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REPORT ON SOIL GAS CHARACTERIZATION AND VAPOR EXTRACTION 

SYSTEM PILOT TESTING 

I. INTRODUCTION 

This report summarizes soil gas characterization and related vapor extraction system 

(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 optmons expressed in the Corrective 

Measures Study Report. Specifically these include: 

I. Soil gas constituents are primarily TCE and TCA 

2. Soil gas presence is apparently related to the previous on-site solvent sump. 

3. Elevated (> 10 ppmJ soil gas concentrations occur onsite in the immediate 

area of the solvent sump 

4. Soil vapor extraction (SVE) is feasible 

5. Vapor recovery wells have a useable influence radius in excess of 200 feet. 

II. ADDITIONS TO SOIL GAS MONITORING SYSTEM 

The existing soil gas monitoring system consisted of upper flow zone (UFZ) 

groundwater monitoring wells screened across the water table and a six-probe cluster in 

the unsaturated zone immediately adjacent to, and underneath, the original solvent sump 

as shown on Figure 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 in 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 

5-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 {026602.0 I 00) -I- 6/16/97 
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groundwater sampling activity. Installation diagrams for each well are gtven m the 

completion report included in Appendix 1. 

The vapor recovery wells were initially 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 variation between the NMED and Sparton analytical results is currently being 

researched. Previous analytical results from the June 1996 vapor probe soil gas samples 

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. 

III. 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 (026602.0 100) -4- 6116197 
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Table 1 
Analytical Results For February 20, 1997 
Sampling of Vapor Recovery Wells 1-5 

~el!l'Jumber VR-1 VR-2 
Method 8010/8020 8021M 8010/8020 8021M 
Sa'!!P~~~aborat~~ STI NMEO STI NMEO 
Anal}'!~ Concentration __ f-f!lg/m3* u-g/L • _!!!9{m~:___ ~~ 

Trichloroethene 7400 E 25000 3600 6600 ---------- -----~-

12aa-· 1,1,1-Trichloroethane 1200 5200 2300 
i_:!_-[jlct1f~r()~h~ne 250 380 

3-00- --------
Tetrachloroethene 380 
Toluene-- 7500 8300 
~~_!!_e~<?~al 

-------:r9oo-1100 
Eth1'!~e':Jz_ene 350 s:ro-
I_@n~3_~Q~chlo_!_()P!Open~ N0<20 NO <500.0 ------ -------·--
Benzene NO <50 NO <500.0 
------~---

~-QJc~J()roeth~e NO <30 NO <500.0 
------

1,1.?::_Tri~hlor_oethane 26 NO <500.0 
1,2-Dibromoethane 54 NO <500.0 
Dibromochloromethane 25 NO <500.0 

E = Estimated Value, overrange for instrumentation 
NO = Not detected 
STI = Spartan Technology, Inc. 

150 
--120-
-NO <5.0 

NO <5.0 
NO <5.0 · 
NO <2.0 
NO <5.0 
NO <3.0 

2.2 
5.5 
2.9 

Laboratory-American Environmental Network, Inc. 
NMED = New Mexico Environmental Department 

Laboratory-State Scientific Laboratory Division 

320 ----
NO <333.3 

360 
r-:-:=---.:--
NO <333.3 
NO <333.3 
NO <333.3 ------
NO <333.3 ---
NO <333.3 
NO <333.3 
NO <333.3 
NO <333.3 

* Note: mg/m3 Is equivalent to ug/L (both are welght:volume relationships) 
The conversion for a volume:volume relationship is 
Concentration (ppmv) = 0.224*Concentration (ug/L) TCE 
Concentration (ppmv) = 0.221*Concentration (ug/L) TCA 

VR-3 
8010/8020 8021M 
--------.,.-.----

STI NMEO 

~~ ~1:__ 

870 2000 
220- -----

850 
--8,,-E- 110 

27 NO <200.0 
NO <1.0 NO <200.0 
NO <1.0 NO <200.0 
NO <1.0 NO <200.0 
NO <0.4 NO <200.0 

1\Jo-<T.o- -ND <200.0 
------r.:------

NO <0.6 NO <200.0 
0.5 NO <200.0 -u- NO <200.0 
0.6 NO <200.0 

.. ~ .. 
t, " 

~ .. "' 

VR-4 VR-5 
8010/8020 8021M 8010/8020 8021M 

STI NMEO STI NMEO 
_1!}9!m3* ug/L* mg/m3* ug/L* 

3800 2600 2300 2500 
1600 1100 810 980 
94 NO <333.3 --:rJo E 200 

--2:r- -------
N0<3-33.3 NO <333.3 26 

NO <2.5 NO <333.3 NO <2.5 NO <333.3 
NO <2.5 NO <333.3 NO <2.5 NO <333.3 
NO <2.5 NO <333.3 NO <2.5 NO <333.3 

-NO <1.0 NO <333.3 NO <1.0 NO <333.3 
NO <2.5 NO <333.3 -ND<2.-5 NO <333.3 
NO <1.5 NO <333.3 NO <1.5 NO <333.3 
NO <1.0 NO <333.3 NO <1.0 NO <333.3 
NO <1.0 NO <333.3 NO <1.0 NO <333.3 
NO <1.0 ND <333.3 NO <1.0 NO <333.3 
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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 
!Analyte Concentration mglm3* mglm3* mglm3* 

IT richloroethene 19000 13000 24000 
1,1, 1-Trichloroethane 3900 2600 2900 
1, 1-0ichloroethene NO <500 100 310 J 
Tetrachloroethene NO <500 220 330 J 
Toluene 6700 6400 7300 
Xylene, total 650 970 1155 J 
Ethyl benzene NO <500 I 300 350 J 

Well Number VR-2 
Method 8260 I 8010/8020; 8260A 
Sampler/Laboratory STI STI NMEO 
Analyte Concentration mg/m3* mg/m3* mg/m3* 

Trichloroethene 3300 1800 I 6700 
1,1, 1-Trichloroethane 1100 430 960 
1, 1-0ichloroethene NO <250 57 250 
Toluene NO <250 NO <5 I 740 

Well Number VR-3 
Method 8260 8010/8020 i 8260A 
Sampler/Laboratory STI STI NMEO 
Analyte Concentration mq/m3* mg/m3* mg/m3* 

Trichloroethene 1100 840 1200 
1,1, 1-Trichloroethane 480 370 340 
1, 1-0ichloroethene 72 33 78 
Toluene NO <50 NO <1.0 NO <50 

Sparton {026602.0 I 00) -6- 6/16/97 
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Table 2 Continued 
Analytical Results For March 20, 1997 
Sampling of Vapor Recovery Wells 1-5 

Well Number VR-4 
Method 8260 8010/8020 
Sampler/Laboratory STI STI 
IAnalyte Concentration mg/m3* m~m3* 

Trichloroethene 1200 1200 
1,1, 1-Trichloroethane 460 310 
1 , 1-0ichloroethene NO <250 41 
I_oluene NO <250 NO <2.5 

Well Number VR-5 
Method 8260 8010/8020 
Sampler/Laboratory STI STI 
Analyte Concentration mg/m3* mg/m3* 

Trichloroethene 930 860 
1, 1,1-Trichloroethane 400 170 E 
1, 1-0ichloroethene NO <250 29 
Toluene NO <250 NO <2.5 

E =Estimated Value, overrange for instrumentation 
J = Estimated value below the detection limit 
NO = Not detected 
STI = Spartan Technology, Inc. 

8260A 
NMEO 
mg/m3* 

2400 
430 
120 

NO <50.0 

8260A 
NMEO 
mg/m3* 

I 
2400 
530 
190 

NO <50.0 

Laboratory-American Environmental Network, Inc. 
NMEO = 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 

Sparton (026602.0 I 00) -7- 6/16/97 
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the extremely low detection limits (0.00 I J.lg/1 or approximately 0.0002 ppmJ' available 

from this methodology. 

As early as I984, onsite soil gas data was collected. Soil gas data was collected 

again in I987 and the study area was expanded offsite. The third investigation was 

conducted in June I991, and included both onsite and offsite locations. Detailed 

information on these studies can be found in the RFI and CMS Reports. 

In the I984 onsite soil gas survey, TCE and TCA soil gas concentrations ranged 

from less than I J.lg/1 to a maximum of 720 J.lg/1 (0.2 to I60 ppm) in the solvent sump 

area. It should be noted that the I984 soil gas survey was conducted within a year after 

the solvent sump was removed from service. 

In the 1987 shallow soil gas survey, concentrations of either TCE or TCA above 

I ppmv were limited to the Sparton property. Comparison ofthe I987 data with the 1984 

study showed over an order of magnitude decrease in concentration. The I987 study 

results are given on Figures 3 and 4. 

The 1991 shallow soil gas survey was conducted to supplement the I991 RFI 

groundwater study. The results of the 199I soil gas survey are shown on Figures 5 and 

6. The I991 study showed a continuing decrease in soil-gas concentration over the area 

surveyed in I987. In the I991 soil gas survey, only a single location with a concentration 

of 24 J.lg/1 (5.4 ppm) exceeded a TCE concentration above 10 J.lg/1. TCA concentration 

had dropped as well, with a maximum concentration of 12 J.lg/1 (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. 

1Concentration (ppmJ on volume: volume basis = 0.224*Concentration (Jlg/l) TCE on weight: 
volume basis. 

Concentration (ppmJ on volume: volume basis = 0.221 *Concentration (Jlg/1) TCA on weight: 
volume basis. 

Spartan (026602.0 I 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 ppmv 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. 

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

property. 

2. 

3. 

4. 

5. 

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 (>I 0 ppmJ 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 (026602.0 100) -14- 6/16/97 
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Table 3 
Analytical Results For Vapor Probe Cluster (VP-1 Through VP-6) 

Sampled June 25, 1996 

Sampler/Laboratory STI NMED STI 
Sameling Zone 1 1 2 
Depth Below Surface, ft 10 10 20 
~Me Concentration mg/m3* ug/L* mg/m3* 

Trichloroethene 18000 19000 21000 
1,1, 1-Trichloroethane 4800 6000 5800 
1 , 1-Dichloroethene 150 1100 200 
Tetrachloroethene 290 310 300 
Toluene 1500 2100 6800 
~ylene, total 350 420 710 
Ethz-lbenzene 260 300 220 
Trans 1 ,3-Dichloropropene 30 ND <200.0 ND <10 
Benzene ND <25 ND <200.0 ND <25 
1 1-Dichloroethane ND <15 ND <200.0 ND <15 

ND = Not detected 
STI =Spartan Technology, Inc. 

Laboratory-American Environmental Network, Inc. 
NMED = New Mexico Environmental Department 

Laboratory-State Scientific Laboratory Division 

NMED 
2 

20 
ug/L* 

22000 
7600 
1400 
360 

7800 
810 
250 

ND <200.0 
ND <200.0 
ND <200.0 

* 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 

STI NMED STI NMED 
3 3 4 4 

30 30 40 40 
mglm3* ug!L* mglm3* ug/L* 

24000 27000 22000 22000 
6500 8300 6300 6600 
230 1900 340 1500 
320 290 310 210 

4600 6000 110 103 
610 510 140 70 
220 170 100 47 
32 ND <200.0 ND <10 ND <200.0 

ND <25 ND <200.0 ND <25 ND <200.0 
ND <15 ND <200.0 ND <15 ND <200.0 

" i • i i 

STI NMED STI 
5 5 6 

50 50 60 
mglm3* ug/L* mglm3* 

8200 9400 8700 
3100 2600 3300 
360 1000 460 
120 160 160 
70 ND <100.0 6.4 

ND <25 ND <100.0 ND <25 
ND<25 ND <100.0 ND <25 
ND <10 ND <100.0 6.7 -

62 ND <100.0 ND <25 
ND<15 ND <100.0 21 



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 definition. 

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 is included in Appendix 3. Pilot test 

monitoring locations are shown on Figure II. Pilot testing conducted at recovery well 

VR-1 demonstrated an effective (useable) radius of influence of 175 to 200 feet at a flow 

of 60 to 65 cfm and extraction well vacuum of 5 inches of water. Analyses of influent 

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

Sparton (026602.0 I 00) -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, Spartan Technology, Inc. (Spartan) 

installed five vapor recovery wells in the vicinity of the closed sump at their Coors Road 

Plant located in Albuquerque, New Mexico. The five vapor recovery wells were used to 

conduct a vapor recovery system pilot test at the facility. 

WELL LOCATIONS 

The vapor recovery wells were constructed between February 5, 1997 and February 

12, 1997. Drilling and completion was performed by Rodgers & Co., Inc., Albuquerque, 

and supervision was provided by METRIC Corporation, Albuquerque, New Mexico. All 

work was conducted in accordance with the Coors Road Plant Site Health and Safety 

Plan. 

The five vapor recovery wells are located on the north side of the main building as 

shown on FIGURE 1. Well VR-1 is located in the center of the closed sump and the 

other wells are located at varying radii from VR-1 as follows: 

Well Radius from Center of Sump 
ft 

VR-1 0 

VR-2 50 

VR-3 100 

VR-4 75 

VR-5 100 
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WELL CONSTRUCTION 

The vapor recovery wells were installed using a hollow stem auger drilling rig. VR-1 

was installed using 6%" i.d. augers, and VR-2 through VR-5 were installed using 3%" 

i.d. augers. The cuttings were placed in open-top 55 gallon poly drums as drilling 

progressed. As each drum became full, the top was installed. Construction diagrams 

for each of the wells are presented in FIGURES 2 through 6. 

Cuttings samples were collected during installation of the wells at 5 ft. Intervals. The 

samples were placed into ziplock sandwich bags, and headspace readings were 

measured using a Hnu Model Pl-101 Photo Ionization Detector (PID). The PID meter 

was equipped with a 10.2 ev lamp and the span was set at 9.80. The relative organic 

vapor concentrations from the headspace readings are presented in TABLES 1 through 

5. 

SAFETY CONSIDERATIONS 

During the drilling operations, the breathing zone was monitored with the PID meter. At 

wells VR-2, VR-3, VR-4 and VR-5 breathing zone levels remained below 1 .0 ppm. At 

well VR-1 PID meter readings reached 4.0 ppm when the drilling progressed to 13 feet. 

At that point a large fan was placed adjacent to the bore hole and the crew was kept on 

the upwind side of the hole. With the fan in operation, breathing zone levels stayed 

below 3.0 ppm. 

CUTTINGS DISPOSITION 

As discussed earlier, the auger cuttings from each well were drummed. After the lids 

were in place on the drums for at least one day, the headspace in each drum was 

checked with the PID meter. The results are as follows: 
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"\·" TABLE 1 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-1 

,!-J\$ 

DEPTH OVA READING 
~.-.. (ft) (ppm)* 
J•'-ti. 

3 30 

8 120 

•l/1 13 260 

Ol'J: 18 260 

·ill 23 280 

28 220 
r!ti! 33 230 
,,~ 38 280 

·,;i. 43 150 

48 100 

". 53 150 

58 180 
.... 

63 140 

66 240 

* In volume:volume or ppmv. 
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TABLE2 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-2 

·-.11 

''"" DEPTH OVA READING 
"~ (ft) (ppm)* 

. ·~·;\I 

3 0.0 

8 Tr 
,.,.,. 

13 0.6 ,. 
18 0.6 

l'''-1l! 

23 0.5 

28 0.2 
''" 

33 0.4 ,. 
38 0.3 

,"""' 

43 0.2 

48 0.5 

53 0.6 

58 0.6 
»i.i 63 0.3 

66 1.0 

* In volume:volume or ppmv. 



TABLE3 

HEADSPACE RESULTS 
,)-1 VAPOR RECOVERY WELL VR-3 

'l DEPTH OVA READING 
~ .. (ft) (ppm)* 

l '~ 

3 0.0 

8 0.0 
1J~ 

13 0.0 

18 0.0 ,., 
23 0.2 

28 0.1 

,,,;/ 33 0.1 

i•'il' 38 0.2 

,,jj 43 0.2 

48 0.2 
,.;.;.<f 53 0.2 

61 0.2 

63 0.1 
"'~ 68 0.3 
,, 

. ,,; * In volume:volume or ppmv . 

,, 
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... 

DEPTH 
(ft) 

3 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

58 

63 

66 

TABLE4 

HEADSPACE RESULTS 
VAPOR RECOVERY WELL VR-4 

OVA READING 
(ppm)* 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.3 

0.2 

0.0 

0.0 

0.0 

,~ * In volume:volume or ppmv. 
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·'' ~l TABLE 5 
,, HEADSPACE RESULTS 
.:. VAPOR RECOVERY WELL VR-5 

DEPTH OVA READING 
.,. (ft) (ppm)* 

'-~J~:t 

3 1.2 
'.,·J 

8 1.6 

13 2.2 

18 2.6 

23 0.0 

28 0.1 ..• 
33 0.2 

,,, 38 1.9 

··• 43 0.6 
, ~t 48 0.3 

"'" 53 1.0 

58 0.3 
•rc''ij 63 No sample 

64 3.4 .. 

..• * In volume:volume or ppmv. 
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WELL 

VR-1 

VR-2 

VR-3 

VR-4 

VR-5 

* In volume:volume or ppmv. 

#BARRELS 

8 

4 

4 

4 

4 

HEADSPACE READING 
(ppm)* 

400-550 

0.8-1.2 

<0.2 

0.2-1.0 

0.2-0.8 

Since the headspace in the drums from wells VR-2 through VR-5 was less than the 

maximum in clean empty poly drums (3.0 ppm), the cuttings from VR-2 through VR-5 

were emptied on Spartan's property. The eight drums of cuttings from VR-1 will be 

disposed of at a licensed hazardous waste facility. 
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VAPOR PROBE INSTALLATION DETAILS 

•• 

••• 

Ull 



0 ,, 

,;,;!J 

/ 
8"X5' 

+'Z 

Locl<ing Steel WeU Head 

~ 

+1.~ 

~ . 
Asphalt 

. . . . . . 
• . . 

2.~ 

~ 7.Z A..- --;· 
1a 

12.5" 

~ 
17.5" ~ 

-~~: 
'20-

22.5' 

W' 
Zl.S' :-:·· •:• 30'--· 

32.4' 

~ 
37.5' .... •.· ..... •.. 

4(1-· i 

42.4" 

~ 
47.5' ! .• !· . •... 

50' ,. r 
52.5' 

~ 57.4' ;;!::. 
• .. 

60" 

62.5" 
\. 

