5' A & B
51324-85 6310,023.12 Soil 9/20/8s 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 & B
51324-87 §310,023.12 Soil 9/21/85 9/23/85
30-31'A & B
51324-88 6310,023.12 Soil 9/21/85 9/23/85

35-36'A & B



Rocky Mountain Analytical Labor:

SAMPLE DESCRIPTION INFORMATION
for

Sparton Technology

29-30'A & B

RMA Sample No. Sample Description Sample Type Date Sampled Date Receive
§1324-89 6310,023.12 Soil - 9/21/85 9/23/85
40.5-41.5"A & B
51324-90 6310,023.12 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 8/21/85 9/23/85
53.5-55' A & B : v
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
§1324-95 6310,023.12 Soil 9/23/85 9/24/85
10-11'A & B
51324-96 6310,023.12 Soil 9/23/85 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 Sail 9/23/85 9/24/85
. 25.5-26' A & B
5§1324-99 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 6310,023.12 Soil 9/23/85 9/24/85
39.5-40.5' A & B o
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 Soil 9/24/85 9/25/85
4-5'A & B
51324-106 6310,023.12 Soil 9/24/85 9/25/85
9-10'A & B
51324-107 6310,023.12 Soil 9/24/85 9/25/85
13.5-14' A & B
$1324-108 6310,023.12 Soil 9/24/85 9/25/85
20-21'A & B
51324-109 6310,023.12 Soil 9/24/85 9/25/85
| 25.5-26' A & B
T 51324-110 6310,023.12 Soil 9/24/85 9/25/85



Rocky Mountain Analytical Labor:

SAMPLE DESCRIPTION INFORMATION

for

Sparton Technology

Sample Type Date Sampled Date Receive

RMA Sample No. Sample Description

$1324-111 8310,023.12 Soil 9/24/85 9/25/85
35-36'A & B '
$1324-112 6310,023.12 Seil 9/24/85 9/25/85
40-41'A & B
51324-113 6310,023.12 Soil 9/24/85 9/25/85
44-45'A & B
§1324-114 6310,023.12 Soil 9/25/85 9/26/85
48.5-49' A & B ;
§1324-115 6310,023.12 Soil 9/25/85 9/26/85
53-53.3'A & B
51324-116 6310,023.12 Soil 9/26/85 9/27/85
5.5-6.5'A & B
51324-117 6310,023.12 Soil 9/26/85 9/27/85
10.5-11.5'A & B
51324-118 8310,023.12 Seil 9/28/85 9/27/85
15.5-16.5'A & B .
$1324-119 6310,023.12 Soil 9/26/85 9/27/85
20.5-21'A & B
$1324-120 6310,023.12 Seil 9/28/85 9/27/85
27-27.5'A & B
51324-121 6310,023.12 Soil 9/26/85 9/27/85
— 29.5-30.5'A & B
$1324-122 6310,023.12 Soil 9/26/85 9/27/85
36.5-37.5' A& B
$1324-123 6310,023.12 Soil 9/26/85 9/27/85
41.5-42.5' A & B - ‘
51324-124 6310,023.12 Soil 9/26/85 9/27/85
49-49." A & B
51324-125 6310,023.12 Soil 9/26/85 9/27/85
58.3-59' A& B
51324-126 6310,023.12 Sail 9/26/85 9/27/85
59.3-60.3' A & B
$1324-127 8310,023.12 Soil 9/26/85 9/27/85

“January 29, 1986

26-28', 29-30.5", 34-37.5' A& B
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Rocky Mountain Analyticai Laborat

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

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Conce. (mg/kg)
4.0-5.0 2 ND
9.0-10.0 2 ND
14.0-15.0 2 ND
18.0-18.5 2 ND
24.0-25.0 2 ND
30.5-31.5 2 ND
35.0-36.0 2 ND
39.0-40.0 2 ND
44,.0-45.0 2 ND
47.5-52.0 2 ND
52.5-53.0 2 NR
54.5-56.5 2 ND
58.0-59.0 2 ND
63.0-64.0 2 ND
ND = Not Detected. NR = Not Received.

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 3.4 1.8
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 1.8 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
63.0-64.0 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.



TABLE 3.

Rocky Mountain Anaiytical Labor

EP TOXICITY RCRA METALS - BORE 001
Concentration (mg/L)

Bore Hexavalent Trivalent
Depth (ft) Cadmium Chromium Lead 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 0.005 0.009 ND 0.063 ND ND
54.5-58.5 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.

~d



Rocky Mountain Analytical Labor

TABLE 4. VOLATILE ORGANICS- BORE 001

Parameter

Acetone

Benzene

Bromoform

Methyl bromide
2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform

Methyl chloride
Dichlorobromomethane
1,1-Dichlorocethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Ethylbenzene

2-Hexanone

Methylene chioride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichlorcethane
Trichloroethylene

Vinyl acetate

Viny!l chloride

Total xylenes

Percent Moisture

BDL = Below Detection Limit

Concentration (ug/kg)

Detection
Limit

10
S
S

10

10

Bore Depth
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

6.2
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Rocky Mountain Analytical Laborat

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

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
4.5-5.5 2 ND
10.5-11.5 2 ND
14.5-15.5 2 ND
19.5-20.5 2 ND
30.0-31.0 2 ND
35.0-35.5 2 ND
40.0-41.0 2 ND
44.0-44.5 2 ND
49.0-50.0 2 ND
59.0-59.5 2 3

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 002

Concentration (ug/kg)

Detection TOX
Parameter Limit 59.0-59.5'
1,1-Dichloroethylene 0.5 ND
1,2-trans-Dichloroethylene 0.5 ND
1,1,1-Trichloroethane 0.5 ND
Trichloroethyiene 0.5 ND

ND = Not Detected.



TABLE 3. TOTAL METALS RESULTS - BORE 002

Rocky Mountain Analytical Laborat:

Bore

Depth (ft)

4.5-5.5

1000‘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
99.0-59.5

Detection Limits

RCRA MCL

ND = Not Detected.
MCL = Maximum Contaminant Level.

TABLE 4.

NR = Not Received.

Concentration (mg/kg)
Cadmium Chromium Lead Nickel
| ND 2.8 3.0 2.0
ND 3.0 5.5 2.6
ND 2.9 4.0 2.0
ND 2.4 4.0 2.0
ND 2.8 ND 2.3
ND 8.6 5.7 5.3
ND 7.1 7.2 8.2
ND 2.2 ND 2.0
ND 4.9 4.0 5.3
ND 3.1 3.0 3.3
1.0 0.5 2.5 1.0
1.0 5.0 5.0 NA

NA = Not Applicable.

EP TOXICITY RCRA METALS - BORE 002

Detection
Limit

RCRA MCL

ND = Not Detected.

Conecentration (mg/L)

Cadmium Chromium Lead
ND 0.026 ND
ND 0.088 ND
ND 0.011 ND
ND 0.012 ND
ND ND ND

0.004 0.005 0.025
1.0 5.0 5.0

MCL = Maximum Contaminant Level.

NA = Not Applicable.

Hexavalent

Nickel Chromium
ND ND
ND 0.02
0.028 ND
0.029 ND
ND ND
0‘01 0-01
NA NA

Trivalent

Chromium

0.026
0.068
0.01
0.01
ND

0.01
NA



Rocky Mountain Analytical Laboratc

TABLE 5. VOLATILE ORGANICS- BORE 002

Concentration (ug/kg)

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 S BDL BDL BDL
Bromoform 5 BDL BDL BDL
Methyl bromide 10 BDL BDL BDL
2-Butanone 10 BDL BDL BDL
Carbon disulfide S BDL BDL BDL
Carbon tetrachloride S BDL BDL BDL
Chlorobenzene S BDL BDL BDL
Chlorodibromomethane 5 . BDL BDL BDL
Chloroethane 10 BDL BDL BDL
2-Chloroethylvinyl ether 10 BDL BDL BDL
Chloroform S BDL BDL BDL
Methyl chioride 10 BDL BDL BDL
Dichlorobromomethane 5 BDL BDL BDL
1,1-Dichloroethane S BDL BDL BDL
1,2-Dichloroethane S BDL BDL BDL
1,1-Dichioroethylene S BDL BDL BDL
1,2-Dichloropropane S BDL BDL BDL
eis-1,3-Dichloropropylene 5 BDL BDL BDL
trans-1,3-Dichloropropylene S BDL BDL BDL
Ethylbenzene - 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-Tetrachlorcethane 5 BDL BDL BDL
Tetrachioroethylene 5 . BDL BDL BDL
Toluene S BDL BDL BDL
1,2-trans-Dichloroethylene S BDL BDL BDL
1,1,1-Trichloroethane S BDL BDL BDL
1,1,2-Trichloroethane S 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 12.0 15.5 2.7

BDL = Below Detection Limit



Rocky Mountain Analytical Laboratt

SPARTON TECHNOLOGY
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Rocky Mountain Analytical Labor

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BORE 003

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
405-505 2 2
20.5-21.5 2 ND
25.0-25.5 2 ND
30.0-31.0 2 3
35.5-36.0 2 3
39.4-40.5 2 3
44,0~45.0 2 4
48.5-49.5 2 ND

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 003

Concentration (ug/kg)

Bore Bore Bore DBore Bore Bore
Depth Depth Depth Depth Depth Depth
Detection  4.5- 30.0- 35.5- 39.0- 44.0- 48.5-
Parameter Limit 5.5’ 31.0¢ 368.0" 39.4' 45.0 49.5!

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

ND = Not Detected. *



Rocky Mountain Analytical Labor

TABLE 3. TOTAL METALS RESULTS - BORE 003

Concentration (mg/kg)

Bore
Depth (ft) 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 2.8 ND 3.2
35.5-36.0 ND 2.8 3.0 2.7
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 2.8 ND 2.3
Detection Limits 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 003

Concentration (mg/L)

Bore Hexavalent Trivalent
Depth (ft) 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 ND
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 = Not Detected.

NA = Not Applicable.

MCL = Maximum Contaminant Level.



Rocky Mountain Anaiytical Labc

TABLE 5. VOLATILE ORGANICS- BORE 003

Concentration (ug/kg)

. Detection Bore Depth Bore Depth Bore Deg
Parameter Limit 39.5-40.5' 44.0-45.0' 48.5-49.
Acetone 10 - BDL BDL BDL
Benzene S BDL BDL BDL
Bromoform 5 BDL BDL BDL
Methyl bromide 10 BDL BDL BDL
2-Butanone 10 BDL BDL BDL
Carbon disulfide S BDL BDL BDL
~ Carbon tetrachloride S BDL BDL BDL
Chlorobenzene 5 BDL BDL BDL
Chlorodibromomethane ) BDL BDL BDL
Chloroethane 10 BDL BDL BDL
2-Chlorcethylvinyl ether 10 BDL BDL BDL
Chloroform S BDL BDL BDL
Methyl chloride 10 BDL BDL BDL
Dichlorobromomethane 5 BDL BDL BDL
1,1-Dichloroethane 5 BDL BDL BDL
1,2-Dichioroethane S BDL BDL BDL
1,1-Dichloroethylene 5 BDL BDL BDL
1,2-Dichioropropane S BDL BDL BDL
cis-1,3-Dichloropropylene 5 BDL " BDL BDL
trans-1,3-Dichloropropylene S BDL BDL BDL
Ethylbenzene S BDL BDL BDL
2-Hexanone 10 BDL BDL BDL
Methylene chloride 10 BDL BDL BDL
4-Methyl-2-pentancne 10 BDL BDL BDL
Styrene 5 BDL BDL BDL
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL
Tetrachloroethylene S <« BDL BDL BDL
Toluene S BDL BDL BDL
1,2-trans-Dichloroethylene 5 BDL BDL BDL
1,1,1-Trichloroethane ) 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 ) BDL BDL BDL
Percent Moisture 0.1 2.8 8.8 1.8

BDL = Below Detection Limit
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Rocky Mountain Analytical Labo

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

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Conc. (mg/kg)
5.0-8.0 2 ND
9.0-10.0 2 ND
13.5-14.0 2 ND
20.0-21.0 2 ND
25.5-26.0 2 ND
29.0-30.0 2 ND
35.0-36.0 2 ND
40.0-41.0 2 ND
44.0-45.0 2 ND
48.5-49.0 2 ND
- 53.0-53.5 2 ND

ND = Not Detected.

TABLE 2. TOTAL METALS RESULTS - BORE 004

Concentration (mg/kg)

Bore

Depth (ft) Cadmium Chromium Lead Niekel
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 * 3.7 4.0 2.9
25.5-26.0 ND 7.8 7.3 6.0
2900-30-0 ND 2.8 400 2o5
35.0-36.0 ND 340040 5.0 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
53-0-5305 ND 9.7 504 302
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.



Rocky Mountain Analytical Labor

TABLE 3. EP TOXICITY RCRA METALS - BORE 004
Concentration (mg/L)

Bore Hexavalent Trivalent
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromiun
5.0-8.0 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
43.5-49.0 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 g.01 0.01
RCRA MCL 1.0 5.0 5.0 NA NA NA

ND = Not Detected.

NA = Not Applicable.

MCL = Maximum Contaminant Level.



TABLE 4. VOLATILE ORGANICS- BORE 004

Rocky Mountain Analyticai Labo

Parameter

Acetone

Benzene

Bromoform

Methyl bromide
2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chilorodibromomethane
Chiloroethane
2-Chloroethylvinyl ether
Chioroform

Methyl chloride
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
cis-1,3~-Dichloropropylene
trans-1,3-Dichloropropylene
Ethylbenzene .
2-Hexanone

Methylene chloride
4-Methyl-2~-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Triehlorcethane
1,1,2-Trichloroethane
Trichloroethyiene

Vinyl acetate

Yinyl chloride

Total xylenes

Percent Moisture

BDL = Below Detection Limit

Concentration (ug/ke)

Detection
Limit

10
S
-8

10

10

— [Py SN — -
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—

Bore Bore Bore Bore Bore
Depth Depth Depth Depth Depth
20.0- 35.0- 40.0- 44.0- 53.0-
21.0' 36.0' 41.0' 45.0' §53.5'
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 SDL 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 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
BDL BDL BDL BDL BDL
6.4 8.5 15.7 2.9 3.7
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Rocky Mauntain Analytical Labo

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BOR2 005

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/k
4.5-5.5 2 ND
10.0-11.0 2 ND
15.0-15.5 2 ND
20.5-21.0 2 ND
25.5-26.0 2 ND
30.5-31.5 2 ND
35.0-36.0 2 8
39.5-40.0 2 ND
43.1-44.2 2 ND
54.2-54.7 2 ND
58.2-59.4 2 ND

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 005

Concentration (ug/kg)
Detection Bore Depth
Parameter Limit 35.0-36.0'
1,1-Dichlorcethylene 0.5 ND
1,2-trans-Dichloroethylene 0.5 ND
1,1,1-Trichloroethane 0.5 0.8
Trichloroethylene 0.5 1.5

ND = Not Detected.



Rocky Mountain Analytical Labor

TABLE 3. TOTAL METALS RESULTS - BORE 005

Concentration (mg/kg)

Bore )
Depth (ft) Cadmium Chromium Lead Nickel
4.5-5.5 ND - 2.8 5.1 2.8
10.0-11.0 ND 2.8 4.0 2.8
15-0-1505 ND 204 4.0 2.4
20.5-21.0 ND 2.3 4.0 2.7
25.5-28.0 ND 3.1 4.0 3.1
30-5-3105 ND 208 400 3-2
35.0‘36-0 ND 300 8-9 3.3
39.5-40.0 ND 9.2 1 11
4301‘44.2 ND 15' 400 409
54.2-54.7 ND 2.7 4.0 2.9
58.2-59.4 ND 7.7 3.0 3.0
Detection Limit 1.0 8.5 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 005

Concentration (mg/L)

Bore Hexavalent Trivalent
Denth (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 ND ND
35.0-36.0 ND ND ND ND ND ND
39.5-40.0 ND ND ND 0.022 ND ND
43.1-44.2 ND ND ND ND ND ND
58.2-59.4 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.

MCL = Maximum Contaminant Level.

NA = Not Applicable.



Rocky Mountain Analytical Labo!

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 = 36.0' 40.0' 44.2' 54.7
Acetone 10 BDL 22 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

BDL BDL BDL BDL

Carbon disulfide
BDL BDL BDL BDL

Carbon tetrachloride

Chlorobenzene BDL BDL = BDL BDL
Chlorodibromomethane BDL BDL BDL BDL
Chloroethane BDL BDL BDL BDL
2-Chloroethyivinyl ether BDL BDL BDL BDL
Chloroform BDL BDL BDL BDL

BDL BDL BDL BDL

Methyl chloride
BDL BDL BDL BDL

Dichlorobromomethane

1,1-Dichloroethane BDL BDL BDL BDL
1,2-Dichloroethane BDL BDL BDL BDL
1,1-Dichioroethylene BDL 9 BDL BDL
1,2-Dichioropropane BDL BDL BDL BDL
cis-1,3-Dichloropropylene BDL BDL BDL BDL

BDL BDL BDL BDL
BDL BDL BDL BDL
BDL BDL BDL BDL
BDL BDL BDL BDL
BDL BDL BDL BDL

trans-1,3-Dichloropropylene
Ethyibenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone

[ —
Mgo@uanuauaagoguanaanaanbalBanan

Styrene i BDL BDL: BDL BDL
1,1,2,2-Tetrachloroethane BDL BDL BDL BDL
Tetrachlorocethylene BDL BDL BDL BDL
Toluene BDL BDL BDL BDL
1,2-trans-Dichloroethylene BDL BDL BDL BDL
1,1,1-Trichioroethane BDL BDL BDL BDL
1,1,2-Trichioroethane BDL 50 BDL BDL
Trichloroethylene BDL 80 BDL BDL
Vinyl acetate BDL BDL BDL BDL
Vinyl chloride BDL BDL BDL BDL
Total xylenes BDL BDL BDL BDL
Percent Moisture 0.1 7.8 21.5 4.2 4.1

BDL = Below Detection Limit
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Rocky Mountain Analytical Labor

TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BORE 006

Bore Detection TOX :
Depth (ft.) Limit (mg/kg) Conc. (mg/kg)
5.0-6.0 2 ND
9.0-10.0 2 N
14.5-15.5 2 ND
20.5-21.5 2 ND
24.5-25.5 2 ND
30.0-31.0 2 ND
35.0-38.0 2 ND
40.5-41.5 2 ND
44.0-44.5 2 ND
48.3-49.3 2 ND
53.5-55.0 2 ND
58.0-59.2 2 ND

ND = Not Detected.

TABLE 2. TOTAL METALS RESULTS - BORE 006

Concentration (mg/kg)

Bore

Deoth (%) Cadmium Chromium Lead Nickel
500-600 ND 4-8 500 3.7
9.0-10.0 ND 2.5 4.0 2.8
14.5-15.5 ND 1.9 4.0 2.2
20.5-21.5 ND * 4.2 5'4 405
24.5-25-5 ND 5.1 703 5.4
30.0‘31;0 ND 208 5!0 304
35.0-36.0 ND 2.7 5.0 2.7
40.5-41.5 ND 8.5 9.7 9.3
44.0-44.5 ND 2.4 4.0 2.7
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 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 Labor:

TABLE 3. BEP TOXICITY RCRA METALS - BORE 006
Concentration (mg/L)

Bore . Hexavalent Trivalent
Depth (ft) Cadmium Chromium Lead Nieckal Chromium Chromium
5.0-8.0 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 = Maximum Contaminant Level.

39



TABLE 4. VOLATILE ORGANICS- BORE 006

Rocky Mountain Analytical Labor

Concentration (ug/kg)

Detection
Parameter Limit
Acetone 10
Benzene )
Bromoform 5
Methyl bromide 10
Z2-Butanone 10

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform

Methyl chloride
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichioropropane
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Ethyibenzene

2-Hexanone

Methyiene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl acetate

Vinyl chloride

Total xylenes

Percent Moisture

BDL = Below Detection Limit
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Bore Depth Bore Depth Bore Depth Bore Dept

30.0-31.0'  35.0-36.0'  40.5-41.5'  44.0-44.5

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 8DL BDL BDL
BDL BOL 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
BDY, 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
4.1 3.2 14.6

2.5
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Rocky Mountain Analyticai Labo

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

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
4.5-5.5 2 ND
10.5-11.0 2 ND
15.0-16.0 2 ND
18.2-18.8 2 ND
25.0-26.0 2 ND
30.0-31.0 2 ND
35.5-36.5 2 ND
39.0-40.0 2 ND
43.0-44.0 2 3
49.5-50.5 2 2
§7.0-57.5 2 ND
58.5-59.5 2 ND

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 007

Concentration (ug/kg)

Detection Bore Depth Bore Depth
Parameter Limit 43.0-44.0' 49.5-50.5'
1,1-Dichloroethylene ] ND ND
1,2-trans-Dichlorcethylene 6 ND ND
1,1,1-Trichloroethane ] 140 530
Trichloroethylene 6 . 380 : 990

ND = Not Detected.



TABLE 3. TOTAL METALS RESULTS -~ BORE 007

Rocky Mountain Analytical Labor

Concentration (mg/keg)

Bore .
Depth (ft) Cadmium Chromium Lead 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
18-2-1808 ND 108 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 = Nof Detected. NA = Not Applicable.
MCL = Maximum Contaminant Level.

TABLE 4. EP TOXICITY RCRA METALS - BORE 007

Concentration (mg/L)

Bore ) Hexavalent Trivalent
Depth (f%) 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
§7.0-57.5 ND 0.011 ND ND ND 0.01
58.5-59.5 ND 0.013 ND ND ND 0.01
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.
MCL = Maximum Contaminant Level.

NA = Not Applicable.



Rocky Mountain Analyticai Labo

TABLE 5. VOLATILE ORGANICS- BORE 007

Concentration (ug/kg)

Detection Bore Depth Bore Depth Bore Depth Bore Depth Bore
Parameter Limit 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 ) BDL BDL BDL BDL B
Bromoform S BDL BDL BDL BDL B
Methyl bromide 10 BDL BDL BDL BDL B
2-Butanone 10 BDL BDL BDL BDL B
Carbon disulfide S BDL BDL BDL BDL B
Carbon tetrachloride S BDL BDL BDL BDL B
Chlorobenzene 5 BDL BDL BDL BDL B:
Chlorodibromomethane S BDL . BDL BDL BDL B!
Chloroethane 10 BDL BDL BDL BDL Bl
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL BI
Chioroform 5 BDL BDL BDL BDL BI
Methyl chloride 10 BDL BDL BDL BDL BI
Dichlorobromomethane 5 BDL BDL BDL BDL BI
1,1-Dichloroethane 5 BDL BDL BDL - BDL BI
1,2-Dichioroethane 5 BDL BDL BDL BDL BI
1,1-Dichloroethylene 5 BDL BDL BDL BDL BI
1,2-Dichloropropane 5 BDL BDL BDL BDL BI
cis-1,3-Dichloropropylene S BDL BDL BDL BDL BI
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL BI
Ethylbenzene 5 BDL BDL BDL BDL BL
2-Hexanone 10 BDL BDL BDL BDL BI
Methylene chloride 10 BDL - BDL BDL BDL BIL
4-Methyl-2-pentanone 10 BDL BDL BDL BDL BL
Styrene 5 BDL BDL BDL BDL BL
1,1,2,2-Tetrachloroethane S BDL BDL BDL 9 -2
Tetrachloroethylene 5 BDL . BDL BDL BDL BL
Toluene 5 BDL BDL BDL BDL g
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL BL
1,1,1-Trichloroethane 5 BDL BDL BDL BDL BL
1,1,2-Trichloroethane S BDL BDL BDL BDL BL
Trichloroethylene -] BDL BDL BDL BDL BL
Vinyl acetate 10 BDL BDL BDL BDL BL
Vinyl chloride 10 BDL BDL BDL BDL BL
Total xylenes 5 BDL BDL BDL BDL BL
Percent Moisture 0.1 5.4 3.3 4.4 6.6 21.

BDL = Below Detection Limit
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BORE 008

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
5.5-6.5 2 ND
10.5-11.5 2 ND
15.5~16.5 2 ND
20.5-21.0 2 ND
27.0-27.5 2 ND
29.5-30.3 2 3
36.5-37.5 2 3
41.5-42.5 2 2
49.0-49.7 2 2
58.3-59.0 2 ND
59.3-60.3 2 ND

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 008

Concentration (ug/kg)

Detection Bore Depth Bore Depth Bore Depth Bore Dept
Parameter Limit 29.5-30.3' 36.5-37.5' 41.5-42.5 49.0-49.7
1,1-Dichloroethylene 0.5 ND ND ND(2.5) ND(2.9)
1,2-trans-Dichloroethylene 0.5 ND ND ND(2.5) ND(2.0)
Trichloroethylene 0.5 ND 0.7 140(2.5) 21(2.0)
ND = Not Detected. *

Values in parentheses represent adjusted detection limits.

foy
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TABLE 3. TOTAL METALS RESULTS - BORE 008

Concentration (mg/kg)

Bore .

Depth (ft) Cadmium Chromium Lead Nickel
$.5-8.5 ND 3.7 4.0 2.1
10.5-11.5 ND 7.3 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 8.6 6.4
29.5-30.3 ND 850 9.5 45
36.5-37.5 ND 3300 ND 9.6
41.5-42.5 4.0 100 12 62
49.0-49.7 ND 51 . 11 23
58.3-59.0 ND 29 4.0 5.0
$9.3-60.3 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.
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TABLE 4. EP TOXICITY RCRA METALS - BORE 008

Concentration (mg/L)

Bore ) Hexavalent Trivalent
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromium
5.5-8.5 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 0.008 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
59.3-80.3 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

ND = Not Detected. NA = Not Applicable. MCL = Maximum Contaminant Level.
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TABLE 5. VOLATILE ORGANICS- BORE 008

Concentration (ug/kg)

Bore Bore Bore Bore Bore
Depth Depth Depth Depth Depth
Detection 27.0- 38.5- 41.5- 49.0- 59.3-

Parameter Limit 27.8' 37.8' 42.5' 49.7' 60.3'
Acetone 10 BDL =~ 44 1200 .25 . BDL
Benzene 5 BDL ~—BDL ___BDL.--BDL =~ BDL
Bromoform 5 BDL BDL BDL BDL BDL
Methy! bromide 10 BDL BDL BDL BDL BDL
2-Butanone 10 BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL

Carbon disulfide
BDL . BDL BDL BDL BDL

Carbon tetrachloride

Chlorobenzene BDL BDL BDL BDL BDL
Chlorodibromomethane BDL BDL BDL BDL BDL
Chloroethane BDL BDL BDL BDL BDL
2-Chioroethylvinyl ether BDL BDL BDL BDL BDL
Chloroform BDL BDL BDL BDL BDL
Methyi chloride BDL BDL BDL BDL BDL
Dichlorobromomethane 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

1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethyiene
1,2-Dichloropropane
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Ethylbenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone

Styrene «-BDL BDL BDL BDL BDL
1,1,2,2-Tetrachloroethane BDL BDL BDL 7 BDL
Tetrachloroethylene BDL BDL BDL BDL BDL
Toluene 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

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

Vinyl acetate

Vinyl chloride

Total xylenes

— —
wgoernaaaaagogaaannaanalalSanan

(=]
L]
—

Percent Moisture 7.1 9.5 15.4 22.2 3.0

BDL = Below Detection Limit
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BORE 009

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Conc. (mg/kg)
5.0-5.5 2 ND
11.0-11.5 2 ND
13.5-14.5 2 ND
18.5-19.5 2 ND
23.0-24.0 2 ND
28.0-33.0 2 ND
33.5-34.5 2 ND
39.0-39.5 2 ND
44.0-45.0 2 ND
49.0-50.0 2 ND
53.0-54.5 2 ND
58.0-59.0 2 ND
85.0-66.0 2 ND

ND = Not Detected.

TABLE 2. TOTAL METALS RESULTS - BORE 009

Concentration (mg/kg)

Bore

Depth (ft) Cadmium Chromium Lead Nickel
500-5.5 ND 401 5.6 4.9
11.0-11.5 ND 2.9 4.0 3.9
13.5-14.5 ND * 1.9 4.0 2.8
18-5-19-5 ND 1.8 400 206
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 ND 1.3 3.0 2.3
“00-45.0 ND 5.0 7.4 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 2.8
65.0-66.0 ND 1.8 ND 2.4
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.



NOCKY Mouniain Anaiyucal wauwdia:

TABLE 3. EP TOXICITY RCRA METALS - BORE 009

Concentration (mg/L)

Bore ‘ Hexavalent Trivalent
Depth (ft) Cadmium Chromium Lead Nickel 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 ND ND ND
$8.0-59.0 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 = Maximum Contaminant Level.



HAOCKY MOUNaIN ANAIyUCal LaoL

TABLE 4. VOLATILE ORGANICS- BORE 009

Parameter

Acetone

Benzene

Bromoform

Methyl bromide
2-Butanone

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chlorocethane
2-Chloroethylvinyl ether
Chloroform

Methyl chloride
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
eis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Ethylbenzene '
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachioroethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl acetate

Vinyl chloride

Total xylenes

Percent Moisture

BDL = Below Detection Limit

Concentration(ug/kg)

Detection
Limit

10
S
S

10

10

e s .
uuQoma\mmmmmmcoommmmmmmmgmggmmmm

[ =]
.
—

Bore Depth Bore Dept!
49.0-50.0' 65.0-66.0"
BDL BDL
BDL BDL
BDL - BDL
BDL EDL
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 BDL
BDL BDL
4.0 1.8



Rocky Mountain Analytical Labc

SPARTON TECHNOLOGY
BORE 010



Rocky Mountain Analytical Laborz

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

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
4.5-5.5 2 ND
1000-1100 2 ND
13.5-14.5 2 8
18.3-19.0 2 5
30.5-31.5 2 10
35.5-36.5 2 4
38.3-39.0 2 ND
44.5-45.5 2 ND
49.0-50.0 2 ND
53.9~-54.5 2 ND
58.5-53.5 2 4
66.3-67.0 2 ND

ND = Not Detected.

Table 2. PURGEABLE ORGANICS RESULTS - BORE 010

Concentration (ug/kg)

Bore Bore Bore Bore Bore
Depth Depth Depth Depth Depth
Detection 13.5- 18.3- 30.5- 35.5- 58.5-
Parameter Limit 14.5' 19.0' 31.5' 36.% 59.5'

* ND ND ND ND ND

1,1-Dichloroethylene 0

.5 ND ND ND ND ND
0
0

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

ND ND ND ND ND
ND ND ND ND ND

- O
. L] »

ND = Not Detected.
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TABLE 3. TOTAL METALS RESULTS - BORE 010

Concentration (mg/kg)

Bore )
Depth (ft) Cadmium . Chromium Lead 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 2.5
58.5-59.5 ND 2.8 ND 2.5
66.3-6700 ND 700 509 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

Conecentration (mg/L)

Bore Hexavalent Trivalent
Depth (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 0.01
RCRA MCL 1.0 5.0 5.0 NA NA NA

ND = Not Detected. NA = Not Applicable.
MCL = Maximum Contaminant Level.
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TABLE 5. VOLATILE ORGANICS- BORE 010

Concentration (ug/kg)

Detection
Parameter Limit
Acetone 10
Benzene 5
Bromoform 5
Methyi bromide 10
2-Butanone 10

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chioroform

Methyl chloride
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropylene
trans-1,3-Dichioropropylene
Ethylbenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachlorcethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl acetate

Vinyl chloride

Total xylenes

Percent Moisture

BDL = Below Detection Limit

— s
woowmmmmmmu\ccommmmmmmmgmgzmmwm

(=]
.
-

Bore Bore Bore Bore Bore Bore
Depth Depth Depth Depth Depth Depth
13.5- 18.3- 30.5- 35.5- 58.5- 66.3-
14.5' -19.0' 31.5' 36.5' 59.5' 67.0'
BDL BDL BDL 3 BDL 500
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 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 BDL BDL
BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL
BDLs 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
BDL BDL BDL BDL BDL BDL
2.1 3.6 2.8 3.0 3.2 16.3
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS - BORE 011

Bore Detection TOX
Depth (ft.) Limit (mg/kg) Cone. (mg/kg)
4.5~5.5 2 ND
9.0-10.0 2 ND
14.0-15.0 2 ND
19.5-20.5 2 2
24.5-25.5 2 ND
30.0-31.0 2 ND
35.0-36.0 2 ND
38.0-39.0 2 ND
45.0-46.0 2 ND
50.0-51.0 2 4
54.5-55.5 2 4
60.0-61.0 2 ND

ND = Not Detected.