Section A·A 

FIGURE 1 

l/ ...... 
.. • .. · 
. : ... 
• . 

~ .A 
~ 

~ 

-
~ 

~ 

..,..._ 

-
-

~ 

CQn crete Slab 

Ground Level 

~alt 

"-..__ 14• Cia. Hole in Asphalt 

1/TB entonite PeUets {typ.) 

6 ·9 au ar1Z Sand (typ.) 

10 1/4" N aminal Hollow Stem Auger Hole 
d. Augers 6 1/4" i. 

Screened Interval 1' Long x 0.040" Slots 

1/4N Sch. 40 Black Pipe 

-----10 1/4N Hole 

Weld 1/4N Pipe to Rings 

VP CONSTRUCTION DIAGRAM 



""~ METRIC 
Corporation 

SAMPLE LOG 
;'-\ 

Borehole Number VP 
··• 

Borehole Location North of Building 

Property Owner Spartan Technology. Inc. 

Sample Logger Peter H. Metzner. Metric Corporation 

Driller Rodgers Environmental Services. Inc. 

Drilling Medium Hollow Stem Augers 6 1/4" i.d . 
.. 

Date of Completion 6-13-96 Ground Elevation 

Depth Thickness 
(feet) (feet) Stratigraphic Description ... 
0- 8.0 8.0 Grayish orange (10YR 7/4), well sorted, sub-

•·I 
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 

;f'j,,jl coarse sand. 
~.~ 

10.0-11.0 1.0 Moderate brown (SYR 3/4), poorly sorted, sub-
~ ;ii 

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 
''.'iii sorted, sub-rounded to rounded, very fine sand 

to medium sand . 
... 

·•¥1 14.0- 16.5 2.5 Moderate yellowish brown (10YR 5/4), poorly 

" 
sorted, sub-rounded to rounded, very fine sand 
to very coarse sand. 

>,4 
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METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number VP Borehole Location --:..N;:.:o:.:..:rt:.:..:h~o~f-=B.=.u:.:.;:ild:::.:in..:.:g:~...-______ _ 

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. 

21.2-25.0 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 2.6 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 -32.4 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 orange (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. 
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METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number VP Borehole Location --=-N.:.::o:.:..rt~h:...:o:;.:.f..::B;.;::u:.:.:.ild:.:i::..:.no~-------

Depth 
(feet) 

41.0-42.4 

42.4-45.5 

45.5-50.0 

50.0-54.5 

54.5-58.0 

58.0-62.5 

Thickness 
(feet) 

1.4 

3.1 

4.5 

4.5 

3.5 

4.5 

Stratigraphic Description 

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

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

Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, fine sand 
to coarse sand. 

Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to cobble gravel. 

Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, very fine sand to 
cobble gravel. 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to cobble gravel. 



dl 

HI 

Ui 

Ul 

APPENDIX 3 
ACUVAC PILOT TEST REPORT 

Ull 

Uili 



,,.. 9111 teary Freeway 
Suite 303 

,,,. Houston. TX nll24 
(713)408-6688:Ta. 

'"" (713) 468-6689: FAX 

,, 

Mr Pierce L. Chandler Jr. P.E. 
Project Manager 
Black & Veatch 
.5728 LBJ Fwy, Ste 300 
DaHas, TX 75240 

Re: Pilot Test- Spartan Technology, Inc., Coors Road Plant, ·Rio Rancho, NM 

Dear Pierce: 

Enclosed is the report on Soil Vapor Extraction (SVE) Pilot Testing performed on February 27 & 28, 
1997, at the above retcrcnccd location. The test was conducted using AcuVac's SVE 1-6 System, with 
Roots RAI-33 blower, various instrumentation, including the HORIBA Analyzer, Micro Max 0 1 and LEL 
Meter, magnebelic gauges, flow gauges, aircraft altimeter to delermine barometric pressure, and otller 
special equipment 1be report is divided into tllrce separate tests. 

Introduction 

The vacuum ext.r.tction portion of the AcuVac SVE System consists of a vacuum pump driven by a six 
cylinder internal combustion (lC) engine. The vacuum pump is conne<.ted to the extraction well and the 
vacuum created on the extraction well causes hydrocarbons in the soil to volatilize and flow through a 
moisture knockout tank to the va.cuum pump and the IC engine where they arc burned as part of the normal 
combustion process. Propane is used as an auxiliary fuel 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 arc part of the contaminant, acid gas may be 
present in the exhaust emissions. Tile engine's air to fuel ratio can be adjusted to maintain efficient 
combustion. Because the engine is the power source for all equipment, all systems stop when the engine 
stops. This eliminates any uncontrolled release of hydrocarbons. Since the System is held entirely under 
vacuum, any leaks in the seals or connections are leaked into lhc System and not emitted into the 

atmosphere. The engine is automatically shut down by vacuum loss, low oil pressure or overheating. 

System parameters arc monitored during tests using Magnehelic vacuum gauges, VISI·Float flowmetcrs 
and/or Flow Sensors, HORIBA Analyt:er and tlow and pressure controls on the AcuYac System. 
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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 catal)1ic 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. Thest: 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: 
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TABLE #1 

Distance From VR-1 in Total Depth 
Well # Feet in Feet 

VP-1 6.0 10.5 

VP-2 6.0 20.5 

VP-3 6.0 30.5 

VP-+ 6.0 40.5 

VP-5 6.0 50.5 

VP-6 6.0 60.5 

~1\V-16 18.0 71.7 

!v1W-24 24.0 70.9 

?\.1\V-25 23.0 69.7 

VR-2 50.0 66.0 

VR-4 75.0 66.0 

.MW-21 184.0 66.1 

VR-3 100.0 68.1 

!\1\V-17 118.0 70.4 

VR-5 100.0 64.0 

MW-22 235.0 73.9 

!viW -23 204.0 74.0 

DTGW- MW-16 (:':ear VR-1) = 67.8 ft 

VP =Vapor probes (0.5'' schedule 40 black pipe with 1.0 ft screen), referred to as inner wells 

VR =Vapor recovery wells (approximately 1.0 ft above groundwater), referred to as outer wells 

MW =Monitoring wells (screened across groundwater), referred to as outer wells 

Discussion of Data: 

Screen Interval 
in Feet 

9.5- 10.5 

19.5- 20.5 

29.5-30.5 

39.5-40.5 

49.5-50.5 

59.5- 60.5 

66.7 -71.7 

65.9- 70.9 

64.7-69.7 

12.0- 66.0 

12.0 - 66.0 

61.1- 66.1 

12.0- 68.0 

65.4- 70.4 

12.0- 64.0 

68.9-73.9 

69.0- 74.0 

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 \Vas 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" Hp, with the exception of }vfW -24 & 25 which 
were recording slight well pressures. The barometric pressure was 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 1.8" H20, with a flow 
of 25 cfm. 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 characteristics 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" H20. 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" H20, with a flow 35 cfm. The inner VP wells immediately 
responded to the EW increase and then stabilized for the next 0.5 hr. With the exception of VR-2, the 
outer wells were indicating a decreasing vacuum or increasing pressure trend. The influent vapor 
temperature remained nearly constant at 55°F. 

HORIBA data from influent vapor samples indicated the HC (hydrocarbon concentration) ranges 
were from 550 to 352 ppm, with C02 ranging from 4.94 to 3.98% and 0 2 ranging from 16.9 to 
15.8%. The HORIBA is more accurate with petroleum hydrocarbons whereas the HNU 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" H20, with a flow of 50 cfm and remained steady for 1.0 hour. 
During this period, the barometric pressure decreased an additional 0.06" Hg, or 0.817" H20. Since 
the start of this test, the barometric pressure has decreased 0.17" Hg, or 2.315" H20. This is reflected 
on outer wells .MW -22 & 23 which are the most distant wells from VR-1 (EW) and most likely would 
have minimal influence from SVE. 

During this period, it was difficult to establish a baseline for SVE and required continuing the test 
until the barometric pressure established some stability. 

HORIBA data indicated the HC level of the air emissions was initially at 75 ppm at the lower EW flow 
rate and increased to 175 ppm at the higher rate of 68 cfm. The 175 ppm would equate to an 
emission level of 0.14 lbs per hour. This can be adjusted lower on a continuous operation since it is 
most likely propane blow-by. Additional HORIBA data on the influent vapors indicated the HC range 
was 308 to 284 ppm, C02 was 3.52 to 3.42% and 0 2 was 16.9%. The HNU recorded an influent vapor 
concentration in the 600 ppm range. 

During the last 1.0 hour of the test, the barometric pressure began to stabilize and actually recorded a 
slight increase. All of the inner and outer wells immediately recorded an increasing vacuum trend. 
The EW vacuum and flow was steady at 5.4" H20 and 68 cfm. The data recorded during the last 1.5 
hours of testing is considered the most representative of steady state conditions. 

The inner VP wells provided the best supporting data. VP-3 was consistently recording very low 
vacuums and is screened in a stratigraphic area of very fine to fine, slightly clayey soil. VP-1, which is 
screened in the upper zone, recorded lower vacuums than the remaining vapor probes, most likely 
due to slight short circuiting near the surface and that VR-1 is screened from 12.0 to 66.0 ft. 
Although the surface was covered with asphalt, short circuiting can occur. VP-2, 4, 5 & 6 recorded 
vacuums substantially in the same range. 
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Static well data was recorded 0.5 hours after the SVE was discontinued on the EW. Almost all the 
wells recorded a slight vacuum ranging from 0.02 to 0.12" Hp. MW -24 & 25 continued to record 
higher vacuums while MW -22 & 23 recorded well pressures. The MW wells had 4.0 to 6.0 ft of 
screen above the groundwater and were much slower to adjust to static conditions. 

Test #2 was a 2.6 hour SVE test (not including Static Time) conducted from well VR-1 (EW) the 
following day. Static well data indicated the inner (VP wells) and outer observation wells were 
recording vacuums near "0" with the exception of MW-17 which was recording a slight pressure of 
0.02" H20. Barometric pressure was 29.48" Hg and the ambient air temperature was 38°F. The 
selected EW flow was 68 cfm, with the initial vacuum at 4.8" H20 and steadily increasing to 5.5". 
All the inner and outer wells immediately recorded a vacuum when SVE was engaged and continued 
on an increasing vacuum trend for 1.5 hours. The recorded data was very similar to the data recorded 
during the last 1.0 hour of Test #1. The influent vapor temperature was constant at 55°F and the air 
temperature increased to 44°F. 

During the first 1.0 hour of testing, the barometric pressure increased by 0.09" Hg, or 1.23" Hp. 
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 between 264 and 246 ppm, with 
C02 at 3.42 to 2.94% and 0 2 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" Hp. 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" H20. An immediate vacuum increase was recorded on all inner 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" H20. 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 C02 

between 3.02 to 2.78%. The 0 2 level increased from 17.6 to 19.7%. The HNU Analyzer indicated the 
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23 changing from a recorded well pressure to a vacuum. This provided excellent data to support Tests #1 & 
2 and to usc in the calculation of a vaL-uwn radius of in.tluencc. 

The static well data recorded 0. 75 hours after the SVE was discontinued indi(.:ated all the wells, except 
MW -16, 24 & 25. were recording a slight vacuum of between "0" to 0.1 0" H zO. During this period, the 
wells were not vented to atmosphere. Again, the MW wells were slower to adjust to atmospheric 
conditions. When they were vented, they immedlatcly adjusted. 

The advantage of the three SVE tests conducted over two days w.as to provide a merhod for checks and 
balances on the recorded data, especially when large barometric pressure oscillations occur. 

Additional Intbrmation (this should be read as a part of the report): 
• Swnmary of Oper<lting Data 
• Graphic Summary of Data. SVE Te~ts 

Figure 1 -Plot of Observed Yat.:uum versus Distance at the Facility 
• Field Oper<11ing 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 extrat."tion (SVE) would be an e.ffe(."tive 
method of remediation for am fadlity. Although the observed vacuwn on some of the outer observation 
wells was relatively low, the duration of the pilot tests was short compared to continuous operation. 
However, the results provide sufficient data to indicate that the observed and reported wells were in vacuum 
communication with the selcacd SVE extraction well. The radius of in.tluencc dct1nes the region within 
which tile vapor in the V'd.dose or vented zone !lows to tile extraction well under the intluence of a vacuum. 
The radius of inlluence depends on soil properties of the vented zone, properties of surrounding soil layers, 
the depth at which the well is screened, well installation and the presence of any impermeable boundaries 
such as the water table, clay layers, surface seal, builcling basements and the presence of such areas as tank 
pits with backfill and underground utilities. 

Figure#l indicated that the effective vacuum radius of influence would be from 175 to 200ft, with 
extraction well flow of 60 to 65 cfm9 and extraction well vacuum in the S.lY' H20. This projection ol 
the radius of influence was detennined by plotting the observed (as modified) radial pressure distribution 
data. An approximation of the radius of intluencc may be obtained by det.ennining the point at which the 
measured vacuum is 0.18 to 0.22" H20. It is assumed tltat beyond the lower point, the pressure gradient 
(driving forc;e) is negligible to effectively transport vaporized contaminanrs to the extraction well. Under 
continuous operation, vat.-uum and r<idius of influence may continue to increase. 

To calculate SVE well placement, the equation we use is a follows; 
1 = 2 Ri COS 30"; L = distance between wells; Ri = rcldius of influence 

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

Tile AcuVa~:. System pcrfonncd as represented and should be considered a viable technology to use for the 
remediation of this location. The system with lhe 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 VOC.s and meet all air emission standards. Special engines with 

enhanced metallurgy are required for the remediation of chlorinated hydrocarbons. A special, blended 
synthetic oil is also required. The auxiliary fuel can be propane or natural gas. Electrical connections are not 
required Air injection, if required, can ~-upply hydrocarbon free air from a 16 cfm air compressor witl1 
oiJ/moisture lilters of30- 40 cfm Roots RAI 22 blower, both engine driven. AcuVac <.-an supply a <.'UStom 
building designed for security, reduction of noise, and can be color coordinated to provide aesthetic value. 

AcuVac also sells, leases and services, electrk-a.l driven, bio-vent SVE and Air Injection/Sparge Systems. 
'Illesc Systems are designed and manufactured to specific specifications. 

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

James E. Sadler 
Engineer/Environmental 

70006.REP (MK) 
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SCHEDULEB 
Summary of ACUVAC SVE TEST#1 

Atmospheric: Conditions 

Barometric: Pressure ChanQe 
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AcuVac Remediation Inc. 
SPARTONTECHNOLOGY 

February 27, 1997 

70r-------------------~ 

85 

~ 

155~---------

50 

45 

~~f'l~~~ ... ~ 
~ 1- 1- I-

Timo(mk1) 

Hydrocarbons {ppm) 
laaor-------------------~ 

800 

~ 

200 

~ ~ ~ ~ ~ ~ ~ ~ ! 
Tlmo (min) 

C02(%) 

0 5l f'l 2 i ~ ~ ~ 2 ... ... ;::: ;::: "' .. ... ... ... ... ... 
Tlmo (min) 

02(%) 

20 

15 ------

10 ------

------

0 5l f'l 2 i ~ ~ ~ ~ ... ... ;::: ;::: "' ... ... ... ... ... 
Tlmo(mk1) 
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Page 1b SCHEDULES AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #1 SPARTON TECHNOLOGY 
February 27, 1997 

Recorded Well Vacuums and/or Pressures 

VP-1 6.0 ft. 
3r---------~--~--------, 

~5 --------------------------
0 2 
:£1.5 
c 
- 1 

0.5 

0~~~~~~~~~~~~~ 
0 0 0 
1- ~ ~ 

1-

VP-3 6.0 ft. 
0.08 r------------------. 

..0.02 ...._ __________________ -.~ 

VP-5 6.0 ft. 

3r-------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 

.E 1 

0.5 

o~~~~~~~~~~~~~ 

MW-16 18.0 ft. 
3r-----------------, 
2 ---------------------------

0 
:£ 1 
c 
- 0 f----•• -.,--------------•1 
-1..1.----------------~ 

MW-25 23.0 ft 
3r------------------~ 

2 ----------------------------

0 
:£ 1 ----------------------------

.. o r- --. •-• T U fiJ p __ I d_l 
-1~---------------~ 

VP-2 6.0 ft. 
3r---------~----~----~ 

2.5 

2 

£1.5 
.E 1 

0.5 

0~~~~~~~~~~~~ 

VP-4 6.0 ft. 3r-----------------------, 
2.5 - - - - - - - - - - - - - - - - - - - - - - - -

2 ----------------- -
0 
:£ 1.5 
c 
- 1 

0.5 

O~~UL~UL~UL~UL~UL~ 

VP-6 6.0 ft. 

3r--------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 

.E 1 

0.5 

o~~UL~~~~~~~~~~ 

MW-24 24.0 ft 

2r--------------~ 
1.5 -------------------------

VR-2 50.0 ft. 
3r----------------, 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 
c 
- 1 

0.5 

O~~UL~UL~~~~~~~ 
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Page 1c SCHEDULE 8 AcuVac Remediation Inc. 

Summary of ACUVAC SVE TEST #1 SPARTON TECHNOLOGY 
February 27, 1997 

Recorded Well Vacuums and/or Pressures 

VR-4 75.0ft MW-21 184.0 ft. 

£0.5 £0.5 

.5 0 .5 0~~~~~~~~~~~ 

.0.5 .0.5 .i..------------1 
r= ~ 

0 :5 ~ ~ ~ 0 :5 N N 

i= i= ~ f:2 i! i! 

VR-3 100.0 ft MW-17 118.0 ft 
0.6 -r---------------. 0.4 -r-------------, 

0.3 - - - - - - - - - - - - - - - - - - - - - - - - - -

Q. 
::t 0.2 

.0.2 .J...-------------1 

VR-5 100.0 ft MW-22 235.0 ft 
0.6 -r--------------. 

0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -· 

~ :l ~~~~~~~IIIJIJH:1 ~-1 
.Q2.i..------------~ -2~---------~ 

MW-23 204.0 ft 

0.5 ---------------------------
0 

~ .0.5 : ~ -~ ~:~~]I] Jlflf I~ 1-1 ..: - -1 

-1.5 

-2 



Page 2a 

"' 

SCHEDULES 
Summary of ACWAC SVE TEST #2 

Atmospheric Conditions 

Barometric Pressure ChanQe 
2.50,------------------, 
2.00 

~uo 
j 
~ 1.00 

0.50 

Air Temp. 