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 011

Concentration (ug/kg)

Detection Bore Depth Bore Depth Bore Depth
Parameter Limit 19.5-20.5' 50.0-51.0' 54.5-55.5'
1,1-Dichloroethylene 1.0 ND ND ND
1,2-trans-Dichloroethylene 0.5 ND ND ND
1,1,1-Trichloroethane 2.0 * ND ND ND
Trichloroethylene 1.0 ND ND ND

ND = Not Detected.



Rocky Mountain Analytical Laborat

TABLE 3. TOTAL METALS RESULTS - BORE 011

Concentration (mg/kg)

Bore

Depth (ft) Cadmium Chromium Lead Nickel
405‘5-5 ND 308 500 3-8
9-0-1000 ND 2-5 300 2-4
14.0-15.0 ND 2.3 5.4 4.0
1905‘20.5 ND 303 4-0 307
24.5-25.3 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 ND 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
60.0-681.0 ND 3.4 3.0 3.6
Detsction Limit 1.0 a.5 2.9 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 011

Cdncentration (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 ND ND ND ND ND ND
54.5-55.5 ND ND ND ND ND ND
Detection

Limit 0.004 0.0405 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.
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TABLE 5. VOLATILE ORGANICS- BORE 011

Parameter

Acetone

Benzene

Bromoform

Methyl bromide
2-Butanone

Carbon disulfide

Carbon tetrachioride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform

Methyl chlioride
Dichlorobromomethane
1,1-Dichioroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Ethylbenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachiorcethane
Tetrachloroethylene
Toluene
1,2-trans-Dichloroethylene
1,1,1-Trichioroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl acetate

Vinyl chloride

Total xyienes

Percent Moisture

BDL = Below Detection Limit

Concentration (ug/kg)

Detection
Limit

10
S
5

10

10

5
5
5
5
10
10
5
10
S
S
S
S
S
S
S
S
10
10
10
S
'S
S
5
S
S
S
S
10
10
S

0.1

Bore
Depth
19.5-
20.5'

BDL
BDL
BDL
BDL
BDL
BDL
.BDL
BDL
BDL
BDL
BDI.
BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

2.3

Bore Bore Bore
Depth Depth Depth
24.5- 54.5- 60.0-
25.5' 55.5' 61.0'
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 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
2.3 9.7 5.5



ROCKY Mountain Andiyucal La0073 10y ==

REPORT OF ANALYTICAL DATA
FOR
HARDING LAWSON ASSOCIATES

Prepared by:

Rocky Mountain Analytical Laboratory
$530Q Marshall Street

Arvada, CO 80002
(303) 421-6611

May 5, 1986




Rocky Mountain Analytical Laborator

SPARTON TECHNOLOGY

BORE 001



ROCKY MOuUNiain Anaiyucai .aoora

TABLE 1. PERCENT MOISTURE RESULTS — BORE 001

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

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
54.5 - 55.5
63.0 - 64.0
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TABLE 2. PERCENT MOISTURE RESULTS — BORE 002

Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
4.5 - 5.5 0.1 2.0
10.§ - 11.5 0.1 1.7
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
539.0 - 59.5 0.1 6.0
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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 3.7
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TABLE 4. PERCENT MOISTURE RESULTS — BORE 004

Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
4.0 - 5.0 0.1 7.6
9.0 - 10.0 6.1 4.5
13.5 - 14.0 0.1 ' 12.0
25.5 - 26.0 6.1 4.9
29.0 - 30.0 0.1 4.4
48.5 - 49.0 0.1 21.3
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TABLE §. PERCENT MOISTURE RESULTS — BORE 005

Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
4.5 - 5.5 a.l 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 a.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 (ft.) Limit (%) Content (%)
5.0 - 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 2.7
53.5 - 55.0 0.1 2.7
58.0 - 59.2 0.1 3.7
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TABLE 7. PERCENT MOISTURE RESULTS — BORE 007
Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
4.5 - 5.5 0.1 3.7
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
§7.0 - 57.5 0.1 4.5
58.5 - 59.5 0.1 3.4
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TABLE 8. PERCENT MOISTURE RESULTS — BORE 0038

Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
5.5 - 6.5 0.1 14.1
10.5 - 11.5 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 4o1
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TABLE 3. PERCENT MOISTURE RESULTS — BORE 009

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

S.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
53.0 - 54.5
58.0 - 59.0
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SPARTON TECHNOLOGY
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TABLE 11. PERCENT MOISTURE RESULTS — BORE 011

Detection Moisture
Bore Depth (ft.) Limit (%) Content (%)
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 g.1 2.8
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 SUMMARY

This report presents an evaluation of contaminant magnitude and
migration associated with Sparton Technology, Inc., at their Albu-
querque, New Mexico facility and at designated surrounding off-site
locations. This task was accomplished by conducting a scil gas study
(July 20 to August 7, 1987) to determine the extent and magnitude of
the contaminant plume using trichlorocethane (TCA) and trichloro-
ethylene (TCE) as indicator parameters. The collection of soil gas
data 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 two 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 fram 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 wvelocity influence: and (4) that concen-
trations of TCA and TCE that are in excess of the state standards are

in relatively close proximity to the site.

-1V -
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Based on the 1987 soil gas isopleths, and using the "worst case"
TCA 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 west of the facility's northwest corner, 900 feet west
of the intersection of Eagle Ranch Road and Irving Boulevard, 2,000
feet south of the facility (downgradient), and 1,100 feet north of the

site (upgradient).



Harding Lawson Associstes

I INTRODUCTION

A. Background
Sparton Technology, Inc. (Sparton) operates an electronics manu-

facturing facility at 9621 Coors Road, NW, in Albuquerque, New Mexico.
Past waste management practices may have resulted in contamination of
groundwater beneath the site. Subsequent contaminant migration to
off-site areas via natural flow mechanisms was suspected. Sparton
reached an agreement with the New Mexico Envirommental Improvement
Division (EID) for Sparton to authorize a soil gas investigation both
on and off site to estimate the areal extent of the suspected plume
(see Appendix A, Tracer Research Corporation Report, 1987). Harding
Lawson Associates (HLA) was contracted and directed by Sparton to
accomplish this task., HLA coontracted Tracer Research Corporation
(TRC) to conduct the nondestructive in situ testing program. Metric
Corporation (Metric), a subconsultant to HLA, 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 performed 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 TCE contaminant
magnitude and migration associated with the subsurface hydrologic
regime at the Sparton facility. This goal was accomplished by com-

pleting the following tasks:

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

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

(2) Camparing the 1984 soil gas study to the 1987 study to iden-
tify any 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 TCA and TCE
from on-site monitoring wells to identify any changes or
trends with time in the upper flow zone.



ITI 1987 SOIL GAS FIELD INVESTIGATION

A. Preinvestigation Plan

Prior to the field sampling actiyity, HLA presented a proposed
location sampling plan (see Plate 1). This plan was composed of
several longitudinal and latitudinal transects. Sample locations at
the facility were spaced at 100-foot intervals; off-site locations
were to be spaced at 200-foot intervals. With respect to off-site
locations, interval spacing would increase or decrease as the data
points were 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 for this investigation are pre-

sented on Plate 2.

B. Soil Gas Methodology (Refer to Appendix A)

The procedure used by TRC for the Sparton investigation involved
gas chromatographic analysis of soil gas extracted from the ground.
Prior to removal of the soil gas sample, the equipment was standar-
dized with known pure laboratory samples, specifically, TCA, TCE, and
perchloroethylene (PCE). Once the gas chromatograph was calibrated, a
small diameter, hollow probe was either driven or hydraulically
advanced into the soil at the designated sample location. This depth
was usually between 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 zerial photograph of the area provided by Metric.

PCE values were not plotted because PCE was not considered to be
an indicator parameter for the contouring of the contaminant plume.
PCE is an impurity related to the manufacturing of \'I'CE. PCE was
recorded by TRC because their computer analyzes certain chemicals i}u
suites, aﬁd this portion of the computer program could not be deleted
without deleting wvalues of TCA and 1CE. Recprded values of PCE were
typically one to two orders of magnitude below measured values for TCA

and TCE.

As a oontrol check, ambient air samples were taken during the
day. Generally, an early morning, 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/l)
and from less than 0.0001 to 0.00031 ug/l, respectively. Table 1
presents all ambient air sample values obtained during the referenced

time pericd.

TRC advised HLA that based on their empirical experience with
similar projects, the 0.0l ug/l contour would be the relevant limit of
potential contamination attributable to a source. Although TRC has a

-4 -
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post-manufacturing modification (patent pending) which allows detec-
tion of volatile constituents to 0.0001 ug/l, according to TRC values
below 0.01 ug/1l could not unequivocally be interpreted as related to
the source in question. HLA has present;ed TCA and TCE oontours to
0.01 ug/l based on TRC's input. All data points have been reported,
but the 0.01 contour limit was established as the lower 1limit 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 various data values to be masked or altered by excessive

overburden or discontinuities within the overburden.

C. PField 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 downgradient of the site approximately 3,200 feet. Data
points were sampled from July 20 through July 24, 1987. Additional
vertical profile data points were collected in the vicinity of
SG82-07* on Auqust 7, 1987. All data point values are included in

Appendix A.

* SGBy-07 = Soil Gas Transect B, sample location point No. 7.

-5 -
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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 report, all directions stated are

referenced to "facility north."

Data points for Transect A were collected on 100-foot intervals
along the site boundaries from the southeast to northwest corners of
the facility. Prom the northwest corner of the Sparton site, Transect
A proceeded northward on 200-foot intervals and terminated at the edge
of Calabacillas Arroyo. Data point SGA-17 was located on' the east
side of Coors Road in the right-of-way. Data point SGA-16 was located

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

The western limit of the investigation for transects B, Bz, C,

and C2 was determined by either physical limits of accessible pro-

3

perty or by soil gas limits at or below 10 ° ug/l, based on the

advice of TRC. These transects generally arced eastward to Coors Road
(Exception: Transect C

Coors Road due to 10"4

2 ended approximately 1,000 feet west of
ug/l or below detection limit wvalues). 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 equipment 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 equipment.

Transect E extended at 200-foot intervals from the northwest (off
site) to the northwest cormer of the facility. Data points were
collected at 100-foot intervals along the northern property line of
the facility and east to Coors Road. At that point, the E Transect
corsisted of SGE-08 on the east side of Coors Road in the right-of-way
and SGE-09, approximately midway between the northeast and southeast

corners of the property.

Transect F consisted of three data points on the east side of
Coors Road. They were oollected 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 0.0l ug/l for TCA and TCE on Plates 3 and 4, respec-
tively. Specific values for TCA and TCE along the nine transects of

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

All data collection points were staked, numbered, and £lagged.
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 and TCE 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 DISCUSSION

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

e Evaluation of soil gas graphs and isopleths as an indication

of the extent of groundwater contaminant migration (see
Plates S5 through 8, and Appendix A, Figures 1 and 2);

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

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

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

A. S0il 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 TCA and TCE, respectively. Figures 1 and 2
of Appendix B (1984 study) present soil gas contour maps for TCE and
TCA, respectively. Plates 5, 6, 7, and 8 present graphs of soil gas
values along the south boundary of the facility and along Irving
Boulevard for TCA and TCE, 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 source,

B. Groundwater Concentration

Monitoring wells Mw-6, MW-8, MW-9, MW-14, and MW-15 were chosen to
assess grourdwater concentration levels of TCA and TCE 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
wells MW-14 and Mw-15. These two wells only have data plotted after
1985 as it was mot until that time that packers were installed to

separate the upper and lower flow zones in the screened area.
Although all referenced wells currently exceed state standards as
of the third sampling quarter of 1987, a review of the data indicates

that most 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):

- 10 -



velocity, in feet/year

hydraulic conductivity, in feet/day
hydraulic gradient, in feet/foot
porosity, nondimensional
conversation factor, 365 days/year

Where:

QS r-xR<g
T

Based on permeability data (Metric ‘Corporation 1987, Table 1)
obtained from monitoring wells Mw-16, Mw-18, and Mw-24, a range of
hydraulic conductivities (K) fram 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 groundwater elevation data (HLA 1986), and
represents a "worst case" condition as opposed to a regional hydraulic
gradient of 0.0016. The porosity (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.

Bowever, the well is constructed with 68 feet of screen in the lower

- 11 -
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flow zone and 10 feet of screen in the upper flow zone. Therefore, a
high wvelocity calculated from this pump test data is not indicative of
the groundwater 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. Adwvection is the transportation of
solutes by the flowing groundwater (Freeze and Cherry 1979, pages
75 and 76). Solutes typically move in a longitudinal direction and
downgradient with the natural flow of groundwater. As solutes move
longitudinally, there is also lateral spreading of contaminant concen-
tration. This process is referred to as dispersion, and is a conse-
quence of both mechanical fluid mixing and molecular diffusion (ibid).
Longitudinal dispersion in the direction of bulk flow is more common
than lateral, or transverse, dispersion except when the groundwater
flow is very low. Some sources note that depending on the exact
nature of the aquﬁer, the dispersion may be a greater influence than

advection (Driscoll 1986, page 710).
The upgradient distance from the facility for the 0.0l 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

- 12 -
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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 from those wells in the same time period as the soil
gas survey was being conducted. For each well, the ratio of ground-
water concentration/soil gas concentration was calculated, and these

ratios were examined using standard statistical techniques.

The results of this analysis indicate that the worst case hori-
zontal limits of the grourdwater plume containing 'ICE concentrations
at or above the state standard coincides approximately with the 0.1
ug/l soil gas contour. Similarly, using the worst case for TCA, the
0.01 ug/l 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 transport mechanism associated with soil gas movement is
dispersion. Given that the groundwater velocity is low (see Sec-
tion IV.C) and ocontaminant migration is dispersive, it would be
reasonable to conclude that the soil gas isopleths reflect a general

pattern for the lateral extent of TCA and TCE contamination in the
groundwater,

- 13 -
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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 activities. It is possible that same
of the off-site soil gas values for TCA and TCE have been affected by
(1) in-field repair of heavy equipment, (2.) solvents used in transport
vehicles hauling asphalt material, and (3) placement of asphalt 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 performed. Results indicate that the concentrations
of TCA and TCE increase with depth; however, data collection did not
extend to grourndwater. It is not clear at this time if the pattern is
attributable 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. 1In this
photograph, there appears to be a tank structure in the exact location

where the increased soil gas values were obtained.

- 14 =



IV CONCLUSIONS

In order to accurately access the current extent and magnitude of
TCA and TCE concentration levels associated with the Sparton facility,
an evaluation of several relevant factors has been completed. These
data include the 1984 and 1987 soil gas investigation, the presentation
of solute transport mechanisms and plume patterns, the review of con-
centration level trends for TCA and TCE at wells that monitor the
upper flow zone at the facility, and the calculation of a probable
range of groundwater welocities that exist in the vicinity of the

facility.

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

the site, the following conclusions are warranted:

e Using the field criteria of 0.01 ug/l, the upgradient limit of
the TCA soil gas plume appears to be at the edge of the Cala-
bacillas Arroyo. 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 S50 feet
south of the Calabacillas Arroyo. The downgradient limit
occurs about 2,000 feet south of the facility property:;

e Using 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 west of the northwest corner of
the facility, and 900 feet west of the Irving Boulevard and
Eagle Ranch Road intersection. The lateral extent of the TCE
soil gas plume is approximately 30 feet east of Coors Road and
1,000 feet west of the facility's southwest corner;

- 15 -
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Correlation of soil gas and groundwater data tend to support
the relative close proximity of the plume to the facility site;

There has been a substantial decrease in concentration levels
of TCA and TCE in the groundwater at monitoring wells Mw-9,
MW-14, and MW-15, fram 1983 to 1987. There is a decrease in
soil concentration lewvels with distance from the facility that
reflects a dispersive pattern;

The major solute transport mechanism appears to be that of
dispersion with a minor component of advection fram regional
flow. This is evidenced by the presence of TCA and TCE 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, from
the upper flow zone, and a higher hydraulic gradient than is
found in the regional enviromment. Using the upper limit of
this range and assuming a 20 year time frame, a "worst case"
distance of contamination from the source would be approxi-
‘mately 1,660 feet. Other sources have previously suggested
that the rate of migration may be two orders of magnitude or
greater than this referenced upper limit based on data col-
lected at well Pw-1. This well, however, is screened pri-
marily in the lower flow 2zone. This higher welocity is
therefore not considered to be representative of upper £flow
zone conditions.

- 16 -



REFERENCES

Driscoll, F.G. Groundwater and Wells. 1986, p. 83.

Preeze, R., and J. Cherry. Groundwater. 1979, pp. 75 and 76.

Harding Lawson Associates. ™ertical Profiling Program, Sparton
Technology, Inc., Albuquerque, New Mexico." October 1986.

Metric Corporation. "Aquifer Testing at the Sparton Technology, Inc.
Coors Road Plant, Albuquerque, New Mexico." April 1987.

Todd. Grourdwater Hydrblogz. 1956, Table 2.6.

- 17 -



DISTRIBUTION

1 copy to: Mr. Blair Thompson
Sparton Corporation
2400 East Ganson Street
Jackson, Michigan 49202

1 copy to: Mr. Richard Mico
Sparton Technology, Inc.
4901 Rockaway Boulevard, SW
Rio Rancho, New Mexico 87214

1l copy to: Mr. Jon F. DeWitt
Attommey at Law
varnum, Riddering, Schmidt & Howlett
174 Monroe Avenue, NW
Grand Rapids, Michigan 49503

1 copy to: Mr. Cleoves Martinez
Sparton Technology, Inc.
9621 Coors Road, NW
Albuquerque, New Mexico 87114

1 copy to: Mr. Gary L. Richardson, P.E.
Metric Corporation

8429 wWashington Place, N.E., Suite a
Albuquerque, New Mexico 87109

JSH/SDP:kmr/sve

QUALITY CONTROL REVIEWER:

A

Jay abrey, P E
iate Englneer




Harding Lawson Associates

TABLES



Date

7/20/87

7/21/87

7/22/87

7/23/87

7/24/87

TABLE 1

Background Ambient Air Samples
for T™CA and TCE

Air Sample
A (ug/l)

0.00078
0.00124
0.00067
0.00082

0.00039
0.00062
0.00032
0.00046

0.00031
0.00065
0.00034
0.00007
0.00007

0.00035
0.00029
0.00031

0.00026
0.00021
0.00050
0.00025
0.00031

Air Sample
TCE (ug/1)

0.00015
0.00015
0.00031
0.00015

0.00015
0.00015
0.00015
0.00015

0.00015
0.00015
0.00015
0.00015
0.00015

0.00016
0.00016
0.00016

0.00011
0.00011
0.00011
0.00011
0.00011

Time

1043
1305
1613
1719

0756
1132
1456
1639

0838
1141
1259
1619
1708

0840
1119
1301

0815
0920
1112
1532
1647
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TABLE 2

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

Site Label G.L. Elevation
A-1 5039
A- 2 5041
A- 3 5041
A- 4 5041
A- 5 5043
A- 6 5042
A- 7 5042
A- 8 5041
aA- 9 5040
A-10 5042
A-11 ' 5043
A-12 5045
A-13 5048
A-14 5045
A-15 5055
A-16 4996
A-17 5037
A-18 5059
A-19 5060
A-20 5060
A-21 5058
B-1 5028
B- 2 5030
B- 3 5034
B- 4 5036
B-5 5040
B- 6 5046
B~ 7 5057
B- 8 5064
B- 9 5074
B-10 5085
B-11 5099
B-12 5110

B-13 5119



TABLE 2 (Continued)

Ground Lewvel (G.L.) Elevations for
Soil Gas Sampling Sites (Feet, MSL)

Site Label

B2- 1
B2- 2
B2- 3
B2- 4
B2- 5
B2- 6
B2- 7
B2- 8
B2- 9
B2-10
B2-11
B2-12
B2-13
B2-14

O
|
[

0
1
Wo~-NawmbswhN

[
QO 1O

G.L. Elevation

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

4999
5069
5064
5042
5032
5017
5011
S011
5075
5081
5085
5109
5094
5079
5088
5100

5060
5066
5082
5100
5123
5119
5108
5120
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TABLE 2 (Continued)

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

Site Label G.L. Elevation
c2- 9 5111
x-10 5089
c2-11 5087

D-1 4996
D- 2 4998
D- 3 5032
D- 4 5037
D- 5 5047
D~ 6 5061
D- 7 5088
D- 8 5099
D-9 5153
D-10 5155
D-11 5121
D-12 5108
E -1 5055
E- 2 5052
E- 3 5052
E- 4 5051
E- 5 5048
E- 6 5046
E-7 5043
E- 8 5042
E- 9 5040
E-10 5059
E-11 5068
E-12 5061
E-13 5071
F- 1 5039
F- 2 5042
F- 3 5042
G~ 1 5028
G 2 5026
G- 3 5024
G- 4 5020
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Vv = velocity, in feet/year
(1) V= cKi where: K = 0.92 feet/day
n i = 0.007
n = 0.40
c = 365 days/year
v = (365 days/vear) (0.92 feet/day) (0.007)
0.40
= 5,88 feet/year
(2) v = (365 days/vear) (13.0 feet/day) (0.007)
Q.40
= 83.A04 feet/year
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Figure (A) ADVECTION (with continous source)

SOURCE

————m~ DIRECTION OF GROUNDWATER FLOW (Uniform)

Figure (B) ADVECTION (with terminated source)

sourcE—) <O O ©

= DIRECTION OF GROUNDWATER FLOW (Uniform)

Figure (C) DISPERSION (with no advective influence)

SOURCE

Figure (D) ADVECTION (with minor dispersion influence)
SOURCE

= DIRECTION OF GROUNDWATER FLOW (Uniform)

Figure (E) DISPERSION (with minor advection influence; i.e.: low groundwater velocity)
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INTRODUCTION

A shallow soil gas investigation was conducted by Tracer
Rese@arch Corporation in the vicinity of the Sparton facility in
Albuquerque, New Mexico. The investigation was conducted July 20-
24, 1987, Additionaliy a depth profile consisting of & samples
was taken on August 7, 1987.‘ The main purpose was to delineate
the sububsurface distribution of the feollowing compounds:

151:1-Trichlorocethane (TCA)
Trichloroethene (TCE)
Tetrachlorcethene (PCE)

Arnalytical results are condensed in Appendix A. Maps of 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 e;ther'be in the
vadose z2one near the probe or in groundwater below the probe. The
so0il gas technology is most effective in mapping low molecular
weight halogenated sclvent chemicals and petroleum hydrocarbons
possessing high vapaor pressures and laow aquecus sclubilities.
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 contamimation 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 betwaen the sgurce #nq ground
surface may be locally distorted by hydroleogic and geologic
anomalies (e.g. clays, perched water); however, sail gas mapping
generally remains effective because distribution of the
contamination is usually broader in areal extent than the local
geclaogic barriers and is definmned using a large data base. The
presernce of geologic ocbstructioms oen a small scala tends to
cr2ate amomalies in the soil gas-groundwater correlation, but
generally does nmnot obscure the Obroader areal picture of the

contaminant distribution.
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SAMPL ING AND ANALYTIC PROCEDURES

Tracer Rese@arch Corporation utilized an analytical field van

which was 'equipped with two gas chromatographs and two Spectra
Physics SF4270 computing integrators. . In addition, the van has’
two built-=in gasoliﬁe powered generators which provide the
electrical power (110 wvolts AL tc operate all of the gas
chromatographic ingstruments and field equipment. A specialized
hydraulic mechanism consisting of two cylinder; 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 hydraulic hammer was
used to assist in driving probes past cobblgs and through
urnusually hard soil.

Soil gas samples were collected 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 reducer
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 sgil gas evacuation, samples were collected by
inserting a syringe needle through a silicorne rubber segment in
the evacuation lime and down into the steel probe. Ten
milliliters of gas were collected for immediate analysis in the
TRC analytical field van. Soil gas was subsampled (duplicate
injections) in volumes ranging from | ul to 2 ml, depending on
the VOC concentration at any particular location.

A gas chromatograph equipped with an electron capture

detector was wused for analyses of TCA, TCE and PCE. Nitrogen was

used as the carrier gas.
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Detection limits are a function of ¢the injection volume as
wel} as the detector sensitivity for individual compounds. Thus,
the detection limit varies with the sample size. Generally, the
larger the injection size the greater. the sensitivity. However,
peaks for compounds o? interest must be kept within the linear
range of the detector. I[If any compound has a high concentration,
it is necessary to use small injections, and 1in some cases to
dilute the sample to keep it within linear range. This may cause
decreased detecticn limits for other compounds in the analyses.
The' detection limits range down to 0.00005 ug/l 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 ugs/1l). This number is calculated from the current
response factor, the sample size, and the estimated minimum peak
sice (area) that would have been vigible under the conditions of

the measurement.
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation’s normal quality assurance
procedures were Tfollowed in order to prevent any cross-

contaminatiorr of s0il gas samples.

. Steel probes are used only once during the day and then
washed with high pressure scap and hot water spray or
steam—-cleaned to eliminate the possibility of cross-
coantamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.

. Probe adaptors (steel reducer and tubing) are used once
‘during the course of the day and cleaned at the end of each
working day by baking in the GC oven. The tubing is
replaced periocdically as needed during the job to insure
cleanliness and good fit.

. Silicone tubing (connecting the adaptor to the vacuum pump)
is replaced as needed to insure proper sealing around the

syringe needle. This tubing does mot directly contact saoil
gas samples.

. Glass syringes are usually used for only ore 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.

. Septa through which socil 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 the use
of chemical standards prepared in water by serial dilution
from commercially available pure chemicals. Calibration

checks are also rum after approximately every five soil
gas sampling locatiors,

. € cc subsampling syringes are checked for contamination
prior to sampling each day by injecting nitrogen carrier
gas inte the gas chromatograph.

. Prior to sampling each day, system blanks are run to check
the sampling apparatus (probe, adaptor, 10 cc syrimge) for
contamination By drawing ambienmt air from above ground
through the system and comparing the analysis to a con-
Currently sampled air anrmalysisg.
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All sampling and 2 cc subsampling syringes are decontami-
nated each day and no such equipment is reused before being
decontaminated. Microliter size subsampling syringes are
reused only after a nitrogen carrier gas blanmk is run to
insure it is not contaminated by the previous sample.

Soil gas pumping is manitored by a vacuum gauge to insure
that an adequate gas flow from the vadose zonrne is
maintained. A negative pressure (vacuum) of 2 in. Hg
less than the maximum capacity of the pump (evacuation
rate >0.02 cfm) usually indicates that a reliable gas
sample canmmot be obtained because the soil has a very low
air permeability.
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OBJECTIVES:

A soil gas survey was performed to determine to the extent cf volatile
contaminant migration off-site in the down-gradient direction from the
Spartan property and to determine if there was a source of contamination
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 requires 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 where 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.



SELECTION OF CONTAMINANTS FOR PLUME MAPPING:

Previous work at the site by HLA indicated that TCE, 1,1,1 TCA,
1,1 DCE, methylenechloride and PCE were present in the ground water.
Of these contaminants, TCE and TCA were present in concentratioq:of at
least a factor of ten (10) higher than all the rest. Accordingly, TCE
and TCA were the two 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 (50) 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 volatile 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 1 - 5/10/84

TCA TCE
Concentration Concentration
SAMPLE ug/1 ug/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
- SG300 28 48
MW5 170 400
SG510 32 43
SG520 56 102
MW4 5,600 11,000
- SGS30 45 - 32
SG540 41 27

SG550 26 25



Table 2 - Repeat sampling within five (5) foot radius of selected
points to test reproducibility of sampling procedure.

5/8/84 TCA TCE 5/9/84 TCA TCE
SG10 1.8 4.0 SG10B 1.9 4.1
SG100 2.9 .85 SG1008B 3.2 .99
SG110 2.9 3.6 SG1108B 2.7 3.3
SGS0 315 675 SGSOB 200 360

SG45 220 240 SG45B 172 200



Table 3 - TCA and TCE soil gas concentration compared to ground water
concentrations in the shallow aquifer.

Monitoring / Soil Gas TCA TCE
Well / Sampling Point ug/l water/ug/1 SG ug/lwater/ue/l SG

MW8 SG108B 107/1.9 = 56 447/4.1 = 109
MW7 éGlOOB 85/3.2 = 27 . 380/.99 = 380
MW9 SGSOB 17,000/198 = 85 22,000/364 = 60
MWE SG1108B 151/2.7 = 55 585/3.3 = 177
MWS SG370 165/40 = 4.1 395/80 = 5
MWL SG120 5,600/334 = 17 11,000/560 = 19
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DISCUSSION OF RESULTS:

The soil gas sampling shows TCA and TCE decreasing in concentration
radially in all directions from the known 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 feet 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/l and 0.19 ug/l 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/l and 0.0l4 qg/l for TCE.

Thus the TCA anamoly observed off-site was approximacely 300 times'
greater than background and the TCE was 13 times greater than back-
grournd. 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 aﬁbienc acmospheric 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 the 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 835 and 380 for TCA and TCE respectivelv.
Using these ground water to soil gas ratios to determine the level of
off-site contamination in the ground water one calculates concentrations
of 120 ug/l and 80 ug/l for TCA and TCE respectivelv at the high poiat
indicz.ed by the transect. YNo meaningtul confidence interval can be

attached to these estimates due to the lack of sufficiont data for

correlation off-site.



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 MW9 (17,000 ug/l TCA and
22,000 ug/l TCE). ’

The ratio of contaminant concentration in the ground water to soil
gas can be effected by a variety of variabples and an attempt to evaluate
and adjust for each of the variables would be a hopeless task. An
empirical average obtained from severalvpaired 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 gignificant
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 determine 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 Sparton 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.
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INTRODUCTION

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 DETECTOR
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 technology. Soil gas
samples were scrcencgi on a gas chromatograph equipped with an electron capture detector
(ECD). |

l
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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, VOC:s diffuse vertically and horizontally through the soil to the ground surface where
they dJssxpate 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 because distribution 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 distribution.

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 outlining the general areal extent of contamination. Conventional bore holes or
observation wells are used to verify both the presence and extent of the subsurface




Tracer Ressarch Corporation

contamination as indicated in the soil gas survey. In this manner, soil gas contaminant
mapping can assist in determining the placement of monitoring wells. Thus the likelihood
of drilling unnecessary monitoring wells is reduced. The soil gas survey 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 voits AC) to operate all 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 3/4 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 abdve-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 monitored 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 evacuation, 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 concentration at
any particular location. s

Sample probe vacuums ranged from 1-5 inches Hg. The maximum pump vacuum was
measured at 17 inches Hg (If the probe had become plugged or totally obstructed the

vacuum would have read the maximum of 17 inches Hg).

ANALYTICAL 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 column with OV-101 as the stationary phase in a temperature controlled
oven. Nitrogen was used as the carrier gas.

Halocarbon compounds detected in the samples were identified by chromatographic
retention time. Quantification of compounds was achieved by comparison of the detector’
r&éponsc 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 contamination in the
soil gas sampling equipment. Air samples were also routinely analyzed to check for
background levels in the atmosphere.

Detection limits for the compounds of interest were a function of the injection
volume as well as the detector sensitivity for individual compounds. Thus the detection limit
varied with the sample size. Generally, the larger the injection size the greater the
sensitivity. However, peaks for compounds of interest were kept within the linear range of
the analytical equipment. If any compound had a high concentration, 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 compounds in the analyses.

The detection limits for the halocarbon compounds 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 "less 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.