~.---------------------------~ 
55 

.. 50 

1 45 

40 t~~-----_.,._.,._.,._.,~-----..;-;.:.;;,.:...:-:..;-;..-~-----1 

35 ------------------------------

~~--~----~------~----~----~ 
TO T15 HS T75 T105 T135 

n ... ,_, 

EIIPsed Tine (mfl) 

VR-1 Ext Well Vacuum 
1Dr------~~~~~====~-------, 

a 

s..,_. Time (min) 

Influent Vapor Data 

Influent Temp. 
70r-------------------~ 

~ .. 
156 +---------1 

50 

Hydrocarbons (ppm) 

N;uVac Remediation Inc. 
SPARTONTECHNOLOGY 

February 28. 1997 

1000~--------------------, 

800 

aoo 

CO:z(%) 

2 

O:z ('!.) 
20-r----__:~---~ 

15 

10 
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Page 2b SCHEDULES AcuVac Remediation Inc. 

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

Recorded Well Vacuums and/or Pressures 

VP-1 6.0 ft. 
3~------------------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 
..5 1 

0.5 

0 

VP-3 6.0 ft. 
0.1 .----------------------------. 

0.08 

~0.06 

..50.04 

0.02 

0 

VP-5 6.0 ft. 

3.--------------------------, 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
;f 1.5 

..5 1 

0.5 

0 

MW-16 18.0 ft. 
3r--------------------------, 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 

..5 1 

MW-25 23.0 ft 
3r-------------------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
;f 1.5 
.: 
- 1 

0.5 

0 .L..l-----L--

VP-2 6.0 ft. 3,------------------------. 
2.5 

2 

£1.5 
..5 1 

0.5 

0 
It) 

j': 

VP-4 6.0 ft. 
3,----------------------. 

2.5 - - - - - - - - - - - - - -

2 

~ 1.5 
.: 
- 1 

0.5 

0 

VP-6 6.0 ft. 

3~------------------------~ 
2.5 - - - - - - - - - - - - - -

0 2 
:f 1.5 

..5 1 

0.5 

0 

MW-24 24.0 ft 

3,-----------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 
c 
- 1 

0.5 

o.L-11--

VR-2 50.0 ft. 
3.-------------------------, 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 
.: 
- 1 

0.5 

0 
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SCHEDULE 8 AcuVac Remediation Inc, 
SPARTON TECHNOLOGY 

February 28, 1997 
Summary of ACUVAC SVE TEST #2 

Recorded Well Vacuums and/or Pressures 

VR-4 75.0ft 
1.5,--------------.. 

VR-3 100.0 ft 
1.5,-----------------, 

VR-5 100.0 ft 
1.5 -r---------------. 

MW-23 204.0 ft 
1.5 'r---------------, 

MW-21 184.0 ft. 
1.5 -r------------~ 

MW-17 118.0 ft 
1.5 ,--------------, 

Q 
J: 
.: 
-0,5 

0 

MW-22 235.0 ft 
1.5 -r------------~ 
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SCHEDULES 
Summary of ACUVAC SVE TEST #3 

Atmospheric Conditions 

Barometric Pressure Chan11e 

1.(10,--------------------. 

9. 
::<: 

! o.oot--~to.;;::::::2-----+------+-=~~=~;::::::;:::;oo1 
~ .050 ---- ~---_-':"'!"':'-·_·-_-_-_--------------

·1.00 .._ ________________________________ ___J 

Air Temp. 

80r--------------------------------, 
55 

.. 50 ~-.:.-:..;-:..:.-.:.-,;;-..;-;.,;-;..::.-,;:.-------;..-;;,..;;,---.--..;-;..;-;.,-~-.:.-,;.-..;-;..-;..::.-.;;-.;,.;;,.:J 

t 45 

35 

TO T15 T45 T75 T105 T135 T165 T195 

nmo(minl 

80 r-----V.:.:R:.:.-..:.1..:Ex=l..:.W:.:e:::II..:.F..:::IO::.:W.:_ _____ _, 

20 

0 

EJ~~p:Md rme (min) 

VR-1 Ext Well Vacuum 
10,-----------------~ 

0 ., 
;:: 

Elll'sed Tine (min) 

s 
;:: 

Influent Vapor Data 

Influent Temp. 

AcuVac Remediation Inc. 
SPARTON TECHNOLOGY 

February 28, 1997 

70~------------------~ 

115 ---------------

80 ---------------.. t55 ---------------
50 ---------------

45 ---------------

Tlmo("*'l 

Hydrocarbons (ppm) 
1000 ..-----------------~ 

200 

C02(%) 

2 -- ---

., ., IS 
;! :: -

11mo <mlii 

02(%) 
30 T""-------"-'------~ 

25 

20 

15 

10 
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Page 3b SCHEDULE 8 AcuVac Remediation Inc. 

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

Recorded Well Vacuums and/or Pressures 

VP-1 6.0 ft. 
3,-----------------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
;£ 1.5 
..5 1 

0.5 

o~~~~~~~~~~~~.y 

VP-3 6.0 ft. 
0.1 ..---------------------------, 

0.08 

~ 0.06 

..5 0.04 

VP-5 6.0 ft. 

3.,------------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 

..5 1 

0.5 

o~--~~~--L-~~--~~~ 

MW-16 18.0 ft. 
1.5 ..----------------------------, 

~ 
J: 0.5 

0 --------- .- -.-.-----

-0.5 .L...------------------------' 

MW-25 23.0 ft 
3.,--------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 
c 
- 1 

0.5 

a~--~~~~--~~~~---

VP-2 6.0 ft. 
3r-----------------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 
..5 1 

0.5 

o~~~~~~~~~~~~.y 

VP-4 6.0 ft. 
3..----------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

2 

~ 1.5 
c 
- 1 

0.5 

o~--~~--~~~--L-~~~ 

VP-6 6.0 ft. 

3..---------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:£ 1.5 

..5 1 

0.5 

O~L-~~~--L-~~a_~~.u 

MW-24 24.0 ft 

3..------------------------~ 
2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 

..5 1 

0.5 

o~a-~~--~~~--~~--~ 

VR-2 50.0 ft. 
3..------------------------~ 

2.5 - - - - - - - - - - - - - - - - - - - - - - - - -

0 2 
:f 1.5 
c 
- 1 

0.5 

o~--~~--~~~--L-~~~ 



Page 3c SCHEDULE 8 AcuVac Remediation Inc. 

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

Recorded Well Vacuums and/or Pressures 

VR-4 75.0ft 1.5 ,..-----.:...;..;....;_..:....:.;;.:...;..;;;;._ __ ...., 

VR-3 100.0 ft 
1.5 ,..---------------, 

~ 
c 
0.5 

VR-5 100.0 ft 
1.5 -roo--------------. 

0 1 
:f 
c 
-0.5 

MW-23 204.0 ft 
1.5 ..---------------, 

~ 0.5 

o • - -...- -I -~- -I -•- -• ---
-0.5 .L...--------------J 

MW-21 184.0 ft 1.5 ,..----...;.;.;..;;..;...;~.....;..;,....;.;.;;,...:.:;.. __ , 

MW-17 118.0 ft 
1.5 -r--------------. 

~ 
c 
-0.5 

MW-22 235.0 ft 
1.5 -r-------------, 

2 .... 0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

0 -------~--~-·------
-0.5 .1.-------------~ 



SCHEOULEA SPARTON TECHNOLOGY- Test #1, Pg I AcuVac Remediation Inc. 

Static First Second Third Fourth Fifth Sixth 
2127/97 Data Data Data Data Data Data Data 

Time0740 Timc0845 Time09!5 Time0945 Time 1015 Time 1045 Time 1115 

loriba HC ppm - NO NO NO 550 462 ND 

loribaCO,% - NO NO NO 4.74 4.42 ND 

loriba 0 1% - NO NO NO 16.9 16.8 NO 
ntluent Vapor - 52 54 54 55 55 55 Temp "F 

Barometric 29.74 29.75 29.74 29.75 29.72 29.72 29.68 Pressure "Hg 

lxtraction Well 
FlowCFM - 25 25 25 25 35 35 
Well VR-1 

~xtraction Well 
VacuumCFM - 1.8 2.0 2.0 2.0 2.6 2.6 
Well VR-1 

Well VI'- I 
Vacuum "H,O 0.03 0.20 0.30 0.26 0.25 0.36 0.36 
list 6.0 fl 

Well Vl'-2 
Vacuum "H,O 0.04 0.56 0.70 0.62 0.64 0.86 0.86 
Disl 6.0 ll 

!well Vl'-3 
Vacuum "H,O 0.03 0.03 0.02 0.01 0 -(.01) 0.01 
DisL 6.0 ll 

Well Vl'-4 
Vacuum "1110 0.03 0.64 0.86 0.76 0.78 1.00 1.02 
Disl6.0 tl 

!well VP-5 
Vacuum "H20 0.05 0.66 0.72 0.64 0.60 0.84 0.82 
IDisL 6.0 fl 

Well VP-6 
Vacuum "H20 0.03 0.76 0.82 0.74 0.72 0.98 0.96 
Disl 6.0 ll 

twellMW-16 
Vacuum "H,O 0 0.04 0.02 -(.24) -(.39) -(.56) -(.74) 
Disl 18.0 ll 

!well MW-24 
Vacuwn"H10 -(.04) -(.16) -(.32) -(.11) -(.19) -(.16) -(.14) 
DisL 24.011 

iWeUMW-25 
Vacuum "H,O -(.01) -(.03) -(.1 0) -(.34) -(.20) -(.26) -(.37) 
)isl 23.0 n 

!well VR-2 
Vacuum "11,0 0.04 0.21 0.22 0.15 0.11 0.15 0.12 
Disl 50.0 fi 

WellVR-4 
Vacuum "H,O 0.04 0.06 0.08 -(.03) -(.07) -(.08) -(.1 0) 
UisL 75.0 ll 

WeUMW-21 
Vacuum "11,0 0.04 0.05 0.02 -(.11) -(.15) -(.17) -(.22) 
Disl 184.011 

Well VR-3 
Vacuum "11,0 0.04 0.10 0.06 0.01 -(.07) -(.1 0) -(.13) 
)ist. 100.0 n 
WcllMW-17 
Vacuum "1110 0.02 0.03 0.01 0.03 0.03 0.03 0.01 
Disl 118.011 

Well VR-5 
Vacuwn "11,0 0.03 0.09 0.07 0.03 0 0 -(.11) 
Disl 100.011 

WellMW-22 
Vacuum "H,O 0.01 0 -(.20) -(.40) -(.58) -(.76) -(.93) 
Dist. 235.011 

WellMW-23 
Vacuum "11,0 - - - -(.58) -(.74) -(.90) -(1.20) 
Dist. 204.0 11 

-0 Indicates Well Pressure 

NO -No Data 



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

Seventh Eighth Nintlt Tenth Eleventh Twelfth Thirteenth 
2127/97 Data Data Data Data Data Data Data 

Time 1145 Time 1215 Time 1245 Time 1315 Time 1345 Time 1415 Time 1445 

~oriba HC ppm 392 352 352 312 308 310 ND 
~oribaCO,% 4.12 3.98 3.92 3.70 3.52 3.50 ND 
loriba02% ND 15.8 15.3 15.0 16.9 ND ND 
nfluent Vapor 
~emp "F 

55 56 56 56 56 56 56 

~arometric 
Pressure • Hg 

29.64 29.63 29.58 29.56 29.56 29.53 29.53 

~xtmction Well 
~·lowCFM 50 50 50 55 55 55 65 
~ell VR-1 

roxtmction Well 
VacuumCFM 3.6 3.6 3.6 4.1 4.1 4.1 5.0 
~ell VR-1 

WellVP-1 
Vacuum "1120 0.45 0.50 0.52 0.54 0.54 0.62 0.78 
pisl6.0 n 
Well VP-2 
Vacuum "1120 1.05 1.15 1.20 1.30 1.30 1.42 1.75 
Jist 6.0 n 
~ell VP-3 
Vacuum "11,0 0.01 0.01 0.01 0.01 0.01 0.01 0.02 
Dist6.o n 
~ell VP-4 
Vacuum "H20 1.30 1.45 1.50 1.60 1.60 1.75 2.18 
Dist6.0ll 

Well VP-5 
Vacuum "H20 1.05 1.15 1.20 1.25 1.30 1.43 1.80 
Disl 6.0 ft 

Well VP-6 
Vacuum "1120 1.25 1.35 1.40 1.50 1.55 1.65 2.10 
pisl 6.0 n 
~VcliMW-16 
Vacuum "H20 0 0.03 0.02 0.03 0.02 0.03 0.03 
Disl 18.0 ll 

WcUMW-24 
Vacuum "H,O 
bisl 24.0 n 

-(.19) 0 0 -(.05) 0 0.12 0.48 

WcUMW-25 
Vacuum "H20 ·(.50) -(.48) -(.56) -(.66) -(.74) -(.66) ·(.26) 
Disl 23.0 ll 

~ell VR-2 
Vacuum "H,O 
pisl 50.0 n 

0.20 0.30 0.30 0.32 0.32 0.43 0.66 

!well VR-4 
Vacuum "H20 
pisl 75.0 n 

-(.07) 0.02 -(.04) -(.05) 0 0.13 0.29 

!wcUMW-21 
Vacuum "1120 -(.19) -(.12) -(.18) -(.17) -(.15) -(.05) 0.09 
Disl 184.0 l1 

!well VR-3 
Vacmun "11,0 -(.03) 0.04 -0.06 0 0 0.16 0.30 
Disl 100.0 ll 

~cliMW-17 
Vacuum "1120 0.02 0.04 0.03 0.03 0.04 0.04 0.05 
Disl 118.0 ll 

Well VR-5 
Vacuum "H20 0.02 0.05 0.01 0.02 0.04 0.19 0.35 
Disl 100.0 ll 

~cliMW-22 
Vacuum "1120 -(1.15) -(1.20) -(1.40) -(1.65) -(1.70) -(1.70) -(1.60) 
Disl 235.0 ll 

~cliMW-23 
-(1.90) -(1.70) Vacuum "H,O -(1.40) -(1.50) -(1.65) -(1.85) -(1.95) 

Disl 204.0 ll 

-() Indicates Well Pressure 

ND- No Data 



SCHEDULE A SP ART ON TECHNOLOGY -Test# I - Pg 3 AcuVac Remediation Inc. 

Four1ccnth Filteenth Sixteenth Seventccnth Eighteenth Static Average 
Maximwn 2127/97 Data Data Data Data Data Data Data 

Time 1515 Time 1545 Time 1615 Time 1645 Time 1715 Time 1745 8.8 Hrs 
Data 

lloriba IIC ppm 286 284 ND ND ND - 361 550 

lloriba C02% 3.48 3.42 ND ND ND - 3.88 3.74 

loriba02% ND ND ND ND ND - 16.12 16.9 

ntluent Vapor 
56 56 56 56 56 - 49.28 56 [femp "F 

Barometric 29.53 29.56 29.58 29.60 29.61 29.61 29.63 29.75 fressure "Hg 

~xtrnction Well 
FlowCFM 65 68 68 68 68 - 49.28 68 
~ell VR-1 

Extraction Well 
VacuurnCFM 5.0 5.4 5.4 5.4 5.4 - 3.76 5.4 
~ell VR-1 

~ell VP-1 
Vacuwn "11,0 0.76 0.87 0.81 0.90 0.82 0.05 0.55 0.90 
Disl6.0 fi 

Well Vl'-2 
Vncuwn "I 120 1.75 1.85 1.80 1.95 1.85 0.08 1.26 1.95 
Disl6.0 fi 

< • 

WellVI'-3 
Vacuum "1120 0.02 0.03 0.02 0.07 0.02 0.02 0.02 0.07 
Disl 6.0 ll 

Well VP-4 
Vacuum "1120 2.20 2.35 2.35 2.50 2.30 0.12 1.56 2.50 
Disl6.0 ll 

Well VP-5 
Vacuum "1120 1.90 2.00 2.00 2.15 2.00 0.12 1.31 2.15 
Dist 6.0 n 
Well Vl'-6 
Vacuwn "H,O 2.15 2.30 2.30 2.40 2.30 0.12 1.51 2.40 
Dist. 6.0 ll 

WellMW-16 

'" Vncuwn "H,O 0.03 0.04 0.14 0.47 0.48 0.16 -(.03) 0.48 
Dist. 18.0 ll 

WellMW-24 
Vacuum "H,O 0.57 0.82 0.92 1.00 0.90 0.48 0.19 1.00 
Disl 24.0 ll 

~ellMW-25 
Vacuwn "1!20 -(.03) 0.31 0.52 0.85 0.90 0.50 -(.15) 0.90 
DisL no ft 
~ell VR-2 
Vacuwn "H,O 0.65 0.84 0.80 0.90 0.75 0.13 0.41 0.90 
pisl 50.0 t:l. 

~ell VR-4 
!vacuum "1120 0.32 0.49 0.43 0.49 0.39 0.12 0.13 0.49 
loisl 75.0 fi 

~ellMW-21 
0.08 -(.01) 0.32 Vacuwn "11,0 0.13 0.30 0.27 0.32 0.20 

IDisl 184.0 ll 

~ell VR-3 
0.08 0.14 0.50 Vacuwn "11,0 0.32 0.50 0.45 0.50 0.40 

Dist. IOOll ll 

WcliMW-17 
Vacuum "1120 0.06 0.10 0.10 0.11 0.08 0.02 0.05 0.11 
Disl 118.0 fi 

Well VR-5 
Vacuum "H20 0.34 0.50 0.47 0.50 0.44 0.02 0.17 0.50 
Disl I 00.0 ll 

WeliMW-22 
Vacuum "11,0 -(1.40) -(1.15) -(1.00) -(.70) -(.62) -(.60) -(1.01) 0.01 
Disl 235.0 ll 

WdlMW-23 
!Vacuum "1120 
IDisl 204.0 n 

-(1.60) -(1.20) -(1.05) -(.75) -(.70) -(.64) -(1.29) -(.58) 

-()Indicates Well Pressure 

NO- No Data 



SCHEDULE A SPARTON TECHNOLOGY- Test #2, Pg l AcuVac Remediation lnc. 