QUALITY ASSURANCE/QUALITY 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 possibility 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 eliminate the possibility 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 sealing 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. Microliter 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 distribution 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 for 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 possible 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 continued 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 ug/L. 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 ug/L) levels 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 ug/L 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 ug/L being detected at sampling
locations SG-91-42, SG-9149, SG-91-50, and SG-91-61, 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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APPENDIX A: ANALYTICAL DATA




L mar

METRIC CORPORATION/SPARTAN FACILITY/ALBUQUERQUE, NEW MEXICO JOB #1-91-263-S

17191
CONDENSED DATA

TCA TCB PCB
SAMPLB ugh upA vl
AIR <0.0002 <0.0007 «<0.0003
$G91-1-¢ 0.01 0.003 0.009
$G3-91-2-6 0.1 0.02 <0.0006
$O91.3¢ 0.08 0.03 0.001
$G-914¢ 04 03 0.004
$G-91-5¢ . 02 02 0.003
$G-91-6-¢ 02 04 0.004
5G-91-1¢ <0.0004 0.004 <0.0006
$0-91-8-6 0.07 <0.001 <0.0006
$G-91-9-¢ <0.0004 <0.001 <0.0006
5G-91-10-6' <0.0004 <0.001 <0.0006
sa-91-11-¢' <0.0004 . <0.001 <0.0006
$3-91-12-6 <0.0004 <0.001 <0.0006
50-91-13¢ <0.0004 <0.001 <0.0008
8$0-91-14-6' 0.005 <0.001 <0.0006
$0-91-15¢ 01 002 <0.0006
$G-91-16-¢' <0.0004 <0.001 <0.0006
AIR «<0.0002 «<0.0007 <0.0003
$3-91-17¢ <0.0004 «<0.001 <0.0006
$G91-18-6 <0.0004 «<0.001 <0.0006
$G-91-19-¢ <0.0004 <0.001 <0.0006
$G-91-20-6 <0.0004 <0.001 <0.0006
$3-91-21-6¢ «<0.0004 «0.001 <0.0006
30-91- 24 <0.0004 «<0.001 <90.0006
Analyzed by: D. Ho

Prooled by gr’

Trerae Baaaonn S Crnrmnrarion



METRIC CORPORATION/SPARTAN FACILITY/ALBUQUERQUE, NEW MEXICO JOB #1-91-263-S

1191
CONDENSED DATA

TCA TCB PCB
SAMPLB ugt ug/ ugh
S0-91-3-§ <0.0004 <0.001 <0.0006
5G-91-4-6' <0.0004 <0.001 <0.0006
$0-91-25-¢' <0.0004 <0.001 <0.0006
$G-91-264' <0.0004 «<0.001 <0.0006
$Q-91-27-6 0.003 ) <0.001 <0.0006
$0-91-28-6' 0.02 <0.001 <0.0006
5G-91-29-6 0.09 0.02 <0.0006
$3-91-30-8 0.04 <0.001 <0.0006
$G-91-31-¢' <0.0004 «<0.001 <0.0006
$0-91-32¢ «<0.0004 <0.001 <0.0006
AIR <0.0002 <0.0007 <0.0003
Anslyzed by: D. Ho

Prooled by: K~
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METRIC CORPORATION/SPARTAN FACILITY/ALBUQUERQUE, NEW MEXICO JOB #1-91-263-S

/181
CONDENSED DATA
TCA TCB PCB

SAMPLE ) w i
AR <0.0002 <0.0007 <0.0003
$Q-91-13.6' 002 001 <0.0006
SG-91-34-6' 01 08 001
$G.91-356° 0.06 o1 0.003
$G-91-36-6' 03 04 0.03
$Q-91-316' 0.07 0.06 <0.0006
$Q-91-38-6' Y 02 0.001
$0.91-9-6' 0.04 <0.001 <0.0006
$Q-9140-5' 0.06 <0.003 0.007
$Q-9141-6° 0.03 003 0.001
$0.91-426' 06 s 02
$Q-91436 007 03 002
SG-91-44-4' <0.0004 <0.001 <0.0006
SO9145S <0004 <0.001 <0,0006
SO91466  <0.0004 <0.001 <0.0006
AR <0.0002 <0.0007 <0.0003
SO9147-6 03 0.1 <0.006
$0.91-486' 2 1 0.03
$0.9149-5° 7 8 02
$Q-91-50-6° s s 02
$Q-91-51-8° 0.001 <0.001 <0.0006
$0-91.-52.8° 0.002 <0.001 <0.0006
8091538 0.006 <0.001 <0.0006
$0.91-54.8' 0.003 <0.001 0.002
Anaslyzed by: D. Ho

Proofed by: __k
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'METRIC CORPORATION/SPARTAN FACILITY/ALBUQUERQUE, NEW MEXICO JOB #1-91-263-8

/1891
CONDENSED DATA
TCA TCB PCB

SAMPLB ught uw ug/
5G-91-55-6' 1 2 0.09
$Q-91-56-¢' 2 3 01
.8G-91-57-6 1 3 0.1
$Q-91-58-6’ 08 4 0.1
80-91-59-5° 08 08 0.02
$G-91-60-6' 2 s 0.06

AR <0.0002 «<0.0007 <0.0003
Analyzed by: D. Ho

Proofedby:__ v/

Trecer Research Corparation
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Soil Gas Information Summary
Sparton Technology, Inc.
Coors Road Plant
Albuquerque, New Mexico

The Sparton 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.

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.

In Spring of 1984, Tracer Research Corporation conducted 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
Sparton 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 the
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.

The use of soil gas as a "tracer" for groundwater contamination was

an evolving technology. The 1984 Sparton 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).




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.

In July 1987, an extensive soil gas survey of over 130 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.

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 wprk. 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.

The RFI Report was approved by EPA on July 1, 1992.

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).

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.
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In February 1997, 5 vapor recovery wells were 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. A1l 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).

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).

In Tieu 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 ppm,

0.072 water concentration in ug/1
0.030 water concentration in ug/1
At equilibrium, the 190 ppm,, 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

TCA gas concentration in ppm,,

significantly below predicted equilibrium concentrations--particularly
with distance from the pond/sump area.
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From 1984 through the present date, soil gas information has been

obtained through a variety of investigations; however, the information
provides a consistent description.

The area of elevated soil gas concentration ()10 ppmv) is finite
and within the boundaries of the Sparton Property.

Primary constituents are TCE and TCA.

Soil gas concentrations are highest in the immediate vicinity of
the original solvent sump.

Concentrations decrease rapidly with increasing horizontal distance
from the original solvent sump area.

Soil gas impact occurs through the entire unsaturated vadose zone
with highest constituent concentrations corresponding to silt/clay
layers with sorbed residual VOC.

Soil gas does not appear to be a source of contamination to
groundwater.

A1l 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.

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

By their approval of the RFI Report on July 1, 1992, U.S."EPA approved both the
hydrogeologic characterization and contamination characterization 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
elapsed since the final sampling and analysis (June 1991) used to complete the approved
RFI Report. In accordance with Task VIl of Exhibit | to the Consent Order, sampling and
analysis conducted in the post-RFI period is being used to update the characterization
information "in the RFI Report.” Information on post-RFI changes to contamination
characterization is based on muitiple results from 43 groundwater monitoring wells, recent
results from two additional wells not sampled since the RFI, and recent deép soil-gas
results from 13 UFZ monitoring wells screened across the top of the saturated zone.

In the great majority (75%) of groundwater sampling locations with detection histories,
contamination is decreasing; however, the leading édge of the contaminant plume has
moved past several down-gradient wells showing non-detection in the RFI Report. With

the exception of eight wells near the leading edge of the plume, the remaining 37 wells
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show either decreasing time histories (24 wells) or continuing non-detect (13 welis). At thé
current time, four hydraulically down-gradient wells continde t6 show rion-detect.

All 6n-site monitoring wells show either a decrease in contamination or continue fo
show non-detect. " Further, recent deep soil-gas’ investigation indicated elevated VOC
concentration 6¢curring only Under the interior of the Sparton Facility:

Ali information developed to date indicates that, with thé éxcéption of the leading edge
of the plume, the contamination characterization contained in the RFI Report is still valid.
Even with the movement of the plume leading edge foted since the RFI Report, the plume

is'adequately characterized for CMS purposes.

1. Soail Contamination
a. Vadose Zone Investigation

The results of PID field screening during the RFIdrilling program, analytical
testing “of borehoie soil samples, muitiple surface soil gas screenings, and recently
conducted deep soil gas analyses 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. lsolated 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 soil gas analyses conducted in April 1996
indicate that, with the exception of the immediate source area, VOC were in the low single-
digit ppm (volume or ppmv) range to no detect. In the immediate source ara (UFZ monitor
well MW-17), VOC were elevated with 184 ppmv TCE and 122 ppmv TCA.

With the exception of TCA concentration in MW-17, deep soil gas results included in
Appendix 2" are below equilibrium concentrations with respect to groundwater
concentrations predicted by published Henry's Law constants. Based on the deep soil gas
résults, Henry's Law calcuiations and considering vapor densities for TCE and TCA are
approximately 4-1/2 times air density, the soil gas concentrations indicate that any
remaining source material in the unsaturated zone is not migrating to any degree to the
ground water. _In fact, the observed sail gas concentrations may, in fact, be the result of
dissolution from ground water.

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 surfacé soil gas investigations have been conducted at the Sparton
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 1991, and covered both on-site and off-site locations (See Figure 3for Report
identification).

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. Contour plots™ of soil “gas

,,,,,

Based on these surface soil gas surveys, it appeared that the contaminant
plume had moved a short distance beyond the facility boundaries. The shape of the
surface 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 surface 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 10 micrograms
per liter (ug/l). The 1991 TCA concentration also decreased approximately thirty to fifty
percent within the property boundary to a single peak level above 10 pg/l. Comparison of
1991 data to 1984 on-site data indicate over a thirtyfold decrease in TCA and a fiftyfold
decrease in TCE. The surfacé 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.

¢.” "Deep Soil Gas Investigation
In April 1996, soil gas samples were obtained from a number of upper flow

Zone wells screened across the top of the saturated zone. Soil gas was purged from the
welis until stabie, replicate soil ‘gas concentrations were indicated on a photoionization
detector field screening instrument calibrated to TCE. Negative pressure and purge rate
were aiso recorded.” After purging was completed, soil gas samples were collected using
Tediar® bags installed in a vacuum box.  The soil gas samples were analyzed on the
following day at a local laboratory using EPA Method 8010/8020 procedures.” Resulits are
given in Appendix 2. |

The deép soil gas results are consistent with the earlier surface soil gas results:

¢ . Highest soil gas concentration occurs in the 'source area!

 Soil gasconcentration is negligible off-site.
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The d66p 5ol gas Tesults aiss Tndicats that, with The posaible Bxcaption of TCA i tha
pord SGMP are3, 5o Gas 1S Tiot & Source of constituants fo the ground water and, iri fact;

—~r e

gduind water Tray 58 1his souTes Tor deap sail §as VO T detedtions,

2. Surface Water and Sediment Contamination

There are three surface water bodies in the vicinity of the Sparton facility. The Rio
Grande is located approximately 3,000 feet east of the Sparton facility, the Las Calabacillas
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 Sparton
facility. In addition, the elevations of the water bodies are well above groundwater
elevations beneath the Sparton 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

10 g/l (2.2 ppmv) on-site at the Sparton facility, tapering off to 0.001 pg/I {(0.00022ppmv)

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 10 (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. Based on

concentration 'data"and plume contouring given in the RFI Report, an average TCE

Soncantration of 844 Tig/l was calculated ToF the UFZ and an averags soncentration of 606
G/ considéring all Thres ficw zones. T UsIng fesults of the 1666 sampling iRfoimation
(inciuded in Appéndix 1) and 1996 piume éontouring included iri this feport; thé avefage

p— et

UEZ TCE Sonceniration s 372 jigN ard 1he thres-fiow-20ne TOE verags condantration is

366 Tig/. " TCA has béen observed to occur at concentrations of approximately one third

of TCE concentration. " Analytical ‘results through™January 1996 aré summarized in

Appendix 1.1
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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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Sparton Technologies, Inc.
Soil Gas to Groundwater Comparison

1). Predicted soil gas concentrations obtained using gas constants from Henry's Law (HL).
gas concentration (ppmv) = HL * water concentration (ug/l)

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/) (TCE)
C (ppmv) = 0.221 *C(ug/l) (TCA)

3). Onsite location indicates Monitor Well is on Sparton Property.

4). Offsite location indicates Monitor Well is not on Sparton Property.

5). Source location indicates Monitor ‘Nell is on Sparton Property in the vicinity of the original source.
6). Groundwater data not available.

026602.0100 File : soil-gas wk4 04/29/96 03:23 PM

) ~Tce_ N TCA o
_ Jan 1996 | Predicted %_Actua!" Actual | Actual | | ‘Jan. 1996 Predicted | Actual Actual Actual
Monitor B 4 GW | SoilGas | SoilGas |[SoilGas | to | GW | SoilGas | SoilGas | SoilGas | to
Well | Location | ~Conc. | Conc. | Conc. | Conc. |Predicted | | Conc. | Conc. | Conc. | Conc. | Predicted
(#) (ug/l) (ppmv) (ug/M (ppmv) (ug) | (ppmv) {ug/) | (ppmv)
7! OnSite | 34000 2448  025| 0056| 023%| |  9200| 276|ND <01| NA | NA
13| OnSite | 38000 27.36| 1400 3136 11.46%| | = 5400 162| 590| 1304 80.49%|
14| OnSite | _ 290.00|  20.88|  1500| 3.360| 16.09%| 580| 047 029|  0.064| _36.83%
15| OnSite” |SeeNote6 | NA | 1.40| 0314 NA SeeNote6| NA | 043] 0095/ NA )
17| Source 3,800.00| 27360| 820.00| 183.680| 67.13%| 1,100.00|  33.00| 550.00| 121.550| 368.33%
18| OnSite |SeeNote6| NA | 170.00| 38.080| NA SeeNote6 | NA | 3300 72931 NA
21| Source |  22000| 1584 ~ 620| 1389| 877/%| | ~ 9500| 285 360| 0.796| 27.92%
27| OnSite |SeeNote6| NA | ~~ 560{ 1254 NA_ |~ |SeeNote6| NA | 340! 0751 NA |
33| OnSite | 2,00000| 144.00] 130 0291]| 0.20% | 160.00| 480 013| 0029 0.60%
37| OffSite 72000)  5184] 460 1030} 199% | ND <fo | NA |ND <01) NA_ | NA
48| OffSite 35000] 2520 ND <0.03] NA | NA "ND <1 | 'NA |ND <01]| NA NA
57| OffSite | ND <03 | NA | ND <0.03] NA NA | ND<1_ | NA__IND <01 NA | NA
61| OffSite | 1,900.00| 13680}  059| 0.132|  0.10% 1300  039|ND <01| NA | NA
NOTES:




SPARTON TECHNOLOGY, INC.

Monitor Well Vapor Sampling

Introduction: This 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 MW-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 MW-24 in the source area was substituted for MW-16. As analytical data
became available other wells were rejected. The final count was 13 wells sampled, MW-7, 13, 14,
15, 17, 18, 21, 27, 33, 37, 48, 57 and MW-61 with 2 samples rejected as invalid, MW-24 and
MW-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, determine water level elevation and casing air
volume. Pull dedicated sampling equipment and install test plug. Install approximately 3 feet of
vinyl tubing to test plug via 1/8 m. brass hose barb and a Parker Quick-Connect fitting. The other
end of the vinyl tubing was run 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, sce 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 tumned off, Xitech vent valve opened
allowing access to sample bag. The tedlar bag vatve 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
ninse. Vinyl sample tube was disposed after each use.

Results: See enclosed tables and data summaries.



SPARTON TECHNDLOGY, INC.

Equipment Illustration For
Monitor Well Vapor Sampling
April 10, 1996

Not to Scale
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powered Thomas Ind oil-less compressor/
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compression port.
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1. Parker brass quick connect with 1/8“ hose barb.
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thru pressure wall of Xitech Sampler.
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TABLE 1
Summary of Sampling Data and TCE Gas Concentration

Well Date Elev top WLE PID* Vacuum| Flowrate TCE
No. | Sampled of scrn ppm TCE| in of H SCFH mg/m3
MW-7 | 04/10/96 4981.30 4977.82 2.2 14.2 47 0.2%
MW-13 | 04/10/96 4983.25 4975.26 2.3 12.9 58 14
MW-14 | 04/12/06 4980.41 4972.39 2.5 11.5 45 15
MW-15 | 04/11/96 4087 .49 ORY 1.0 14.0 g5 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 g5 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 | 04/11/26 4978.50 4972.59 1.1 7.0 36 5.6
MW-33 | 04/11/96 4281.29 4973.42 0.0 11.8 68 1.3
MW-37 | 04/15/6 4976.66 4962.70 0.0 18.5 48 4.6
MW.-48 | 04/15/66 4976.31 4967.65 0.3 12.0 36 <0.03
MW-57 | 04/15/¢6 4977 .54 4667.12 0.3 18.0 14 <0.03
MW-51 ! 04/12/26 4975.98 4067 .47 0.3 11.5 486 0.59

*PID reading at sampling time.




Summary of Data During Monitor Well Gas Sampling

Day 1

MW-7

MW-13

MW-17

Mw-18

04/10/96
Readings

Minimum
Maximum
Average
Final

Readings

Minimum
Maximum
Average
Final

Readings

Minimum
Maximum
Average
Final

Readings

Minimum
Maximum
Average
Final

PID
ppm TCE

2.3
1.9
2.2

PID
ppm TCE
1.5

2.4
2.3

PID
ppm TCE

25
99.5
96.3
99.5

PID
ppm TCE

0.9
42.7
33.1
39.3

Flowrate
SCFH
47.6
47.6
47.6
47.6

Flowrate
SCFH
58
58
58
58

Flowrate
SCFH

59
63
59
59

Flowrate
SCFH

62
70
66.7
70

Vacuum
Hgln
14.2
14.2
14.2
14.2

Vacuum
Hg In
12.9
12.9
12.9
12.9

Vacuum
Hg In
12
13.2
12
12

Vacuum
Hg In
11
13.5
12.3
13



Day2  04/11/96

MW-33 Readings PID Flowrate Vacuum
ppm TCE SCFH Hg in

Minimum 0 68 11
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 HgIn

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 Vacuum
ppm TCE  SCFH Hg in SCFH Hgln
Minimum 1.5 52 12.2 36 7
Maximum 7.7 62 15 40 9
Average 4.0 60 14 37 8
Final 6.5 62 15 36 7

Comment QED portabie driver failed on this well switched from Honda
powered to a Briggs and Stratton powered driver with same
model pump for rest of sampling.



Day3 04/12/96

MW-21  Readings PID Flowrate 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 Fiowrate 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 Flowrate Vacuum
ppm TCE  SCFH HgIn

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-81 Readings PID Flowrate Vacuum
ppm TCE SCFH Hg In

Minimum 0 43 10.5
Maximum 2.4 46 11.5
Average 0.4 45 11

Final 0.3 46 11.5



MW-25 Readings PID Flowrate Vacuum
ppm TCE SCFH Hg In

Minimum 1.7 7.5 7
Maximum 11.9 7.5 7
Average 5.5 7.5 7

Final 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.

Day4 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
Final 0.0 48 15.5

MW-48 Readings PID Flowrate 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-S7 Readings PID Flowrate Vacuum
ppm TCE  SCFH Hgin

Minimum 0 10 12
Maximum 1.3 14 15.1
Average 0.3 13.0 14.2

Final 2.3 14 15



Attachment 1
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AEN I.D. 604338

April 15, 1996

Sparton Technology Inc.
4901 Rockaway Blvd SE
Rio Rancho, NM 87124-446°

Project Name/Number: SVS-2Q96 41096-AIR
Attention: John Wakefield

On 04/10/96, 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.

Qusld B WW{J’M@V

Kimberly D. McNeill H. Mitchell Rubehstein, Ph.D.
Project Manager Laboratory Manager

MR:jt

Enclosure

2709-D Pan Amencan Freeway, NE ¢ Albucuerque. NM 87107 0 (3051 3423777 ¢ Fax 600 34e-dd13



A merican Environmental Network, [ac.

(“"\
CLIENT : SPARTON TECHNOLOGY INC. DATE RECEIVED :04/10/96
PROJECT # :41096-AIR
PROJECT NAME :SVS-2Q96 REPORT DATE :04/15/96
AEN ID: 604338
DATE
AEN # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-7 2.2PPM AIR 04/10/96
02 MW-13 2.3PPM AIR 04/10/96
03 MW-17 96.5PPM AIR 04/10/96
04 MW-18 39.3PPM AIR 04/10/96
———TOTALS-——
MATRIX #SAMPLES
AIR 4

AEN STANDARD DISPOSAL PRACTICE

The samples from this project will be disposed of in thlrty (30) days frc _
the date of this report. If an extended storage period is regquired, please
contact our sample control department before the scheduled disposal date.



American Environmencid Newwori, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)
CLIENT : SPARTON TECHNOLOGY INC. AEN I.D.: 604338

PROJECT # : 41096-AIR

PROJECT NAME : SVS-2Q96

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
01 MW-7 2.2PPM AIR 04/10/96 NA 04/11/96 1

02 MW-13 2.3PPM AIR 04/10/96 NA 04/11/96 1

03 MW-17 96.SPPM AIR 04/10/96 NA 04/10/96 100
PARAMETER UNITS 01 02 03
BENZENE MG/M <0.05 <0.05 <5,
BROMODICHLOROMETHANE MG/M? <0.02 <0.02 <2.
BROMOFORM MG /M3 <0.05 <0.05 <5.¢
BROMOMETHANE MG/M’ <0.10 <0.10 <10
CARBON TETRACHLORIDE MG/M <0.02 <0.02 <2.¢
CHLOROBENZEINE MG/M <0.05 <0.05 <5.¢
CHLOROETHEANE MG/M <0.05 <0.05 <5.¢
CHLOROFORM MG/M <0.05 <0.05 <5.¢
CHLOROMETHANE MG/M <0.10 <0.10 <10
DIBROMOCHLOROMETHANE MG/M <0.02 <0.02 <2.¢
1,2-DIBROMOETHANE (EDB) MG/ M <0.02 <0.02 <2.C
1,2-DICHLOROBENZENE MG/M} <0.05 <0.05 <5.C
1,3-DICHLOROBENZENE MG/ <0.05 <0.05 <5.¢
1,4~-DICHLOROBINZENE MG/M <0.05 <0.05 <5.0
1,1-DICHLORCE HANE MG /M’ <0.03 <0.03 <3.¢
1,2-DICHLOROETHANE (EDC) MG/M <0.05 <0.05 <5.0
1, 1-DICHLOROETHENE MG/M 0.03 1.9 D(10) 100
CIS-1,2-DICHLOROETHENE MG/M? <0.02 <0.02 <2.0
TRANS-1,2-DICHLOROETHENE MG/M <0.10 <0.10 <10
1,2-DICHLOROPROPANE MG/M <0.02 <0.02 <2.0
CIS-1,3-DICEXLOROPROPENE MG /M <0.02 <0.02 <2.0
TRANS-1, 3-DICHLOROPROPENE MG/M <0.02 <0.02 <2.0
ETHYLBENZENE MG/M <0.05 <0.05 <5.0
METHYL-t-3UTYL ETHER MG/M <0.25 <0.25 <25
METHYLENE CHLORIDE MG /M <0.20 <0.20 <20
1,1,2,2-TETRACELOROETHANE MG/¥ <0.02 <0.02 5.3
TETRACELORCETEENE MG/M <0.05 0.05 25
TOLUENE MG/¥ <0.05 <0.05 <5.0
1,1,1-TRICELORCETHANE MG/ <0.10 5.9 D(10) S50 D(500)
1,1,2-TRICELOROETHANE MG/M <0.02 <0.02 <2.0
TRICHLOROETEENE MG/M 0.25 14 D(10) 820 D(500)
TRICHLOROFLUOROMETHANE MG/M <0.02 <0.02 <2.0
VINYL CHLORIDE MG/M? <0.05 <0.05 <5.0
TOTAL XYLENZS MG/M . <0.05 <0.05 <5.0
SURROGATES:

BROMOCHLCECMITHEANE (%) 96 87 87
TRIFLUCRCTOLUINE (%) 97 85 83
D(10)=CILUTID 10X, ANALYZED 04/10/96

C

D(500)=DIUTID 300X, ANALYZED 04/12/96



American Environmenzi Nerwork, Inc.

~

GAS CHROMATOGRAPHY RESULTS .
TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)
CLIENT : SPARTON TECHNOLOGY INC. AEN I.D.: 604338
PROJECT # : 41096-AIR
PROJECT NAME : SVS-2Q96
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
04 MW-18 39.3PPM AIR 04/10/96 NA 04/11/96 100
PARAMETER UNITS 04
BENZENE MG/ M <5.0
BROMODICHLOROMETHANE MG /M3 <2.0
BROMOFORM MG /M3 <5.0
BROMOMETHANE MG/ M3 <10
CARBON TETRACHLORIDE MG /M <2.0
CHLOROBENZENE MG /M <5.0
CHLOROETHANE MG/M <5.0
CHLOROFORM MG/M <5.0
CHLOROMETHANE MG /M3 <10
DIBROMOCHLOROMETHANE MG /¥ <2.0
1,2-DIBROMOETHANE (EDB) MG/ M <2.0
1,2-DICHLOROBENZENE MG/M <5.0
1,3-DICHELOROBENZENE MG/M <5.0
1,4-DICHLORCBENZENE MG /M <5.0
1, 1-DICHLORQETHANE MG /M <3.0
1,2~DICHLOROETHANE (EDC) MG /M <5.0
1,1-DICHLOROETHENE MG/ M 33
CIS~1,2-DICHLOROETHENE MG/M? <2.0
TRANS-1,2-DICHLOROETHENE MG /M <10
1,2~DICHLOROPROPANE MG/M3 <2.0
CIS-1,3-DICHLOROPROPENE MG /M <2.0
TRANS-1,3-DICHLOROPROPENE MG /M <2.0
ETHYLBENZENE MG/M3 <5.0
METHYL-t-BUTYL ETHER MG/M} <25
METHYLENE CHLORIDE MG/M? <20
1,1,2,2-TETRACHLOROETHANE MG/M3 <2.0
TETRACHLOROETHENE MG /M <5.0
TOLUENE MG /M3 <5.0
1,1,1~TRICELOROETHANE MG /M 33
1,1,2-TRICHLOROETHANE MG/ M <2.9
TRICHLOROETEENE MG/ M’ 170
TRICHLOROFLUOROMETHANE MG/M <2.0
VINYL CHLORIDE MG /M <5.0
TOTAL XYLENES MG/ M <5.0
SURROGATES:
BROMOCHLOROMETHANE (%) 87

TRIFLUCROTOLUENZ (%) 98



American Eavironmennid Nerwork, [nc.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604338
BLANK I.D. : 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/M <0.05
BROMODICHLOROMETHANE MG/M <0.02

BROMOFORM MG/M} <0.05
BROMOMETHANE MG/M? <0.10

CARBON TETRACHLORIDE MG/ M <0.02
CHLOROBENZENE MG/M? <0.05
CHLOROETHANE MG/M? <0.05

CHLOROFORM MG /M <0.05
CHLOROMETHANE MG/M3 <0.10
DIBROMOCHLOROMETHANE MG/M <0.02
1,2-DIBROMOETHANE (EDB) MG /M <0.02
1,2-DICHLOROBENZENE MG/ <0.05
1,3-DICHLOROBENZENE MG/ M <0.05
1,4-DICHLOROBENZENE MG /M3 <0.05
1,1-DICHLOROETHANE MG/ M <0.03
1,2-DICHLOROETHANE (EDC) MG/M} <0.05
1,1-DICHLOROETHENE MG/ M <0.02
CIS-1,2-DICHLOROETHENE MG /M <0.02

TRANS-1, 2-DICHLOROETHENE MG/M <0.10
1,2-DICHLOROPROPANE MG/M® <0.02
CIS-1,3-DICHLOROPROPENE MG /¥ <0.02

TRANS-1, 3-DICHLOROPROPENE MG /M <0.02
ETHYLBENZENE MG /M <0.05
METHYL-t-BUTYL ETHER MG /M <0.25

METHYLENE CHLORIDE MG/ ¥ <0.20
1,1,2,2-TETRACHELOROETHANE MG /M <0.02
TETRACHLOROETHENE MG/ M <0.05

TOLUENE MG/ M} <0.05
1,1,1-TRICHLOROETHANE MG /M <0.10
1,1,2-TRICHLOROETHANE MG/ M <0.02
TRICHLORCETHENE MG /M <0.03
TRICHLOROFLUOROMETHANE MG/M <0.02

VINYL CHLORIDE MG /M3 <0.05

TOTAL XYLENES MG/ W3 <0.05

SURROGATES:

BROMOCHLOROMETHANE (%) 96

X

TRIFLUOROTOLUENZ (%) 98



American Environmenca! Network. [ic.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604338
BLANK I.D. : 041096 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 41096-AIR DATE ANALYZED : 04/10/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG/M® <0.05
BROMODICHLOROMETHANE MG/M} <0.02

BROMOFORM MG/M? <0.05
BROMOMETHANE MG/M3 <0.10

CARBON TETRACHLORIDE MG/M? <0.02
CHLOROBENZENE MG/M} <0.05
CHLOROETHANE MG/M3 <0.05

CHLOROFORM MG/M? <0.05
CHLOROMETHANE MG/M <0.10
DIBROMOCHLOROMETHANE MG/M? <0.02
1,2~-DIBROMOETHANE (EDB) MG/M} <0.02
1,2-DICHLOROBENZENE MG/M? <0.05
1,3-DICHLOROBENZENE MG/M <0.05
1,4-DICHLOROBENZENE MG/M <0.05
1,1-DICHLOROETHANE MG/ M <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05
1,1-DICHLOROETHENE MG/M3 <0.02
CIS-1,2-DICHLOROETHENE MG/M <0.02
TRANS-1,2-DICHLOROETHENE MG /M3 <0.10
1,2-DICHLOROPROPANE MG/M? < .02
CIS-1,3-DICHLOROPROPENE MG/M3 < 02
TRANS-1,3-DICHLOROPROPENE MG /M <L 02
ETHYLBENZENE MG /M <0.05
METHYL-t-BUTYL ETHER MG/M <0.25

METHYLENE CHLORIDE MG/M <0.20
1,1,2,2-TETRACHLOROETHANE MG /M <0.02
TETRACHLOROETHENE MG/M? <0.05

TOLUENE MG/ M <0.05
1,1,1-TRICHLOROETHEANE MG/M} <0.10
1,1,2-TRICHLOROETHANE MG /M <0.02
TRICHLOROETHENE MG/ <0.03
TRICHLOROFLUOROMETHANE MG /M <0.02

VINYL CHLORIDE MG/M} <0.05

TOTAL XYLENES MG /M <0.05

SURROGATES:

BROMOCHLOROMITHANE (%) 85

TRIFLUORCTCLUENE (%) 96



Americen Environmencal Nenwors, [nc.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604338
BLANK I.D. : 041296 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 41096-AIR DATE ANALYZED : 04/12/96
PROJECT NAME : SVS=-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG/M’ <0.05
BROMODICHLOROMETHANE MG/ M <0.02

BROMOFORM MG /M <0.05

BROMOMETHANE MG/M <0.10

CARBON TETRACHLORIDE MG/M <0.02
CHLOROBENZENE MG/M3 <0.05

CHLOROETHANE MG /M <0.05

CHLOROFORM MG/M? <0.05
CHLORCMETHANE MG/ M} <0.10
DIBROMOCHLOROMETHANE MG/ M <0.02
1,2-DIBRCMOETHANE (EDB) MG/M? <0.02
1,2-DICHLOROBENZENE MG /M <0.05
1,3-DICHLOROBENZENE MG /M <0.05
1,4-DICHLOROBENZENE MG /M <0.05
1,1-DICHLOROETHANE MG /M <0.03
1,2-DICKLOROETHANE (EDC) MG/M? <0.05
1,1-DICHLCROETHEINE MG /M’ <0.02
CIS-1,2-DICHLOROETHENE MG/M? <0.02
TRANS-1,2-DICHLOROETHENE MG/ M <0.10
1,2-DICHELOROPROPANE MG/M <0.02
CIS-1,3-DICHLOROPROPENE MG/ M <0.02
TRANS-1,3-DICHLOROPROPENE MG/ M} <0.02

ETHYLBENZEINE MG /M3 <0.05
METHYL-t-3UTYL ETHER MG/ M <0.25

METHYLENE CHLORIDE MG /M <0.20
1,1,2,2-TETRACHLOROETHANE MG /M <0.02
TETRACHLOROETHENE MG/M? <0.05

TOLUENE MG /M <0.05

1,1, 1-TRICHLOROETHANE MG/ <0.10
1,1,2-TRICELORCETHANE MG/ M <0.02
TRICHLORCETHENE MG/ <0.03
TRICHLOROFLUORCMEZTHANE MG/M <0.02

VINYL CHLORIDE MG/¥° <0.05

TOTAL XYZINES MG/ ¥ <0.05

SURROGATES:

BROMOCHLORCMEITHANE (%) 89
TRIFLUORCTOLUENT (%) 94



Americ.or Enviroiienndl Nervork, [inc.