Static First Second TIIird Fourth Fillh 
2/28197 Data Data Data Data Data Data 

Time0730 Time0745 Time0800 Time 0830 Time0900 Time0930 

Horiba HC ppm - ND ND ND 246 264 

HoribaC02% - ND ND ND 3.42 3.20 

loriba02% - ND ND ND 17.3 17.2 

nlluent Vapor - 55 55 55 55 55 Temp "F 

Barometric 29.48 29.48 29.49 29.50 29.52 29.55 Pressure "llg 

~xtrnction Well 
r1owCFM - 68 68 68 68 68 
Well VR-1 

: .... Extraction Well 
VacuumCFM - 4.8 5.0 5.3 5.5 5.4 
Well VR-1 

Well VP-1 
Vacuum "H20 0.01 0.80 0.88 0.95 0.95 0.90 
Dist 6.0 1l 

Well VP-2 
Vacuum "1120 0.01 1.70 1.85 1.90 2.05 1.95 

•·-iii 
DisL 6.0 n 
Well VP-3 
Vacuum "1120 0.02 0.02 0.02 0.03 0.02 0.03 
Dist. 6.0 1l 

Well VP-4 
Vacuum "1120 0 2.10 2.30 2.40 2.50 2.50 
Dist 6.0 1l 

!wen VP-5 
Vacuum "H20 
~ist. 6.0 n 

0 1.80 2.00 2.10 2.30 2.15 

Well VP-6 
Vacuum "H,O 0 2.10 2.35 2.30 2.55 2.40 
Dist. 6.0 1l 

WcllMW-16 
Vacuum "H,O 0 0.33 0.41 0.47 0.81 0.83 
Oisl 18.0 11 

WellMW-24 
Vacuum "1120 0.02 0.23 0.47 0.62 0.93 0.95 
Disl 24.011 

Well MW-25 
Vacuum "11:0 0 0.15 0.35 0.50 0.88 0.97 
Dist. 23.0 11 

Well VR-2 
Vacuum "H20 0.02 0.58 0.72 0.80 0.94 0.87 
Disl 50.0 fi 

Well VR-4 
0.54 0.47 !v'acuum "1120 0.02 0.23 0.31 0.44 

pisl 75.0 n 
~ellMW-21 
Vacuum "H,O 0.01 0.10 0.19 0.27 0.37 0.35 
pisl 184.0 n 
Well VR-3 

ii··w- Vacuum "I 1,0 0.01 0.24 0.35 0.45 0.52 0.50 
Dist. 100.0 1l 

WellMW-17 
Vacuwn "H,O -(.02) 0.25 0.39 0.10 0.12 0.12 
Dist 118.0 fi 

Well VR-5 
Vacuum "H,O 0 0.24 0.38 0.50 0.52 0.55 
Disl 100.0 n 
WellMW-22 
Vacuum "H,O 0 0.04 0.14 0.29 0.56 0.68 
Disl 235.0 fi 

WellMW-23 
Vacuum"H,O 0.02 0.04 0.13 0.31 0.56 0.62 
Dist. 204.0 1l 

-0 Indicates Well Pressure 

ND- No Data 



SCHEDULE A SP ARTON TECHNOLOGY- Tcsl #2, Pg 2 AcuVac Remediation Inc. 

Sixth Static AVt.:ragc 
Maximum 2128197 Data Data Data 

Time!OOO Time 1045 2.6 Hrs 
Data 

Horiba HC ppm 252 - 254 264 

Horiba CO,o/o 2.94 - 3.19 3.42 

Iloriba 0,% ND - 17.25 17.3 

ntlucnt Vapor 55 - 55 55 
Tcmp"F 

Barometric 29.56 29.57 29.52 29.57 
Pressure • Hg 

• xtrnclion Well 
FlowCFM 68 - 68 68 
Well VR-1 

Extraction Well 
VacuumCFM 5.2 - 5.2 5.5 
Well VR-1 

Well Vl'-1 
Vacuum "11,0 0.80 0.01 0.88 0.95 
Disl6.0 ll 

!wen VP-2 
Vacuum "II,O 1.85 0 1.88 2.05 
loist. 6.0 n 
Well VP-3 
Vacuum "1120 0.04 0 0.03 0.03 
Disl 6.0 fi 

!wen VP-4 
Vacuum "H,O 2.30 0.01 2.35 2.50 
Dist.6.0 fi 

Well VP-5 
Vacuwn "H,O 1.95 0.02 2.05 2.30 
loisl 6.0 n 

'<·Q 

!well VP-6 
Vacuwn "11,0 2.20 0.02 2.32 2.55 
loisl 6.0 n 
WellMW-16 
Vacuum "H20 0.70 0.33 0.59 0.83 
Disl 18.0 fl. 

WcliMW-24 
Vacuum "H,O 0.76 0.20 0.66 0.95 
Dist. 24.0 fl 

WellMW-25 
Vacuum "1110 0.85 0.50 0.62 0.97 
Disl 23.0 fl. 

:Well VR-2 
Vacuum "1110 0.72 0.06 0.77 0.94 
Disl 50.0 fl 

!well VR-4 
!vacuum "H20 0.37 0.07 0.39 0.54 
loisl 75.0 n 
lwellMW-21 
Vacuum "11,0 0.21 0.05 0.25 0.37 
Disl 184.0 fl. 

!well VR-3 
Vacuum "H,O 0.46 0.08 0.42 0.52 
loisl 100.0 n 
WcliMW-17 
Vacuum "H,O 0.10 0.01 0.18 0.12 
Disl 118.0 fl. 

Well VR-5 
Vacuum "H20 0.50 0.09 0.45 0.55 
Disl 100.0 fi 

WellMW-22 
Vacuwn "1110 0.57 0.52 0.38 0.68 
Disl 235.0 tl 

WcliMW-23 
Vacuum "H,O 0.64 0.52 0.38 0.64 
Disl 204.0 n. 

, ... -()Indicates Well Pressure 

ND- No Data 



SCHEDULE A SP ARTON TECHNOLOGY- Test #3, Pg I AcuVac Remedialton Inc. 

Static First Second Third Fourth Fifth 
2!28197 Data Data Data Data Data Data 

Time 1115 Time 1145 Time 1200 Time 1230 Time 1300 Time 1330 

Horiba HC ppm - ND 242 ND 278 ND 

IJ-!oriba C01% - ND 2.76 ND 3.02 ND 

Ioriba 0 1o/o - ND ND ND 17.6 ND 
nllucnt Vapor 

fremp "F - 56 56 56 56 56 

!Barometric 
!Pressure "Hg 29.57 29.56 29.56 29.54 29.53 29.54 

., .. 
~xtraction Well 
"lowCFM - 68 68 68 68 68 

, .. Well VR-1 

'xtraction Well 
VacuumCFM - 5.0 5.2 5.2 5.1 5.1 
Well VR-1 

Well VP-1 
Vacuum "H,O 0 0.74 0.72 0.70 0.67 0.75 
Disl6.0 fi 

Well VP-2 
Vacuum "H10 0 1.75 1.75 1.75 1.65 1.75 
Disl6.0 ll 

Well VP-3 
Vacuum 'H10 0.01 0.03 0.01 0.03 0.02 0.04 
Disl6.0 ll 

Wdl VP-4 
Vacuum "H10 0 2.10 2.20 2.20 2.00 2.20 
Disl6.0 fi 

> • 

Well VP-5 
Vacuum 'H20 0 1.80 1.85 1.85 1.70 1.75 
Disl 6.0 ft 

Well VP-6 
Vacuum "H20 0 2.00 2.15 2.15 1.95 2.10 
)isl 6.0 ft 

WcliMW-16 
Vacuum "H10 0.01 0.03 0 0 -(.22) -(.26) 
Dist. 18.0 fi 

Well MW-24 
Vacuum "H20 -(.02) 0.17 0.35 0.45 0.36 0.48 
Disl 24.0 ll 

WciiMW-25 
, Vacuum "H20 -(.01) 0.08 0.16 0.17 0.09 0.20 
jDisl 23.0 ft 

Well VR·2 
Vacuum "1110 0 0.54 0.58 0.58 0.55 0.60 
Disl 50.0 ft 

WeliVR-4 
Vacuum "1110 0.01 0.15 0.21 0.22 0.13 0.22 
Disl 75.0 1l 

:Well MW-21 
Vacuum "H20 -(.05) 0.02 0.05 0.02 -(.12) 0.04 
Disl 184.0 ft 

~ell VR-3 
Vacuum "1120 0 0.16 0.22 0.21 0.15 0.26 
Disl 100.0 ll 

~cUMW-17 
Vacuum "H10 0.01 0.04 0.04 0.06 0.07 0.05 
Disl 118.0 ft 

Well VR-5 
Vacuum "1120 -(.05) 0.19 0.25 0.22 0.15 0.32 
Disl 100.0 ll 

WellMW-22 
Vacuum '11,0 0.02 -(.1 0) -(.17) -(.22) -(.40) -(.37) 
Disl 235.0 fi 

Veil MW-23 
Vacuum "1120 0.02 -(.12) -(.16) -(.30) -(.36) -(.34) 
Disl 204.0 1l 

-() Indicates Well Pressure 

ND-No Data 



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

Sixth Seventh Eighth Static Average 
Maximum 2/28197 Data Data Data Data Data 

Time 1400 Time 1430 Time 1500 Time 1545 3.6 Hrs 
Data 

IHoriba HC ppm ND ND 254 - 258 278 

IHoriba C02% ND ND 2.78 - 2.85 3.02 

Horiba02% ND ND 19.7 - 18.65 19.7 

nllU<."'Il Vapor 56 56 56 - 56 56 Temp "F 

Barometric 29.55 29.55 29.56 29.57 29.55 29.57 Pressure "Hg 

!Extrnction Well 
IF1owCFM 68 68 68 - 68 68 

"" 
... !well VR-1 

!Extrnction Well 
VacuumCFM 5.2 5.2 5.3 - 5.16 5.3 
Well VR-1 

!well VP-1 
Vacuum "liP 0.84 0.83 0.88 0.03 0.77 0.88 
loisl 6.0 ft 

!well VP-2 
Vacuum "H20 1.80 1.80 1.90 0.03 1.77 1.90 
Dist6.0 tl 

!well VP-3 
Vacuum "1120 0.04 0.02 0.02 0 0.03 0.04 
Dist6.0 1l 

:;.:liil !well VP-4 
Vacuum "H20 2.30 2.30 2.40 0.04 2.21 2.40 
Dist6.0 ft 

Well VP-5 
Vacuum "H20 2.00 2.00 2.10 0.06 1.88 2.10 
Dist 6.0 ft 

'" Well VP-6 
Vacumn "H,O 2.20 2.25 2.35 0.06 2.14 2.35 
Dist 6.0 ft 

WellMW-16 
Vacumn "H20 -(.14) -(.04) 0.02 -(.03) -(.08) 0.03 
pist 18.0 ft 

twellMW-24 
Vacumn "H20 0.58 0.70 0.82 0.43 0.49 0.82 
Dist. 24.0 ll 

WellMW-25 
Vacuum "H,O 0.32 0.44 0.60 0.43 0.26 0.60 
Disl 23.0 tl 

!well VR-2 
Vacuum "1120 0.72 0.74 0.82 0.10 0.64 0.82 
!Disl 50.0 ft 

!well VR-4 
Vacuum "I 1,0 0.37 0.43 0.47 0.06 0.28 0.47 
Disl 75.0 11 

!WellMW-21 
Vacuum "liP 0.16 0.18 0.24 0.07 0.07 0.24 
Disl 184.0 1l 

Well VR-3 
Vacuum "H,O 0.38 0.38 0.49 0.08 0.28 0.49 
Dist. 100.011 

WellMW-17 
Vacuum "H20 0.06 0.10 0.15 0 0.07 0.15 
Dist 118.011 

Well VR-5 
Vacmun "1120 0.38 0.41 0.49 0.09 0.30 0.49 
Dist 100.011 

WciiMW-22 
Vacuum "H20 -(.25) -(.14) 0.06 0.10 -(.20) 0.06 
Dist 235.0 ft 

WeliMW-23 
Vacuum "H,O -(.24) -(.15) 0.03 0.07 -(.21) 0.03 
Disl 204.0 ft 

-0 Indicates W clll'ressurc 

ND-NoDala 
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OPERATING DATA- TEST#--...~._ PAGE#_{_ 

.. 
,. 

Time Time 
Parameters C>'74D OS4S 

Hr Meter Hr Meter 

{ (J 5<;;, ~ i 05f? 8 
R.P.M. 

1800 g_l50 

So 50 Oil Pressure 
psi 

Water Temp 
•F 140 {~0 

Volts 
14 

Intake Vac 
"Hg 11 I~ 

Gas Flow 
FueVPropane cfh I ao Io5 
Fresh Air Flow 

cfm • S /35 
Extraction Well Flow 

VR-l cfm 
E.xtr_ayt~n Well Vac 

V K.- ( "H20 

lnn~ert Vapor Temp 
vfL-l ·F 

Air Temp 
•F 

Barometric Pressure 
"Hg 

SVE 
On/Off 

Air Injection Pressure 
psi 

Air Injection Flow 
cfm 

-

~q,74 

~o4 
.03 <t 

~03 c::t 
,05 -
,.03 ..) 
0 \!1 

(. o4) ~ 
l.o') . ' 

,04 ~ 
,04 \{) 

.. o~ 
... o3 

I 0 l 

.). I ). s 

JCl.75 

.03 

.7& 

(,t&) 
(.o3 

,0/0 

• to 
.03 

0 

,., Samples 

( ) Indicates Well Pressure 

Time 

o_g_45 
Hr Meter Hr Meter 

/05_1,?:, /0,51.8 

1~00 J~oo 

50 so 
Jwo 
14 i4 
/4 /4 
ld-0 id-.0 

,,)., J-5 

~.v 

54- 54 
4t 47 

, o I 
, '7G 

.7J. 

( .:t-4) 
( 3~) 
( .10) ( .34) 

.. oB 
( t l \_) 

.o3 
{,d-o) [, 40J 

Time 

I0/5 
Hr Meter 

ACUVAC 
SVESYSTEM 

Time 

i04:5 
Hr Meter 

i0td:J,3 IO'=O,S 

~\50 ;}.\so 

5o 
j(pO 

f4 !4 
15 i4 
i50 

~.o 

55 55 
46 46 

•. .;;.5 
&~4 
.o 

, 'co 

( r l'l} 
(.:)D) •. d.k\ 

.. II .. ;5 
( "07) 
l 15 ,.n 

.071 .,IC) 

.. o3 .o3 
0 0 

('59) 
._._14-l 

I 

/ 



Instrument 
J.k>!LtPJA ffollt~A t-lo r..{~~ ~(l..(t',A-\II 

~ 

~ llllle .. oq tO O't3D ~000 \01>0 

·~ 
HC 

ppm 5'50 4"~ '34~ " C01 

I 
% 4,74 4.4~ 4,1'~ 

co 
% 0 0 

0 

"" ~ 
Oz 

% 
jG,.q ft:,.<a 

HC 

·75 
~ 

ppm 

II 0 C01 

~.$0 H % 
(/) co C/) 

.3(o 
~ 

% .. Air/Fuel Ratio 
% 

• 
OPERATING DATA AND NOTES 

DATE: 0 d--./ 'J 7 I ..!1J TEST NO: --L- Page No:_,_(_ 

06d-O Arr.tVe~ CL \- ( o c:.a:l ~ o ~"\ - ~os·\ ~;(h'\~J su~ s~ s \-~ 
ex-\...-o c. .\.u;.."" w .& (E.w) " 

n ea v- VR-\ o.s -\-~e... 

0'700 0 D_ e..'-~» o..\\ ().) d\ s - t=~ \\:~(.~ ou\..~ u;e.ll7 u.s ~-~h c \u~s 
' 

0 .l l5 Lo. \ ·l ~ ~'a ~c--Jl \~S\'~'ttM~~ 
0'740 $I P.ll. '"! F- t) sv~ 5'-\S~V\. ~lw' ~~e~ (!~ {.C(! 'v' M. 0.. {) 

~-~c9AJ ~ \-e. -\.' l c::_ (.\3~ cta-\~ 
og4S .51Atl.."'""( "'""T'F-S\ ~ lt+f!..s ::!os8t?w s~ .. A @.. d. '5 cPl"'Yl - Vdte... 

@...... [,€) \' J-h .. O ·- ~~~~ W'C:" <3 (k:"i\S c::_ 
c "'" 

ou~' u.Je.-O.t"':;:, 

~CoT=- q50oF 
• H-014 0U.. t)a-\a_- 1.-'-.(lu ~..-.+- ll aCid."-;. - A-c. e. 5 5£J nom 4,-74-?o tJq to CC'~= 
• 

~IJ. Jlata.."' oq 15 £W s.k~~ e. ;).,O''H-rD ~lc,u.J <.2.... d-5c~t'Y\ 

• 
,-kco~ 

I 

J:'11 fa- w dis - OLL +c- ()) ~[ L s c.Q t!!L ~~~ C?s r' 111cf 

i-Jotui?>A ~~a_-
\ ' c.o ';"' c:> oqJO {..l(.. e 4 (p~ OllrYl co~ -:.. 4. 4-a. 

oqtts Oecac:Ot~ ~a-i.e....- I" kt- CV\~ lO (.l {..-. '(,~ w ~ ; t\t.t eo .\..c"'a ~~c~lv\Gt \~ 
i<DtS ~cu~J A to. "" w~tl~ Mo~-t~ <; loloJ. uJ1 - {4.{( Soy<;.~; ~Jc-oc~ 

\ 

(OJO f.J o a..t p, A tla .la. ~ ~c 0 3{{ ~i!1M I co.. e_ 4. l '(). CIJo 

1035 .ln ~v-~os.~ J Ew ~((f)UJ -\u 3 5 c.r-rn V(te_ (9... ~,s If ~a-a 

/04-5 ~OV'~eQ bl\.\u., - ~-\.~1/'U.'eJ\..c., 0_" i.'f'Lr'ecr,.,;.na' ~~~ - Dll-k- o.:d~ c~ec-,·eaSlrG 
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OPERATING DATA- TEST#___.:.\_ PAGE# ,.)_ 
ACUVAC 

SVESYSTEM 

Location:S PPtltTo&J TJ:C.I-f.NOL.cb y :n.JC..-- {2to ltt:~.ru_~ll«"\Project Engr: ~'ClL~ { LuJJOc:;..~I\J 
' 

Date: oJ.-a-7~1 - - - - -
Time Time Time Time Time Time 

Parameters \\ IS li45 l ~1'1 iJ.45 1315 t34S 
HrMeter Hr Meter Hr Meter Hr Meter HrMeter Hr Meter 

IO<al ,?, 1 o" t.e I 0~';13 /Oh').,f] /0&3.3 I (1)03.8 
R.P.M. 

d--ooo ~100 ;)..\eJO diOb .) '\Do ~4W 

~ 
Oil Pressure 

So 50 50 50 psi so 5o 
0 Water Temp 

100 (00 /00 /bO !7D 1(0 ...l •F 

~ Volts 14 iq /4 1Lf 14 14 
0 Intake Vac 

I~ 13 i3 z jL{ \3 i3 tll "Hg 

Gas Flow 
135 /45 J 45 145 i0o I '=·0 FueVPropane cfh 

~ Fresh Air Flow "/ v 0 0 - crm 0 0 
~ Extraction Well Flow 

•4 I 3s- ~st /so ,g{ l-- ,g1/so I'" I 5<) 
111 /ss ~ VR-l cfm 0 50 

~ Extrvt[n well vac ~.G, 3,0 3<a .3.0 4. l q./ >. -l "H20 

~ lnnuer vapor Temp 
55 55 5~ 5 "_j 5~ 50 ~ \ P--l •F 

0... Air Temp 

48 50 5o 51 53 54 tl) 
•F 0 

~ Barometric Pressure 
d-q,G~ d-Cf I &4 ).q .03 Jq,5€, ~q,5G, z..q.s,~ ~ "Hg 

VP-l "H20 ~JC:, 445 .. so ,5'J.... .54 .:5_1_ 
VO-~ ·H.o ,.,ge:, , ~os /1 I 5 l ~0 (. 3 0 · i .. 3o 
VP-3 "H20 _,_Ol _.._Of .. o l .. o l • 0 i _o 1 
VP-tt ·H.o ~o~ 1.,30 L45 I 5o I. <.- 0 /.&o 
VP-5 ·H.o ~gd. 1.05 Lf5 1.}0 1.2.':5 ;. 3,o 

~ VD-C:, "H20 &C(~ f .~6 i.35 /,40 ,.-so I, -56 
::J 
::J OHJJ-(0 "H20 (, 74) 0 .. o3 .. OJ... .o3 ~oz u 
< I)') LlJ -d. 4 "H2o ~ 14) _l ( l({) 0 0 < .. os) O.o > 
...:I mw·-3..5 "H20 37) (.5o) ( .46) (.,50) ( ,)00) ( c 74 )_ 
...:I 

i}(~~ J.. 'H20 ,; 1;;1. ,Jo ,3D ,30 .. ~ ~ • :, 2.. 

~ V{2-4 "H20 ro J Lo7) ,#a.~ _(J 04 . DS) o.o 
0 mw-~1 ·H.o ( /:».) ( ,(q) L .t~) { .lt6.' ,11) ' ( ./5) !--- VP--3 ·H.o ..13) {,o3) 04 l.00) (!) (].0 z 
0 rrHu-n ·H.o -~01 • OJ.. Of\. ,o3 ,.D3 c,oL/ ::a 

V(Z-5 'H20 . \ \) O'J.. ,05 .ol ,Jo~ .04 
mw-~ "H20 { .43) ,115) I, d-0) ( lAo t~c,S) (/. 1"?) 
ty)i,u -9-3 "H20 I J-o) '(t.4o) /.So) Cl.h5 ( L65) (l.C/'5') 

"H~ 

0 SVE oJJ vt-1 otJ orJ btJ ...l On/Off 
0 

Air injection Pressure ~/A ~ -- psi - - - -z 
< Air Injection Flow u(A. ::a cfm - - - - -

Samples 



Instrument 
~~80r ~" .f/ollt6{4 (kl4~ 

!--c ..... 
~ 

*'II T'une 
j\,00 illlcO \300 

@1. HC 

,.,. ppm 35::\ 35~ 3(~ 
C02 

''"" % 3 ,C(<g 3;qe:, 3.70 
-~~~- co 
•• % 0 0 0 

0 

'"' ~ 
Oz 

% 15,6 /5/3 JS,o •• 
HC 

ill .. 

~ 
ppm 

COz 
•""* 0 % ~ 

(/'J co 
'''!Iii (/'J 

~ 
% 

•• Air/Fuel Ratio 
% 

,g. 

i~'• 

DATE: aJ...t2J..j.!ll_ 
OPERATING DATA AND NOTES 

TEST NO: .J__ Page No: _?-_~-

... l\00 {.t-o <U '"=> 1\ ~ p. -cr-..- l-\ c._ e 3SJ.... Cr:J~ e.. 3,q "Z> -f.tf.JlL G:, lO ~9M 

'*"' fll 5 ~~ ~aLa..- ~V'{)N\G--~\e. Ov-e<>'So ~e._. ~e e-,~.o s \ ~"G:\ t"<..'"'~ 
••• ~l\ o k •'l:a l •~·"'- w~-\\.s ~~'f'IC::-\ 

. ' ~. \Y\._( lu VI'~ ...-cO - E.. W -(..tvu; ·.:. 3Sc::Fot V cc.- "d~ 
" 

11'111 /130 ~C.~.._G.Q ~ vJ .<t <DuJ -\.a 50~ Voc:..LHlW\ <2._... o3AO 
11 

t-hO 
,,,. /f4o /-k)ll...(t?A 1~TA- We. - 3 S.:J,.p/)tY'\ co~.: 3A&7t:~ 0>--=- IS.::, #UL-==5GC ~· -
~ .... t14S ~e(.lol'~~ Jo..k- '"I. t\ e..• c:: C' c, C!<.o. Flow~ Va..c. A .CC., c:JL' V-c\ 

" ,. 
1"'111 weJ!s- OtJ \nc.~G"~I.j--q -\.~j- E:,(J.J ..!-tew<£. 50~~M. Jo~e.'?>fo~ ~ 

1'1!11 

~O~tc~A.,\c:... ~v'Cl.SSOo'~ s.li ~\ &~ ~a:c;.{V'C\ -\v-~ 0 ,, 
,..,. 

~ ... &,J) &a{o_- \ n:lu- """" ~ 1"\C)C:,-\. 
\ 

t.l...: e9.1-s I~IS ~l\ cou.\.u. t\4\. 

'""' . 
.1 .,Q. - S\.~~-\- Jec .. 'I!O'S<'- \.V\. ~.rt:t4'4.-~·.-<... P~~::. \ "c ,"'<.' c·~1 ilq u a c u c: '¥""\ s. 

~- ecc~ 'JJ~ta--- &rcf1'\c::.tl""i C. 0V"CSSU ~-e. rd or:J. J)t:'~ ll!'oc; e._ -tJ-45 Or\ 
·''<~ 

~.,.(,:..c, o.H we--ll~ Pft!Jw <:Q. Socr-m - Joe ~ 3," " t-1 ... 0 -,,. 
t3lDO Woa...tt?> A ~o-\o.. 1-t c.@. 3ld._parr'l Co~cg 3:1o7o O~@ IS 7v f.fJJ<J 5d0~ '}; 

'"" 
J'n ~ .. c::""~e,C wdJQ +(<OUJ i~ {0 4-o 55 C-AYI - Joe. e. 4 t\ U-~ 

] t3t5 ~~~ &k ~ L~er- well7 (!)n ~);q tJ- /n c-rccS: ~ lloc. +v-~ -o-th(.!~ 
I s\.ec.-£.... -\:, /lee ;r <:':.OS\ ~OJ - l6arol"ffe.t,,:,e. o~s<, c&~~ ~s;~n -\~ ll ~~~ '~a.+a...- .All w~s. mos~ s-kOJ~ - -£w 

I 

t34S t='ICDW@, St;cA' 
'""' 
jj .. uoe... e 4,£ 11 1-i~o - A-tl Sos~--ms "no'"j'V\ct ( " fu...-o 1'1\e...i. V'\ ~ \r 

Fo:m1199SO 
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OPERATING DATA- TEST #~l- PAGE # ...:::3:::___ 
ACUVAC 

SVESYSTEM 

Location:S Pp,R..Tckl 7SC.~NOL.cb y :nJC..- -1'2lo P.~rua4<lll"'Prolect Engr:_SB_~Lr:.tl../ LIJJJOC..tZ..r=:rJ 

Date: OJ.-'d7-q7 - -
Time Time Time Time Time TIITI8 . 

Parameters 141.5 1445 1515 1545 Jh/5 t'-'t£5 
HrMeter HrMeter HrMeter Hr Meter HrMeter HrMeter 

/Oh4,3 ( 0(,4,t6 /0{.;:,5.~ to&s.e IO"G;? iO ~b.£~ 
R.P.M. 

).4oO ";1.400 d-400 ~400 d-400 J-400 

~ 
Oil Pressure so so so '50 psi so 50 

3 Water Temp /70 /10 JlO i70 /?0 ({d) •F 

~ Volts 

/4 f4 14- t4 J4 14 ..... 
0 Intake Vac 

I I z i3 I I I( II u ~ "Hg 

Gas Flow 
/50 J5D J50 l&O /W I (,.,O FueUPropane cfh 

c::: Fresh Air Flow 
0 0 0 f) r - 0 ~ cfm -

Cl) Extraction Well Flow ulss (.s I (,s /,S It - "~/C?<V I·" I[;$-: i.e~/ 66 c::: V R-l cfm 0 (t,~ p.. 
vt~nWeliVac < 4.l 5,0 51() 5,4 -~-_,tf r; .. 't >. -( "H20 

§ lnnu;t Vapqr Temp 50 5~ 5& 50 5C·· 5'=' ~ \ P-.-l •F =: 
Air Temp ~ 54 5{ 4~ 4~ 4-l 37 Cl) 

•F 0 
~ Barometric Pressure 

~q~.s3 t}q,6? 'd,c{,S3 ~q,5" d-'1.58 d.'LicO ~ "Hg 

VP-1 "H20 .0d.. '78 .·7~ 8'1 ~£1 ./iO 
vQ-~ "H20 ( I+')._ l' 75 1. ·15 1.85 r.va r.q~ 

V\>··3 "H20 ~or -od-.. J 0;}.. 03 .,C ,'\.. ~0'7 
VP-4 "H20 1.75 ~ .\8 .~.~ 2 ,3S" d-.35 •2..$"0 
VP-s "H20 t.43 t-@.D r.qo 2.00 ).,00 ~d5 

~ VP-f,c, "H20 L."-5 d., iO d.. IS "2.30 ~;3(.) ";).,42) :::> 
:::> mw -i'-' "H20 .'03 ~03 {03 . 04 ; 14- • 41 u 
< mt:e··J-4 "H20 .I'}.. .45 o51 Cl g;;). .,q~ 1.90 > 
....l mw·-J-5 "H20 ( .. 0b) ( '~G?) ( wo~) .3( .. 5;}.. .. as 
....l 

VK'-d. "H20 .. 43 .. 0h .05 -'S-f. ,80 4?qo ~ 
~ ve-4 "H20 •. 13 ,_)_q 3'd.... ~¥1 ct3 1¥1 
0 1tl w -;}I "H20 ( t.D5) _.,_OCi .. 13 .30 i._d7 ... 3d.. f-c ..... 

\}Q..-3 "H20 • lb ..3C ~3d-. e5D .45 -c5P z 
0 

mw·~n "H20 04 a05 .. ~ 1.10 t.) 10 lll ~ ve.-s "H20 #'\q o35 .34- 150 .~ 4:_7 .so 
mw-&,"), "H20 ( /,'10) LwO) ( /.40) I /, (5) l ~00] { :."70.) 
{Tii.V - ) . .'?;, "H20 ( L'W) _l f.1 0) ( l ,C.,O) {.~) i.0_5 (, 15) 

"H20 

Cl SVE (),_) e>tJ ot-1 ov ....l On/Off 
0 

Air Injection Pressure ~/A 1-t. - - - -..... 
psi -z 

< Air Injection Flow M(f.\ ~ cfm ~ - - - -
Samples 



Instrument 

~ 
r..kX'llP.>A ~'~ {..10().\ OJA- ~(l\P.,A-

~ T1111e ,.. 
1400 i 4 3S t530 ~n535 

HC 
ppm 30S 3lO ;;1~0 d.e4 

COz 
% 

3,5~ 3.56 3.46 3.4~ 
co 

% 0 {) 0 0 0 

~ 
Oz 

% /&r~ -
HC 

Z! ppm ; 75 
COz 0 [0.;}5 H % 

Cl) co Cl) 

~ 
% ~~~s 

Air/Fuel Ratio 

d-0 'l % 

OPERATING DATA AND NOTES 
TEST NO: _l_ Page No: '"3 __ 

J400 c+ o 12.1 c:; A- .D'"-\.u.- He e.. 3o8 Prm- co(J-. e 3.5,),7o 0.">-e l~.q 1vf-J~-:.0 lo 
-~Ci~~ ~I.~CL- Ou.k \V'\~\.C'(t~~~ 

. 
i4/S ' --~ wcMs •\ V\C" ~"t' ~Ill'<" ·1 ~. ~-

u 0C..UU VV\ ~~J) ft'.W- ~d. ~ ~~ usc-!/ ~ rd ' . e;e..J'IC e.. '{ 

I~ ...l-N:: ~~ s .... cCl EW Row -k b5 c..J=,v\ Vocz.... <2- 5,0 ''tJ..~O 

1435 J.fo0...( {)_,t.\ 'bo~a- ~C. <2- 3{0 co~ e_ 1.=v co -:.o 1-\ u <..t f:J '().0 n ,, 
t445 ~ .. ~~ ~-~l\ welt~ o" 'tni::..I'O.")~na v~ c.u v vv-.. ..\-~~ - ~.-c;,"('oe..-\~ic:... 

u 

O't'cssu .-e. c:.+coc~ ~ EW .flow <f2.- c, S c r-m Voe.. e s.o" thV 

fScS Qe Cc.H'"c9ac0 t:xACL 
\ 

0 u ~(..'""" ~ -:s.:...~- weJjs .J-eo~ ~ -
s.\~a\...·\- 11\c:' ~t"t!"C'<;I.>"I"l -\-voc-e~ - Q,O'f'0~~./1~ (;)~\"<... s,k~ 

~ ~ \ 

i530 Tnc•'~s..-A( t=.w -((e~u) ~ 0<23 c..t=m Vacuum e... s. ;:A .. (..{.H:J 

;530 /-l.OQ..t/?A- ~a-k. .. f.!c_ e. ~80 Pnrr- -co._. e. 3-4CO Oc- <£. 7o l-\: !J:_t. teo? p 

(535 uo /l.i P:> A- 1a ~"' - Cm~ss;Go(\S 

!545 b .. ,.Q.,cO 6/ak- tta U) (!..((-::, 
I ' ~ "'~ - ~ ~\~~.rtc 611 {" C.t'~ l/I._SL Vocuq IA'1 . 

'5,4 1'~,..0 dri:!C::;.S ' £()) .f.(ow <!2..- <Oti5c~m Jac ( 1'\ c ('t:!OC, ( .... t - <Q. 

I t.ot 5 {k~.Q cd~L- A. If w~ll~ skat:~ ·(..o s\ ~ q h-i UC/ f":ct-.\l~S 

r=..w _\ . 
&fl. PrlE~5 t t.kcu.u ro c(J 5;4'' fl~o . .f-ft~w e_ C:J<'GcFM 

I 

.... f42ct-<'>-~ tl rO rlt\. -- A f/ . ti~'ca·.f-t';'lc.t 
. . 

1&.45 wdls ill C IX:.OSJ ,.·,...1 Ullca il ~,., 

+Y'e!f'l,} . aiJ. R.. (J 12Esc... ·~ -A-ll S(cc;-k.ms s-.k()~ 
' Form11P9.10 



... 

'"" 

OPERATING DATA- TEST #___,_f_ PAGE # _4.l..--_ 
ACUVAC 

SVESYSTEM 

Location:S PPtR.TCkl Tf5Ci·HJOL..cb. y 'J:)JC..-- glo R.~ruOkllllY)Project Engr: SA.~LEI2../ LuJJ~tLtaN 
Date: 0+-;}7-4.7 -

Time Time Time Time Time Time 
Parameters i715 i745 

Hr Meter Hr Meter Hr Meter Hr Meter HrMeter HrMeter 

IOWJ.3 , o(;'l. e 
R.P.M. 

)~0() fetJO 
t:::: Oil Pressure 

~ psi S<.:J So 
0 Water Temp 

i G...,o 1"0 ...l •F 

~ Volts 
iLf- i4 -0 Intake Vac z 
r ' 

1/ ti.l "Hg 

Gas Flow 
FueUPropane cfh ISO roo 

t:::: Fresh Air Flow 
0 - cfm 0 ~ 

~ Extraction Well Flow 
{.G ~~8 0 VR-l cfm 30 

~ Extr\tan we11 vac 
5~4 >. -1 "H20 ---

~ lnnuent Vapor Temp 

SG: ~ V12..-l •F ---
c.. Air Temp 

38> 4{c; U) 

0 •F 

~ Barometric Pressure 
"Hg dt(,·Gl d,Cf, f;; l 

\/P~t "H20 a€>~ .. os 
VP~~ "H20 I.BS .c:~ 
V' P- '3 "H20 .ca... ·~ 
VP-4 "H20 d-.30 .. r~ ~ 

VP-5 "H20 ~.oo '=). d: ,., .... 
::E VP-0 "H20 ;;., '30 ~i:l.. D 
:::> 
:::> mw-1~ "H20 .A£ • i.b J () 

~ l'ilLU·-~ "H20 .. CJO .4B tll 
...l mw-~5 "H20 ,CfO ,50 ~ ...l 

\]{2..-J. "H20 .:15 .B ti.l ;:: 
\1 {2.-!J-_ "H20 .3:-I "'~ ~ t:::: 

0 mw -d--t "H20 .).o ,08 ~ f-r ..... 
Vl2.-3 "H20 ~40 ..,OS F z 

0 
intJJ-11 "H20 Lc6 ,.()-:A \Jl :E 
\/P--5 "H20 .._41- .0/)-. 
mw -;};).. "H20 c (v.).) ( ,~) 
mt.U-:).3 "H20 (.1C) ~04) 

"H20 

0 SVE otJ ~~p ...l On/Off 0 
Air Injection Pressure 

tJ/A 
t.Lc -- psi - - - -
~ Air Injection Flow w(P.. :E cfm ~ - - - -

Samples 



Instrument 

~ 
(/) 

~ Tune 

HC 
ppm 

co1 
% 

co 
% 

0 

~ 
01 

% 

HC 

~ 
ppm 

0 
C01 

H % 
(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
TEST NO: _f_ Page No: _4_ 

i?IS f2ee:~c4 &&k - n_,, w.dl.Q i ~tco..L ~ sft"al+ 
"'Q V' ~ a.: .i-t ~ <:, ~S'~Ci~ -1-e. (7~ sf;qfl·f~ ~- 5(~~){-. , 

l?:v~m~.:~.~ e- fJo?::!SS~~ 1 -£IV Jf&tV ~ 11"\C.\/'C~-
. 