GAS CHROMATOGRAPHY RESULTS =~ QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604338
BLANK I.D. : 040996 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 41096-AIR DATE ANALYZED : 04/09/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG /M <0.05
BROMODICHLOROMETHANE MG/M <0.02

BROMOFORM MG /M3 <0.05
BROMOMETHANE MG/M <0.10

CARBON TETRACHLORIDE MG /M3 <0.02
CHLOROBENZENE MG/M? <0.05
CHLOROETHANE MG/M <0.05

CHLOROFORM MG /M <0.05%
CHLOROMETHANE MG/M? <0.10
DIBROMOCHLOROMETHANE MG /M <n.02
1,2-DIBROMOETHANE (EDB) MG/M <0.02
1,2-DICHLOROBENZENE MG /M <0.05
1,3-DICHLOROBENZENE MG /M <0.05
1,4~DICHLOROBENZENE MG /M <0.05

1, 1-DICHLOROETHANE MG/M? <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05
1,1-DICHLOROETHENE MG /M <0.02
CIS-1,2-DICHLOROETHENE MG /M <0.02

TRANS-1, 2-DICHLOROETHENE MG /M <0.10
1,2-DICHLOROPROPANE MG/M? <0.02
CIS-1,3-DICHLOROPROPENE MG/M <0.02
TRANS-1,3-DICHLOROPROPENE MG/M? <0.02
ETHYLBENZENE MG /™ <0.05
METHYL-t-BUTYL ETHER MG/M? <0.25

METHYLENE CHLORIDE MG/ M <0.20
1,1,2,2-TETRACHLOROETHANE MG/M <0.02
TETRACHELOROETHENE MG /M3 <0.05

TOLUENE MG/M? <0.05

1,1, 1-TRICHLOROETHANE MG/M <0.10
1,1,2-TRICHLOROETHANE MG /M3 <0.02
TRICHLOROETHENE MG/ M} <0.03
TRICHLOROFLUOROMETHANE MG /M’ <0.02

VINYL CHLORIDE MG /M <0.05

TOTAL XYLENES MG/M? <0.05

SURRCGATES:

BROMCCHLOROMETHANE (%) 94

TRITLUCROTOLUENE (%) 87



American Environmenral Networe, [nc.

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 # : 41096-AIR _ DATE ANALYZED : 04/09/96
PROJECT NAME : SVS-2Q96 SAMPLE MATRIX : AIR
REF. I.D. : 040996 UNITS : MG/M°

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. ZCHLOROETHENE <0.03 1.00 1.00 100 1.04 104 4

(Spike Sample Rasult ~ Sample Result)

% Recovery = =--=-smccccmcmceccm e X 100
Spike Concentration

(Sample Result - Duplicate Result)

RPD (Relative Percent Difference) = —-e-cecmmmcmcccmm e X 100
Average Result



- S g e
San Dieyo = Phoanix » Seatlle = Pansacola e FI. Collins = Portland = Albuquerque DATE: \“ \o (G PAGE \ OF \ N

AnalylicalTechnologies,Inc., Abuquerque, Nm CHAIN OF CUSTODY AT“‘AB'D‘J 433 5

[PROJECT MANAGER: T\ 0 W1 \Jalee Lo 1 ANALYSIS REQ
COMPANY: g!’dv\b\ Tn\uw\p(;\, T . _ £ 3
ADDRESS: At Coos Ry, MW g = &
PHONE: (505) 892 -Sz00 a gl |y Zl g 2| &l e g
FAX: Ges 592 ~ SIS al |2 = 8|2 558 R al & -
LB (EEE |8 (RS | (e EE | EEE E
BILL TO: u HEL el Sl ElZl g ! %
COMPANY: _* §'§?56 §| &l HEEEE B 2| 5|2 ggg
: . }_z%g $ 5 ;%’EBE m‘s‘ms‘ &l 7l 7 -
ADDRESS: v Rechav oy Wud SE- Hels|w Rk o @g gg §§ g§ §§ al
Tre Racle Nt S712%- 4uc SR E EEE E%Ega E| 3| 2|3 £1212 K
HEIEE HEHE B ELR 5|8 E
' DA atrix LaB i B HEE HEEINE HEEE HEIE
Mw -7 R Ave_|=¢ B~ — S A
Mw-\% ”u_L‘ -\o 4 \HLLJ\\V I hS i S I S T O O O O
M- 1] “ Y-to % 1y [ N B Xl . . NN |
-y 3 3102 | 14US | A - _ B e
|
PR DRMATIO SAMPLED&HEL!NQUISHEDBY 1. RELINQUISHED BY: 2 RELINQUISHED BY:
PROJ. NO - %-«.gvx“ MO, - f\'\v’ NO. meng LRy iphatyie: Signalure: Time: Signature: Tine:
P['(}' N"ME'S\] S -l Q‘IC, i EALS P Nam; Date: "L~V -A(, | Printed Name: Date: Printed Name: Date:
P.O.NO: q ~ WM. WabedieM
SIIPPED VIA D e\ o e : °°§"‘E('"‘1Y P&"i_ 3 Company: Company.
PRIOR AUTHORIZATION (3 REQUIRED FOR RUSH PROJECTS RECEIVED BY: RECEIVEDBY: . . 2 ngcgwgugy:u_ga)
(Rusty Claane Clan Tgam Oy week {(NORMAL [12wWeEK ||Signature: Tine: Signature: ,
Copmen )
F\i 'S rc\-\ "«\k'vv-l a‘\'\" \&‘7""\ ‘L-u L Printed Name: Dale: Printed Name:
aX . 5305 Nl 1D Ready — —
Abs oy Pees cu.ﬁJLu, a M -T10-| "\C] pany: pany:

ATILabs: SanDia  "19) 4589141 « Phoenbx (602) 4964400 * Seattie (206) 228-8305 © Pensacola (904) 474-1001 «P 4 (503) 884-0447 = Abuquerque (505)344-3777  DISTRIBUTION: Whie, Canary - ATI » Pink



—
-

A\

‘ - LSNP, » 4: ‘ ’2
TANE é)’rzk /7],

Soul Vapev gléw;o Mw-33,15,27

‘%«-Y\z): 4-u-

Rec'. H‘ (7'q;

AEN I.D. 604346

April 15, 1996

Sparton Technology Inc.
4901 Rockaway Blvd SE
Albugquerque, NM 87124-4465

Project Name/Number: SVS-2Q96 041196-SV
Attention: John Wakefield

On 04/11/96, American Environmental Network (NM), Inc., (ADHS
License No. AZ0015) (formerly ATI-NM), received a regquest to
analyze air samples. The samples were analyzed with EPA
methodolegy 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.

2omlelf N Wefetant ém%

Kimberly D. McNeill H. Mitchell Rubenstein, Ph.D.
Project Manager Laboratory Manager

MR:jt

Enclosure

2709-2 Pan Amencsn Fresway, NE ¢ Albucuerque. NM 37107 ¢ 05050 344237 ¢ Fax (GO0 344413



American Environmental Network, [nc.

FoaN
CLIENT : SPARTON TECHNOLOGY INC. DATE RECEIVED :04/11/96
PROJECT # :041196-5V
PROJECT NAME :SVS-2Q96 REPORT DATE 104/15/96
AEN ID: 604346

DATE
AEN # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-33 0.0 AIR 04/11/96
02 MW-15 1.0 ‘ AIR 04/11/96
03 MW-27 1.1 AIR 04/11/96

C=TTOTALS ==
MATRIX #SAMPLES
AIR 3

AEN STANDARD DISPOSAL PRACTICE

The samples from this project will be disposed of in thirty (30) days fre
the date of this report. If an extended storage period is required, pleas..-
contact our sample control department before the scheduled disposal date.



Americain Eirviroiineied Network, [/'Zt’;As CHROMATOGRAPHY RESULTS

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)

CLIENT : SPARTON TECHNOLOGY INC. AEN I.D.: 604346

PROJECT # : 041196-SV

PROJECT NAME : SVS-2Q96

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

01 MW-33 0.0 AIR 04/11/96 NA 04/11/96 1

02 MW-15 1.0 AIR 04/11/96 NA 04/11/96 1

03 MW-27 1.1 ‘AIR 04/11/96 NA 04/11/96 1
PARAMETER UNITS 01 02 03
BENZENE MG/M? <0.05 <0.05 <0.C
BROMODICHLOROMETHANE MG/M? <0.02 <0.02 <0.C
BROMOFORM MG/M <0.05 <0.05 <0.C
BROMOMETHANE MG /M3 <0.10 <0.10 <0.1
CARBON TETRACHLORIDE MG/M? <0.02 <0.02 <0.0
CHLOROBENZENE MG /M <0.05 <0.05 <0.0
CHLOROETHANE MG/M} <0.05 <0.05 <0.¢
CHLOROFORM MG/M? <0.05 <0.05 <0.0"
CHLOROMETHANE MG /M <0.10 <0.10 <0.1
DIBROMOCHLOROMETHANE MG /M <0.02 <0.02 <0.C
1,2-DIBROMOETHANE (EDB) MG /M <0.02 <0.02 <0.0.
1,2-DICHLOROBENZENE MG /¥ <0.05 <0.05 <D.0°
1,3-DICHLOROBENZENE MG /M <0.05 <0.05 <0.G:
1,4~-DICHLOROBENZENE MG/M <0.05 <0.05 <0.0:
1, 1-DICHLOROETHANE MG /M <0.03 <0.03 <0.0:
1,2-DICHLOROETHANE (EDC) MG/M? <0.05 <0.05 <0.0:
1,1-DICELORCETHENE MG/M 0.07 0.08 1.0
CIS-1,2-DICHLOROETHENE MG/M? <0.02 <0.02 <0.0:
TRANS~1,2-DICHLOROETHENE MG/M <0.10 <0.10 <0.1:
1,2-DICHLOROPROPANE MG/M? <0.02 <0.02 <0.0:
CIS-1,3-DICHLOROPROPENE MG/ <0.02 <0.02 <0.0:
TRANS~-1,3-DICHLOROPROPENE MG/M <0.02 <0.02 <0.0:
ETHYLBENZENE MG/M <0.05 <0.05 <0.0:
METHYL-t-BUTYL ETHER MG /M <0.25 <0.25 <0.2:
METHYLENE CHLORIDE MG /M <0.20 <0.20 <0.2%
1,1,2,2-TETRACYLOROETHANE MG/M <0.02 <0.02 <0.0:
TETRACELOROETHENE MG/ ¥ <0.05 <0.05 0.0¢
TOLUENE MG/M <0.05 <0.05 <0.0:
1,1,1-TRICHLOROETHANE MG/ 0.13 0.43 3.4 D(10)
1,1,2-TRICHLOROETHANE MG /M <0.02 <0.02 <0.0:
TRICELOROETHENE MG/ 1.3 1.4 5.6 D(10)
TRICHLOROFLUCROMETHANE MG /M <0.02 <0.02 <0.0:2
VINYL CHLORIDE MG/M <0.05 <0.05 <0.03
TOTAL XYLENES MG/W <0.05 <0.05 <0.0:3
SURRCGATES : |

BROMOCHLOROMETHANE (%) 88 82 91
TRIFLUOROTOLUEINE (%) 85 95 95

D(10)=DILUTED 10X, ANALYZED 04/12/96
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Americ.n Enviromiesnd Nerwork, [ic.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTRCL

TEST : EPA 8010/8020 AEN I.D. : 604346
BLANK I.D. : 040996 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041196=-SV° DATE ANALYZED : 04/09/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG/M} <0.05
BROMODICHLOROMETHANE MG/M <0.02

BROMOFORM MG/M <0.05
BROMOMETHANE MG /M <0.10

CARBON TETRACHLORIDE MG/M <0.02
CHLOROBENZENZ MG /M <0.05
CHLOROETHANE MG/M? <0.05

CHLOROFORM MG/M3 <0.05
CHLOROMETHANE MG/M? <0.10
DIBROMOCHLOROMETHANE MG/M’ <0.02
1,2-DIBROMOETHANE (EDB) MG/M? <0.02
1,2-DICHLOROBENZENE MG/M <0.05
1,3-DICHLOROBENZENE MG/ M <0.05
1,4~DICHLOROBENZENE MG/M? <0.05
1,1-DICHLOROETHANE MG/M <0.03
1,2-DICHLOROETHANE (EDC) MG/M <0.05
1,1-DICHLOROETHENE MG /M <0.02
CIS-1,2-DICHLOROETHENE MG/M <0.02

TRANS-1, 2-DICHLOROETHENE MG/M <0.10
1,2-DICHLOROPROPANE MG /M <0.02
CIS-1,3-DICHLOROPROPENE MG/M? <0.02

TRANS-1, 3-DICHLOROPROPENE MG/M? <0.02

ETHYLBENZENE MG/ M <0.05
METHYL-t-BUTYL ETHER MG/M <0.25

METHYLENE CHLORIDE MG /M <0.20
1,1,2,2-TETRACHLOROETHANE MG/M? <0.02
TETRACHLOROETHENE MG/ <0.05

TOLUENE MG/M® <0.05

1,1, 1-TRICHLOROETHANE MG/M? <0.10
1,1,2-TRICELOROETHANE MG /M3 <0.02
TRICHLOROETHENE MG/M3 <0.03
TRICHLOROFLUOROMETHANE MG/M? <0.02

VINYL CHLORIDE MG/M? <0.05

TOTAL XYLENES MG/ W <0.05

SURROGATES:

BROMOCHLOROMETHANE (%) 94

TRIFLUOROTCOLUENZ (%) S7
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Americen Suvionmennd Neqwork, [nc.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604346
BLANK I.D. : 041196 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041196-SV DATE ANALYZED : 04/11/96
PROJECT NAAE : SVS-2Q96 DIL. FACTOR 21
PARAMETER UNITS

BENZENE MG/M <0.05
BROMODICHLOROMETHANE MG/M’ <0.02

BROMOFORM MG/M <0.05
BROMOMETHANE MG /M <0.10

CARBON TETRACHLORIDE MG /M <0.02
CHLOROBENZENE MG /M’ <0.05
CHLOROETHANE MG/M <0.05

CHLOROFORM MG /M <0.05
CHLOROMETHANE MG/M’ <0.10
DIBROMOCHLORCMETHANE MG/M? <0.02
1,2-DIBROMCETHANE (EDB) MG/M <0.02
1,2-DICHLORCBENZENE MG /M <0.08%
1,3-DICHLOROBENZENE MG/M <0.05
1,4-DICHELOROBENZENE MG/M <0.05

1, 1-DICHLOROETHANE MG/M3 <0.03
1,2-DICHLORCETHANE (EDC) MG /M’ <0.05

1, 1-DICHLOROETHENE MG /M <0.02
CIS-1,2-DICHLOROETHENE MG/M <0.02
TRANS-1,2-DICHLOROETHENE MG/M <0.10
1,2-DICHLOROPROPANE MG /M <0.02
CIS-1,3-DICHLOROPROPENE MG /M <0.02
TRANS-1,3-DICHLOROPROPENE MG /M <0.02
ETHYLBENZENE MG /M3 <0.05
METHYL-t-BUTYL ETHER MG /M <0.25

METHYLENE CHLORIDE MG /¥ <0.20
1,1,2,2-TETRACHLOROETHANE MG/ M} <0.02
TETRACHLOROETHENE MG /M <0.05

TOLUENE MG /M3 <0.05
1,1,1-TRICKLOROETHANE MG /M <0.10
1,1,2-TRICHLOROETHANE MG /M <0.02
TRICHLOROCETHENE MG/M? <0.03
TRICHLOROFLUOROMEZTHANE MG /M <0.02

VINYL CHLORIDE MG/ M <0.05

TOTAL XYLENES MG/ ¥ <0.05

SURROGATES:

BROMOCHILOROMEITHANE (%) 96

TRIFLUCRCTOLUENE (%) S8



_American Eavironimenzai Nerwork, [nc.

GAS CHROMATOGRAPHY RESULTS =~ QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604346
BLANK I.D. : 041296 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041196-SV DATE ANALYZED : 04/12/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG/M? <0.05
BROMODICHLORCMETHANE MG/M? <0.02

BROMOFORM MG /M <0.05
BROMOMETHANE MG /M <0.10

CARBON TETRACHLORIDE MG /M <0.02
CHLOROBENZENE MG /M3 <0.05
CHLOROETHANE MG /M3 <0.05

CHLOROFORM MG/M? <0.05
CHLOROMETHANE MG/M? <0.10
DIBROMOCHLOROMETHANE MG /M <0.02
1,2-DIBROMOETHANE (EDB) MG /M <0.02
1,2-DICHLOROBENZENE MG /M <0.C5
1,3-DICHLOROBENZENE MG/M <0.05
1,4-DICHLOROBENZENE MG /M <0.05
1,1-DICHLOROETHANE MG/M <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05

1, 1-DICHLOROETHENE MG/M <0.02
CIS-1,2-DICHLOROETHENE MG /M3 <0.02
TRANS-1,2-DICHLOROETHENE MG /M <0.10
1,2-DICHLOROPROPANE MG/M3 <0.02
CIS-1,3~-DICELOROPROPENE MG/ M <0.02

TRANS-1, 3-DICHLOROPROPENE MG /M <0.02
ETHYLBENZENE MG/M <0.05
METHYL-t-BUTYL ETHER MG /M <0.25

METHYLENE CHLORIDE MG /M <0.20
1,1,2,2-TETRACHLOROETHANE MG/M? <0.02
TETRACHLOROETHENE MG/M3 <0.05

TOLUENE MG/M? <0.05
1,1,1-TRICHLOROETHANE MG /M <0.10
1,1,2-TRICHLOROETHANE MG/M? <0.02
TRICHLOROETHEINE MG /M <0.03
TRICHLOROFLUOROMETHANE MG/M <0.02

VINYL CHLORIDE MG/M3 <0.05

TOTAL XYLENES MG/M3 <0.05

SURRCGATES:

BROMOCHLORCMETHANE (%) 89

TRIFLUCORCTCLUENE (%) 94



American Environmenral Network, [nc.

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/M°

SAMPLE CONC SPIKED % DUP DUP
PARAMETER RESULT SPIXE 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
TRICHLOROETHENE <0.03 1.00 1.00 100 1.04 104 4

(Spike Sample Result - Sample Result)
3 ReCovVery = =———se—mcsccccccec e X 100
Spike Concentration
(Sample Result - Duplicate Result)
I X 100

RPD (Relative Percent Difference)

Average Result
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Seil Vapor Sam ‘1’7 o€ Moutav Wells.
Mw 2,14, Q0 Samyled: 4-12-9C Rees4-25-9C

AEN I.D. 604356

April 16, 1996

Sparton Technology Inc.
4901 Rockaway Blvd SE
Rio Rancho, NM 87124-4469%

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.

2oy o Metohutt f ot

Kimberly D. McNeill H. Mitchell Rub
Project Manager Laboratory Manager
MR:jt

Enclosure

2709-2 Pan American Freeway, NE » Albuquerque. NM 87107 ¢ 1305) 343777 ¢ Fax (602) 3444413



American Environmental Network, [nc.

o~

CLIENT : SPARTON TECHNOLOGY INC. DATE RECEIVED :04/12/96
PROJECT # : 041296
PROJECT NAME :SVS-2Q96 REPORT DATE :04/16/96
AEN ID: 604356
DATE
AEN # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-21 0.0 AIR 04/12/96
02 MW-14 2.5 AIR 04/12/96
03 MW-61 0.3 AIR 04/12/96
———TOTALS---
MATRIX #SAMPLES
AIR 3

AEN STANDARD DISPOSAL PRACTICE

The samples from this project will be diéposed of in thirty (30) days from
If an extended storage period is regquired, please
contact our sample control department before the scheduled disposal date.

the date of this report.



American Environmental Nerwork, [,

GAS CHROMATOGRAPHY RESULTS

PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)

TEST :
CLIENT : SPARTON TECHNOLOGY INC. AEN I.D.: 604356

PROJECT # : 041296

PROJECT NAME : SVS-2Q96

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX  SAMPLED [EXTRACTED ANALYZED FACTOR
01 MW-21 0.0 AIR 04/12/96 NA 04/13/96 1

02 MW-14 2.5 AIR 04/12/96 NA 04/12/96 1

03 MW-61 0.3 AIR 04/12/96 NA 04/12/96 1
PARAMETER UNITS 01 02 03
BENZENE MG /M’ <0.05 <0.05 <0.05
BROMODICHLOROMETHANE MG/M’ <0.02 <0.02 <0.02
BROMOFORM MG/M? <0.05 <0.05 <0.05
BROMOMETHANE MG /M3 <0.10 <0.10 <0.10
CARBON TETRACHLORIDE MG/M? <0.02 <0.02 <0.02
CHLOROBENZENE MG /M <0.05 <0.05 <0.05
CHLOROETHANE MG/M <0.05 <0.05 <0.05
CHLOROFORM MG /M <0.05 <0.05 <0.05
CHLOROMETHANE MG/M’ <0.10 <0.10 <0.10
DIBROMOCHLORCMETHANE MG/M? <0.02 <0.02 <0.02
1,2-DIBROMOETHANE (EDB) MG /M <0.02 <0.02 <0.02
1,2-DICHLOROBENZENE MG /M <0.05 <0.05 <0.05
1,3-DICHLOROBENZENE MG/M <0.05 <0.05 <0.05
1,4-DICHLOROBENZENE MG/ M <0.05 <0.05 <0.05
1, 1-DICHLOROETHANE MG/M <0.03 <0.03 <0.03
1,2-DICHLOROCETHANE (EDC) MG /™ <0.05 <0.05 <0.05
1,1-DICHLOROETHENE MG/¥ 0.84 0.93 0.02
CIs-1,2-DICZLOROETEENE MG/M <0.02 0.02 <0.02
TRANS-1, 2-DICHLOROETHENE MG/M <0.10 <0.10 <0.10
1,2-DICHKLOROPROPANE MG/ ¥ <0.02 <0.02 <0.02
CIS-1,3-DICHLOROPROPENE MG /M’ <0.02 <0.02 <0.02
TRANS~1, 3-DICELOROPROPENE MG/M? <0.02 <0.02 <0.02
ETHYLBENZENE MG /M <0.05 <0.05 <0.05S
METHYL-t-BUTYL ETHER MG/M’ <0.25 <0.25 <0.25
METHYLENE CHLORIDE MG /M <0.20 <0.20 <0.20
1,1,2,2-TETRACHLOROETHANE MG/M’ <0.02 <0.02 <0.02
TETRACHELOROETHENE MG/ 0.13 0.14 <0.05
TOLUENE MG/ M <0.05 <0.05 <0.05
1,1,1-TRICELOROETHANE MG/ M’ 3.6 D(10) 0.29 <0.10
1,1,2-TRICHLOROETHANE MG/M? <0.02 <0.02 <0.02
TRICELOROETHENE MG /¥ 6.2 D(10) 15 D(25) 0.59
TRICHLOROFLUORCMETHANE MG /W <0.72 <0.02 <0.02
VINYL CHLORIDE MG /M <0..53 <0.05 <0.05
TOTAL XYLENES MG/ M} <0.05 <0.05 <0.05
SURROGATES::

BROMOCHLOROMETHANE (%) 92 100 89
TRIFLUOROTOLUENE (%) 96 81 91

D(10)=DILUTED 10X, ANALYZED 04/13/96
~(25)=DILUTED 25X, ANALYZED 04/13/96



_American Eavironmental Network, Inc.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604356
BLANK I.D. : 041296 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041296 DATE ANALYZED : 04/12/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG /M <0.05
BROMODICHLOROMETHANE MG /M <0.02

BROMOFORM MG/M’ <0.05
BROMOMETHANE MG/M’ <0.10

CARBON TETRACHLORIDE MG/M? <0.02
CHLOROBENZENE MG/M? <0.05
CELOROETHANE MG/M <0.05

CHLOROFORM MG/M3 <0.05
CHLOROMETHANE MG/M° <0.10
DIBROMOCHLOROMETHANE MG/M3 <0.02
1,2-DIBROMOETHANE (EDB) MG/M? <0.02
1,2-DICHLOROBENZENE MG/M} <0.05
1,3-DICHLOROBENZENE MG/M}3 <0.05
1,4-DICHLOROBENZENE MG/M? <0.05
1,1-DICHLOROETHANE MG/M? <0.03
1,2-DICHLOROETHANE (EDC) MG/M? <0.05
1,1-DICHLOROETHENE MG/M <0.02
CIS-1,2-DICHLOROETHENE MG/M3 <0.02
TRANS-1,2-DICHLOROETHENE MG /M <0.10
1,2-DICHLOROPROPANE MG/M <0.02
CIsS-1,3~DICHLOROPROPENE MG/M <0.02
TRANS-1,3-DICHLOROPROPENE MG/M? <0.02
ETHYLBENZENE MG/M? <0.05
METHYL-t-BUTYL ETHER MG/ M} <0.25

METHYLENE CHLORIDE MG /M <0.20
1,1,2,2-TETRACHLOROETHANE MG /M <0.02
TETRACHLOROETHENE MG/M <0.05

TOLUENE MG/M? <0.05
1,1,1-TRICHLOROETHANE MG /M <0.10
1,1,2-TRICHLOROETHANE MG/M} <0.02
TRICHLOROETHENE MG /M <0.03
TRICHLOROFLUOROMETEANE MG/M? <0.02

VINYL CHLCRIDE MG/} <0.05

TOTAL XVLENES MG /M3 <0.05

SURROGATES:

BROMOCHLOROMETHANE (%) 89
TRIFLUCRCTCLUENE (%) 94



_American Environmental Network, Inc.

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604356
BLANK I.D. : 041296B MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041296 DATE ANALYZED : 04/13/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG/M <0.05
BROMODICHLOROMETHANE MG/M <0.02

BROMOFORM MG/M? <0.05
BROMOMETHANE MG/ M <0.10

CARBON TETRACHLORIDE MG /M <0.02
CHLOROBENZENE MG/M3 <0.05
CHLOROETHANE MG/M} <0.05

CHLOROFORM MG /M3 <0.05
CHLOROMETHANE MG/M3 <0.10
DIBROMOCHLOROMETHANE MG /M <0.02
1,2~-DIBROMOETHANE (EDB) MG/M <0.02
1,2-DICHLOROBENZENE MG/ M3 <0.05
1,3-DICHLOROBENZENE MG /M’ <0.05
1,4-DICHLOROBENZENE MG/M <0.05
1,1-DICHLOROETHEANE MG /M <0.03
1,2-DICHLOROCETHANE (EDC) MG/M} <0.05

., 1-DICHLOROETHENE MG/M? <0.02
CIS-1,2-DICHLOROETHENE MG/M3 <0.02

TRANS-1, 2-DICHLOROETHENE MG/M? <0.10
1,2-DICHLOROPROPANE MG/ M <0.02
CIS-1,3-DICHLOROPROPENE MG/M <0.02

TRANS-1, 3-DICHLOROPROPENE MG/ M3 <0.02
ETHYLBENZENE MG/M? <0.05
METHYL-t-BUTYL ETHER MG/M? <0.25

METHYLENE CHLORIDE MG /M3 <0.20
1,1,2,2-TETRACHLOROETHANE MG /M’ <0.02
TETRACHLOROETHENE MG /M <0.05

TOLUENE MG /M <0.05
1,1,1-TRICHLOROETHANE MG/M <0.10
1,1,2-TRICHLOROETHANE MG/M? <0.02
TRICHLOROETHENE MG /M <0.03
TRICHLOROFLUOROMETHANE MG /M <0.02

VINYL CHLORIDE MG/ M} <0.05

TOTAL XYLENES MG /M <0.05

SURROGATES:

BROMOCHLORCMETHANE (%) 99
TRIFLUORCTOLUENE (%) 100



_American Environmental Network, Inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

RPD (Relative Percent Difference) =

Average Result

MSMSD
TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)
MSMSD # : 041596 AEN I.D. : 604356
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED ¢ NA
PROJECT # : 041296 DATE ANALYZED ¢t 04/15/96
PROJECT NAME : SVS-2Q96 SAMPLE MATRIX : AIR
REF. I.D. : 041596 UNITS : MG/M
SAMPLE CONC SPIKED % DUP DUP
PARAMETER RESULT 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 0.85 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)
1 Recovery = ~--—c-esmcmeccccsmom e ccc e e X 100
Spike Concentration
(Sample Result - Duplicate Result)
---------------------------------- X 100
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AEN I.D. 604358

April 19, 1996

Sparton Technclogy Inc.
4901 Rockaway Blvd SE
Rio Rancho, NM 87124

Project Name/Number: SVS-2Q96 041596
ttention: John Wakefield

On 04/15/96, American Environmental Network (NM), Inc., (ADHS
License No. AZ0015) (formerly ATI-NM), received a request to
analyze agqueous 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.

2l o Wbt

Kimberly D. McNeill H. Mitchell Rubenstein, Ph.D.
Project Manager Laboratory Manager
MR:jt

Enclosure



American Environmental Network, Inc.

CLIENT : SPARTON TECHNOLOGY INC. DATE RECEIVED 2 04/15/96
PROJECT # $ 041596 : '
PROJECT NAME : SV5-2Q96 . REPORT DATE :04/19/96

AEN ID: 604358

DATE
AEN # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-37 . AQUEOUS 04/15/96
02 MW~48 AQUEOUS 04/15/96
03 MW-57 AQUEOUS 04/15/96

——-TOTALS-—-
MATRIX #SAMPLES
AQUEOUS 3

AEN STANDARD DISPOSAI, PRACTICE

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.