(.-, 

Ll&CUll:VY\. s..ko~ 
l/J.o s~ o+f SUF\ 6--v'\ w~ LJ~-( 

A-1( w~~ v--c_-_/"'f'la I f\ ~j fJbq~J. 
i745 /2L>_ ~!J oh-.h'c::. I J~ I U)~ CL4e._- {4_s~~ U<l~O..."M_S. 

l"e'maf ~.?cO 0'>'\ ~ w~ X M<.O ~:t -.;13 whl~~ 

r~ml'l' '"~~ U..'V'~ ()' p C....<:.rL .-<> ~YO f'l'l.e..~ ~ e. () ,-e s.c:,o.te._ 

U.Ococ... s-bcl 
\ 

165-r cj} I Com n {c_.-ko( - q '3 +\ Q..::, 

063D C.. (o~J) oJ) se:.ca.-e~ oJQ lDcJ-+ s~J~ ~s.-~~~ 
s~~ 

Form'l9950 



... 

'"' 

OPERATING DATA- TEST# ::l PAGE#""""''--
ACUVAC 

SVESYSTEM 

Location:S PPt~TOkl -n:c.HtJOt..c(;; y 'nlC.-- glO lt~rua4Q.IltrtProject Engr: ~cu::a../ LufJ04:..tl..tatV 

Date: o~-~-41 
_, - ...... - ---

Tl01]0 
Time Time nm0~ Time 

Ti0430 Parameters 014'5 ()fkJo Ot(CO 
HrM)hg, 

HrMeter 

4 
Hr Meter Hr Meter HrMeter HrMeter 

/0 .~ (O(dgr /00S.'7 /tuJ,J. /D(d{,S 1110,3 
R.P.M. 

J4<Jo ;:)_q.co :>-4oo .;). L\00 2Mn ~4Co 
~ Oil Pressure 

lpo 5o So ;v ~ psi so 5o 
0 Water Temp 

/40 /00 lft,o /W 1/vO I &0 ...:I •F ; Volts 

14 14- tt !'I- t!f_ 14--0 Intake Vac tl z 
"Hg 17 II II 1/ i I ~ 

Gas Flow 
105 150 /55 ,....-~ j55 !55 FueUPropane cfh :J.::J 

~ Fresh Air Flow 

.33 0 0 0 ...... 
cfm 0 0 ~ 

~ Extraction Well Flow 1,55/&;g 1,5ti &-6 '·(? I &e ,,~I &g ld~ I &0 0 VR-l cfm -
~ vt[nWeiiVac - 'f,B So 5;3 - _, 5,4 ~· -l "H20 ~i::J 

tnnuer Vapor Temp - 55 -- 55 55 55 ~ \ rG-l •F .?:> 
c.. Air Temp 

38 2€ 4o 4i 3~ 40 t/) 
•F 0 

~ Barometric Pressure 

X/.4B ;J.q, 'o/1 Jq,5o ·J~.5S ~ "Hg ~4B d£(,9, 
v () _, "H20 Ol ~eo .Be ltr5 .45 ,.qo 
~u· {J- ;)., "H20 .171 {,'?0 /,~S j,C{Q A·05 Lq5 
\/P-3 "H20 .0 d.. <::t d)~ ,QJ. .03 ,od-. .03 
VP-Lt "H20 0 J: ;)..((j .2:10 .?..40 ;)..50 ~.5o 
\/lJ--5 "H20 0 ~ I,Bo :J,()C 2JO _J2£:> ~.15 

~ VP~ "H20 0 ~ J..£0 ~1S ~.3o ?..!55 J-40 :J 
:J mw-tt> "H20 0 ~ .33 , 4/ .41 r&l ~~"3 u 
< lnW··J-4 "H20 Od... :::s 

... ~ .41 I~ ~CJ3 ..,'15 > 
...:I mw·-J.-S "H20 0 \} ·IS 35 t50 ~~ .q? 
...:I 

Vt2.. -J... "H20 .Od-. ~ ~s~ .n ,fb _l_tM- ~f>7 ~ Vt2-4 "H20 cO a,. ~ ,J.) • 31 .44 ,_21:_ .41 ~ .~ 
0 mw -J.l "H20 ,Ol , to I tif ,J.7 3'7 o35 E--- v r.,.-3 "H20 ln ,J4 .35 ,45 ,5~ .so z 
0 mw-11 "H20 {.O~) .J-5 ,3q _,_10 ~ ald. ::E 

VR.-5 "H20 0 ,J,4 .3~ .5o 5d-.- .55 
lnL\.1-'d-~ "H20 0 . o'f ·14 _f J.q ~ . lC,f) 
OiUJ-~~ "H20 .OJ... .o4 • i3 3t .. ~&. (, :;l.. 

"H20 

0 SVE opf-- oJJ o'-' 0~ 10~ ...:I On/Off 0 
Air Injection Pressure ~~A t.I.c - - - -- -

~ 
psi 

Air Injection Flow u(Pr ::E cfm ·- - - - -
Samples 



Instrument 
i.k>rl{PA-

f--4 
fJe4481+ 

~ Tune 
ceq.oo OCt'XJ. 

HC 
ppm 

d-4~ :L ~4 
co1 

% 3-Ad... 3, ;;to 
co 

% 0 0 
0 

~ 
01 

% 11,3 l1t~ 
HC 

~ 
ppm 

0 C01 

~ % 
en co en 

~ 
% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
TEST NO: ~ Page No: ...._( _ 

oleo ~""~~v-~ o.+- c~;\+c. ~ 0\<tk Sc/S.(e-.'V'\ ~~ ~ <:a.{( ~''o..{.,JL 
.\6'\S~lh-'~-\s- ..., Dkt4ol:"'il <!)lt_·~- w~S 

\ 

0'130 Oe~IJ. s-~t~-e-
. 
c..u~ &a-k .-

STAQ.. T 
~100_f:J• u..... '""'\"E.S ~ d-._ ,.., f::t0w@.. C::,9~t'Y'I -Uo<:.CJu,..... a.-\ L\.CS II f.l-;-( ~ 

014S ~eu~ &ct. -\o__- ~l \ well~ \~lCO-~c9 0~1 iW\R\d;~ 

~S~sc:... --b ~ tVt·\~tJ). 8\0 .f{~w -5._ u ocau ~ ~ ~ r 0 ~ -Sk-~ \ 
ol)clo ('k~~ Ao h -- t u.J u~c.. e.. 5,~~\+\.r(),.. {.~t...>.....J eL C::>9 ~VV\ 

~t\ uJ-e.llt~ ~-Ov'.. \..l..,._"u_ ~ \ . 
Vcc:<J i..lhY' ~ 0"' t~e~Sill'q 

~.~c~~~ll'·t e.. o~s~ ~\,~~\-
. 

0-t\ I~~ '/'E'OS.~ 
\ 

cbB(S ~(l.{~A. ~"CL -He. ::. ;;1.4~ Pfi·<Yt CD,.. ~3.~ 7o o,_=.n,?, ttJ/o H~u.-:Gl p 

Dl53b lkl:Uie-Qo& bo:\o_..- G>av-a m~·-C,"t e. o~~u..e-
. 

uv? .oa.t'~ 1 1'\ e lf<b';.\ ll'q 

~\\ 0..1-J.O._S c"' i~c:"~cs'~ v~et.t\l.I'VI -\.-~1.-~,.,L ~.:M::1~"'~~ ~ ............ 0"-'\ 
, ... 0({00 OecO!'"M bcr~ 0... - Bllft'OVNZ--\·~{eo 'l ~~ .o d-. I( t\q - f). I\ (.V ~> 

e(II\.'.L\11.~ e O"v\ ~~t'ceC<?~~ ~ ..... ~l ~-:;k l•~W<l~ sk~~ 
oa?:o Uo e.<.AA h~ -rA- -(JG-::: df.4 flp~ ~CO;,. = 3 ,;J.o7o 

\ 
c.D ::..0/cJ OJ-:::. 17,;).. io 1-1-~u = <a::o,.,.,. 

Otl'l;O Oecc.r&JJ ~0. -h. --. ~1/'DI'Y\~-~ ~ ~ 01\. ~~e. ~(a~(~ ~ - {)u.L.!-

~ ~-kr weJ1s ~.~ -k S (tq)vft. lnc~q.es- AJo-k (,t\c i h ~ IC()c:'~ 

rn(J) -l:}.. I J.-3 • 
r~n 



, .. 

OPERATING DATA- TEST# ~ PAGE# ~ 
ACUVAC 

SVESYSTEM 

Location:s PPtR.Tokl ISC.t-HJot..ct::; Y "JlJC.-- KlO ~l),nJCJ4Q fJIY'\Project Engr: ~~Lt=.t2../ Lu fJ OC..fl.(ai\J 

Date: Od--.}S-t{1 -""7 

Time Time Time Time Time Time 
Parameters /000 to4S 

Hr Meter Hr Meter Hr Meter Hr Meter HrMeter HrMeter 
{(?0/8 to 1(,4 

R.P.M. 
~4Cc j~Oo 

~ Oil Pressure 

~ psi 5o 5V 
0 Water Temp 

I tOo .(ltJO ....l •F 

~ Volts 
t4 If\ -0 Intake Vac z "Hg ll /0 Ill 

Gas Flow 
l iO FueUPropane cfh tSS 

~ Fresh Air Flow 
3G - cfm 0 

~ Extraction Well Flow l.~ I~ 
0 VR-l cfm ~g -
~ Extvt[nwen vac 5.a · -
~· -l "H20 

Inn\/ Vapor Temp 
55 -~ R.-l •F 

0.. Air Temp 

4o 44 UJ •f 0 

~ Barometric Pressure 
~'1. 5~ d.q.s7 "Hg 

\)P- \ "H20 .&o # Ol 
VP-~ "H20 t .. g£, 0 
VV-3 "H20 ~04 0 
VP-4 "H20 ;.1.,,30 ,0\ ~ 
vP-s "H20 t~qs ,CG.. a 

~ \j('>- (v "H20 ~'d-O .Dd... -::J 
::J 01UJ··IG "H20 ~10 .. 33 .J u 
~ IY\IU -J4 "H20 -70 .x>~ 
....l 11\i.U-~S "H20 .. e.s .so ....,) 

....l 
VR-~ "H20 1_'7_;)., ... o0 v ~ 

~ V'_f<.-4 "H20 .37 #01 t-

~ mw -d-1 "H20 .~1 _L05 £ - "/R-3 "H20 o4~ o08 v z 
0 IY\(JJ ·-\ 7 "H20 • 10 ,0( :E 

I) fL-S "H20 /!>50 .. OC1 
mll>·M "H20 

? 27 _1'_5_~ 
fl'\1} -;):3 "H20 .~tt 56-. 

"H20 

9 SVE o,J oFP 
On/Off 

0 
Air Injection Pressure N/A t%.. - - -- -

~ 
psi -

Air Injection Flow u(A-:E cfm ·- - - - -
Samples 

I\ 1-.J!--•-- ••'-" '"'----··--



" Instrument 

~00. 
f-i 

,.,. 
(/) 

~ ! 

Time 
/D05 

HC 

I 
ppm 

d-S~ 
C01 

% 
dl44 

co 
% 0 

0 

~ 
01 

% 

HC 

~ 
ppm 

0 
C01 - % 

(/) co (/) 

~ 
% 

Air/Fuel Ratio 
% 

OPERATING DATA AND NOTES 
TEST NO: ~ Page No: '?--. 

I Coo ~ &a\-cc.- Eov-o~v-tr~ /J1~~(~ c~~·h,tu~ @ ), a ; "c:. :z-cre:. t/tt 
"" 

~j Dufu. a.J ;n.kr IIJc:..~<; ~,J:~Hh, 5 /r~J;;-{.. 1~ z-·;~o~S. 

~ J,..A .,,., ""6 ·-/2.(1J .Jlcot.O (£ 06c+m ' 5 ('{-/,..0 JI)CCJiJ..w.. @.... ~(). · 

i0(0 S~u_+ oJ+.. SUF -1-o u {2. ·-I ·- ·w iII I<!'--4 0-{{ 

wcdJ.s ~ h'ICtlrl< otu.aq~cP ~ .<2>~t ftzc:.. 

/04-S f2e~~-l1A <;;k./-te. {J_);Jp_ ~~..ta... .... ,t-iO;..f- w~s ll~or 

I( D {I K !i1 {)) - (t{ ;;);;)... ./; J-3 . 
·y,_r . .,.~ .... ~~·n>u. U6r>.·~J a..l( w<!rlls ~ 0 .J_VV\0 s. 0 l'\.#!-
~k 4k. sU oJ. ~s+ ':8::3 

"'" 
t!!S-r i:f .?... Co-mo ~--kef _., ~a..s - f071. 4 'T,M <.. j,.). tl~ 



'"·~ 

1i$ 

;j 

,,,.,, 

OPERATING DATA- TEST# 3 PAGE#~{-
ACUVAC 

SVESYSTEM 

Location:SPPt~_TCtJ '"TSC14NOLcb Y "nlC..- -1'2lo ~~n.:~lllY)Project Engr: ~~Lr:.tl. { LtOJOC:.tl..FrV 

Date: oJ-'dS-47 - - -
Time 5_ Time Time Time Time Time 

Parameters I \ \ 114.5 (~0 1~30 1'300 13.30 
Hr Meter Hr Meter Hr Meter Hr Meter HrMeter HrMeter 

101~0 lO? ;)., 5 101~.s [0'73.3 i073;B [0'74,3 
R.P.M. 

:;l-4co .d-4CO d-400 1400 d-~00 .)L\<)o 

~ 
Oil Pressure 

S"o so so So psi so 5o 
0 Water Temp 

I~ i ?c!) i/0 llO llO ...l •F 170 

~ Volts 
14 If\ 14- 14 t4 lit 

0 Intake Vac z 
"Hg ~~ 1 l l I ( I t l l i ll.l 

Gas Flow 
i?O FueVPropane cfh (00 110 /'70 t10 110 

" Fresh Air Flow 

~ l 0 0 0 (] - crm 0 
~ Extraction Well Flow {,(.,/ ~g I.e~ I~ L~ {h8 /.Co f~e \.{p/&8 0 VR-l cfm - bB 
~ Extrvt[n Well vac :jLO S.~ 5~ S.l 54. { > -( "H20 

_.., 

~ lnnu;t Vapor Temp 
50 5(:. 5b 50 5(::, ~ \ P--t •F ..-., - Air Temp 0.. 

40 it8 q.g 44 4q 41 en •F 0 
~ Barometric Pressure 

d-Ch57 d.C/.50 ~'1.54 ;}LI, 53 d-'1,54 ~- "Hg ~q,s~ 
V P-t "H20 0 74 :.1d.. 10~0 .1_01 '7 ~ 
V P-.J. "H20 0 I ,.1.5 {. 75 r. '75 r ~ b5 1.'75 
\JP-3 "H20 .,C\ ,03 .~ol ~ o·::, I'Od.- ~ott 
VP-4 "H20 0 .?... (0 ~ .. dO ~.d.O _d,_.oo 'd,;).O 

VP-5 "H20 0 d I.So t .g5 t .b'5 1./0 t, 75 
~ VP-~ "H20 0 ~ :),,00 :).., 15 ?..15 1 t C'f5 :1..1 0 ::::> 
::::> f)! (J)- [(P "H20 ,Q\ Q .o.3 0 0 ( ~~ c~) u 
< mw·J.q "H20 l , 0).) J .i7 35 .45 ,30 .. 46 > 
...l (1\W-;)..5 "H20 ( .. ol) ;;( f_os ~lp .. L7 .,O::i .. d-O 
...l 

~ Vf2. -d-.. "H20 0 ~ 4154- _56 .. SB .. 55 0 60 
0:: VR-4 "H20 0( ~15 .d.\ &t ?.:;l. 613 l'~d-. 
0 mw ·d. I "H20 ( t05) ~ JJDd... .05 .. o~ l . I"~) .:04 f-c - t/R-:3 "H20 0 d- ~-~ ~ .. ~d.. ~.;\( .. 15 c:J.0 z 
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OPERATING DATA- TEST# ,.3 PAGE# d._ 
ACUVAC 

SVESYSTEM 

Location:s PPt~TOJJ 7J:C~NoLCt:; y -n~c.:..- glO P.,j).ru~lltrtProject Engr: ~~Ll:.J2..( Lt.UJOC..~IV 
Date: o~-J~B-cn 

........ _.., - -
Time Time Tlme Tlme Tlme Time 

Parameters /400 i430 1500 1545 /bOO 
Hr Mete4, Hr Meter Hr Meter Hr Meter HrMeter HrMeter 
/07 ,6 f0~5'.3 I 0?5.?3 101~-.0 

R.P.M. 
:).qoo d-A·OO ~l\{)0 __.. 

~ 
OU Pressure 

psi 50 So 50 --
0 Water Temp 

\')0 170 1·1v -...:I •F 

~ Volts 
IL\ 14 14 --t? Intake Vac z \ l I \ f I ~ "Hg -

Gas Flow 
1~5 {(:,_5 FueVPropane cfh lh5 - -

0:: Fresh Air Flow - cfm 0 0 0 -~ 
en Extraction Well Flow ~.~ J 0s {I (a I GCf:> L I c:. I &CV 0:: VR.-l crm -0 
~ vt~nWeiiVac 6,',3-- 5.~ 53 -> -( "H20 

~ lnflu;t Vapqr Temp 
50 50 50 -~ \ {Z.-l •F 

c.. Air Temp 
48 4~ 4e 41 en •F 0 

:::E Barometric Pressure 
~C-)·,55 ~ "Hg d;,CL5S J..C!.5~ ~c1,5] 

v~-t "H20 .8~ ,.83 .,g8 .,03 
VP-d.. "H20 l. So I. SO 

'"" GfO 
,.03 ~ 
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I. .:: 
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J03 ' > 
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<:) 
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0 twJ -c 7 "H20 n{?)(:? .,10 • L5 00 I ::E ' Vl,l.-"5 "H20 ·-~ .. 4r .. 4Cf ,c;q .~ F 
11\IJ.l ~ ~ "H20 

_{ 4' J-5) ( • l4) .('0 " .jeJIId: t!. 
M-W-.3-3 "H20 t ~~'\] ( ~ 15) .,03 v ,01V0. if. 

"H20 
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tJ.. -- psi - - - -z 
< Air Injection Flow M(A-~ crm - - - - -

Samples 



Instrument 
"' 

~12~~~ 
1--4 

··~ 

~ 
·~· Tune 

t4SO 
HC 

,.,,~ ppm 
d-54 

··~ 
C01 

% 
)·16 ,,,, 

co 
·•"! % 

0 0 
''''"' ~ 

Oa 
% 

lC{.? ''"! 

HC ,,. 
~ 

ppm 

M~l 0 C01 

H % 

"" 
(/) co 

~ % 

''"' Air/Fuel Ratio 
% 

) 

OPERATING DATA AND NOTES 
TEST NO:_}___ Page No: _·~....;__-

•·!*, 14Do ~~M JD;\-CL - Al\ <..ec:.Hs i V\JlC'c\~ V\C\ 
' ' 

0"' II\C"'C'~<,.\1"(1 -.J C <: ~ UIYV\ 

ni ·\\('~~' ~.'C-,'V\·~~- .. c.. o~-csso ·~ '"r::!C'c-tx:Q.,& b. \.-~lk- • \"\I'" I~C''>c.! ' f\ \\ 

'"' s.\.~~\ ·- (;.UJ 
I 

-su,~ 0~11'0......-c~ s-\e0&~ e._ 6'0 eFM 53·.a.~H 
\ ( 

,,.; 
/430 fkcc~ cOc-io_ S<.<s·~ C\C"('Cl ~~"'3. -:J~''CI~ - Gx.~ \"r'Q.. L .e. 

' ,,,,. 
'3-~C'C.~l <) l..'-e. U.l'...NV\. (t_;....~ ~ 

T 

0--cs.s.~ ,.,...... ,·v..~ ~.:Sic;,. 
' "" rr-or,;~~ ~.i.e.c.(.~ 

, .. 
~ \ t4So o~~A ~P..'"lA -~c..~ J.5'\{1{1Y\'\ CO-..-::. ),78 fo 0:;. = tq, 7/c. H~>JU. ::. 1JO MI'Y' 

'" lb.-t:Qcd1 Jc .. :-1-o.. All well~ ; t\ cPt c=c:·l-1 • ..; ( n r \'("C<;..I ~Cl iSOO - Ql"\ t..'C l(' ll t ~·"W\ ... w sLJ.-+ . 
bt:-..r-o m ~ ~ ,· ~ 

I 

( "' C" Ct"f! '..e. d'l {) K"'s.&U ~ ~ IJ~.+c= 

'"' w.Jl~ M ·- ~ ;').. ( ;}. ?> 1'\CW H: .:"(W'I tv~ (.1 (I C' \J U. I\'V1 
4< \ 

i'Sos D fk!..r-..-J LJ. • .J_Q v (2.. ·- d- ~ D~~pk -~iJ (\() + o.J~· /=(J) ,}~ti.t. n 
F•l 

1515 shd- uf+- 5;..'£ k wdf Ull-( ( F-Lu) -!o o.-llo~ otf ! 

,, c..cctl~ ·b sk b( L ~ c:. 

,J 15Lf s rk.cN-< .. .QpcV s~-.l~ e. ~~ Jc.io..- wJ!s r~'n'C' ,;:...c.f tJ fe.c:;C) ~ 
I ( (\0+ UCM.tc9 Je Q~<:.t1~~~) u~\:u 

\ ' - l't1UJ-~q~d-S 
~r 

l•'fl tfoOO fkcL~o ~-l~c Q;c:.CQ d!C?-4 <M.. (U uJ -d {f i, d s a~-~- U~'-~'~ 
I'll 'Th~-r ·# 3 cc~(J~~J - t4 (L /070.~ 

.... 1100 i.e~ l&/1 e4-U I rhtJ d- -At{ w.:ll..s. w<>-e. SCrCl•"eCg - J)~ n c. ,,.-k'Jf Si.·~ 



j; 

LI~. 

~ ~ i; 

PVC Discharge Line 

Oaa Lint 

Walar Lint 
Stwar Line 
Chain Link Fencing 

1><1 Waler Valve 

" * it 4 

\ 

\ 

., " .. .. ~ " # . ~ A • 

~ ;::--..:~. -~;· ,:_:·.~--

.. 

~MW-17 
IOU.I 

1!!1 MonltOt Wad wlrh 2-lool aq.concrtlt pad I .,,t.L:._ _________ ?".c_ __ _ 
v Sewet cu.an-CNf 7 
-+ ~lace a1avauon • fael MSL 

jQ4i.4 

.,t. VAPOR PROBE NEST 

S VAPOR RECOVERY WELL 

\ I -. -.~~-.:-----1.·~1 
_?s: - - - -- - _::x-__ -__ -____________ - -·-:-- -i 

,· 

@) MW·21 
184' TO VR·I 

., ' . .. 
!'7'C -- _:! 

.. +ii;.~,tf(;l~<¥.4~ . 
·· ·:To :vPJ.~ t . ·: . ~- . 

MAP SOURCE: RCRA POST ·CLOSURE PERMIT APPLICATION 

I ....... --
w-~3 

-t------·------- ~BiiiCI<&Veatcn ....... ------ ·---- ... -t- · ··--··-- - 1•-' .. "' · A4cklt•••• r .. c•N -----· 
D••••· 11111 ut ...... --·· ---

- ---------·------- ... II ------

PIKUICf 
oo. 

vli-'5. 

-------~--. 

SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 

VE!' • PILOT TEST 

l 

~~5' To 
VP..-1 

4----· 
MW-l--a... 

FICaU~tc 1 CO..ta&CY 

•o. -.. ..... 



.. 
0 

'" 

... 

Locking Steel Well Head 

/ 
8"X5' 

+'Z 
~ 

+1.S 
~ .. . 

Asphalt 
... . . . 
• . . 

2.S 
~ 

7.Z 
A if ..,. ... 

10' 

12.6' r 
17.S 

:~: ... 

'2!1-
-~. 

l 

22.S 

~ 
Zl.'S 

~~·· .... 
30'--

•. 
32.4" v 
37.'S 

'!~~:·· ... 
40"-· 

42.4" 

~ 
47.'S .... -~ .. 

50' 
~:~· ,. r 

52.'S w 
57.4' 

;~!:· .. 
·:. 

60' 

62.'S \. 

Section A-A 

FIGURE 1 

~ 
~ • . .• .. 
. : ... 
• . 

~ -.A 
1-

....... 

~ 

1--

-

~ 

1--

r-

~ 

Con crete Slab 

Ground Level 

Asphalt 

"---- 14. Cia. Hole in Asphalt 

11Z' Ben tcnite Pellets (typ.) 

6-9Qu artz Sand (typ.) 

10 114M N ominal Hollow Stem Auger Hole 
d. Augers 6 114M i. 

Screened Interval 1' Long x 0.040" Slots 

1/4" Sch. 40 Black Pipe 

.-----10 114M Hole 

Weld 114M Pipe to Rings 

VP CONSTRUCTION DIAGRAM 



Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, Nl\tl 

.,,_. 



Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, Nl'VI 

... 

,,.,. 



Sparton Technology, Inc. 
Coors Road Facility, Rio Rancho, NM 

, .• 

". 



Owner 5P~-roiJ { ~1-i-IJ 0(. 0~ ~ Computed By PL c::...-
BLACK &c 

Plant C'lJ0£::5 f?J)I\i) Date [66 'Z. 7 19~ VEATCH Unit 

~ Project No. 0 'ltt&02... File No. Verified By 

Title SV6 P!LOI TG:~-,- Date 19_ 

t=='t Gt-'D S C.. ~'C:II.J I U ~ Page of ,,. 
====~============================================ \ .. _. 

w 
u 
~ 

"" (/) 

z 

""" w 
I-

7iMc 
(ff..J/C.s) 

0 '7/0 

093-s-

fOOQ 

fo ?o 

//CO 

/l?o 

11 <:9 ° 
,.. o::: I 

::: 'J?O 

I-
"'" 0 
t.i!i 

''II 

z 
0 
0 

CD 
''""' N 

" ...- . ,,,, I 

z 
"'"" "' Cl.. 

i'.~ 

1 4-roo 

14~o 

/5"30 

/51-S 

( ~oc> 

,_ -

rl-ouJ ;.j..oe;f3A f/oe16A 1-/-NlL {!_Of.I\M E':W 'T .$ 

/2_/r-{EE -rfJH- COz... \J Of!., 

(~~M) ( ftM) (%) (fftM) 

30 s-5""o 474- 5"50 "S71t-e./ 

30 4-(c"Z- 442- &;Lo 5 Al-1heC> vf!.I- :rIll' -It~_/ 

~0 1s- z.so ~0 6 F-FuL e:-....1{ 

----
3c -;~f- 4, IZ- 54-o 

"35""" ?52- 3, '18 a,, (_) 

s-c 352- ?. "7~ $00 5f+M {hC:D v R... I 5CL..o~J) 

s-o 31 Z- 3.70 s-zo 

s-s- 3!-1- '3.3~ ~oo 5A-MPt.-c1) vf2.1 -n+t f2-D 

~s- ?~8 ?,52- u7o 

&.s- 3/0 ~-?() (_o o o 

CoS" 2.8~ 3.-48 t;cc 

(rs- - - 4a er,CW.~IJ 7 ::sAMPt- EfJ 
I 

(c,~ 2-84- 3 .. 42-- ~:;-c, 5a:~ k& tt~' Fou~nt 

5fl-4. --r])ou.JJJ 

- - - ,_, 

-

REVISED, SUPERSEDED, AND VOID CALCULATI DNS MUST BE CLEARLY IDENTIFIED, 
INmALED, AND DATED BY THE RESPONSIBLE INDMDUAL. 



.. 

' 

. 

• 
.. 

w 
" u 

<( .. 0... 
(/) 

... 
(/) 

.. I 
1-

.. z -.. w 
1-

" 0::: 

" 
3: 
t-... 0 
z .. 
0 

" 0 

• 

"' 
.. 
,.,. CD 

N 

" iliiJ yo-

I 

"" 
z 
" a.. 

rifi!l 

""' 

... 
'~ 

"" 

. 

BLACK c!c 
VEATCH 

~ 

flAil~ 

(t-1-R.s) 

0736 

CY1?o 

/CIS" 

!/30 

!2(.;.-:-c 

/t':JC 

Owner S P~IJ Tc<:H-~OL~ L( Computed By PL 6 

Plont CloD ~S R..o Pr D Unit ____ Date fG/2 -z.2 19 .!Ll-
Project No. O?.'M2.-- File No. Verified By ------

Title 5U G J/?l LDj (r::;GI Date 19 __ 

Hta...}? SC.l<~ /~ Page of ___ _ 

t-(_C>UJ Hoet/3/t ;/ol2t~A- !-1-Af{)._ C.OMJ.AGIJTS -
/2.1r-rG -r/1-f {}oz._ 1)0 (!_ 

(c;:ivJ) (tJI~) !%1 (f)_bJ!Jl 
1 I \.. / ' ' -

~s- 2-4-~ 332- U,Z6 "S7A-R..! 
S~tPu:o i./ ,.e_ J 7Jii1 2 JIJ/1 

{ps- Z.(p4- ~zl {c40 

t:~ Z-52- z.qLJ 04-~ 5 !lu -root.LJ AJ 

tp~ 742- :J.. 7 Z- &,4s- /2tEs TA-12-( 

&~ OJ-76 3.oZ- 7C'O 

~-:;- 7~4- ;;. -78 ~Eo $ fi.U,.ti)O W "-.! 

-· --

.. 

- -

REVISED, SUPERSEDED, AND VOID CALCULATIONS MUST BE CLEARLY IDENTIFIED, 
INITIALED, AND DATED BY THE RESPONSIBLE INDMDUAL. 



HAR-18-97 TUE 09:20 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 02/11 

· .. 
j ... .' • .. 

',,,1 • 

.. c.American Environmental Networkl. Inc. 
'<·· 

... 

-'i'r41' 

March 5, 1997 

SPARTON TECHNOLOGIES 
9621 COORS RD. 
ALBUQUERQUE, NM 87114 

Project Name 
Project Number 

Attention: 

SVE PILOT TEST 
22797 

JOHN M. WAKEFIELD 

AEN J.D. 

On 2/28/97 American Environmental Network (NM). Inc. (ADHS License No. AZ001 5), 
received a request to analyze air samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

702365 

,,.. 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. 

Kimberly D. McNeill 
Project Manager 

MA: mt 
Enclosure 

General Manager 

2709-D P:m Amcrion Fr~y. NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax {602) 344-4413 

' 

' 



MAR-18-97 TUE 09:21 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 03/11 

'. 

,, 
c_A'merictm Environmental N~1.work, Inc. 

,, 

''tLIENT : SPAATON TECHNOLOGIES AEN J.D. : 7023155 
'ROJECT I : 22797 DATE RECEIVED : 2/28/97 

'1BOJECT NAM§ ; sye PILOT TEST REPORT pATE ~ 3{5/97 
AEN 

)J,j .. 
DATE 

:>, I CLIENT DESCBJPTION MATRIX COLLECTED 
,,!11 VR-1 INITIAL AIR 2/27/97 
02 VR-1 SECOND AIR 2/27/97 
.~3 VR-1 THIRD AIR 2/27/97 

14 ACUVAC EMISSION AIR 2/27/97 
''115 VR-1 FOURTH AIR 2/27/97 
06 VR-1 OA Y 2 INIITIAL AIR 2/28/97 

,/,._ 

' :1 

,. 

'• 



MAR-18-97 TUE 09:21 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 04/11 

·• LAm~rican Environmental Network, Inc . 

.. j 
GAS CHROMOTOGRAPHY RESULTS 

·•A 

TEST : PURGEABLE HALOCA~BONS I AROMATICS (EPA 8010/80201 

Cii"CUENT : SPARTON TECHNOLOGIES AEN 1.0.: 702385 

PROJECT I : 22797 

~~PROJECT NAME : SVE PILOT TEST 

,~.,SAMPLE OAT! DATE DATE DIL. 
ID.I CLIENT I.D. MATRIX SAMPb~D EXTRACTED ANALVZED FACTOR 

' 01 VR-1 INITIAL AIR 2/21191 NA 2/28/97 200 
••rto2 VR·l SECOND AIR 2121197 NA 2128/97 200. 

03 VR-1 THIRD AIR 2/27/97 NA 2/28/9? 20(') 
~li41 

PARAMETER DI!T. LIMIT UNITS 01 02 03 
BEN'ZENE 0.05 MG/M 3 < 10 < 10 < 10 

'''"'sROMODICHLORMETHANE 0.02 MG/M ~ < 4.0 < 4.0 < 4.0 
,,JlAOMOFORM 0.05 MG/M ~ < 10 < 10 < 10 

SAOMOMETHANE 0.10 MG/M 3 < 20 < 20 < 20 
'"'CARBON TE'TRACHLORIDE 0.02 MO/M 2 < 4.0 < 4.0 ~.4 

CHLOROBENZENE 0.05 MG/M 2 < 10 < 10 < 10 
,.,.::HLOROETHANE 0.05 MG/M 3 < 10 < 10 < 10 

CHLOROFORM 0.05 MG/M 3 < 10 < 10 < 10 
!<~HLOROMETHANE 0.10 MG/M 2 < 20 < 20 < 20 

DIBROMOCHLOAOMETHANE 0.02 MG/M' < 4.0 < 4.0 < 4.0 
·~-. ,2-DIBROMOETHANE IEDBI 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 

1,2·DICHLOROBENZENE 0.05 MG/M l < 10 < 10 < tO 

"""' ,3-DICHLOROBENZENE 0.05 MG/M' < 10 < 10 < 10 
1.4-0ICHLOROSENZENE 0.05 MG/M' ..:: 10 < 10 < 10 

'<lUll 
MG/M 3 1, 1·DICHLOROfTHANE 0.03 < 8.0 < 6.0 < 6.0 

1.2-DICHLOROETHANE IEDCI 0.05 MG/M 3 < 10 < 10 < 10 
,i!·· 

MO/M' 310 I. 1-DIC~IlOROI:::THENE 0.02 260 310 
#,.:i• 1 ,2-0ICHLOROETHENE 0.02 MG/M 1 < 4.0 < 4.0 < 4.0 

tren•·1,2-0ICULOROETHENE 0.10 MG/M 3 < 20 < 20 < 20 
,,J ,2·01CHI.OROPROPANE 0.02 MG/M 1 < 4.0 < 4.0 < 4.0 

:le-1,3-0ICHLOROPROPENE 0.05 MG/M 1 
< 10 < 10 < 10 

d<.fllran•-1,3-0ICHLOROPROPENE 0.02 MG/M 3 < 4.0 < 4.0 < 4.0 
ETHYLBENZENE 0.05 MQ/M a 99 120 110 

·~ETHYL·t·BUTYL ETHER 0.25 MG/M 3 <50 < 50 < 50 
.4ETHYLENE CHLORIDE 0.20 MG/M 3 < 40 < 40 < 40 

•'1 ,1,2,2-TETRACHLOROETHANE 0.05 MG/M 3 < 10 < 10 < 10 
TETRACHLOROETHENE o.os MOJM' 160 180 180 

t.""OlUENE 0.05 MG/M 2 2000 A ZBOOA 2400A 
1,1,1·TAICHLOROETlfANE 0.10 MO/M a 2700A 3600 A 3100A 

'~· MO/M a 7.0 1,1,2-TRICHLOROfllfANE 0.02 6.2 1.7 
TRJCHLOROETHEHE 0.03 MG/M 3 BGOOA 13000 A 11000 A .,. 

MG/M 3 < 4.0 'RICHLOROFLUOROMETHANE 0.02 < 4.0 < 4.0 

0lli1NVL CHLORIDE 0.05 MG/M 3 < 10 < 10 < 10 
TOTAL XYLENE.s 0,0, MO/M :a Z90 350 :St:IO 

.,J;JIIICHLOROTRII'LUOROETHANE 0.20 MG/M:. < 40 < 40 < 40 

·•i41URROG"A TE: 
BROMOCHLOROMETHANE (%) 95 84 93 
>~~URROGA TE LIMITS I 73 • 117 I 
~FLUOROTOLUENEI%1 88 82 86 

"!URROGA TE LIMITS I 89 • 117 l 

""'HEMIST NOTES: SAMPLE 10 # 01 HAD VERY LITTLE .SAMPl£ TO WORK WITH 
= .SAMPLES ANALYZED USING ALTERNATE MfTlfOO 8240 TO INCR~SE LINEAR RANQE ,,.,. 