American Environmennil Nenwort, Inc.
GAS CHROMATOGRAPHY RESULTS

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)

CLIENT : SPARTON TECHNOLOGY INC. AEN I.D.: 604358

PROJECT # 1 041596

PROJECT NAMZ : SVS=2Q96

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
01 Mw-37 AIR 04/15/96 NA 04/15/96 1

02 Mw=-48 AIR 04/15/96 NA 04/16/96 1

03 MW-57 AIR 04/15/96 NA 04/15/96 1
PARAMETER UNITS o1 02 03
BENZENE MG/M¥ <0.05 <0.05 <0.05
BROMODICELORCMETHANE MG/M’ <0.02 <0.02  <0.02
BROMOFORM MG/M <0.05 <0.05 <0.05
BROMOMETHANET MG/M <0.10 <0.10 <0.10
CARBON TETRACHLORIDE MG /M <0.02 <0.02 <0.02
CHLOROBENZENZ MG/M <0.03 <0.05  <0.05
CHLOROETHEANZ MG/ <0.05 <0.05 <0.03
CHLORCFORM MG/¥ <0.05 <0.05 <0.03
CHLOROMEITHANE MG/M <0.10 <0.10 <0.190
DIBROMOCELOROMETHANE MG/M <0.02 <0.02  <0.02
1,2-DIBROMOEZTHANE (EDB) MG/M} <0.02 <0.02 <0.02
1,2-DICHLOROBENZENE MG/’ <0.05 <0.05 <0.05
1,3-DICHLOROBENZENE MG /¥ <0.05 <0.05 <0.05
1,4-DICHLORC3ENZENE MG /M <0.05 <0.05 <0.05
1,1-DICHLORC ZTEANE MG/M¥ <0.03 <0.03  <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05 <0.05 <0.05
1,1-DICELORCETEENE MG/ 0.066 <0.02 <0.02
CIS-1,2-DICHLOROETHENE MG /M’ <0.02 <0.02 <0.02
TRANS-1,2-DICHLOROETHENE MG/M? <0.10 <0.10 <0.10
1,2-DICHLOROPROPANE MG /¥ <0.02 <0.02 <0.02
CIS-1,3-DICHLOROPROPENE MG /¥ <0.02 <0.02 <0.02
TRANS-1, 3-DICHLOROPROPENE MG/M <0.02 <0.02 <0.02
ETHYLBENZENE MG /¥ <0.05 <0.05 <0.05
METHYL-t-BUTYL ETHER MG /¥ <0.25 <0.25  <0.25
METHYLENE CHLORIDE MG/M’ <0.20 <0.20 <0.20
1,1,2,2-TETRACHLOROETHANE MG/M <0.02 <0.02 D(1) <0.02
TETRACELOROETHENE MG/M® 0.13 <0.05 <0.05
TOLUENE MG/M <0.05 <0.05 <0.05
1,1,1-TRICELOROETHANE MG /M3 <0.10 <0.10 <0.10
1,1,2-TRICHLOROETHANE MG/M <0.02 <0.02 <0.02
TRICELOROETHENE MG/ /¥ 4.6 D(10) <0.03 <0.03
TRICHLOROFLUOROMETHANE MG/M <0.02 <0.02 <0.02
VINYL CHLORIDE MG /M <0.05 <0.05 <0.05
TOTAL XYLENES MG/M <0.05 <0.05 <0.05
SURROGATES :

BROMOCHLCROMETHANE (%) 93 97 92
TRIFLUOROTOLUENE (%) 97 98 104

D(1)=DILUTED 1X, ANALYZED 04/15/96
D(10)=DILUTED 10X, ANALYZED 04/16/96



t_American Zuvionmeini Neqworr, Inc.
G5 CHROMATOGRAPHY RIZ3ULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604358
BLANK I.D. : 041696 MATRIX : AIR
CLIENT : SPARTON TECHNOLOGY IXNC. DATE EXTRACTED : NA
PROJECT # 1 041596 DATE ANALYZED : 04/16/96
PROJECT NAMEI : SVS-2Q96 DIL. FACTOR : 1
PARAMETES UNITS
BENZEINE MG /M <0.05
BROMODICHLOROMEITHANE MG /M <0.02
BROMOFORM MG/M <0.05
BROMOMETHANE MG /M <0.10
CARBON TETRACHLORIDE MG/M <0.02
CHLOROBENZENE MG/M° <0.05
CHLOROETHANE MG/M <0.05
CHLOROFORM MG/M <0.05
CHLOROMETHANE MG/M <0.10
DIBROMOCHLORCMETHANE MG/M <0.02
1,2-DIBROMOETHANE (EDB) MG /M <0.02
1,2-DICELOROBENZENE MG /M <0.05
1,3-DICELOROBENZENE MG/M <0.05
1,4-DICHELOROBENZENE MG/ M <0.05
1,1-DICHLOROETHANE MG/M? <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05
1,1-DICHLOROETHENE MG /M <0.02
CIS-1,2-DICHLOROETHENE MG/M <0.02
TRANS-1,2-DICHLOROETHENE MG/M <0.10
1,2-DICHLOROPROPANE MG /M <0.02
CIS-1,3-DICHLOROPROPENE MG /M <0.02
TRANS-1, 3-DICHLOROPROPENE MG /M <0.02
ETHYLBENZENE MG /M <0.05
METHYL-t-BUTYL ETHER MG /M <0.25
METHYLENE CHLORIDE MG /M <0.20
1,1,2,2-TETRACHLOROETHANE MG /M <0.02
TETRACHLOROETHENE MG /M <0.05
TOLUENE Mc/M? <0.05
1,1,1-TRICHLOROETHANE MG /M <0.10
1,1,2-TRICHLOROETHANE MG/ M <0.02
TRICHLOROETHENE MG/M? <0.03
TRICHLOROFLUOROMETHANE MG /M <0.02
VINYL CHLORIDE MG/M <0.05
TOTAL XYLENEZS MG /M <0.05
SURROGATES:
BROMOCHLOROMETHEANE (%) 98
TRIFLUORCTOLUENZ (%) 101



_American Envivenmenzal Neswort, Inc.
GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL

TEST : EPA 8010/8020 AEN I.D. : 604358
BLANK I.D. : 041596 MATRIX- : AIR
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED : NA
PROJECT # : 041596 DATE ANALYZED : 04/15/96
PROJECT NAME : SVS-2Q96 DIL. FACTOR : 1
PARAMETER UNITS

BENZENE MG /M <0.05
BROMODICHLOROMETHANE MG /M3 <0.02

BROMOFORM MG/ M <0.05
BROMOMETHANE MG /M <0.10

CARBON TETRACHLORIDE MG /M <0.02
CHLOROBENZENE MG/M <0.05
CHLOROETHANE MG/M? <0.05

CHLOROFORM MG /M <0.05
CHLOROMETHANE MG /M <0.10
DIBROMOCELOROMETHANE MG /M <0.0Z
1,2-DIBROMOETHANE (EDB) MG /M’ <0.02
1,2-DICHLOROBENZENE MG /M3 <0.03
1,3-DICHLOROBENZENE MG /M’ <0.05
1,4~-DICHLOROBENZENE MG /M <0.05
1,1-DICHLOROETHANE MG /M <0.03
1,2-DICHLOROETHANE (EDC) MG /M <0.05
1,1-DICHLOROETHENE MG /M <0.02
CIS-1,2-DICHLOROETHENE MG /M <0.02
TRANS-1,2-DICHLOROETHENE MG /M <0.10
1,2-DICHLOROPROPANE MG/M <0.02
CIS~-1,3-DICHLOROPROPENE MG /M3 <0.02

TRANS-1, 3-DICHLOROPROPENE MG/M3 <0.02
ETHYLBENZENE MG/M? <0.05
METHYL-t-BUTYL ETHER MG /M <0.25

METHYLENE CHLORIDE MG /¥ <0.20
1,1,2,2-TETRACHLOROETHANE MG/M <0.02
TETRACHLOROETHENE MG /M <0.05

TOLUENE MG /M3 <0.05
1,1,1-TRICHLOROETHANE MG/M <0.10
1,1,2-TRICELOROETHANE MG /M <0.02
TRICHLOROETHENE MG /M <0.03
TRICHLOROFLUOROMETHANE MG/M? <0.02

VINYL CHLORIDE MG /M <0.05

TOTAL XYLENES MG/M3 <0.05

SURROGATES:

BROMOCHLOROMETHANE (%) 106

TRIFLUOROTOLUENE (%) 104



_<merican Znvironmental Nexwors, o

GAS CHROMATOGRAPHY - QUALITY CONTROL

~~

MSMSD

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 8010/8020)
MSMSD # : 041596 AEN I.D. : 604358
CLIENT : SPARTON TECHNOLOGY INC. DATE EXTRACTED ¢ NA
PROJECT # : 041596 DATE ANALYZED : 04/15/96
PROJECT NAME : SVS-2Q96 SAMPLE MATRIX : AIR
REF. I.D. : 041596 UNITS : MG/M®

SAMPLE CONC  SPIKED % DUP DUP
PARAMETER RESULT 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)

% ReCOVEIY = ===—mm e e X 100

Spike Concentration

RPD (Relative Percent Difference)

(Sample Result - Duplicate Result)

Average Result

X 100
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SPARTON TECHNOLOGY, INC.

Date:  4-26-96 Re: WLE vs. Top Screen Elevation
To: File Page: 1of2
From: J. Wakefield File:  SOILVAPAR.WQ1
ONSITE WELLS
Well Flow Case Elev top WLE Scr Ele - WLE [ScrEle-
No. Zone Dia of scrn | 04/24/95 |WLE 4/95 | 02/09/96 |WLE 2/9
MW-7 UFZ 2 4981.30 4978.39 291 | 4977.99 3.31
MW-g UFZ 2 4981.61 4974.58 7.03 | 4973.99 7.62
Mw-12 UFZ 4 4978.58 4974.25 4.33 | 4973.75 4.83
MW-13 UFZ 2 4983.25 4975.97 7.28 | 4975.34 7.91
MW-14 UFZ 2 4980.41 4972.85 7.56 | 4972.72 7.69
MW-15 UFZ 2 4987 .49 4974 .45 13.04 DRY
MW-16 UFZ 2 4979.50 4979.90 -0.40 | 4979.70 -0.20
MW-17 UFZ 2 4982.28 4980.04 2.24 | 4979.69 2.58
MW-21 UFZ 2 4983.86 4979.85 4.01 | 4979.68 4.18
MWw-22 UFZ 2 4976.06 4978.87 -2.81 | 4978.64 -2.58
MW-33 UFZ 2 4981.29 4973.99 7.30 | 4973.61 7.68
PRODUCTION WELLS
Well Flow Case Top of | Pump WL| Scr Ele -
No. Zone Dia Scr Elev | 03/28/96 | WLE 3/96
PW-1 UFZ 10 4984.54 4965.04 19.50
MW-18 UFZ 4 4977.58 | 4969.32 8.26
MW-23 UFZ 2 4976.51 | 4976.42 0.09
MW-24 UFZ 2 4980.30 | 4575.56 474
MW-25 UFZ 2 4981.30 | 4977.28 4.07
MW-26 UFZ 2 4972.71 | 4966.88 5.83
MW-27 UFZ 2 4978.50 | 4972.73 5.77
MW-28 UFZ 2 4977.68 | 4972.20 5.42




Page: 2 of 2

OFFSITE WELLS

Well Flow Case Top of WLE Scr Ele - WLE |ScrHe-

No. Zone Dia Scr Elev | 04/24/95 | WLE 4/95{ 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 4873.08 6.22 4972.66 6.64
MW-36 UFZ 2 4977.05 4971.82 5.23 4971.52 5.63
MW-37 UFZ 2 4976.66 4970.57 6.09 4870.24 6.42
MW-47 UFZ 4 4975.83 | 4969.30 6.53 4968.83 7.00
MWw-48 UFZ 4 4976.31 4968.68 7.63 4968.26 8.05
MW-50 UFZ 4 4976.51 4963.44 13.07 4062.28 14.23
MW-51 UFZ 2 4983.86 4081.26 2.60 4980.96 2.90
Mw.-582 UFZ 4 4975.01 4066.53 8.48 4965.85 9.16
MW-53 UFZ 4 4974 44 4968.00 6.44 4967 .52 6.92
MWw-54 UFZ 4080.64 4068.62 12.02 4067.97 12.67
MW-57 UFZ 4 4977 .54 4968.26 8.28 4967.67 8.87
MW-58 UFZ 4 4974.89 4968.40 6.49 4067.98 6.91
MW-61 UFZ 4 4975.88 4968.40 7.58 4967.87 8.11
MWwW-62 UFZ 2 4980.00 4969.06 10.04 4068.91 10.08
MW-63 UFZ 2 4082.74 4979.29 3.45 4977.75 4 .99
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BLACK & VEAICH

5728 B) Freeway. Suite 300, Dallas, Texas 75240, (972) 770-1500, Fax: (972} 770-1549

Sparton Technology B&V Project 26602.0100
Coors Road Facility B&V File B
July 10, 1997

Mr. Michael A. Hebert, P E.

RCRA Enforcement

U.S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Re: Report on Soil Gas Characterization
and Vapor Extraction Pilot Testing,
Sparton Technology, Inc. Coors Road Plant

Dear Mr. Hebert:

On behalf of Sparton 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.

Sincerely,

BLACK & VEATCH
Pierce L. Chandler, Jr.
Project Manager

Cjs

Enclosure
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BLACK & VEAICH

5728 (BJ Freeway, Suite 300, Dailas, Texas 75240, (972) 770-15C0, Fax: [972) 770-1549

Sparton Technology B&V Project 26602.0100

Coors Road Plant B&V File B
June 18, 1997

Ms. Ana Marie Ortiz

Assistant General Counsel

State of New Mexico Environment Department
1190 St. Francis Drive

P.O. Box 26110

Santa Fe, NM 87502

Re: Report on Soil Gas Characterization and
Vapor Extraction System Pilot Testing
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 summarizes vapor extraction system pilot testing and related soil
gas characterization conducted in general conformance with Sparton’s December 6,
1996, proposal.

The pilot test results confirm the design of the vapor extraction system and Sparton is
ready to implement this corrective action. By copy of this letter, we have also sent
reports to Rob Pine and Dennis McQuillan. We would appreciate receiving any
comments at your earliest convenience to allow implementation to proceed
expeditiously.

Sincerely,

BLACK & VEATCH

Sl Letba il 7

Pierce L Chandler, Jr.
Project Manager
Enclosures

cc Mr. Dennis McQuillan, NMED
Mr. Rob Pine. NMED
Mr R. Jan Appel, Sparton Technology, Inc.
Mr Richard Mico, Sparton Technology, Inc.
Mr. Jim Harrnis, Thompson and Knight
Mr. Gary Richardson, Metric Corporation



REPORT ON SOIL GAS CHARACTERIZATION
AND
VAPOR EXTRACTION SYSTEM
PILOT TESTING

SPARTON TECHNOLOGY, INC.
COORS ROAD PLANT
ALBUQUERQUE, NEW MEXICO

Prepared by

BLACK & VEATCH
Dallas, Texas

June 16, 1997
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REPORT ON SOIL GAS CHARACTERIZATION AND VAPOR EXTRACTION
SYSTEM PILOT TESTING

L INTRODUCTION

This report summarizes soil gas characterization and related vapor extraction system
(VES) 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:
1. Soil gas constituents are primarily TCE and TCA
2. Soil gas presence is apparently related to the previous on-site solvent sump.
3 Elevated (>10 ppm,) soil gas concentrations occur onsite in the immediate
area of the solvent sump
4 Soil vapor extraction (SVE) is feasible
Vapor recovery wells have a useable influence radius in excess of 200 feet.

[I. 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 1. 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 1n the center of the original solvent sump and the remaining recovery wells were
installed 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
equipment. Headspace readings were obtained from cuttings collected at approximately
S-foot intervals to the completion depths of the wells. Headspace readings, as a function
of depth, for each well are included in Appendix 1. As expected, well VR-1 exhibited
readings at least several orders of magnitude higher than the other wells. Wells were
constructed with a screened interval extending from approximately 10 feet bgs down to
several feet above the water table location interpolated from the January 1996

Sparton (026602.0100) -1- 6/16/97
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groundwater sampling activity. Installation diagrams for each well are given in the
completion report included in Appendix 1.

The vapor recovery wells were inttially sampled on February 20, 1997. Samples
were split with NMED. Sparton analyzed samples using SW-846 methods 8010 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 1.

The wells were resampled on March 20, 1997 Again the samples were split
between Sparton and NMED. Sparton analyzed samples using both methods 8010/8020
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 sampling, 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 vanation between the NMED and Sparton analytical results 1s currently being
researched. Previous analytical results from the June 1996 vapor probe soil gas éamples
split 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.

1. PREVIOUS SOIL GAS CHARACTERIZATION
Sparton has conducted three near-surface (shallow) soil gas investigations (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 contamination. Soil gas surveying is useful because of

Sparton (V26602.0100) -4- 6/16/97
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Table 1
Analytical Results For February 20, 1997
Sampling of Vapor Recovery Wells 1-5

Well Number VR-1 VR-2 VR-3 VR-4 VRS
Method ' |8010/8020| 8021M_ |8010/8020] 8021M |8010/8020| 8021M }8010/8020] 8021M |8010/8020 | 8021M _
Sampler/Laboratory STI NMED | STI NMED ST NMED STI NMED STI NMED
Analyte Concentration mg/m3* ug/t* | mg/m3* ug/L* 1 mg/m3* ug/L* mg/m3* ug/L* mg/m3* ug/t*
Trichloroethene 7400 E 25000 3600 6600 870 2000 3800 ~2600 2300 2500
1,1,1-Trichloroethane 1200 5200 | 1200 2300 220 850 1600 1100 810 980
1,1-Dichloroethene 250 380 | 180 | 320 | 87E 110 | 94 ND <333.3] 130E 200
Tetrachioroethene 300 380 120 IND<3333} 27 ND <200.0 22 ND <333.3 26 ND <333 3
Toluene | __7500 8300 | ND <50 360 ND <1.0 |ND <200.0] ND <25 |ND<333.3] ND <25 ND <333 3
Xylene, total 1100 1900 ND <5.0 |ND<333.3] ND<1.0 [ND<200.0{ ND<25 |[ND<3333| ND <25 |ND <3333
Ethylbenzene 350 530 | ND<50 {ND<333.3| ND<10 [ND<2000| ND<25 [ND<3333] ND <25 |ND <333 .3
Trans 1,3-Dichloropropene | ND <20 |ND <500.0] ND <2.0 [ND <333.3] ND<0.4 |[ND <200.0] ND <10 [ND<3333| ND<1.0 |ND <3333
Benzene _ND <50 |ND <500.0f ND <5.0 |ND<333.3] ND<1.0 |ND<200.0] ND<25 |ND<3333| ND<25 |ND <3333
1,1-Dichloroethane | ND <30 [ND <500.0] ND <3.0 [ND <333.3] ND<06 |ND<2000| ND<15 |ND<333.3| ND<1.5 |ND <3333
1,1,2-Trichloroethane 26 ND <500.0| 2.2 ND<3333| 05 ND <200.0] ND <1.0 |[ND <3333} ND<1.0 |ND <3333
1,2-Dibromoethane 54 ND <500.0 55 ND <333.3 1.1 ND <200.0] ND <1.0 |ND <333.3] ND<1.0 |ND <3333
Dibromochloromethane 25 ND <500.0 29 ND <333.3 06 ND <200.0] ND <1.0 [ND <333.3] ND <10 |ND <3333

E = Estimated Value, overrange for instrumentation

ND = Not detected
STI=

Sparton Technology, Inc.

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 relfationship is

Concentration (ppmv) =
Concentration (ppmv) =

0.224*Concentration (ug/L) TCE
0.221*Concentration (ug/L.) TCA




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* | mg/m3*
richloroethene 19000 13000 24000
1,1,1-Trichloroethane 3900 2600 2900
1,1-Dichloroethene ND <500 100 310J
Tetrachloroethene ND <500 220 330 J
Toluene 6700 6400 7300
Xylene, total 650 970 11585 J
Ethylbenzene ND <500 300 350 J
[Well Number VR-2
Method 8260 8010/8020 : 8260A
Sampler/Laboratory STI STI NMED
Analyte Concentration mg/m3* mg/m3* mg/m3*
Trichioroethene 3300 1800 6700
1,1,1-Trichloroethane 1100 430 960
1,1-Dichloroethene ND <250 57 250
Toluene ND <250 ND <5 740
Well Number VR-3
Method 8260 8010/8020 , 8260A
Sampler/Laboratory STI STI NMED
Analyte Concentration mg/m3* mg/m3* mg/m3*
Trichioroethene 1100 840 1200
1,1,1-Trichloroethane 480 370 340
1,1-Dichloroethene 72 33 78
Toluene ND <50 ND <1.0 ND <50

Sparton (026602.0100)

6/16/97



Table 2 Continued
Analytical Results For March 20, 1997
Sampling of Vapor Recovery Wells 1-5

[Well Number , VR4

Method 8260 8010/8020 | 8260A
Sampler/Laboratory STl STI NMED
Analyte Concentration mg/m3* mg/m3* | mg/m3*
Trichloroethene 1200 1200 2400
1,1,1-Trichloroethane 460 310 430
1,1-Dichloroethene ND <250 41 120
Toluene ND <250 | ND <2.5 | ND <50.0
Well Number VR-5

Method 8260 8010/8020 | 8260A
Sampler/Laboratory STI STI NMED
Analyte Concentration mg/m3* mg/m3* | mg/m3*
[Trichioroethene 930 860 2400
1,1,1-Trichloroethane 400 170 E 530
1,1-Dichloroethene ND <250 29 180
Toluene ND <250 | ND <2.5 | ND <50.0

E = Estimated Value, overrange for instrumentation
J = Estimated value below the detection limit
ND = Not detected
STI = Sparton Technology, Inc.
Laboratory-American Environmental Network, Inc.
NMED = New Mexico Environmental Department
Laboratory-State Scientific Laboratory Division

* Note: mg/ma3 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

Sparton (026602.0100) -7- 6/16/97



the extremely low detection limits (0.001 ug/l or approximately 0.0002 ppm,)' 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 | pg/l to a maximum of 720 ug/l (0.2 to 160 ppm,) 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
| ppm, 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 ug/l (5.4 ppm,) exceeded a TCE concentration above 10 ug/l. TCA concentration
had dropped as well, with a maximum concentration of 12 pg/l (2.7 ppm,).

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 VOC 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 (ppm,) on volume: volume basis = 0.224*Concentration (ug/l) TCE on weight:
volume basis.

Concentration (ppm,) on volume: volume basis = 0.221*Concentration (pg/l) TCA on weight:
volume basis.

Sparton (026602.0(00) -8- 6/16/97
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In June 1996, Sparton installed a vapor probe cluster (VP-1 through VP-6) near the
closed solvent sump area. Installation details are given in Appendix 2. Subsequent soil
gas samples were analyzed for VOC. The results showed a general increase in VOC

concentration with depth, with isolated occurrences of higher VOC 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 VOC concentrations occur onsite, near the source (solvent
sump) area.

Shallow, near-surface soil gas VOC concentrations decrease rapidly with
increasing horizontal distance from the source area.

Shallow, near-surface soil gas VOC concentrations are in the single digit or
less ppm, range onsite.

Shallow, near-surface soil gas VOC concentrations are negligible off site.
Deep soil gas VOC 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.

L.

)

The area of soil gas impact is finite and within the boundaries of the Sparton
property.

Primary constituents are TCE and TCA with lesser amounts of 1,1-DCE,
PCE, and Toluene.

Soil gas concentrations are highest in the immediate vicinity of the original
solvent sump.

Concentrations decrease rapidly with increasing horizontal distance from the
original solvent sump area. Site data (and regression analysis) indicates that
elevated (>10 ppm,) soil gas concentrations extend out approximately 200
feet from the sump area.

Soil gas impact occurs through the entire unsaturated zone (=70 feet) with
highest concentrations corresponding to silt/clay layers with sorbed-phase

contamination.

Sparton (026602.0100) -14- 6/16/97
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Table 3

Analytical Resuits For Vapor Probe Cluster (VP-1 Through VP-6)

Sampled June 25, 1996

Sampler/Laboratory | sTt_ | NMED NMED STl NMED STI NMED STI NMED STI
Sampling Zone __ 1 b 2 3 3 1 4 4 5 5 6
Depth Below Surface, ft 10 | 10 120 | 3 [ 3 | 4 | a0 50 50 | e0
Analyte Concentranpn mg/im3* ug/L* m_g/m3' __uglL? ‘mg/m3* ug/Lt* | mg/m3* ug/l* | mg/m3* ug/L* | mg/m3*
Trichloroethene — | 18000 | 19000 | 21000 22000 24000 27000 22000 | 22000 8200 9400 8700
1,1,1-Trichloroethane 4800 | 6000 | 5800 | 7600 | 6500 | 8300 | 6300 | 6600 3100 2600 | 3300
1,1-Dichloroethene 150 | 1100 1400 230 ] 1900 | 340 1500 360 1000 480
Tetrachloroethene ‘ 290 310 360 320 290 310 210 120 160 160
Toluene 1500 | 2100 | 6800 7800 4600 6000 110 103 70 ND<1000| 64
Xylene, total 350 | 420 | 810 610 510 140 70 ND <25 [ND <1000} ND <25
Ethylbenzene | 260 | 300 | 250 220 170 100 47 ND <25 |ND <100.0| ND <25
Trans 1,3-Dichloropropene | 30 [ND <200.0| ND <10 [ND <200.0 32 ND <200.0] ND <10 |ND<200.0| ND <10 [ND <1000| 67
Benzene B 'ND<25 |[ND<200.0] ND<25 |ND<200.0] ND <25 |ND<200.0| ND<25 |ND<2000| 62 ND <100.0] ND <25
1,1-Dichloroethane _ ND <15 [ND<200.0] ND <15 |ND <200.0] ND <15 [ND <2000] ND <15 [ND<200.0] ND <15 [ND<100.0] 21

ND = Not detected
STi=

Sparton Technology, Inc.
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 soil 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 definttion.

To fully define the 10 ppm, limits in the field, additional sampling would be
conducted using 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 10-
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 1s 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 c¢fm and extraction well vacuum of 5 inches of water. Analyses of influent

and effluent samples obtained during the pilot test (included in Appendix 3) indicated

Sparton (026602.0100) -16- 6/16/97
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more than 96 percent destruction of VOC occurred in 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 100 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, Sparton Technology, Inc. (Sparton)
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 foilows:

Well Radius from Center of Sump
(ft)

VR-1 0

VR-2 50

VR-3 100

VR4 75

VR-5 100




X I X
X ’ VR-2
s
] 7
Carpenter's Shop East Pond West Pond
[ 7/
[ 75 *x—7] 100 - @
VR-4 VR-1 VR-5
Paved Parking

Manufacturing Building

80 feet

FIGURE 1

VAPOR RECOVERY WELL LOCATION MAP

SPARTON TECHNOLOGY, INC.




WELL CONSTRUCTION

The vapor recovery wells were installed using a hollow stem auger drilling rig. VR-1
was installed using 674" 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 PI-101 Photo lonization 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, VR4 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)*
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 ppm,.



TABLE 2

HEADSPACE RESULTS
VAPOR RECOVERY WELL VR-2

DEPTH OVA READING
(ft) (ppm) *
3 0.0
Tr
13 0.6
18 0.6
23 0.5
28 0.2
33 0.4
38 0.3
43 0.2
48 0.5
53 0.6
58 0.6
63 . 0.3
66 1.0

* In volume:volume or ppm,.



TABLE 3

HEADSPACE RESULTS
VAPOR RECOVERY WELL VR-3

DEPTH OVA READING

(ft) (ppm) *
0.0

8 0.0

13 0.0

18 0.0

23 0.2

28 0.1

33 0.1

38 0.2

43 0.2

48 0.2

53 0.2

61 0.2

63 | 0.1

68 0.3

* In volume:volume or ppm,.



TABLE 4

HEADSPACE RESULTS
VAPOR RECOVERY WELL VR4
DEPTH OVA READING
(ft) (ppm) *
3 0.0
0.0
13 0.0
18 0.0
23 0.0
28 0.0
33 0.0
38 0.0
43 0.1
48 0.3
53 0.2
58 0.0
63 | 0.0
66 0.0

* In volume:volume or ppm,.



TABLE 5

HEADSPACE RESULTS
VAPOR RECOVERY WELL VR-5
DEPTH OVA READING

(ft) (ppm)*
1.2
1.6

13 2.2

18 26

23 0.0

28 0.1

33 0.2

38 1.9

43 0.6

48 0.3

53 1.0

58 0.3

63 No sample

64 34

* In volume:volume or ppm,.



WELL # BARRELS HEADSPACE READING

(ppm) *
VR-1 8 400 - 550
VR-2 4 0.8-1.2
VR-3 4 <0.2
VR4 4 02-1.0
VR-5 4 0.2-0.8

* In volume:volume or ppm,.

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 Sparton's property. The eight drums of cuttings from VR-1 will be

disposed of at a licensed hazardous waste facility.
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METRIC

Corporation

SAMPLE LOG

Borehole Number VP___ Borehole Location _North of Building
Property Owner Sparton Technology, Inc.

Sample Logger Peter H. Metzner, Metric Corparation

Driller Rodgers Environmentai 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- 80 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), pcorly 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.

140-16.5 2.5 Moderate yellowish brown (10YR 5/4), poorly
sorted, sub-rounded to rounded, very fine sand
to very coarse sand.



METRIC

Corporation

Borehole Number

SAMPLE LOG
Continued

VP Borehole Location __North of Building

Depth Thickness

(feet) (feet) Stratigraphic Description

16.5-17.9 1.4 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.

17.9-21.2 3.3 Moderate yellowish brown (10YR 5/4), medium
sorted, sub-angular to sub-rounded, very fine
sand to medium sand.

21.2-250 3.8 Yellowish gray (5YR 8/1), medium sorted, sub-
angular to sub-rounded, very fine sand to
medium sand.

25.0-27.2 2.2 Grayish orange (10YR 7/4), well sorted, sub-
angular to sub-rounded, fine sand.

27.2-29.8 26 Grayish orange (10YR 7/4), medium sorted,
sub-rounded, very fine sand to coarse sand.

29.8-31.1 1.3 Yellowish gray (5Y 8/1), well sorted, sub-
rounded, fine sand to medium sand.

31.1-324 1.3 Light olive gray (5Y 5/2), well sorted, sub-
angular to sub-rounded, very fine sand to fine
sand, slightly clayey.

32.4-40.0 7.6 Grayish crange (10YR 7/4), medium sorted,
sub-angular to sub-rounded, very fine sand to
medium sand.

40.0-41.0 1.0 Pale yellowish brown (10YR 6/2), poorly

sorted, sub-rounded, very fine sand to coarse
sand, slightly clayey.



METRIC

Corporation

Borehole Number

SAMPLE LOG
Continued

VP __ Borehole Location _North of Building

Depth Thickness

(feet) (feet) Stratigraphic Description

41.0-424 1.4 Moderate yellowish brown(10YR 5/4), medium
sorted, sub-rounded, very fine sand to medium
sand.

42.4-455 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 (10YR 6/2), paorly
sorted, sub-angular to sub-rounded, fine sand
to cobble gravel.

$4.5-58.0 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 45 Pale yellowish brown (10YR 6/2), poorly

sorted, sub-angular to sub-rounded, fine sand
to cobble gravel.
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AcuVac Remediation Inc.

911t Katy Freeway March 6, 1997

Suite 303

Houston, TX 77024
(713) 468-6688: TEL
(713) 468-6689: FAX

Mr Pierce L. Chandler Jr. P.E.
Project Manager

Black & Veatch

5728 LBJ Fwy, Ste 300
Dallas, TX 75240

Re: Pilot Test - Sparton Technology, Inc., Coors Road Plant, Rio Rancho, NM
Dcar Pierce:

Enclosed is the report on Soil Vapor Extraction (SVE) Pilot Testing performed on February 27 & 28,
1997, at the above referenced location. The test was conduclted using AcuVac's SVE I-6 System, with
Roots RAI-33 blower, various instrumentation, including the HORIBA Analyzer, Micro Max O, and LEL
Meter, magnchelic gauges, flow gauges, aircraft altimeter to delermine barometric pressure, and other
special cquipment. The report is divided into threc separate tests.

Introduction

The vacuum extraction portion of the AcuVac SVE 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 o 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 fucl to help power the engine if the well vapors do not
provide the required BTU.

Emissions from the engine are passed through three catalytic converters to ensure maximum destruction of
removed hydrocarbon vapors. If chlorinated hydrocarbons are 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 efficient
combustion. Because the engine is the power source {or all cquipment, all systems stop when the cngine
stops. This eliminates any uncontrolled release of hydrocarbons. Since the System is held entirely under
vacuum, any lcaks in the scals or connections are ieaked 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, VISI-Float flowmeters
and/or Flow Scnsors, HORIBA Analyzer and flow and pressure controls on the AcuVac System.



Project Scope:

*  Connect the AcuVac SVE System to extraction well (EW) VR-1, 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 catalytic 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 Use 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 2,400 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 34.45 gallons, or 2.09 gals/hr.
Therefore, the influent 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 gals/hr and the chlorinated hydrocarbons
provided a fuel value of 0.171 gals/hr. These energy balance calculations are estimates based on
engine test data of specific fuel consumption at a given RPM 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 Summary of Data - SVE (See Attached Summary)

Well Data Information:

9



TABLE #1

Distance From VR-1 in Total Depth Screen Interval
Well # Feet in Feet in Feet
VP-1 6.0 10.5 9.5-105
VP-2 6.0 205 19.5 - 20.5
VP-3 6.0 30.5 29.5-30.5
VP-4 6.0 40.5 39.5 - 40.5
VP-5 6.0 50.5 49.5 - 50.5
VP-6 6.0 60.5 59.5 - 60.5
MW-16 18.0 71.7 66.7 - 71.7
MW-24 24.0 70.9 65.9 - 70.9
AMWV-25 23.0 69.7 64.7 - 69.7
VR-2 50.0 66.0 12.0 - 66.0
VR4 75.0 66.0 12.0 - 66.0
MWV-21 184.0 66.1 61.1 - 66.1
VR-3 100.0 68.1 12.0 - 68.0
MW-17 118.0 70.4 65.4 - 704
\R-5 100.0 64.0 12.0 - 640
MW-22 235.0 73.9 689 -73.9
AWV-23 204.0 74.0 69.0 - 74.0

DTGW - MWV-16 (Near 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 {t above groundwater), referred to as outer wells
MW = Monitoring wells (screened across groundwater), referred to as outer wells

Discussion of Data:

Prior to starting these tests, all the SVE systems are checked for normal 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” H,O, with the exception of MW-24 & 25 which
were recording slight well pressures. The barometric pressure 'vas at 29.74” Hg and the ambient air
temperature was 42°F. At the start of the test, the initial EW vacuum was set at [.8” H,O, with a flow
of 25 c¢fm. The observation wells immediately recorded an increased vacuum with the exception of
wells MW-24 & 25 which recorded increased pressures. This was, most likely, the result of rising
groundwater in MW-24 & 25 when the pneumatic pumps were removed.

The purpose of a variable rate flow test is to define the pressure:flow characteriztics of the subsurface
soils around the extraction well and to estimate potential conditions for operational SVE Systems.
Starting a test with a low vacuum and flow, with variable rates of increase, allows the EW and outer
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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” H,O. Due to the high
permeability of the sub-surface, barometric pressure oscillations were resulting in immediate changes
in vacuums/pressures recorded on the observation wells.

The EW vacuum was increased to 2.6” H,0, 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 535°F.

HORIBA data from influent vapor samples indicated the HC (hydrocarbon concentration) ranges
were from 550 to 352 ppm, with CO, ranging from +.94 to 3.98% and O, ranging from 16.9 to
15.8%. The HORIBA is more accurate with petroleum hydrocarbons whereas the HNU analytical
instrument was calibrated for chlorinated hydrocarbons. The HNU was recording concentrations in
the 500 ppm range.

The EW vacuum was increased to 3.6 H,0, 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" H,O. Since
the start of this test, the barometric pressure has decreased 0.17” Hg, or 2.315” H,O. 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 Ibs per hour. This can be adjusted lower on a continuous operation since it is
most likely propane blow-by. Additional HORIBA data on the influent vapors indicated the HC range
was 308 to 284 ppm, CO, was 3.52 to 3.42% and O, 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 54" H,O 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
vacuums substantially in the same range.



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” H,0. 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” H,0. 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” H,0 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
dunng 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” H,0.
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
CO, at 3.42 t0 2.94% and O, at 17.2%. The HNU 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 MW 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” H,O. The barometric pressure was mostly steady at 29.56 to 29.57" Hg and the
ambient air temperature was 46°F. At the start of the test, the well flow (EW) was set at 68 cfm, with a
vacuum of 5.0” H,O. An immediate vacuum increase was recorded on all inper and outer wells
except MW-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” H,O. This is reflected in
wells MW-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 CO,
between 3.02 to 2.78%. The O, level increased from 17.6 to 19.7%. The HNU Analyzer indicated the



23 changing from a recorded well pressure 0 a4 vacuum, This provided cxcellent data 1o support Tests #1 &
2 and 1o usc in the calculation of a vacuum radius ol intluence.

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 of between “0” to 0.10” H,0. During this period, the
wells were not vented to atmosphere. Again, the MW wells were slower o adjust to atmospheric
conditions. When they were vented, they immediately adjusted.

The advantage of the three SVE tests conducted over two days was 1o provide a method for checks and
balances on the recorded dalta, 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 information 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 cifcctive
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 (o 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 flows to the extraction well under the influence of a vacuum.
The radius of influcnce depends on soil propertics of the vented zone, properties of surrounding soil layers,
the depth at which the well is screcned, well installation and the presence of any impermeable boundaries
such as the water table, clay layers, surface scal, building basements and the presence of such arcas as tank
pits with backfill and underground utilities.

Figure #1 indicated that the effective vacuum radius of influence would be from 175 to 200 ft, with
extraction well flow of 60 to 65 cfm, and extraction well vacuum in the 5.0” H,0. This projection of
the radius of influence was determined by plotting the observed (as moditicd) radial pressure distribution
data. An approximatioa of the radius ol influencc may be obtaincd by determining the point at which the
micasured vacuum is (.18 te 0.22” H,0, It is assumed that beyond the lower point, the pressure gradient
(driving force) is negligiblc to ctfectively transport vaporized contaminants 1o the extraction well. Under
continuous operation, vacuum and radius of influence 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 of influence

All other data, including the groundwater depth, well placement, extraction well screened intervals and SVE
recovery rate, must be considered in the final design for a remedial plan.

The AcuVYac System performed as represented and should be considered a viable technology to use for the
remediation of this location. The system with the 300 CID, 6 cylinder engine can provide total extraction
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well flow of approximately 80 scfm, with a vacuum up to 20” Hg. These Systems are designed to
consume heavy concentrations of VOCs and mcct all air cmission standards. Special engincs with
cnhanced metallurgy are required for the remediation of chlorinated hydrocarbons. A special, blended
synthetic oil is also required. The auxiliary fuel can be propanc or natural gas. Electrical connections are not
required. Air injection, if required, can supply hydrocarbon free air from a 16 cfm air compressor with
vil/moisture filters of 30 - 40 cim Roots RAI 22 blowecr, both cngine driven. AcuVac can supply a custom
building designed for security, reduction of noise, and can be color coordinated 1o provide aesthetic value.

AcuVac also sells, lcases and services, electrical driven, bio-vent SVE and Air Injection/Sparge Systems.
These Systcms are designed and manufactured to specific specifications.

Once you have reviewed the report, please call me if you have any questions.

Sincerely,

L =T

James E. Sadler
Engineer/Environmental

70006.REP (Mac)
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SCHEDULE B

Summary of ACUVAC SVE TEST #1

AcuVac Remediation Inc
SPARTON TECHNOLOGY
February 27, 1997
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Page 1b AcuVac Remediation Inc.
SPARTON TECHNOLOGY

February 27, 1997

SCHEDULE B
Summary of ACUVAC SVE TEST #1

Recorded Well Vacuums and/or Pressures
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Page 1c SCHEDULE B AcuVac Remediation inc.

Summary of ACUVAC SVE TEST #1 SPARTON TECHNOLOGY
February 27, 1897

Recorded Well Vacuums and/or Pressures ]
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Page 2a SCHEDULE B AcuVac Remediation inc

Summary of ACUVAC SVE TEST #2 SPARTON TECHNOLOGY
February 28 1987
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Page 2b SCHEDULE B AcuVac Remediation Inc.

Summary of ACUVAC SVE TEST #2 SPARTON TECHNOLOGY
February 28, 1997

L 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

AcuVac Remediaton Inc
SPARTON TECHNOLOGY
February 28. 1997

Inches H.0

Deg F

Atmospheric Conditions
Barometric Pressure Change
100
- T
000 * -+
10
100
Tirrw (min)
Air Temp.
80
-
T
———
T
Yo % Gy
-
30
To Ti5 T45 75 T105 T135 T185 T95
Tiens (min)

Inches H.0

VR-1 Ext. Well Flow

T0
T15
T45
175

8
-

T135
T165
T195

Elapsed Tme (mn)

VR-1 Ext Well Vacuum

o
b

TS
Ta5
75

T105

7135

T185

T195

Eiapsed Tme (mmn)

Influent Vapor Data
Influent Temp.
70
854+ - - - - - s e - e e m e
804 - - o - e e e o e e — e oo
'S
§85f----- - ---o---d
o
5804 - - - + - - - oo oo oo - - 4
454 - - - - e s - m e e - - - - - A
40
2 ¢ ¢ £ 8 8 8 8
L S S S
Time (min)
Hydrocarbons (ppm)
1000
8004 - - - - - e e e e - - - -
B0 $ - - - - e oo oo

(=] v v w
22 2 8 8 8 8
& & 2 2 % 2
S - -
Tirme (min)




Page 3b SCHEDULE B AcuVac Remediation Inc.

SPARTON TECHNOLOGY
Summary of ACUVAC SVE TEST #3 February 28, 1997

i Recorded Well Vacuums and/or Pressures
VP-1 6.0 ft.
(=} 'e] wn wn 0 0 "} n o n n wn 3 n [Ve] [Te]
PREEEEES FEREEEERSE
VP-3 6.0 ft. VP-4 6.0 ft.
0.1 3
0084~ -mmmmmm oo
Q 0.06
z
£ 004
0.02
0 4
VP-§ 6.0 ft VP-6 6.0 ft
3 3
25 4 e
o NI E e N RS
T fi1siB- B - B-B-B--B-B-8
£ sk R R B ER R L
osiR-B--B-B-4 8% B 8%
0
MW-16 18.0 ft. MW-24 24.0 ft
15 3
T S
Q
T 05 f--cmmmmr e
£
[ - - - . r——— -
g~
05
s MwW-25 23.0ft
25 4 - s et e e e e
0 2
e S T
g
o T
054 - - - <
0 T2 5 ;r; {‘ ?;'




Page 3¢ SCHEDULE B AcuVac Remediation Inc.

Summary of ACUVAC SVE TEST #3 SPARTON TECHNOLOGY
February 28, 1997

Recorded Well Vacuums and/or Pressures

s VR4 750ft 's MW-21 184.0 ft.
o L o 1t------m e
3 z
RT3 Sos ool
ennanlll ol - N 1
o wn [’s] [Te3 n wn wn n o w un wn 8 [7e] w0 wn
- - ~ < ~ (3] W [+
TR R R E 2 F R R EEEE
s VR-3 100.0 ft s MW-17 118.0 ft
T L T T T,
0 Q
I I
c c
B Y- _ B ¢ - 2
0._-_-_-_.-___-._-._-.__.._

VR-5 100.0 ft MW-22 235.0 ft
15 15
L TR
o L A i o
I T 054 - - oo
£0s £
. 0.---—---.,-1__".'-_-_.-4_
0 05
MW.-23 204.0 ft
15
T
Q
T 0S4 cmmm e
£
0 S Y ,,; Sy “
0%




SCHEDULE A SPARTON TECHNOLOGY - Test #1, Pg 1 AcuVac Remediation Inc.

Static First Second Third Fourth Fifth Sixth
22797 Data Data Data Data Data Data Data
Time 0740 Time 0845 Time 0913 Time 0945 Time 1015 Time 1045 Time 1115

iHoriba HC ppm - ND ND ND 550 462 ND

[oriba cO% ; ND ND ND 474 4.42 ND

[ioriba 0.% . ND ND ND 16.9 16.8 ND

- o - 52 54 54 55 55 55
Temp °F

Fnﬂ uent Vapor

L’?r‘““‘“"“ 29.74 29.75 29.74 29.75 29.72 29.72 29.68

essure "IHg

ell VR-1

ixtraction Well
Flow CFM - 25 25 25 25 35 35

‘xtraction Well
Vacuum CFM - 1.8 20 2.0 2.0 26 26
Well VR-1

Well VP-1
Vacuum "H,0 0.03 0.20 0.30 0.26 0.25 0.36 0.36
Dist. 6.0 ft

Well VP-2
Vacuum "H,0 0.04 0.56 0.70 0.62 0.64 0.86 0.86
Dist. 6.0 f

IWell VP-3
Vacuum "H,0 0.03 0.03 0.02 0.01 0 -(.01) 0.01
Dist. 6.0 1

[Well VP-4
Vacuum "H;0 0.03 0.64 0.86 0.76 c.78 1.00 1.02
[ist. 6.0 1

iwell VP-5
Vacuum "H,0 0.05 0.66 0.72 0.64 0.60 0.84 0.82
Dist. 6.0 ft

IWell VP-6
Vacuum "H,0 0.03 0.76 0.82 0.74 0.72 0.98 0.96
Dist. 6.0 Rt

[Well MW-16
Vacuum "H,0 0 0.04 0.02 -(.24) -(.39) -(.56) -(.74)
Dist. 1801t

Well MW-24 .
Vacuum "H,0 -(.04) -(.16) -(32) -(11) -(19) -(.16) -(14)
Dist. 24.0 it

[Well MW-25
Vacuum "H,0 -(.01) -(.03) -(.10) -(.34) -(.20) -(.26) -(.37)
st 23.0 1

[Well VR-2
Vacuum "H,0 0.04 0.21 0.22 0.15 0.11 0.15 0.12
Dist. 50.0 ft

Well VR4
Vacuum "1,0 0.04 0.06 0.08 -(.03) -(.07) -(.08) -(.10)
Dist 75.0 0t

[Well MW-21
Vacuum "H,0 0.04 0.05 0.02 -(11) -(.15) -7 -(.22)
IDist 184.0 11

Well VR-3
Vacuum “[1,0 0.04 0.10 0.06 0.01 -(.07) -(.10) -(.113)
Dist. 100.0 f1

Well MW-17
Vacuum "1,0 0.02 0.03 0.01 0.03 0.03 0.03 0.01
Dist. 118.0 it

Well VR-5
Vacuwn "}1,0 0.03 0.09 0.07 0.03 0 0 -(.11)
Inst. 100.0 1

Well MW-22
Vacuum "H.0 0.01 0 -(.20) -(.40) -(.58) -(.76) -(.93)
Dist. 23501

(Well MW.23
Vacuum "H,0 - - - -(.58) -(.74) -(.80) -(1.20)
ist 204 0 1

-V Indicates Well Pressure




SCHEDULE A SPARTON TECHNOLOGY - Test #1, Pg 2 AcuVac Remediation Inc.

Seventh Eighth Ninth Tenth Eleventh Twelfth Thirteenth
22797 Data Data Data Data Data Data Data
Time 1145 Time 1215 Time 1245 Time 1315 Time 1345 Time 1415 Time 1445

fHoriba HC ppm 392 352 352 312 308 310 ND

fioriba cO% 4.12 3.98 3.92 3.70 3.52 3.50 ND

[foriba 0,% ND 158 153 15.0 16.9 ND ND

“?l“““’-‘"‘ Vapor 55 56 56 56 56 56 56

‘emp °F

kimm“‘m 29.64 29.63 29.58 29.56 29.56 29.53 29.53

Pressure "Hg

ell VR-1

xtraction Well
‘low CFM 50 50 50 55 55 55 65

EExlmcu'on Well
Vacuum CFM 36 36 36 4.1 4.1 4.1 5.0
Well VR-1

Well VP-1
Vacuum "H,0 0.45 0.50 0.52 0.54 0.54 0.62 0.78
IDist. 6.0 ft

IWell VP-2
Vacuum "H,0 1.05 1.15 1.20 1.30 1.30 1.42 1.75
Iist. 6.0 ft

(Well VP-3
Vacuum "H,0 0.01 0.01 0.01 0.01 0.01 0.01 0.02
iDist 6.0 N

Well VP-4
Vacuum "H,O 1.30 1.45 1.50 1.60 1.60 1.75 2.18
Dist. 6.0 At

[Well VP-5
Vacuum "H;O 1.05 1.15 1.20 1.25 1.30 1.43 1.80
Dist. 6.0 1t

Well VP-6
Vacuum "H,0 1.25 1.35 1.40 1.50 1.55 1.65 2.10
foist 6.0 n

[Well MW-16
Vacuum "H;O 0 0.03 0.02 0.03 0.02 0.03 0.03
Dist. 18.0 ft

[Well MW-24
Vacuum "H,0 -(.119) 0 0 -(.05) 0 0.12 0.48
Dist. 24011

Well MW-25
Vacuum "H,0 -(.50) -(.48) -(.56) -(.66) -(.74) -(.66) -(.26)
Dist. 23.0 1t

IWell VR-2
Vacuum "H,0 0.20 0.30 0.30 0.32 0.32 0.43 0.66
Dist. 50.0 ft

Well VR4
Vacuum "H,0 -(.07) 0.02 -(.04) -(.05) 0 0.13 0.29
IDist. 75.0 1t

Well MW-21
Vacuum *1{,0 -(.19) -(.12) -(.18) -(.17) -(.15) -(.05) 0.09
Dist. 184.0

Well VR-3
Vacuum "H,0 -(.03) 0.04 -0.06 0 0 0.16 0.30
Dist. 100.0 {1

Well MW-17
Vacuum "H.0 0.02 0.04 0.03 0.03 0.04 0.04 0.05
Dist. 118.0ft

Well VR-S
Vacuum "11,0 0.02 0.05 0.01 0.02 0.04 0.19 0.35
Inst. 100.0 1k

Well MW-22
Vacuum "H.0 -(1.15) -(1.20) -(1.40) -(1.65) -(1.70) -(1.70) -(1.60)
Dist 23500

IWell MW-23
Vacuum "H,0 -(1.40) -(1.50) -(1.65) -(1.85) -(1.95) -(1.90) -(1.70)
st 20401

<) Indicates Well Pressure



SCHEDULE A

SPARTON TECHNOLOGY - Test #1 - Pg 3

AcuVac Remediation Inc.

227197

Fourteenth
Data
Time 1515

Fifteenth
Data
Time 1545

Sixtecnth
Data
Time 1615

Seventeenth
Data
Time 1645

Eighteenth
Data
Time 1715

Static
Data
Tirae 1745

Avcrage
Data
8.8 Hrs

Maximum
Data

1 loriba 1IC ppm

286

284

ND

ND

ND

361

550

"] fonba CO,%

3.48

3.42

ND

ND

ND

3.88

3.74

"1 loriba 0,%

ND

ND

ND

ND

ND

16.12

16.9

nfluent Vapor
emp °F

56

56

56

56

56

49.28

56

Barometric
essure "Hg

29.53

29.56

29.58

29.60

29.61

2961

29.63

29.75

Extraction Well
low CFM

¢ll VR-1

65

68

68

68

68

49.28

68

iExlmchon Well
Vacuum CFM
[Well VR-1

5.0

54

54

54

54

3.76

54

IWell VP-1
Vacuum "11,0
Dist. 6.0

0.76

0.87

0.81

0.90

0.82

0.05

0.55

0.90

Well VP-2
Vacuum 11,0
Dist. 6.0 [t

1.75

1.85

1.80

1.85

1.85

0.08

1.26

1.85

IWell VP-3
Vacuum "H,0
Dist 6.0 1

0.02

0.03

0.02

0.07

0.02

0.02

0.02

0.07

Well VP-4
Vacuum "11,0
Dist 6.0 1t

2.20

235

2.35

2.50

2.30

0.12

1.56

2.50

[Well VP-5
Vacuum "11,0
IDist. 6.0 ft

1.90

2.00

2.00

2.15

2.00

0.12

1.31

2.15

IWell VP-6
Vacuum "H,0
ist. 6.0 f

2.15

2.30

2.30

2.40

2.30

0.12

1.51

2.40

Well MW.-16
Vacuum "H,0O
Dist. 18.0 1

0.03

0.04

0.14

0.47

0.48

0.16

-(.03)

0.48

Well MW-24
Vacuum "H,0
HDist 240 1

0.57

0.82

0.92

1.00

0.90

048

0.19

1.00

[Well MW.25
Vacuum "H,0
[Dist. 23.0 f

-(.03)

0.31

0.52

0.85

0.90

0.50

-(.15)

0.90

[Well VR-2
Vacuum "H,0
IDist. 50.0 Nt

0.65

0.84

0.80

0.90

0.75

0.13

0.41

0.90

Well VR4
L\!)acuum "H,0
ist. 75.0

0.32

0.49

0.43

0.49

0.39

0.12

0.13

0.49

Well MW-21
Vacuum "H,O
1st. 184.0 Nt

0.13

0.30

0.27

0.32

0.20

0.08

-(.01)

0.32

Well VR-3
Vacuum "11,0
Dist. 100.0 N

0.32

0.50

0.45

0.50

0.40

0.08

0.14

0.50

Well MW-17
'Vacuum “i1,0
st 11801

0.06

0.10

0.10

0.08

0.02

0.05

0.1

(Well VR-5
Vacuum 11,0
Dist. 10001

0.34

0.50

0.47

0.50

0.44

0.02

0.17

0.50

Well MW.22
Vacuum "1 0
Dist 235011

-(1.40)

-(1.15)

-(1.00)

-(.70)

-(.62)

-(.60)

-(1.01)

0.01

el MW-23
Vacuum "11.0
Jist 204 6 1

-(1.60)

-(1.20)

-(1.05)

-(.75)

-(.70)

-(.64)

-(1.29)

-(.58)

-() Indicates Well Pressure




SCHEDULE A SPARTON TECHNOLOGY - Test #2, Pg 1 AcuVac Remediation Inc.

Static First Second Third Fourth Fifth
2/28/97 Data Data Data Data Data Data
Time 0730 Time 0745 Time 0800 Time 0830 Time 0900 Time 0930
I {onba HC ppm - ND ND ND 246 264
litoriba cO.% . ND ND ND 3.42 3.20

litoriba 0,% ; ND ND ND 17.3 17.2

| nfluent Vapor R 55 55 55 55 §5

Femp °F

(ﬁ“"’"‘“‘““ 29.48 2948 29.49 29.50 29.52 29.55

Pressure "11g

ixtraction Well
Ilow CFM - 68 68 68 68 68
cll VR-1

Extraction Well
Vacuum CFM - 48 5.0 53 55 54
Well VR-1

Well V-1

Vacuum "H;0 0.01 0.80 0.88 0.95 0.95 0.90
Dist. 6.0 f1

IWell VP-2
Vacuum "1 L,O 0.01 1.70 1.85 1.90 2.05 1.95
st 6.0 (1

Well VIP-3
Vacuum "11,0 0.02 0.02 0.02 0.03 0.02 0.03
Dist. 6.0 f

Well VP4
Vacuum "H,0 0 2.10 2.30 2.40 2.50 2.50
st 6.0 1t

cll VP-5
Vacuum "H,0 0 1.80 2.00 2.10 2.30 2.15
IDist. 6.0 1

Well VP-6
Vacuum "H,0 0 2.10 2.35 2.30 2.55 2.40
[Dist. 6.0 N

Well MW-16
Vacuum "H,0 0 0.33 0.41 0.47 0.81 0.83
Dist. 18.0 it

[Well MW-24
Vacuum "H,0 0.02 0.23 0.47 0.62 0.93 0.95
st 24.0 N

Well MW.25
Vacuum "H,0 0 0.15 0.35 0.50 0.88 0.97
Dist 23.0 ft

Well VR-2
Vacuum "H,0 0.02 0.58 0.72 0.80 0.94 0.87
Dist. 50.0 ft

Well VR4
Vacuum "H,0 0.02 0.23 0.31 0.44 0.54 0.47
Dist 750t

ell MW-21
Vacuum "11,0 0.01 0.10 0.19 0.27 0.37 0.35
Dist. 184.0 ft

Well VR-3
Vacuum "H.0 0.01 0.24 0.35 0.45 0.52 0.50
Inst. 100.0 0

Well MW-17
LVacuum "H,0 -(.02) 0.25 0.39 0.10 0.12 0.12
Jist. 11801t

Well VR-S
Vacuum "11,0 0 0.24 0.38 0.50 0.52 0.55
st 100,01
Well MW-22
Vacuum "H,0 0 0.04 0.14 0.29 0.56 0.68
Dist. 23501
Well MW.23
Vacuum "H.0 0.02 0.04 0.13 0.31 0.56 0.62
[Dist 2040 11

<) Indicates Well Pressure

NI - Ne Data



SCHEDULE A

SPARTON TECHNOLOGY - Test #2, Py 2

AcuVac Remediation Inc.

2/28/97

Sixth
Data
Time 1000

Static
Data
Time 1045

Avcrage
Data
2.6 {rs

Maximum
Data

Horiba HC ppm

252

254

264"

“l foriba CO%

2.94

3.19

342

"l joriba 0,%

ND

17.25

173

lf

nflucnt Vapor

emp °F

55

55

55

arometrc

29.56

29.57

29.52

29.57

Pressure "Hg

ixtraction Well
“low CFM 68 - 68 68
ell VR-1

[Emmcu'on Well
Vacuum CFM
[Well VR-1

fWell VP-1
Vacuum 11,0 0.80 0.01 0.88 0.95
iDist. 6.0 R
IWcll VP-2
Vacuum "H,0 1.85 0 1.88 2.05

ist. 6.0 f

Well VP-3
Vacuum "H,0 0.04 0 0.03 0.03
Dist. 6.0 1

iWell VP-4
Vacuum "H,0 2.30 0.01 2.35 2.50
st 6.0 ft

cll VP-5
Vacuum "f{,0 1.95 0.02 2.05 2.30
ist 6.0 ft

IWell VP-6
Vacuumn "[1,0 2.20 0.02 2.32 2.55
Dist 6.0 1t

IWcll MW-16
Vacuum "H,0 0.70 0.33 0.59 0.83
IDist. 18.0 ft

[Well MW-24
Vacuum "H,0 0.76 0.20 0.66 0.95
IDist. 24.0 t

[Well MW-25
Vacuum "H,0 0.85 0.50 0.62 0.97
Dist. 23011

Well VR-2
Vacuum "{1,0 0.72 0.06 0.77 0.94
Dist. 50.0 fl

Well VR4
Vacuum "H,0 0.37 0.07 0.39 0.54
Dist. 75.0 ft

'Well MW-21
Vacuum *H,0 0.21 0.05 0.25 0.37
Dist. 1840 ft

[Wcll VR-3
Vacuum "H,0 0.46 0.08 0.42 0.52
Dist 10001}

Well MW.17
Vacuum "H,0 0.10 0.01 0.18 0.12
(st 1180 (i

Well VR-S
Vacuum "1L,0 0.50 0.09 0.45 0.55
Dist. 1.0 1
[Well MW.22
Vacuum *[1,0 0.57 0.52 0.38 0.68
Iist 23501
[Well MW-23
Vacuum "11,0 0.64 0.52 0.38 0.64
IDist. 204 0 1 B

<) Indicates Well Pressure

Ni) . No Data



SCHEDULE A SPARTON TECHNOLOGY - Test #3, Pg | AcuVac Remediation Inc.

Static First Second Third Fourth Fifth
2728197 Data Data Data Data Data Dats
Time 1115 Time 1145 Time 1200 Time 1230 Time 1300 Time 1330

Horiba HC ppm - ND 242 ND 278 ND
[itoriba cO% - ND 276 ND 3.02 ND
litoriba 0% - ND ND ND 176 ND

I!(nﬂucnl Vapor B 56 56 56 56 56

‘emp °F

B{mmﬂ"‘ 29.57 29.56 29.56 29.54 29.53 29.54

ressure "1g

ixtraction Well
‘low CFM - 68 68 68 68 68
cll VR-1

hixlmcu'on Well
Vacuum CFM - 5.0 52 52 5.1 51
Well VR-1

Wil VP-1
Vacuum "H,0 0 0.74 0.72 0.70 0.67 0.75
Dist. 6.0 t

[Well VP-2
Vacuum "H,O o 1.75 1.75 1.75 1.65 1.75
IDist. 6.0

Well VP-3
Vacuum "H,0 0.01 0.03 0.01 0.03 0.02 0.04
Dist 6.0

[Well VP4
Vacu.m "H,0 0 2.10 2.20 2.20 2.00 2.20
ist 6.0 Nt

cll VP-5
Vacuum "H,0 o] 1.80 1.85 1.85 1.70 1.75
Dist. 6.0 f1

[Well VP-6
Vacuum "H,0 0 2.00 2.15 2.15 1.95 2.10
IDist. 6.0 it

Well MW-16
L\;ncuum "H,0 0.01 0.03 0 0 -(.22) -(.26)
ist. 18.0 1

Well MW-24 .
Vacuum "H,0 -(.02) 0.17 0.35 0.45 0.36 0.48
ist. 24.0 11

cll MW.25
Vacuum "H,0 -(.01) 0.08 0.16 0.17 0.09 0.20
IDist. 23.0

(Well VR-2
Vacuum "H,0 0 0.54 0.58 0.58 0.85 0.60
IDist. 50.0 ft

IWell VR4
Vacuum "H,0 0.01 0.15 0.21 0.22 0.13 0.22
Dist 75.0 1t

(Well MW-21
Vacuum "H,O -(.08) 0.02 0.05 0.02 -(.12) 0.04
Dist. 184.0 ft

tWell VR-3
Vacuum "H,0 0 0.16 0.22 0.21 0.15 0.26
Dist. 100011

Well MW-17
Vacuum "H,0 0.01 0.04 0.04 0.06 0.07 0.05
Dist. 118.0 ft

Well VR-5
Vacuum "1{,0 -(.05) 0.19 0.25 0.22 0.15 0.32
Dist. 10001

Well MW.22
Vacuum *11,0 0.02 -(10) (A7) -(.22) -(.40) -(.37)
st 23501

Well MW.23

Vacuum "11,0 0.02 -(.12) -(.16) -(.30) -(.36) -(.34)
st 2040 11

-(Yindicates Well Pressure



SCHEDULE A SPARTON TECHNOLOGY - Test #3, Pg 2 AcuVac Remediation Inc.

Sixth Seventh Eighth Static Average
2/28/97 Data Data Data Data Data
Time 1400 Time 1430 Time 1500 Time 1545 3.6 Hrs

I{oriba HC ppm ND ND 254 - 258 278
[fHorba cO.% ND ND 278 . 2.85 3.02
lioriba 0,5 ND ND 19.7 ; 18.65 19.7

Frnﬂucm Vapor 56 56 56 - 56 $6

emp °F

Maximum
Data

l&‘g_“"“““"" 29.55 29.55 29.56 29.57 29.55 29.57

ssure "I g

Ixtraction Well
‘low CFM 68 68 68 - 68 68
ell VR-1

xtracton Well
Vacuum CFM 52 5.2 53 - 5.16 53
Well VR-1

[Well VP-1
Vacuum "1,0 0.84 0.83 0.88 0.03 0.77 0.88
Dist 6.0

Well VP-2
Vacuum "H,0 1.80 1.80 1.90 0.03 1.77 1.90
Dist. 6.0 ft

Well VP-3
Vacuum "1,0 0.04 0.02 0.02 0 0.03 0.04
Dist 6.0 1

[Well VP-4
Vacuum "H,0 2.30 2.30 2.40 0.04 2.21 2.40
IDist. 6.0 1

[Well VP-5
Vacuum "H,0 2.00 2.00 210 0.06 1.88 2.10
Dist. 6.0 N1

(Well VP-6
Vacuum "1{;,0 2.20 225 2.35 0.06 2.14 2.35
iDist. 6.0 fi

Well MW-16
L\;acuum "H,0 -(.14) -(.04) 0.02 -(.03) -(.08) 0.03
ist. 18.0 ft

IWell MW-24

Vacuumn "1,0 0.58 0.70 0.82 0.43 0.49 0.82
JDist. 24.0

Well MW-25
Vacuum "H;0 0.32 0.44 0.60 0.43 0.26 0.60
Dist 23.0 ft

(Well VR-2
Vacuum "H,0 0.72 0.74 0.82 0.10 0.64 0.82
Dist. 50.0 it

IWell VR-4
Vacuum "H,0 0.37 0.43 0.47 0.06 0.28 0.47
Dist. 750t
IWell MW-21
Vacuum "[{,0 0.16 0.18 0.24 0.07 0.07 0.24
st 184.0 (1

Well VR-3
Vacuum 11,0 0.38 0.38 0.49 0.08 0.28 0.49
Dist. 100.0 1t

Well MW-17
Vacuum "11,0 0.06 0.10 0.15 0 0.07 0.15
Ihst. 118.0ft

Well VR-5
Vacuum "H,0 0.38 0.41 0.49 0.09 0.30 0.49
Dist. 100.0 1

Well MW.22
Vacuum "H.O -(.25) -(.14) 0.06 0.10 -(.20) 0.06
Dist. 235.0 1t
Well MW-23
Vacuum "1,0 -(.24) -(.15) 0.03 0.07 -(.21) 0.03
st 204011

-0 Indicates Well Pressure



Vacuum in Inches of Water

Figure #1 AcuVac Remediation Inc
SPARTON TECHNOLOGY
February 27 28, 1997

Radius of Influence
Data from Tests #1, 2 & 3

10
\\
1 \X
S — . N
s ———Fit
T ® Data
~\P\L\q\ — — Radlu_s—
0.1 i |
1
3 1
| 1
' 4
l |
¥
N [}
| I
N i
| I
0.01 } t t + } t ! t
0 25 50 75 100 125 150 175 200 225

Distance from Test Well (ft)



mm OPERATING DATA-TEST#_ 1  pAceE#_ |

ACUVAC

SVE SYSTEM

Location:S PRART oM TECHNOLCL Y , TNC - ~RI0 RAncHgUMProject Engr: SaBLIEn. ] LUNdDSREN

Date: | 03 -27-97 - — — — —
Time Time Time Time Time Time
Parameters OI140 | 0845 | 0415 | 0945 | 1015 j04s
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
(05 5] i0588 | j059.> | 1059.8] 1060.D1 (0608
o iBoo | 250 | 1800 | jgoo | aus0 | 3is0

é Oil Pressure osi 50 50 S0 50 50 o

% Water Temp o ’40 /(,O l(oO l@o /QO |®O

g | 14 i4 14 4 (4 14

Intake Vac . .
& “Hg )7l 12 14 1 4 i5 | 4
Foctpropane om | 130 I>5 (30 (20 iS50 (35

S |5 38| %50 |1 30 |15/ 30 |5 oo | -1 /i

é cfon-e o cfm - "’1/ 25 )/ >5 'A/ >5 Re /35 -a/ 35

é ExirV&njvleIIVac 0 _ "8 .;.,D &lo Q.O &\Q

% Inﬂu\e}»t Vafo_rTemp o . 53\ 5.4' 54‘ 55 5. 5

% Air Temp £ 4 45 44 47 48 48
arometric Pressure . .

£ |2 sl 2424 ] 2415 | 2974 | 3475 39712 3212
VP-{  ™Oo] ,03 20 30 20 e25 .30
V-  HO| 04 LSk .10 O o E0
vp-3 WO ,03 & .03 « O™ 0l .0 (.ol
\/\Fr"“} "H20 105 g ,(o’-(" .8@ l'7é 078 ’coo
VP-5  HO[ 05 = G L 73 o4 s .84

§ VP-4 ‘HO 03 3 ]1¢ , B3~ . 74 2 .98

S L MW-i6 w0 0 | o4 | ox | (.4) | (,3a] | (.5¢)

S [ Mw-34 HO| (04 3| (ie) [ (,33) | (. 1) (.\q) (.16)

3 | _Mmw-35 ol (o) (o3) | (.10) | (,34) (20) | (20)

2 [VR-3 w0l .o | A o | 4I5 Al 5

~ | {(R-4 HO| ,04 &| oL L 08 (,03) (.o7)] [(.08)

g [Lmie-3] WOl 04 (] ,05 03 | (1) (5) 1(.17)

zZ | VK-S "WO] .0 10 ,06_ | 0l Coil (o)

S | Mw-)] WO L0Q .03 0l 03 .03 .03
VK=-5 HO | L03 .09 .01 0> (&) (0]
I Y ) (,20) | (.40) (s8) | (.76)
MWy Wl - - - (-38) (24) | (-99)

3 SVE oot | OFF BT ow oM od or

= ir Injection Pressure

) M) Y. R - il ——

g Air Injection Flow o W { A _ _ _ _ .

Samples




) frstrument Hotmn | Houma | UHowsa | Womnn
e oql0 0q30 (00O 1030
HC

E n | 550 | 462 343
Co,

I ? 4 r74 4‘4 a\ 4\ "3\

CcO

@) ” % 0
0,

E %l 09 6B

@ o ppm 715

5 co,

= % 2,50

A [ale] % ‘ 3¢

E Air/Fuel Ratio

%

DATE: 0/21/ 497

OPERATING DATA AND NOTES
TEST NO: _{__ Page No: _(

0630 | Acrwved ol location - Posidioned SUE qust-cwx
neav VR-1\ c;s Ahe extroctia w&.w\ (E(D\ )

o700 OOQA,\C(Q cx“ WQJ\S - F(“:e_cQ Ouxr(r wells UJ\'H'\ OKUQ‘S

o115 (:o.\.t(ot‘a*ecq \\'\sxmmm\:ﬁ

0740 S‘Tf-\(LTF.j) SUklE SL\S&Q&V\ -Cou Q,L\Ce(){ c-e9 waoven af
Recordl  sholic. wel dala

0B4s Stan< “TEST 4 lcms_—_IOSS’an sel @ 23S cem - Uoe
B l'6 u H’-‘LO - :'\\-L’wQ WCSXMSE. oW ou-Lu weﬂi%
E&T= A50°F

oqo | Homen Deda— Tnlluent Vapoms -he@ 50ppm cosz &4 7o

0415 locordel date -~  EW s-\(-caoaq e 2,0'Hr0 Flow @ D3cem
Tn%a'wc,ﬂés f,l-:goaq - Oua"'ﬂ‘ wo(ls cocevcasl'wcj

0430 HomBa Byta - uc e 463 pgom  CO. = 4.4 CO -O

04 4% QECC«QNQ Qela- Tober nd gabe  well mcﬁen’nm &eczm',mq Averd

05 Qdca‘(&tﬂ (Qal& - Wells Mosj"(ﬂ S(a‘o lucQ —D«(l %Hs\ovw: 5Lcacﬁ(

i030 Hottan Bale- He < 3‘(lm, Cow € 413 %

[035 Tneveased F W Llew 42 35.m  Vae @ ASY W0

045 | Recordel Dada ~Toderuello on increooin trend - ouder well deccecs




l./v,d— Acfac Runedation Inc. OPERATING DATA - TEST #

ACUVAC
PAGE# _ . SVE SYSTEM
Location:s PRRTOM TECHNOLCEY  TNC - ~RIo RAncHgbMProject Engr: SABLEJL!Lunoc,aE.M
Date: |6)-3797 - — — - —
Time Time Time Time Time Time
Parameters 1is {45 NES j24S {315 1245
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
Ll | 10618 | (623 | 10628 | 1063.3 | 10638
e 200 | xo0 | 2uw0 | 306 | 2400 | auco
§ QOil Pressure osi SO SO 50 50 50 5 0
% Water Temp - I@O [@O )@O /bO [ ,70 ’,70
s | 14 | iy 14 /4 /4 14
21" el 14 13 i3 13 12 i3
Fostpropane om | 135 45 : 45 145 [ GO %)
cgf. Fresh Air Flow i i / D o) O o
4] Extraction ow { P
2 VR o '4/%5 B oy |8 f;o “ /50 |'®)ss |'!!/s5
ion W IVac
fév e 26 | 3¢ 36 3.0 4.\ .
v f’?i = 55 |55 s | se | sc | s
% “”*’“"_ | 48 50 50 5| 53 54
2 Barometric Pressure Hg 9.51.&8 96{.(74 }‘1,@5 ;q 58 351’56 ngk
Vb-1i HO | . 30 45 50 RN 54 » 54
Vo- HO | 26 [+05 [[15 {,20 t.30 /.30
yP-3 O] ol Lol 0\ 0l Y .0\
VP-¢ RO [ 03 I.30 i, 45 [,50 | 1.¢0 / o
VvP-5  HO| @3 1,05 (.5 [, 20 .23 [.30
2 [ VD-C WOl b (25 i35 1,40 | | .%o 7 53
8 muw-(b “Ha0 (l 74') O 03> LOXN -03 <02
S| _mw-2¢ WOl (14) 1(.(4) o O _1(.05) | oo
4 |_Mmw35 wo)] (37) [(,50) (.48) | (56) (o) [( 74D
o JE-a0 RO| X D0 230 .30 5 .32
& VR-4 ol (. 10) 1(,07) L0 | (,04) 1(.03) 0.0
S MWl o] (L3 (14) (Y T (a8 16T (157
[ VEa oL [Go3) | o4 | loe) [ o6 2.0
s Mw-17  HO| " 0l O 04 203 .03 C.04
VE-5 “HO| ( {1) O .05 .0l ey . oY
Mmw 93 HO| (,43) L15) [ 130) L/ 40) ((.e5Y |(r.72)
miv 33 RO ([ 10) [({t.40) (1.30) 1(l63) [ (i8s) (/95D
"H:0
g SVE oot oM oV oN or o
z Alr Injection Pressure
S Air Injection Flow o U{ A _ - _ _ _
Qamnles




Instrument ,
- Homanl  foanhy | oo
E Time
VOO TE:%e) \30 0
HC
E Pr 353 | 353 | 303
D Co,
he % 3 “{8 Bnq b 35 70
CO
2 % O o o
2 |°
> % /5.6 /1353 15.0
HC
% ppm
9 co, o
! CO
%%
E Air/Fuel Ratio
%
OPERATING DATA AND NOTES
DATE: 0*/31/47 TEST NO: _|__ Page No: _&\

oo | Hotann dath- NEe € 353 2 Cor@ 399 —HRHL GOpem

is DCCL‘(\,Q&Q Aala - Bgmr\r\cflw\'e, Dressose_  Heerco sh\q\ mm}iQ;q\
A o&)s.'.w'a Liw wc—\\s &An‘:\‘ .\vv((u ene eﬂ ~EW How= 3ScFm’,Uoc,=3.-fc

[130 Tnc,wwge,:o Ew Low Yo 50cem . Uocuum €_ 3,40 '4>0

[140 HotbA Data- He = 3530pm  COp 2 34672 O»= 153 AMLZSG0Mm
4s Qécoonon data - Taerceoed  Flow end Jag a‘C-Ct.u(.\O\q\
a“ welles - Ow .\t\c-«’o;(v}\q\ J«MLQ‘EUJ -‘-‘au:& SOc=m, doc.@'bé" e
Q)zwcm»—\ﬁc Quessonre sL;‘\\ on oqce.veccc,\'vx-\ -\vowch
{15 QG'.CL"“CQMQ date. -~ AL \ni«’-l‘ condd ot o:lu welle, An
Laewecoing  Uae cien  drondd = Slahk  decwese. (n Baveadin fiddls
[24S eca)«-chtQ\cQa.-La»" &vmrr\c.-(—r(c Dressuve  on f‘d{)l‘cﬂ &ecwcage. -
Albecting ol wells — Flw € Soerm - Joc @ 3.6 "HAO
{300 HorsA Dol e e 33pm, €02 3707 0x@15 7 HUU S304nm
510 Theveeoed wel Llow +o 53 cem - Joe © 4 "D
1318 Q@@«&zﬂ cQa‘l'cL —Im‘c u,e,us on 9!q‘\¥!nc’m‘(,9mq Joec., ‘Lv&v\ﬂ Other
5\-eu&u % ¢Q€<'vcos\mq @ommckwc, Press ch’cMSm W:n:Q
(345 QQcLNQOCQ 4044& A wc/&‘% mos{JQq 5*6@(91\ £ Ff@wG S5 cem

Joc. & 4. “Hio - Al sqsl-&ms now ma( Lavo med it *




Zm Katne Ramediaion . OPERATING DATA - TEST # __| PAGE # 3

ACUVAC
SVE SYSTEM
Location:S PRRTON TECHNOLCEL Y , TNC - ~Ri0 RhwcHgimProject Engr: SABLIER. f Lupds.eenN
owe: |02-57-97| - -
Time Time Time Time Time Time .
Parameters 1415 1445 1515 /545 1615 1 645
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
10643 ] 10649 | 10653 | (065.8 | 0662 | (066.9
RPM 2400 | 2400 | 2400 | 2400 | 2400 | 2400
§ Qil Pressure ol 50 S 0 50 S o 50 50
% Water Temp | 170 /70 )70 i70 170 [ L0
z o 14 14 14 14 14 (4
= ) B I [ I Il U
S::ngawpane cth /50 /50 /50 (C)CQ /w | GO
= Fresh Air Flow , o) O O 70 , O
< cfm -
S Extractcon-\‘l.v‘ell Flow i 11755 5 / QS LS /(95 I;@/éga i.& /65_ LG/ 66
g \; n Well Vac 4 K 5-; 0 51 5 ; 4\_ f.)'.«' 4_ uf)'.. { {
5 'f""\e,"“z?{ o | 56 5¢ SG 56 5¢ 56
% Air Temp oF 54— Y| 4% 40 4| 31
: Barometric Pressure Hg a_q 33 aq 55 94 ,33 aq 50 aq 58 aq( 0
V-1 HO| Lo 18 i 81 £l [0
V-2 *Hz0 :4—’9. 1,75 ( 15 .85 t.80 .95
VP-3 Ho ol e OX . O .03 L\ ('
VP-4 Ol 175 2. \8 .20 2.35 235 ASD
VP-g5 HO | 1,45 r &0 1,90 2.00 Q200 Hf5
Z [ VP  HO| V.68 .10 2.5 2.30 | 520 pX
3 L mw-1 O] O3 .03 03 .04 A4 . 47
S [me24 %0 15 48 57| .83 | .4 (.60
9 [mw-25  ®OI(,e6) [(30) [(.53) .31 JEEEN -85
“; \/Q’; “Hz0 045 » k’é Y (a"r'; u% ,tj‘o eqo
o V2‘4 "H:0 ,‘.lf_)‘L ._;1‘7 ,_33\— (;44 (4’3 144
e [ nw-al  Ho[(.05) .09 NE) .30 37 33,
zZ | Ve3> Nz .30 2N 050 45 «5D
S [Cmw-7__mo| cf .05 06 | .10 .10 Al
V-5 Ho 1 14 .35 4 50 L STAR 50
M RO | 1110 [(1.603 [ {/.40) | (l. m [ L.co] (.70
me-23  HO[ (14q0) [[T10)  J(Lee) [ (120) [ [.e9) (75)
“H;0 e
?1) SV on/ofr oV oL oV oV
= Air Injection Pressure . N ,A — _ . . —_
g Air injection Flow o W ( A . _ _ _ .
Samples




Instrument

AV XTLTAN RO HOHOP]  HotpA-

Time

1 400 (435 1520 1935
PR 3R 3|0 286 284
3.52 3.56 346 3423

HC

VAPOR/INFLUENT TEST
8
o

% O O o o)
OZ
% /qu —
HC )
% ppm i75
co,
) % (0.5
a co _ N
70 '
E Alir/Fuel Ratio
% 30 |
OPERATING DATA AND NOTES
DATE: €2/21/97] TESTNO: _| _ Page No: =

1400 | 400BA Dudo- HC @ 308ym COvc 352% On@ séq%gmdo'

(415 on.«Qch Nt - O der ¢ ,).,,A«; wrelle W\CQ\ca-L\\Aq \vxcwc»elwi

Jocuowa -‘wm& Mmw - 32 *—D?; used ~§e4~ x‘c(tmc- W

/A\)O —rf\cvtcsc‘(q Ew Flow ’LO éb cFWN, an. . S0 “E\bo

1439 Horinn Dla - He @ 30 Co. € 3% CO =0 AW 63004

(445 QCQ’JLQ\:’CQ Ea‘kﬂ—" 5\'\\ wei\s on 'm‘c,rcnslr\qu«cuuwx Jx-voNQ —Q)a.c.m_\v;;

)
fressure 5-(105(1,_‘ ~BEWw Q(owQ_, Q’Scf-'mf, Uoge & S.O"HLVO

(5(5 | P e corod) MCL - Oube of Tl wels g-‘-coch\ 1o

S\:q\\.‘&( iv\tvfcs\'o\q JTv'c»cQ - %owomc'kv;‘\c, Q resE0 VR SS"C"&\
A7 \ il N
(530 Taevesard EW Llow 4o ©B cem  Jgeuum @ 5, X" o

{530 Hoetba Dude, - He @ 386 pym —CO, @ 3.48 0o 7. WL GO0 pfim

(535 | {ornn Daln - Emiggicas

/545 p-zco cQ(cO cQa{—a Dc(( u)&( [ea) ‘(nc,rcog‘:\q vocudgw lmév\g - e_‘aV‘c'\‘V\c—{‘vf\‘c

,[7“5% ‘LC'““%(Ni - Fw 'é[ou/ & Cfeem - Jae <« 54"{4,.0

I(aIS chcr\'je'c cécr(-d.. Q” we/ul S{racoq ('0 %i\q‘r‘ Uauc(*&\w\s

Ew Utcuuin A 54ﬂa<) -C'(au < 69ca—m Ban hess +

[ 4S (Zecatﬂ(/ (ﬂd'{‘c\_ ~Al edls (ﬂci(caémq /lc;caemg Uoci g m

4-:":4”((7‘ @A& Poesc, 4 al 31‘3'!‘5*71% %*L(oégg%



ﬁ ~=-i=n-fuuwr-=- OPERATING DATA - TEST # __| pacex 4

ACUVAC
SVE SYSTEM
Location:S PRRTCN TECHNOLCE Y , TNC~ ~ R0 RinciHgbmProject Engr: SaNLIZR, f LupdeeEN
Date: | 0 3-377 —
Time Time _ Time Time Time Time
Parameters i715 i 745
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
ey | 1001.9
R.P.M.
2 oo | @00
=4 Oil Pressure _
& sl 50 S50
(@) Water Temp )
§ °F I 0O i 0
Volt ) )
z | 14 i¢
LZD Intake Vac
i "Hg (1 17
Gas Flow
FueVPropane ch I S C | (4]4)
e Fresh Air Flow
g cim 0 O
¥2 | Extraction Well Flo 2
% acon‘:‘e wcfm [C /658 \50
% Extraction Well Vac -
S VT el 54 | —
: influent Vapor Temp
5 ve-l = «| B¢ —
[ Air Temp .
2 | 38 4¢
= | Barometric Pressure ] J ,
< Ho | Gl | 34 ¢l
VD~ RO e | .03
yP-3  HO| [,@5 LB
V-3 CHO[ o 103
VP-4  HO] 3,30 x4
VP-5 MO 3,00 RN
2 VP-___HO| 3,30 AN
S [ _Mw-1c__"o| .48 e 3
§ lﬂw"')‘{‘ "H0 »qo '46 rel
'_-’J mw Rg  HO ,610 950 3
I T R N I >
> [ Ve-g ™o .39 RN
e [ mw-3( WOl 20 08 %
Z [ _ve-3 WOl .40 | .08 F
p mw-17 MO C& XY
VR-5 MO 44 O3
Mw-dX O] (&3) | (,e0)
mw-33 Hol ([ qp) | (.64)
*H;0
g SVE onoff On OFF
1= Air Injection Pressure _
g psi N ’ A - - - —
ir Injection FI
S Air Injection Flow o W { A _ _ _ _ .
Samples




Instrument

Time

HC

ppm

Cco,

CO

R

VAPOR/INFLUENT TEST

HC

é co, pp;:
7 co
E Air/Fuel Ratio .
%
OPERATING DATA AND NOTES
DATE: /121,47 TESTNO: _{ _ Page NO:L__
/7/5 Qecc»&c‘] dale - DU wsedl U\é)(m(-«mL S(:a‘m“
oriatins, glfasz lo ol s/tc;A*(u - Stk
it'\cm‘cce;c__ (n Bzvgmalw:.- /)"C-S:Qu,-&, ""EZ() iéﬁw wzﬂ
Vocuummn sieocﬁ-u
(1360 | Shet o SUF on el UR-I
A'(( U.:cMs bc.m:nééﬂ l){,uqqfci
745 ﬂeca.vQO(O f‘:'io&L(c_ UJC/QQ, (/doi‘lr& - Qz gc,O.uc.g\ UacuomsS
remained  on 2l wells X MW 23 -33 wheh
r\cmam’ccg ooy pecsoe deomg_i«';e P ressore
Wee, SLQJ.CQ%
TesT 4k | Cempleded —  4.3ues
o630 C loeed a@ S:::cu.:e(o O-QQ ch-“(' S(‘L,O'C MS"A@N
sile,




mw OPERATING DATA-TEST#_2. _ PAGE#_|

ACUVAC

SVE SYSTEM

Location:S PRRTON TBCHNOLCES Y, TNC - ~Rio RhwncHgtmProject Engr: SaOLER. !Lupoc..e.r—:w
o | 92 @A) - - - . —
Time Time Time Time Time Time
Parameters 0130 | 0145 | 0%00 0830 | o400 | 0430
Hr Meter Hr Meler Hr Meter Hr Meter Hr Meter Hr Meter
A | 0eB4 | 10087 | /eega | loeq.g | 1170.3
e J4o | 2400 | 400 | 400 | 3400 | 2400
=7 Oil Pressure —
2 o 50 50 50 50 50
g Water Temp o / 4’0 /bo /@0 /‘90 /@O (LaO
[ M| | 4 14 | 4 | 14
E} Intake Vac g / 7 ” // )/ [/ l ’
Fosipropane o | 105 /50 /55 155 | 155 | 35
_E Fresh »?ur Flow e 3 5 ) Q O D O
§ Emaclxonxv‘ell Flow o . 1,55/(08 /,5';/(08 Lo /606 M’/()@ NS /%
g \; nWell Vac —— 4' 8 50 5 } 5..; 5 S, 4
% Innue}wt Va‘-p'or Temp o - 5 5 5. 5 5 5 5 S 55
Air Tem )
g1 | 38 38 fo | 4 3% | 40
Baromelric Pressure -
g wo| 2448 | 2948 | 47T | 24.50 | 94,53 | 29,55
VP- WOl ol L 8O .88 (45 45 490
VP- X "H0 ol [0 L85 /40 205 i 45
\/AP-B "H0 03« (8 ¢OA -03 O .03
VP-4 W01 o I 2 230 240 250 2.50
VD= WO[ O S| 180 200 | 20 2,20 215
2 VP Fo| o0 J| Juo 235 2,30 2.55 | 4,40
3 Mw-6 ™Mo O ‘§ 33 1 .47 21 &2
Z Mw-34 WOl o3 D 47 2N A3 .45
3 [ mess O o 9 .5 35 .50 23 AT
2 Vie-n Mol 03 fl .58 A y23) 44 .87
> [ ve-4 Mol o3 x| ,2> [ .31 44 54 | 4]
e | myal o] .o 10 19 27 37 .35
Z VIR-3 Mo | o <24 35 A5 NG .20
p mw-(7 "o (.03 25 .39 10 NEN AEN
VR-5_"o| © : 35 50 [ ,63 | .55
Nw-33_HO| O 04 14 Y 150 | 68
M-3R HO| 03 o4 (3 31 (S | G
*H20
g ™ owor | OFF oM o¥ oV X%
£ | Alrlnjection Pressure - _ —_ —
% Air Injection Flow = M ‘A —
= J cim Y { e - - - - —
Samples




Instrument

oo | deqian

Time

A0O 7% )

HC

™| 4 | o4

co,

"l A 3,20

co

VAPOR/INFLUENT TEST

% © o
0,
7.3 172
HC
% = PP:
B |co N
% Air/Fuel Ratio
%
OPERATING DATA AND NOTES
DATE: &-/ X/ 471 TESTNO: oL PageNo: |
07co Drrived o sidte - Made sqs(-em Moeﬂu ~ Cali beodd
\V\S“hmm&v\% D(quﬂQ oa(—w u,e&.qs
0130 Cecoedoll slotie  coef  Qate -
STRLT TEST T4 “B P Fow @ 68efm ~Uocvum ot A8 "HQ
O14% Roccelall Qate -~ A wells wdicated ou immediaie
NS pemS < Yo L 'm‘p\{,;& EWO fow < uoe_uum'ga-p O,ess"ﬂea%-\
0800 Pacordl]l dotas -~ B woe @& S0, Howw @ OB crm
AL elke  condivue  ga INEVOSIne  Uac m Lremcd
P)ow.:sm&v‘lc. pressae.  an s\\;\‘\asr (neveos e
o8 | ompa  bola —HC 2246 ppm COn=3,42 7, Or2 113 Yo Hou=0
0830 Qeca'c/QﬂcQ Decto~ @av‘ow\d'[““%— Pressuve ;V\CV’CK’Q‘\VO\ uy ,OéuL\q
A\ wells ca \V\CWOS\WO\ veewum A ek — %qc;‘rw pa'owc\cﬁ, {
[ol2{cYe) (Zeco.»cQoQ Deck o — BMW_\W wenweoordd 0 (-\<L~ Al e, )
t’(v‘\‘LW\ue own \v\cccﬂswq\ J/«—%Q Ol %;L,u JavwaLogsL«tQL‘
0@30 | Uolith data e < 34 ppm COx 23,007, OO0 0= (1,27 Hiu:= ewa
0430 02:5«(9{(0 &O‘lov“ %amw‘iwp pressil ca mcwaemq t—Lvero(] - O
ol Tade wells, 5-‘?00CL‘ b 5(@&,& (newoses - Node e (hectoe
on MW -2 ¢33 l )




ﬂ Aot Ramdiaton i OPERATING DATA - TEST# 2~ _ PAGE#_S~

ACUVAC
SVE SYSTEM
Location:S PRRTON TBCHNOLCE Y  TNC - ~R(0 RAMCHQ”"'\PQICCt Engr: SAOLER, !LUHDQUEN
Date: | 02-28-9 1 —
Time Time Time Time Time Time
Parameters {000 {od4s
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
(0.8 | 01,4
R.P.M. .
2400 j Boo
o4 Oil Pressure ~
§ psi Bo 50
% Water Temp - 6o ¥ (ﬂO
X Volts
2 4| 14
Intake Vac
uz_) " "Hg L {0
Gas Flow
Fuel/Propane ch {55 (0O
e Fresh Air Fl
g resh Air Flow o o 3 (a
4} Extracuon Well Flow R
g - cfm /(pg -
Extra nWelI Vac . . —
: ve- S.A.
Influe tVapof Temp
g | Vesl © «| 85 -
[ Air Temp
g | 40 44
Barometric Pressure -
2 “"Hg g‘q .Sé aqcb’?
VD‘ \ “H0 N {e) el
VP- HO| |, 85 &
VW3 RO .ok o
VP-4 HO | 2.30 Ol B
V-5 HO | 1,45 O3 4
2 [ Up-G  HO| 5,20 L0
3 | _mwie Ol 70 23 3
T 20 ¢
3 [ mw-35  HO| g4 ,50 °
g [ VRS RO 73 | 06y
-4 \}Q"L} “H:0 .37 10,7 ‘:
e M -3 HO |, A 05 ®
L 2
s muw 7 “H0 e 1O Ol
VS mo| 30 .09
m(U '3‘3\ 'Hzo 57 ¥ 53,
mw-33  HO .w‘t L5
*H,0
@) SVE
3 onor| OV 0 FF
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SVE Plot Test
AEN 1.D, 702365
March 5, 1997
SPARTON TECHNOLOGIES

9621 COORS RD.
ALBUQUERQUE, NM B7114

Project Name SVE PILOT TEST
Project Number 22797
Attention; JOHN M, WAKEFIELD

On  2/28/97 American Environmental Network (NM), Inc. (ADHS License No. AZ0015),
received a request to analyze air samples. The samples were analyzed

with EPA methodology or equivalent methods. The resuits 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.

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.

a5elf el

Kimberly D. McNeill H. Mitcheli Rubenktein, Ph. D.
Project Manager General Manager
MR: mt

Enclosure
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American Environmental Network, Inc.

CLIENT : SPARTON TECHNOLOGIES AEN1.D. 1 702368
PROJECT # 1 22797 DATE RECEIVED + 2/28/97
PROJECT NAME L SYEPHOT TEST REPORT DATE : 3/5/87

AEN DATE
Il J CLIENT DESCRIPTION MATRIX COLLECTED
01 VR-1 INITIAL AIR 2/27137
02 VR-1 SECOND AIR 2/27187
03 VR-1 THIRD AR 2127197
04 ACUVAC EMISSION AlR 2127187
0% VR-1 FOURTH AR 2127197

08 VR-1 DAY 2 INHTIAL AIR 2/28/97



MAR-18-87 TUE 08:21 AM  SPARTON TECHNOLOGY FAX NO. 5058825515 P. 04/11

American Lnvironmental Network , Inc.

GAS CHROMOTOGRAPHY RESULTS

TEST : PURGEABLE HALOCARBONS / AROMATICS (EPA B010/8020)

CUIENT : SPARTON TECHNOLOGIES AEN 1.D.: 702365
PROJECT # : 22797

PROJECT NAME : SVE PILOT TEST

SAMPLE DATE DATE DATE DiL.
0. # CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
01 VR-1 INITIAL AIR 2/297 NA 2/28/97 200
02 VR-1 SECOND AIR 2127197 NA 2/28/97 200 |
03 VR-1 THIRD AIR 2/27/97 NA 2&9_[977 200
PARAMETER DET. LIMIT UNITS [*}] 02 03
BENZENE 0.05 MG/M ? < 10 < 10 < 10
BROMODICHLORMETHANE 0.02 MG/M? < 4.0 < 4.0 < 4.0
BRAOMOFORM 0.08 Mam 2 < 10 < 10 < 10
BROMOMETHANE 0.10 MG/Mm 3 < 20 < 20 < 20
CARBON TETRACHLORIDE 0.02 mam ? < 4.0 < 4.0 4.4
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 o.10 MG/M ? < 20 < 20 < 20
OIBROMOCHLOROMETHANE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
1,2-DIBROMOETHANE (EDB) 0.02 MG/M ? < 4.0 < 4.0 < 4.0
1,2-DICHLOROBENZENE 0.05 MG/M ? < 10 < 10 < 10
1,3-DICHLOROBENZENE 0.05 MG/M 3 < 10 < 10 < 10
1.4-DICHLOROBENZENE 0.05 MG/M ° < 10 <10 < 10
1,1-DICHLOROETHANE 0.03 MG/M ? < 8.0 < 8.0 < 6.0
1,2.DICHLOROETHANE (EDC} 0.08 MG/M 3 < 10 < 10 < 10
1.1-DICHLOROETHENE 0.02 Ma/Mm? 260 310 310
cis-1,2-DICHLOROETHENE 0.02 MG/M < 4.0 < 4.0 < 4.0
trane-1,2-DICHLOROETHENE 0.10 MG/M ? < 20 < 20 < 20
1,2-DICHLOROPROPANE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
cie-1,3-DICHLORCPROPENE 0.05 MG/M ? < 10 < 10 < 10
uans-1,3-DICHLOROPROPENE 0.02 MG/M < 4.0 < 4.0 < 4.0
ETHYLBENZENE 0.05 mam ? 99 120 110
METHYL-t-BUTYL ETHER 0.25 MG/M < 50 < 50 < 60
METHYLENE CHLORIDE 0.20 MG/M 2 < 40 < 40 < 40
1.1,2,2-TETRACHLOROETHANE 0.05 MG/M ° < 10 < 10 <10
TETRACHLOROETHENE 0.05 Ma/Mm ? 160 190 180
TOLUENE 0.05 Ma/m * 2000 A 2800 A 2400 A
1.1, 1-TRICHLOROETHANE 0.10 Ma/Mm ? 2700 A 3600 A 3100 A
1,1.2-TRICHLOROETHANE 0.02 MG/M ? 5.2 8.7 7.0
TRICHL OROETHENE : 0.03 MG/M ? B600 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 XYLENES 0.05 mam ? 290 350 aso
TRICHLOROTRIFLUOROETHANE 0.20 MG/M ? < 40 < 40 < 40
SURROGATE:

BROMOCHLOROMETHANE (%) a5 84 93
SURROGATE LIMITS (73-117)

TRIFLUOROTOLUENE (%) 88 82 Be
SURROGATE LIMITS (69-117)

CHEMIST NOTES: SAMPLE ID # 01 HAD VERY LITTLE SAMPLE TO WORK WITH
A= SAMPLES ANALYZED USING ALTERNATE METHOO 8240 TO INCREASE LINEAR RANQGE
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SPARTON TECHNOLOGY

American Environmental Network, Inc.

FaX NO. 5058825515

GAS CHROMOTOGRAPHY RESULTS

P. 05/11

TEST : PURGEABLE HALOCARBONS / AROMATICS (EPA 8010/8020)

CLIENT : SPARTON TECHNOLOGIES AEN 1.D.: 702366
PROJECT ¥ 1 22797

PROJECT NAME : SVE PILOT TEST

SAMPLE . DATE DATE DATE DiL.
0. # CLIENT LD, MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
04 ACUVAC EMISSION AlR 2/27/97 NA 2/28/97 200
os VR-1 FOURTH AIR 2727197 NA 2/28/07 200
[o].] VR.1 DAY 2 INIITIAL AlR 2@97 NA 2/20/87 200
PARAMETER DET. LIMIT UNITS 04 05 08
BENZENE 0.05 MG/M ? < 10 < 10 < 10
BROMOOICHLORMETHANE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
BROMOFORM 0.05 MG/M ? < 10 < 10 < 10
BROMOMETHANE 0.10 MG/M ° < 20 < 20 < 20
CARBON TETRACHLORIDE 0.02 MG/M < 4.0 < 4.0 < 4.0
CHLOROBENZENE 0.05 MG/M ? < 10 < 10 < 10
CHLOROETHANE 0.05 MG/M * < 10 < 10 < 10
CHLOROFORM 0.05 MG/M ? < 10 < 10 < 10
CHLOROMETHANE 0.10 MG/M ° < 20 < 20 < 20
DIBROMOCHI,OROMETHANE 0.02 MG/M 7 < 4.0 < 4.0 < 4.0
1.2-DIBROMOETHANE (EDS) 0.02 MG/M ? < 4.0 12 < 4.0
1,2-DICHLOROBENZENE 0.05 MG/M ? < 10 < 10 < 10
1,3-DICHLOROBENZENE 0.05 MG/M < 10 < 10 < 10
1,4-DICHLOROBENZENE 0.05 MG/M < 10 < 10 < 10
1,1-DICHLOROETHANE 0.03 MG/M 2 < 6.0 < 8.0 < 6.0
1,2-DICHLOROETHANE (EDC) 0.08 MG/M 2 < 10 < 10 < 10
1.1-DICHLOROETHENE 0.02 Ma/Mm 3 96 270 270
cis-1,2-DICHLOROETHENE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
vans-1,2-0ICHLOROETHENE 0.10 MG/M 3 < 20 < 20 < 20
1,2-DICHLOROPROPANE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
cis-1,3-DICHLOROPROPENE 0.05 MGm 2 < 10 < 10 < 10
trans-1,3-DICHILOROPROPENE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
ETHYLBENZENE 0.08 MaMm ? < 10 100 100
METHYL-t-BUTYL ETHER 0.25 MG/M ? < 50 < 50 < 50
METHYLENE CHLORIOE 0.20 Mo ? < 40 < 40 < 40
1,1,2,2-TETRACHLOROETHANE 0.05 MGM ? < 10 < 10 < 10
TETRACHLOROETHENE 0.05 Mam’? < 10 160 180
TOLUENE 0.05 mam? 49 2100 A 2100 A
1.1,1-TRICHLOROETHANE 0.10 ma/m * < 20 2800 A 2700 A
1,1.2-TRICHLOROETHANE 0.02 mam ? < 4.0 6.1 6.3
TRICHLOROETHENE 0.0 mam ? 440 E 9800 A 9800 A
TRICHLOROFLUOROMETHANE 0.02 MG/M ? < 4.0 < 4.0 < 4.0
VINYL CHLORIDE 0.05 MG/M ? < 10 < 10 < 10
TOTAL XYLENES 0.05 MG/Mm 3 < 10 310 320
TRICHLOROTRIFLUOROETHANE 0.20 MG/M? < 40 < 40 < 40
SURROGATE:

BROMOCHLOROMETHANE (%) 94 88 88
SURROGATE LIMITS (73-117)

TRIFLUOROTOLUENE (%) 83 82 8s
SURROGATE LIMITS (69.117)

CHEMIST NOTES: SAMPLE 1D # 04 HAD A SMALL HOLE IN THE PAG, NSUFFICIENT SAMPLE VOLUME FOR REANALYEIY
A= SAMPLES ANALYZED USING ALTERNATE METHOD 8240 TO INCREASE LINEAR RANGE
E= ESTIMATED VALUE BEYOND LINEAR RANGE



MAR-18-97 TUE 08:22 A

American Lnvironmental Network, Inc.

SPARTON TECHNOLOGY

FAX NO. 5058325515

GAS CHROMOTOGRAPHY RESULTS
REAGENT BLANK

P. 08/11

TEST : PURGEABLE HALOCARBONS / AROMATICS (EPA 8010/8020)
BLANK 1.D. : 022897 AEN 1.D. : 702365
CLIENT : SPARTON TECHNOLOGIES DATE EXTRACTED : NJA
PROJECT # : 22797 DATE ANALYZED : 2/28/97
PROJECT NAME : SVE PILOT TEST SAMPLE MATRIX : AIR
PARAMETER UNITS
BENZENE MG/M ? <0.06
BROMODICHLORMETHANE MG/M ? <0.02
BAOMOFORM MG/M 2 <0.06
UROMOMETHANE MG ? <0.10
CARBON TETHACIILORIDE MGM ? <0,02
CHLORODENZENE MG/M <0.05
CHLOROETHANE MG/M ? <0.06
ZHLOAOFORM MGM ? <0.05
SILOROMETHANE MG ? <0.10
DIBROMOCHLOROMETHANE MG/M ? <002
1.2-DIBROMOETHANE (EDB) MGM ? <0.02
1.2-DICHLOROBENZENE MG/M * <0.06
1.3-DICHLOROBENZENE MG/M ? <0.05
1,4 -DICIHILOWOBENZENE MG/Mm 2 <0.05
1.1-DICHLOROETHANE MG/M ? <0.03
..2-DICHLOROETHANE (EDC) MGM ° <0.06
', 1-DICHLOROETHIENE MG/M <0.02
is-1,2-DICHLOROETHENE MG/M ? <0.02
rons-1,2-DICHLOHROETHINE MG/M 3 <0.10
.2-DICHILOROPROPANE MG/M ? <0.02
18-1,3-DICHLOROPROPENE MG/M 2 <0.02
rans-1,3-DICHLOROPROPENE MG/M 2 <0.02
THYLDCN2ENE MG/Mm 2 <0.05
AETHYL 1-BUTYL ETHER MG/M <0.26
AETHYLENE CHLORIDE MG/M ? <0.20
,1.2,2-TETRACIHLOROETHANE MGM ? <0.06
ETRACHLOROETHENE MG/M ? <0.06
OLUENE MG/M ? <0.06
,1,1-TRICHLOROETHANE MG/Mm ? <0.10
,1.2-TRICHLOROETHANE MG/M <0.02
RICHLOROETHENE MG/M ? <0.03
RICHLOROFLUONOMETHANE MG/M * <0.02
INYL CHLORIDE MG/M <0.06
OTAL XYLENES MG/M ? <0.06
URROGATE:
RDMOCHLOROME THANE (%) LY:
URROGATE LIMITS (73-117)
RIFLUOROTOLUENE (%) CT]
URAROGATE LIMITS (89-117)

HEMIST NOTES:
/A
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American Environmental Network , Inc.

SPARTON TECHNOLOGY

FAX NO. 5058825515

GAS CHROMOTOGRAPHY RESULTS
REAGENT BLANK

P. 07/11

TEST : PURGEABLE HALOCARBONS /| AROMATICS (EPA 8010/8020)

BLANK I.D. : 022697 AEN 1.0, : 702365
CLIENT : SPARTON TECHNOLOGIES DATE EXTRACTED : N/A
PROJECT # 122797 DATE ANALYZED : 2/26/87
PROJECT NAME : SVE PILOT TEST SAMPLE MATRIX : AIR
PARAMETER UNITS

BENZENE me/m ? <0.05
BROMODICIHLONMCTIIANEC MG/M 2 <0.02
BROMOFORM MG/M ? <0.06
BROMOMETHANE MG/M 2 <0.10
CARBON TETRACHLORIDE MG/M 3 <0.02
CHUOROBENZENE MG/M ? <0.06
CHLOROETHANE MG/M ? <0.05
CHLOROFORM MG/M ? <0.05
CHLOROMETHANE MG/M ? <0.10
DIBAOMOCHLOAROMETHANE MG/M <0.02
1.2-DIBROMOETHANE (EDB) MG/M 3 <0.02
1,2-DICHLOROBENZENE MG/M ? <0.0%
1,3-DICHLOAOBENZENE MGM ? <0.06
1,4 .DICHLOROBENZENE MG/M 2 <0.05
1,1-DICHLOKOEY HANE MG/M ? <0.03
1.2-DICHLONOETHANE (EDC) MG/M 7 <0.0%
1,1-DICHLOROETHENE MG/m ? <0.02
clu-1,2-DICHLOROETHENE MGM ? <0.02
trans-1,2-DICHLOROETHENE MG/M ? <0.10
1,2-OICHL.OAOPIROPANE MG/M ? <0.02
¢is-1,3-DICHLOROFROPENE MG/M ? <0.02
trans-1,3-DICHLOROPHOPENE MGM ? <0.02
ETHYLBENZENE MG/M 3 <0.06
METHYL t-BUTYL ETHEA MG/M ? <0.25
METHYLENE CHLORIDE MG/M *? <0.20
1,1,2,2-TEYRACHLOHOETHANE MG/M 3 <0.06
TETRACILOROET}ICNE MG/M ? <0.06
TOLUENE MG/M? <0.06
1.1,V-TRICHLOROE THANE MG/M 2 <0.10
1.1,2-TRICHLOROETHANE MG/Mm ? <0.02
TRICHLOROETHENE MGM <0.03
TRICHLOROFLUOROMETHANE MG/M ? <0.02
VINYL CHLORIDE MG/M ? <0.08
TOTAL XYLENES MG/M ? <0.05
SURROGATE:

BROMOCHLOROMETHANE (%) 102
SURROGATE LIMITS (73-117)

TRIFLUOROTOLUUNE (%) 80
SURROGATE LIMITS (69 .117)

CHEMIST NOTES:
N/A
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American Environmental Network, Inc.

SPARTON TECHNOLOGY

FAX NO. 5058925515

GC/MS RESULTS

P. 08/11

YEST : VOLATILE ORGANICS EPA METHOD 8240
CUIENT : SPARTON TECHNOLOGY, INGC. AEN LD, ; 7023685
PROJECT # 1 022797

PROJECT NAME : SVE PILOT TEST

SAMPLE DATE DATE DiL,
04 BATCH MATRIX EXTRACTED ANALYZED FACTOR
REAGENT BLANK 022897 AQUEOUS N/A 02128137 1
PARAMETER DET. LIMIT UNITS
Dichlorodifiuoromothane 1.0 < 1.0 mam ?
Chioromethanc 1.0 < 1.0 MG/M ?
Vinyl Clvoride 1.0 < 1.0 MemM?
Bromomethano 1.0 < 1.0 MG/M ?
Chiorosthane 1.0 < 1.0 MG/M ?
Trichioroflueromethano 1.0 < 1.0 MG/M ?
Acetone 10 < 10 MG/M 3
1,1-Dichlorosthens 1.0 < 1.0 MG/M 2
fodomel hano 1.0 <10 MG/M ?
Mothylone Chioride 1.0 < t.0 MG/Mm ?
cis-1,2-Dichicrosthens 1.0 < 1.0 MG/M 2
1,1-Dichiorosthane 1.0 < 1.0 MG/M 3
trans-1,2-Dichloroathene 1.0 < 1.0 MG/M 2
2-Butanene 10 < 10 MGM ?
Carvon Disullide 1.0 <10 MG/M 3
Chioroform 1.0 < 1.0 MGM 3
1.2-Oichiorosthane 1.0 < 1.0 MG/M ?
Vinyt Acetate 1.0 < 1.0 MG/M ?
1.1, V-Trichioroothane 1.0 < 1.0 MG/M ?
Carbon Tetrachioride 1.0 < 1.0 MG/M ?
Bonzene 1.0 < 1.0 MG ?
1.2-Dichioropropane 1.0 < 1.0 MG/M ?
Trichioroathono 1.0 < 1.0 MG/M
Bromodichioromathane 1.0 < 1.0 MG ?
2-Chiorosthyl Vinyl Ethor 10 < 10 MG/M 3
cis-1,3-Dichloropropono 1.0 < 1.0 MG/M ?
rans-1,3-Dichioropropenc 1.0 < 1.0 MG/M ?
1.1,2-Trichiorcothane 1.0 < 1.0 MG/M ?
Taluane 1.0 <10 MG/M 3
1,2 Dibromooihana 1.0 < 1.0 MG/M ?
4 .Muothyi-2-Pentanone 10 < 10 Ma/md
2-Hexanone 10 < 10 MM 2
Dibromochioromothane 1.0 < 1.0 MGM ?
Tetrachoroathene 1.0 < 1.0 MG/M ?
Chiorobenceny 1.0 < 1.0 MG/M ?
Ethylbenzeno 1.0 < 1.0 MGM ?
m&p Xylanoo 1.0 < 1.0 MG/M ?
o-Xylane 1.0 < 1.0 MG/M ?
Styrene 1.0 <10 MG/M *
Bromolorm 1.0 < 1.0 MGM ?
3.1,2,2-Totrachloroethane 1.0 < 1.0 MG/M ?
1,3-Dichiorobounzune 1.0 < 1.0 MGM ?
1,4.Dichiorobonzens 1.0 < 1.0 MG/M *
1.2-Dichlorobunzone 1.0 < 1.0 MG/M 2
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American Environmental Network , Inc.
GC/MS RESULTS

TEST . VOLATILE ORGANICS EPA METHOD B240
CLIENT : SPARTON TECHNOLOGY, INC. AEN LD, : 702268
PROJECT # i 022797
PROJECY NAME : SVE PILOT TEST
SAMPLE DATE DATE OoiL,
[« ) 4 BATCH MATRIX EXTRACTED ANALYZED FACTON
AREAGENT DI ANK 022087 AQUFOUS N/A 02/28/97 1
PANMAMETER DET. LIMIT UNITS
SURROGATYE %X RECOVEIRY
1,2-Dichloroothane-d4 106

(76-114)
Tolene-d8 104

(g8 -110)
Bromofuorobanzane 108

(86115
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American Environmental Network , Inc.

FAX NO. 5058825515

GAS CHROMOTOGRAPHY QUALITY CONTROL

P. 10711

MSMSD
TEST : PURGEABLE HALOCARBONS / AROMATICS (EFA 8010/8020)
MSMSD # : 702368001 AEN 1.D. : 702365
CLIENT . SPARTON TECHNGCLOGIES DATE EXRACTED : N/A
PROJECT # 1 22797 DATE ANALYZED 1 2/28/97
PROJECT NAME : SVE PILOT TESY SAMPLE MATRIX : AIR
UNITS MG/M ?

SAMPLE CONC SPIKED % DUP DUP , REC RPD
PARAMETER RESULT  SPIKE SAMPLE REC SPIKE % REC__ RPD LIMITS LIMITS
BENZENE <0.05 1.00 0.87 a7 0.86 86 1 (82-128} 20
TOLUENE <0.05 1.00 0.88 88 0.89 a9 1 (87 -128) 20
1.1-DICHLOROCETHENE <0.02 1.00 1.02 102 0.88 86 8 (40-120) 20
TRICHLOROETHENE <0.03 1.00 1.13 113 1.18 118 4 (89-127) 20
CHLOROBENZENE <0.05 1.00 0.88 89 0.80 90 1 (87-124) 20

CHEMIST NOTES:
N/A

(Spike Semple Result - Sample Result)
% Recovery = X 100
Spike Concentration

{Sample Result - Duplicate Resuit}
RPD (Rolative Porcent Difference) = X 100
Averoge Rasult
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CITY OF

Albuquerque
Eavironmental Health Department

swsait D, Botchian, Director
768-2600 (phone)

February 25, 1997 768-2617 (fax)

Martin J. Chavez, Mayor

Mr. Richard D. Mico

Vice President and General Manager

Sparton Technology

4901 Rockaway Blvd.

Rio Rancho, NM 87124

Phone (505) 892-5300

Sent via facsimile to: (505) 892-5515 (2-25-97)

Re: Soil Vapor Extraction Pilot Test
Dear Mr. Mico:

This memao is in response to your request, received by our cffice on February 25, 1997, to allow
two consecutive ten (10) hour pilot study tests. These tests will evaluate the feasibility of
remediating solvent contaminated soils at your 9621 Coors Rd. NW facility. Based on
Departmental policy you are required to notify the agency of any pilot studies that may potentially
emit any regulated air pollutamts. Your February 25, 1557 reyuesy wu serve a3 notification.

In accordance with your description of the pilot study and its duration, the Departument has
determined that you do not have to apply for an Authoriry-to-Construct permit pursuant Part 42,
Authority-to-Construct, or register this project as a source of air contarninants pursuant Part 41,
Scurce Registration. However, the Department will require additional notification if it is
determined by your staff that the project will excesd the proposed two day test pericds.

In closing allow me to remind you of your poteatial regulatory responsibilites prior to extending

"the proposed pilot study into an actual continuous remediation project. If continuous remediation
is pursued, please be aware that the Air Quality Control Regulatons for Albuquerque / Bernalillo
County may require the submission of an Authority-to-Construct application pursuant Part 42 for
Departmental technical review. If this is the case, you will not be able to commence your project
until you have received an actual Authoriry-to-Construct permit pursuant to this regulation Som
the Department. If you have any further questions piease fesl free to contact me at /68-1961 or
Isreal Tavarez at 768-1563. Thank you very much for your cooreraton.

Guod for You. Aibuquerquel

P.O. Box 1293, A’buguerque, New Meuco 87103
Crze Civic Plaza, Albuguerque, New Mexcs 871C2

{



FE3. -25 97(TUE) 17:46

ENV HEALTH WESTSIDE

(= oH

Alana Eager, Manager, APCD
Curt Montman, Manager, ESD
Isreal Tavarez, Permitting, AQS
file
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SPARTON

SBARTON TECHNOLOGY

Via Facsiumule

February 25, 1997

Mr. Angel Martinez

Air Polluton Control Division
Environmental Heaith Department
City of Albuquerque

PO Box 1295

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, Sparton Technology, Inc. is planning to
conduct a pilot test in conjunction with NMED-GWQB on our recendy installed vapor recovery weils. This test
is to evaluate the feasibility of remediating solvent contaminated soil by a process cailed soil vapor extraction.
(SVE). Mr. Rob Pine of NMED-GWQB will be momnitoring the pilot test.

The 5 wells, designated VR-1 through 5 are located at our Coors Rd. Facility, (9621 Coors Rd. NW) An outside
conmractor, AcuVac, Inc. will have a railer mounted SVE system at the site. see artached specificaton sheet for
the operanng performance of the SVE [-6. Project Engineer i1s Mr. Pierce Chandler of Black & Veatch, Inc.
Testing will commence on Thursday (2-27-97) and end on Friday. (2-28-97). We anucipate that the equipment
will run for approxima[elv 10 hours each day. As listed on the SVE [-6 specification sheet the combustion
efficiency with the 3 catalyuc converters in series is 99.9% with <0.9 Ibs. VOC/day. The equipment can produce
a maximum of 120 ctm 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 Albuquerque and their low
emission rates have been verified by City employees.

Atntached is a faxed copy of preliminary analytical results for solvent vapor concentrations from each of these
wells. This sampling was conducted on February 20, 1997 in conjunction with Mr. Rob Pine.

I understand that based on a telephone conversanon that you had with John Wakefield on 2-24-96 vou agreed to
review this faxed request and try to respond expeditiously via facsimile prior to the commencement of
Thursday's pilot test. We appreciate vour willingness to give prompt attention to thus matter.

If you have any questions please feel free to call Mr. Pierce Chandler at 214-770-1351 or John Wakefield at
892-3300.

Sincerely,
SPARTON TECHNOLOGY. INC.

}anw s elled D Pees

Richard D. Mico
Vice President and General Manager

attachments:

cc: Mr. J. Appel
Mr. P Chandler
Mr. R. Pmne: NMED GWQOB
Mro I Wakefield

Sparton Technology. Inc. = 4901 Rockaway Bivo.. SE Z Ao Rancho. NM 87:24Z 7 O. 8ox 1784 = Alpuguercue. NM 87103 = (505 892-5300C FAX (505, 892-5518
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ACUVAC SYSTEM - SVE I-6
QPERATING SPECIFICATIONS
300 Cubic Inch/4.9 Liter/6 Cylinder IC Engine
Electrical Requiremeats None
Engine RPM 1,800 RFM to 2,500 RPM/site
specific. Calculations below
bhamad cia . N AAA TYOLY
Fuel Source Well flow/contamination (or)
natural gas (or)
propane (or)
combination well flow and
alterpate fuel
Fuel Consumption/Propane Maximum usage 4.8 gallons/hour
Actual usage 3.0 gallons/hour
Fuel Consumption/Natural Gas Maximum usage 4.39 therms/hr
Actual usage 2.74 therms/br
Fuel Consumption/Well Flow Site specific, 0 to 4.5 gal/hr projected
Fuel Consumption/BTUs Maximum usage 432,000 BTUs/hour
Actual usage 274,000 BTUs/hour
Total Fresh Air/Fuel Flow Maximum usage 160 cfm
Actual nsage 90 - 120 cfm
Well Flow 0 to 120/site specific
Fresh Air Flow 0 to 80/site specific
Combustion Efficiency 87% .
with Catalytic Converters 99.9% (less than .9 Ibs YOC/day)
Vacuum/Well Manifold 0" to 15" HG/site specific
Actual 0.25" to 3.00" HG
Noise Level Less than 50 db at 20 feet
Ambient Temperature -20°F to + 120°F

1. Mnximom usage and actual usage differ becusa of the Inad factor on the engine. Actwal information bas beea oblained (som field

data. Puel usage stated for propans and narursl gu usumes no BTU value (rom well Qow.

2 Tois elficency raing mssomes the engine ls maintained and wned aod tho catalysts arc in good workiag order.

Speas0
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AcuVac System SVE I-6
Specifications

Engine - Power Source/Thermal Oxidizer

Make: Ford internal combustion engine with power with power take-off
Model: 66-6491’ Year: 1994

300 cubic inch lacement (4 9), 120 HP, 6 cylinders

Propane or 1

Catalytic Converter

Make: NAPA

Model: ICEN 703

100 cfm, temperature 600-1S00°F

Anticipated life 4,000 hours; performance examination
recommended every 500 hours; three in series

Yacuum Pump

Make: Dresser-Roots - Model: .33 RAI Universal
Engine driven, maximum flow 155 scfm,
Actual operating flow rates 20 - 70 scfm

*Alr Injection Pump

Make:  Dresser-Roots Model: 22 RAI Universal
Engine driven, maximum flow 55 scfm,

Actual operating flow rates 18 - 40 scfn

Heat Exchanger:  Stainless Steel Fin Tube

System Dimensions

8.0 length, 4.0' width, 6.5’ height

(with trailer 12' 6" L X 4' 9" W x 8’ H; 2,500 1bs)
Tank size: 3.0’ diameter, 5.0’ hexght

Trailer: Custom made by Manufacturer

Stack
Height: 10’

Temperature: 700 - 850°F
Exhaust Pipe: 2 V¢

Other
Flow Gauges: Dwyer (including flow sensors)
Instrumentation & Safety Shut-off; Murphy Gauges
Electrical: 12 volts, HD battery
Air Intske Filterr  Ford Industrial
Valves: Heavy Duty Brass

Moisture Knockout Tank: Custom made by Manufacturer
Moisture Knockout Filter: Custom made by Manufacturer
Leveling Jacks: Custom made by Manufacturer

Vacuum Connection Hose to SVE Manifold (2.0 inch HD)

*Optional Equipment o
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AIR EMISSIONS INFORMATION

The following is a summary of information on NOx and CO emissions from 2 4 and 6 cylinder IC
engine identical to those installed in the AcuVac SVE System.

NOx and CO emissions are the product of incomplete combustion within the IC engine, the combus-
tion temperature, the combustion chamber design and the air to fuel ratio. All of our tests indicate
the FORD 4 and 6 cylinder industrial engines, with catalytic converters, will meet the NOx and CO
emission standards for the State of California Air Quality Division. Those standards are as follows:
Oxides of Nitrogen 0.46 ojmy
Carbon Monoxide 17.93 bs/day

Summary of test results conducted on a FORD 6 cylinder IC engine in SVE service at the Naval
Construction Battalion Center, Port Hueneme, CA by BTC Environmental, Inc. on 09/24/92 are as
follows:

Oxides of Nitrogen 0.01 Ibs/br 0.24 Tbs/day
Carbon Monoxide 0.01 Ibs/hr 0.24 Ibs/day

'Thx's {s 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 that was tested had onc catalytic converter. AcuVac SVE Systems are delivered
with three catalytic converters. If leaded fuel is the contaminant, our preventative maintenance
schedule {ndicates the catalytic converters must be changed more frequently.

There have been other tests conducted on similar Systems with almost identical analytical results.
The IC engine system is designed to consume high concentrations of contaminants with minimum
<Imissions.

If we can furnish additional information, please contact the Houston office.



FER.24.1957 11:36AM BLACK & VERTCH

INTRORUCTION

A. Reasoa for Tests: NMED Air Quallty Do+ 17, 177 2iiciismant
B, New Source Porformance Standards (NSPS) and NESHAPS: Nons

C. Process: The Soil YVapor Extraction System (SVE) is being used to remediate
solveat.contaminated soil. Solvent vapors are drawn under vacuum (60 inches water)
from a well aad pumped into an IC eagine fucled with namrz.l gas and equipped with a
catelytic eonvecter.

D. Campany Name: New Mexico State Highway Depariment

E. Facility: Artesia Mainterance Yard

F. Testing Firm:  Kramer & Associates, Inc.
4501 Bogan NE, Suite A-l
Albuquerque, NM 8712¢
Guary R Kramer (505 881-0243)

G. Individuals Present at Test:

1. NM Highway Dept. Consultant; Jack Kirby, DB Stephens & Assoc.
2. NMED Air Quality Bureau: Chris Vigil

3. AcuVac Remedistion: James Sadler

2. Kramer & Assoclates, Inc.: Gary Kramer, Buster Wright, Ric Trujillo

H. Dates of Test: April 23 and 24, 1996

L Operating Conditions: Engine; hours = 2953 Well:  Flow =50 CFM
RPM =2100 Yacuum = 60" H;0
Alir Flow = 26 CFM

J. Control Equipment: Catalytic Converter

Page |
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FE3.24. 1857 11:iZEAM ELACK & VEARTCH NC.SLT
Tahle 1
DATA SUMMARY
T Test Nor =g raET A e St 2. Ave | Permit Std
Unity are Ib/hr
VOC, Method 25A ¢ 0.036 0.046 0.047 0.043 2.0
Benzene 0.0016 0.0014 0.0018 0.0016 0.020
EDC <0.000016 | <0.000018 | <0.000018 | =<0.000016 0,000024
EDB 0.000022 0.000029 0.000041 0.000031 0.000040
¥ as Propane

B. Unit Operating Parameters: See Part [ abave

C. Control Equipment Operating Parameters: New Catalytic Converter
installed prior to testing

Page 2




GAS CHROMOTOGRAPHY RESULTS

CHEMIST NOTES:

TEST : PURGEABLE HALOCARBONS / AROMATICS (EPA 8010/8020)

CLIENT : SPARTON TECHNOLOGIES AEN 1.D.: 702347
PROJECT # : 22097

PROJECT NAME - VR-WELLS-1Q97

SAMPLE DATE DATE oiL
1D # _GLIENT 1.D. MATRIX A _FACTOR
04 VR-2 AIR 2/20/97 NA 2/20/97 100
08 VR-1 AIR 2/20/87 NA 220/87 1000
PARAMETER DET. LIMIT _ UN[TS Q4 Qs

BENZENE 0.08 MG/M * < 8.0 < 80
BROMODICHLORMETHANE 0.02 MGM ? < 2.0 < 20

SROMOFORM 0.05 MM *? 6.9 < %0

BROMOMETHANE c.10 MG/M * < 10 < 100

CARBON TETRACHLORIDE 0.02 MGM ? < 2.0 < 20

CHLOROBENZENG 0.06 MGM ! 8.3 < 50

CHLOROETHANE 0.08 MGM ? < 5.0 < §0

CHLOROFORM 0.08 MaM !} < 5.0 < BO

CHLOROMETHANE 0.10 MGM ! < 1C < 100
DIBROMOCHLOROMETHANE 0.02 MGM ? 2.9 25
1,2-0IBROMOETHANE (EDB) 0.02 MGMm* 5.5 B4
1,2-DICHLOROBENZENE 0.08 MGM < 5.0 < 80
1,3-DICHLOROBENZENE nAc MGM ? < 5.0 < 50
"1,4-DICHLOROBENZENE 0.08 MGM 3 < 5.0 < 50
1,1-DICHLOROETHANE 0.03 MGM 3 < 3.0 < 30
1,2-DICHLORQETHANE (EDC) 0.05 MG/M ? < 6.0 < B0
1,1-0ICHLOROETHENE 0.02 MGM ® 150 D{2000) 250
cig-1,2-DICHLOROETHENE 0.02 MGM < 2.0 < 20
trans-1,2-DICHLOROETHENE 0.10 MGM ? < 10 < 100
1,2-DICHLOROPROPANE 0.02 MGM * < 2.0 < 20
cis-1,3-DICHLOROPROPENE 0.08 MGM ? < B.O < 50
trans-1,3-DICHLOROPROPENE 0.02 MG/M ? <20 < 20

ETHYLBENZENE 0.05 MaM* < 5.0 350

METHYL-t-BUTYL ETHER 0.28 MG/M ? < 25 < 250

METHYLENE CHLORIDE 0.20 MG/M < 20 < 200
1,1,2,2-TETRACHLOROETHANE 0.08 MG/M * < 6.0 < 50
TETRACHLOROETHENS 0.08 Mam? 120 300

TOLUENE 0.08 MGM 3 < 5.0 7500
1,1,1-TRICHLOROETHANE 0.10 MGM 1200 DI2000) 1200 D!2000)
1.1.2-TRICHLOROETHANE 0.02 MGM * 2.2 26

TRICHLOROETHENS 0.03 MGM* 3600 D(2000) 7400 D{2000} &
TRICHLORCFLUOROMETHANE 0.02 MGM * <20 < 20

VINYL CHLORIDE 0.05 MGM 3 < 8.0 < B0

TOTAL XYLENES 0.0 MGM * < B.O 1100
TRICHLOROTRIFLUOROETHANE 0.20 mMam ? < 4.0 < 10

SURROGATE:

BROMOCHLOROMET mAaisc 1 70 S0 94

SURROGATE LIMITS {73117

TRIFLUOROTOLUENE (%) 89 82

SURROGATE LIMITS (89-117)

D(2000) = 2000X DILUTION ANALYZED ON 2/21/37 E=ESTIMATED VALUE, OVERRANGE FOR INSTRUMENTATION

o
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GAS CHROMOTOGRAPHY RESULTS

TEST : PURGEABLE HALOCARBONS / AROMATICS (EPA 8010/8020)
CUENT : SPARTON TECHNOLOGIES AEN LD.: 702347
PROJECT # : 22097
PROJECT NAME ARelidetepy
SAMPLE DATE DATE DATE DiL.
i, 2 CUENT 1D, MATRIX __SAMPLED  EXTRACTED ANALYZED FACTOR
01 VR.3 AR 2720137 NA 2120/97 20
02 VR-5 AR 2/20/97 NA 2/20/97 50

VR-4 AlR 2/20/97 NA 2{20/97 50
PARAMETER DET. UMIT  UNITS 01 02 03
BENZENE 0.08 MGM ° < 1.0 < 2.5 < 2.5
BAOMODICHLORMETHANE 0.02 MGM ? < 0.4 < 1.0 < 1.0
BROMOFORM 0.08 MGM 32 < 1.0 < 2.5 < 2.5
BROMOMETHANE 0.10 MGM ? < 2.0 < 8.0 < 8.0
CARBON TETRACHLORIDE 0.02 MGM ? 0.5 < 1.0 < 1.0
CHLOROBENZENE 0.08 MG/M < 1.0 < 2.5 < 2.5
CHLOROETHANE 0.05 MGM ? < 1.0 < 25 < 2.5
CHLOROFORM 0.08 MG/M ? < 1.0 < 25 < 2.8
CHLOROMETHANE 0.10 MG/M * < 2.0 < 5.0 < 8.0
DIBROMOCHLOROMETHANE 0.02 MGM * 0.6 < 1.0 < 1.0
1,2-DIBROMOETHANE (EDB) 0.02 MGM * 1.1 < 1.0 <1.0
1,2-DICHLOROBENZENE 0.05 MG/M ? < 1.0 < 2.8 < 2.5
1,3-DICHLOROBENZENE 0.08 MGM * < 1.0 < 2.5 < 2.5
1,4-DICHLOROBENZENE 0.08 MG/M ? < 1.0 < 2.5 <25
1,1-DICHLOROETHANE 0.03 MGM ? < 0.6 < 1.5 < 1.5
1,2-DICHLOROETHANE (EDC) 0.05 MGM < 1.0 < 2.5 < 2.5
1,1-DICHLOROETHENE 0.02 MGM? 87E 130 E 94
cls-1,2-DICHLOROETHENE 0.02 MGM * < 0.4 < 1.0 < 1.0
trang-1,2-DICHLORCETHENE u.lu MGM ? < 2.0 < 5.0 < 5.0
1,2-DICHLOROPROPANE 0.02 MGM ? < 0.4 < 1.0 < 1.0
¢cls-1,3-DICHLOROPROPENE 0.05 MGM ? < 1.0 < 2.5 < 2.5
trans-1,3-0DICHLOROPROPENE 0.02 MGM < 0.4 < 1.0 < 1.0
ETHYLBENZENE 0.08 MGM ° < 1.0 < 25 < 2.8
METHYL-t-BUTYL ETHER 0.28 MGM * < B.0 < 13 < 13
METHYLENE CHLORIDE 0.20 MG/M ° < 4.0 < 10 < 10
1,1,2,2-TETRACHLOROETHANE 0.06 MGiMm 3 < 1.0 < 25 < 2.5
TETRACHLOROETHENE 0.05 MGM ? 27 26 22
TOLUENE 0.0% MG/M * < 1.0 < 2.5 < 2.5
1,1,1-TRICHLOROETHANE 0.10 MGM 3 220 D(1000! 810 D(2000) 1600 D{2000)
1.1.2-TRICHLOROETHANE 0.02 MGM ? 0.5 < 1.0 < 1.0
TRICHLOROETHENE 0.03 MGM? 870 D(1000] 2300 D(2000) 3800 D(2000)
TRICHLOROFLUOROMETHANE 0.02 MG/M ? < 0.4 < 1.0 < 1.0
VINYL CHLORIDE 0.05 MGM < 1.0 < 2.5 < 2.5
TOTAL XYLENES 0.08 MGM ? < 1.0 < 23 < 25
TRICHLOROTRIFLUOROETHANE 0.20 MGM ? < 4.0 <10 < 10
SURROGATE:
BROMOCHLOROMETHANE (%) 98 88 89
SURROGATE LIMITS (73-117)
TRIFLUOROTOLUENE (%) 93 88 89
SURRCGATE LIMITS (69-117)
CHEMIST NOTES:
D(1000) = 1000X OILUTION ANALYZED ON 2/21/97, D(2000) = 2000X DILUTICN ANALYZED 2/21/37
I = ESTIMATED VALUE, OVERRANGE FOR INSTRUMENTATION

€2 COIXEW MIN NIY WcEZ2:p@ 28, b2 E=d
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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"
seismic 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 stratigraphic information
was convincingly correlated with the seismic data.
Once again, note the importance of mapping the site
geology to determine field relations of the various
strata present. Without this information, much of the
interpretation of information gathered from seismic
studies is necessarily speculative.

Cross-section of seismic refrac*'on measuring
technique (Zhody, 1974).
Current
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Figure 3b Log of seismic refraction resuits (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 one
method as shown in Figure 4, a small diameter (1-in.)
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 tube.
The sealed tube is taken to a laboratory for analysis
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.

Soil vapor probe and sampling train (Nadeau,
1985).

Arr Samphing Bag

Vacuum
Pump

As shown in Figures 5a, 5b, 5¢ and 5d, the soil gas
sampling procedure can quickly produce isopleths of
VOC concentrationsgyer a large site and indicate
possible source areas%’hile 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 mg/€ 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.

15

Examples would be: total organic carbon, total
organic halogens, specific conductance or, if dealing
with gases, organic volatile measurements. It sheuld
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, 1384).
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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 of both 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 of failure.
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