MAR-18-97 TUE 09:22 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 05/11 

vfm~riauz Environmtntal Nttwork, Inc. 

GAS CHROMOTOGR.APHY RESULTS 

'"':esT : PURGEABlf HALOCARBONS I AROMATICS (EPA 8010/8020) 

'",.LIENT 

PROJECT I 

•••ROJECT NAME 
iAMPLE 

: SPARTON TECHNOLOGIES AEN 1.0.: 702366 

'"fb. , CLIENT I.D. 
ACUVAC EMISSION 
VR·1 FOURTH 

' ARAMETER 
BENZENE 

'''~ROMOOICHLORMETHANE 

ROMOFORM 

1fROMOMETHANE 
CARSON TETRACHLORIDE 

'c\!!11LOR08ENZENE 

,.11HLOROETHANE 

CHLOROFORM 

J;HLOROMETHANE 

IBROMOCHI.OAOMHHANE 

..-.2·DIBROMO£THANE IEDBI 
1.2-DIC HLOROSENZENE 

"~3-0ICHLOF40BENZENE 

,4·01CHLOAOtlENZENE 

""~ l·DICHL ORO ETHANE 

1,2·DICHLOROETHANE IEDCJ 
4

'111,1-DICHLOROETHENE 

, .. •·1,2·DICHLOROETHENE 

lr•n•·1,2·01CHLOROETHENE 
1,2·01CHLOROPROPANE 

w~~~t 

•·1 ,3·DICHI.OROPROPENE 

,_...na·1.3·01CtiLOROPROPENE 

EnfYLBENZEHE 

METHYL·I·BUTYL ETHER 

ETHYLENE CHLOFUOE 

~1.2,2· TETRACHLOROETHANE 

TETRACHLOROETHENE 

~LUEHE 

1.1· TRICHLOROETHANE 
f!l1 ,2-TRICHLOROETHANE 

TftiCHLOROfTHENf 
1
""t1CHLOROfLUOROM!THANE 

~JNL CHLORIDe 
TOTAL XYLENES 

~ICHLOROTRIFLUOROETHANE 

1_,1RROG4 TE: 
BROMOCHLOADMETHANE (%) 

SURROGATE LIMITS 

'""' ',II'LUOf\OTOI..UENE (')(,) 

: 22797 
: SVE PILOT TEST 

OET. LIMIT 
0,05 
0.02 
0.05 
0.10 
0.02 
0.05 
0.05 
0.05 
0.10 
0.02 
0.02 
0.05 
0.05 
0.05 
0.03 
0.05 
0.02 
0.02 
0.10 
0.02 
0.05 
0.02 
0.05 
0.25 
0.20 
0.05 
O.O!;i 

0.05 
0.10 
0.02 
0.03 
0.02 
0.05 
0.05 
0.20 

(?3-117) 

,.JRROGA TE LIMITS ( 69 • 117 ) 

MATRIX 
AIR 
AIR 
AIR 

UNITS 
MG/M' 
MG/M' 
MG/M::. 
MG/M :~ 

MG/M 3 

MG/M' 
MG/M' 
MG/M 3 

MG/M 3 

MG/M::. 
MG/M ~ 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M' 
MG/M 3 

MO/M ~ 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M l 

MO/M"' 
MG/M 3 

MG/M, 

MG/M 3 

MOIM" 
MO/M' 
MO/M • 
MOJM 3 

MO/M' 

MG/M' 
MG/M 3 

MGJM' 
MG/M' 

DAT! DATE DATE 
SAMPlED EXTRACTED ANALYZED 
2/27/97 NA 2/28/97 
2/27/97 NA 2/28/97 

28 97 NA 2 tJ 97 
04 05 

< 10 < 10 
.::: 4.0 < 4.0 
< 10 < 10 
< 20 < 20 
< 4.0 < 4.0 
< 10 < 10 

< 10 < 10 

< 10 < 10 
< 20 < 20 
< 4.0 < 4.0 
< 4.0 12 

< 10 < 10 
< 10 < 10 
.::: 10 < 10 
< c.o < 6.0 
< 10 < 10 

96 270 

< 4.0 < 4.0 

< 20 < 20 
< 4.0 < 4.0 

< 10 < 10 
< 4.0 < 4.0 
< 10 100 
< 50 <50 
< 40 < 40 
< 10 < 10 
< 10 150 

49 2100 A 

< 20 2800A 
< 4.0 6.1 

440 E 8800A 

< 4.0 < 4.0 
< 10 < 10 
< 10 310 

< "0 < 40 

94 86 

83 83 

CHEMIST NOTES: SA..,_£_, I 04 HAD A SMALL HOlE IN~ 8AG. IN$Uf'fJCI£NT SAMPlE' Vot.UIIotl' ,011 II£ANAlVa• 
~ SAMI'US ANALYZED USINO ALTfANATE Mfl'HOD 8240 TO INCAfAS£ LINEAR RANGE 
l 1 ESTIMATED VALUE BEYOND LINEAR RANGE 

OIL 
FACTOR 

200 
200 

00 
06 

< 10 
< 4.0 

< 10 
< 20 
< 4.0 

< 10 
< 10 
< 10 
< 20 
< 4.0 
< 4.0 

< 10 
< 10 
< 10 
< 6.0 

< 10 
270 

< 4.0 
< 20 
< 4.0 
< 10 
< 4.0 

100 
<so 
< 40 
< 10 

110 
2100 A 

2700A 
5.3 
'800 A 

< 4.0 
< 10 

320 

< 40 

86 

85 

~ 



MAR-18-97 TUE 09:22 AM SPARTON TECHNOLOGY FAX NO. 5058925515 

(./[muicall l;"nvironmtntal Nttwork. Inc. 

TEST 
1"LANK 1.0. 

,.,11LIENT 
PROJECT I 

,AAOJECT NAME 

BENZENE 
'"~OMOOICHLORM!:TIIANE 

'tOMOFORM 
d 
DAOMOMETHANE 
Co\ASON Tf.THACIILORIOE 
'~1l0t\ODENZENE 
"'*11LOAOETIIANE 
CHLOROFORM 

"'1LOROMETHANE 
8AOMOCI tlOitOMETHANE 

.,.2-DIBAOMOETHANE tEOBJ 
1,2 -DICHLOROBENZENE 

~·DICHLOROBENZENE 

4 ·DICI I LOtiO BENZENE 
·~411-DICHLOROETtiANE 

1.2·DICtllOROETHANE (EOCJ 
''<111-DICHLOROETt I ENE 

··1 ,2·DICHLOAOETHENE 
i'liln"·1,2·DICHLOHOETtti:NE 
1,2. ·DICtfl ORO PRO PANE 
.,._1.3-DICHLOROPnOPENE 

ni-1,3-DICHLOAOI'f\OPI:NE 
ri'HYLUC:NZCNE 

MET~IYL ·I·DlJTYl ETHER 
~THYLENE CHLORIDE 

,J .2,2·TETRACIILOROETHANE 
TETRACHLOROfTHfNE 
TOLUENE 
~-.. ,1-TAICHLOROETHANE 

· • ..,.2-TAICHLOAOETHANE 
TAICHLOAOETIIENE 

l;QICHLOAOFLUOf\OMETIIANE 

\ IYL CHLORIDE 
\i...,fAl XYL£NES 

Sql.lr'ftOGATE: 
E )MOCHlOAOMEHIANE (%) 

~f\OGATE liMilS 
TAIFLUOROTOLUENE ('l') 
S~!4'ftOGA. T£ LIMITS 

C.JMIST NOTES; 
NIA 

GAS CHROMOTOGRAPHY RESULTS 

REAGENT BLANK 
: PURGEABLE HALOCARBONS I AROMATICS !EPA 8010/8020) 

: 022897 AEN 1.0. 
: SPARTaN TECHNOLOGIES 

: 22797 

: SVE PILOT TEST 

173-1171 

( 89- 117 I 

DATE EXTRACTED 
DATE ANALVZED 

SAMPLE MATRIX 

UNITS 
MG/M 3 

MG/M l 

MG/M ~ 

MGIM 2 

MGIM 2 

MG/M 2 

MG/M 2 

MG/M 1 

MGIM 2 

MG/M 2 

MGIM 2 

MGIM 2 

MG/M 2 

MG/M 3 

MG/M 2 

MG/M 3 

MG/M ~ 

MG/M 2 

MG/M 2 

MG/M 2 

MG/11.1 3 

MG/M 3 

MG/M 2 

t.1G/M 3 

MG/M 3 

MG/M 3 

MG/M 2 

MG/M 2 

MG/M:~ 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

<0.06 
<0.02 
<0.06 
<0.10 
<0.02 
<0.05 
<0.06 
<O.O:i 
<0.10 
<0.02 
<0.02. 
<O.OS 

<0.05 
<0.05 
<0.03 
<0.06 
<0.02 
<0.02 
<0.10 
<0.02 
<0.02 
<0.02 
<0.05 
<0.26 
<O.ZO 
<0.06 
<0.06 
<0.06 
<0.10 
<0.02 
<0.03 

<0.02. 
<0.06 
<0.06 

88 

811 

: 702365 

: N/A 
: 2/28/97 

:AIR 

P. 06/11 

' 



MAR-18-97 TUE 09:23 AM SPARTON TECHNOLOGY FAX NO. 5058925515 

l./fmaican Environmental Network, Inc. 

''TEST 
BLANK 1.0, 

''·l'i.1i 

CUENT 

,,.PROJECT I 

PROJECT NAME 

GAS CHROMOTOGRAPHY RESULTS 

R!AGENT BLANK 

: PURGEABLE HAl.OCARBONS I AROMATICS !EPA 801 0/8020) 

: 022697 AEN 1.0. 
: SPARTON TECHNOLOGIES DATE EXTRACTED 

: 22797 
: SVE PILOT TEST 

DATE ANALVZED 

SAMPLE MATRIX 

: 702365 

: N/A 

: 2/2f5/97 

:AIR 

P. 07/11 

.,,,j 

-------------------------------------------------------------------------------PABAMEJEA 

'" 81: N:ZE NE 
OROMODICHLORM(TI lANE 

"
3

8ROMOFORM 
BROMO METHANE 

-"~CARBON TETRACHLORIDE 

CHLOROBENZENE ,.,. 
,,·1~ 

CHLOROETHANE 
C~tLOROf:ORM 

CllLOROMETIIANE 

+,,OIBAOMOCHlOROMETHANE 
1.2·DIBAOMOETJ-IANE IEDBl 

,. 1 ,2·DICfiLOROBENZENE 

1,3·01C~ILOAO 8EN7.ENI: 
MJ1,4-0ICHLOROBENZENE 

1, 1·01CHL0fi0El HANE 

'""'1 ,2·01CIILOI\OETIIANI1 IEDCJ 
1,1-0JCHLOROETHENE 

''"'c;lu•1 ,2·DICIILOBOETH(NE 

trllni·1,2·DIC!il0110ETHENE 

' "1,2 ·OIC~Il.Of\0 PIIOf'ANE 

c;II•1,3·01CHLOROPROI'ENE 

•iilltran•·1,3-DIC:IiLOROf'IIOI'fNE 

ETHYLBENZENE 

""'METiiYl. ·t-fiUTYL I:TI1CR 
METHYLENE CHLORIDE 

••1,1,2,2·1 ETRACIILOHOEltiANI! 

TETRACIILOROETIIt:NE 
""TOLUENE 

,, ... 1, 1, 1-TAICHLOROETHANE 
1.1,2-TAICHLOAOHHANE 

,..,,.TRICHLOAOETHENE 
rRICHLOAOFLUOROMETHANE 

~,.,NYL CHLORIDE 

TOTAL XYLENES 

;UAROGATE: 

,,..tAOMOCHLOROMETiiANE (~I 
SURROGATE UMITS 
TR!Fl\10f10TOLU\:Nt' t%) ,,.,. 
;URROGATE LIMITS 

l!t(l)j 

CHEMIST NOTES: 

,JJIA 

(73·117) 

( 89 • 117 I 

UNITS 
MC/M 3 

MG/M, 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M, 

MG/M 3 

MG/M 3 

MGIM 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M, 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 2 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M 3 

MG/M :J 

MG/M 3 

MG/M 3 

<0.05 
<0.02. 

<0,06 

<0.10 

<0.02 

<0.06 
<0.05 
<0.05 
<0.10 
<O.OZ 
<0.02 

<0.06 
<0.06 
<0,06 

<0.03 

<o.ot; 
<0.02 
<0_02 

<0.10 
<0.02 

<0.02 
<0.02 
<0.06 

<0.25 
<0.20 
<0.06 
<0.06 
<0.06 
<0.10 

<0.02 
<0.03 

<0.02 
<0.06 
<0.05 

102 

90 

' 



' 
MAR-18-97 TUE 09:23 AM SPARTON TECHNOLOGY FAX NO. 5058925515 P. 08/11 

<..A"merican Environmental N~twork, Inc. 

GCIMS RESULTS 

TEST : VOLA TILl: ORGANICS EPA MfTttOD 8240 
CLIENT : SPAArON TECHNOLOGY, INC. AENI.D.: 702365 
PROJECT I : 022187 
PROJECT NAME : SVE PILOT TEST 
SAMPLE DATE DATE' OIL 
10 I BATCH MATRIX EXTRACTED ANALVZED FACTOR 

RfAC.fNT BLANIC 022097 AQUEOUS N/A 02/28197 1 

.,j PARA MET FA PET. liMIT UNITS 

Dlchlorodlfi&Joromothene 1.0 < 1.0 MB/M 3 

Chloromelh.lnu 1.0 < t.O IIAGIM 3 

Vinyl Chlorldo 1.0 < 1.0 MG/M 3 

Btomom•&hiJno 1.0 < 1.0 MG/M ~ 

Chlorot.thano 1.0 < 1.0 MGtM' 
Trlc.:hlorolluoromethano 1.0 < 1.0 MG/M' 

,,, Acerono 10 < 10 MG/M 3 

1. 1-Dichloroetneno 1.0 < 1.0 MG/M 3 

lodometh11no 1.0 < 1.0 MGIM 3 

Molhylano Chlorldo 1.0 < 1.0 MG/M 3 

Ft~'~ el&-1.2 ·Dichloroelhene 1.0 < 1.0 MG/M 2 

1, 1-Dk:hJoroeth•ne , .0 < 1.0 MG/M' 
~ '9: tr:ans-1,2-Diehloroathene 1.0 < 1.0 MGIM' 

2·BulAnuno 10 < 10 MG/M 3 

r>$ C•ruon Dh;ulllde 1.0 < 1.0 MG/M 3 

Ct.lllrofarm 1.0 < 1.0 MG/M' 
1,2 ·Dic;hloroelhilne 1.0 < 1.0 MG/M l 

VInyl Acetilte t.O < 1.0 MG/M 3 '. 1.1, 1-Trlchloroothane 1.0 < 1.0 MGIM 2 

C•rllon Tolrilchlorlde 1.0 < 1.0 MG/M 2 

~ Bonzen• 1.0 < 1.0 MG/M 3 

1,2·Cichloropropo,. 1.0 < 1.0 MGIM' 
"~ Trlchloroothuna 1.0 < 1.0 MG/M' 

8romodk:hloromelh•ne 1.0 < 1.0 MGIM 3 

li11!1 2·Chloroethyl Vinyl flhor 10 < 10 MG/M 2 

c:I•·1,3-0ichloropropono 1.0 < 1.0 MG/M 3 

hlili 
uena-1,3-Dk:hloropropeno 1.0 < 1.0 MG/M 2 

1, 1,2· Trtc:hlorooth;~ne 1.0 < 1.0 MG/M' 
<'-1lll 

Toluene 1.0 < 1.0 MGIM 3 

1,2 ·Dibromoolho1ne 1.0 < 1.0 MG/M 3 

"'"' MG/M, 4·Mulhyi·2·PIInl•none 10 < 10 
2·Hoxanono 10 < 10 MG/M' ,,,,. 

MG/M 3 Otbromochlorontollumu 1.0 < 1.0 

r~ 
T etr •chlllroolhunu 1.0 < 1.0 MG/M 2 

Chloroboruon•J 1.0 < 1.0 MGIM 3 

Erhylbem:eno 1.0 < 1.0 MG/M 3 

~-·- MGIM ~ rn&p x.,, .. ,..~~ 1.0 < 1.0 
,,,,. o-Xyl4ne 1.0 < 1.0 MG/M 2 

Sryrene 1.0 < 1.0 MGIM ~ 

Btomolorm 1.0 < 1.0 MG/M 2 
.•f"'!!'! 

MG/M' 1,1 ,2,2-Torr;~ehtoroerhano 1.0 < 1.0 

''"" 1 ,3-Dictuorollcmzone 1.0 < 1.0 MG/M 3 

1,4·Dichlorobonzsne 1.0 < 1.0 MG/M' 

'"" 1.2 ·Dic:ltlorobunzone 1.0 < 1.0 MG/M 3 

II~ 



·• 

MAR-18-97 TUE 09:23 AM SPARTON TECHNOLOGY FAX NO. 5058925515 

L/fmerican Environmental Network~ Inc. 

TEST 
CliENT 
PROJECT I 
PAOJEC"'' NAMI! 

SAMPLE 
ID I 

AEI\GFNT 1\! 1\NK 

PAfiAMF.iER 

SURROGATE% nECOV£AY 
" 1,2·01chloroolh • .no..<f4 

Tolueno·d8 

Bromonuorobenzone 

GCIM6 RESU1. TS 

: VOLATILE ORGANICS EPA ME'rHOO 0240 
: SPAATON TECHNOLOGY, INC. 
I 022797 

1 SVE PILOT TEST 

BATCH MATnJX 

022097 AOUFOUS 

DEJ. LIMIT 

106 

(7G·114) 
104 

(DB•110l 

108 

( 86 • 11 o I 

IIN1TS 

AENI.D.: 

DATE 
EXTRACTED 

NIA 

DATE 

ANALYZED 

0212Bta7 

P. 09/11 

702386 

OIL. 
FACTOR 

• 

' 

' 



MAR-18-97 TUE 09:24 AH SPARTON TECHNOLOGY FAX NO. 5058925515 

<..A'mtrican Environmental N~twork, Inc. 

rEST 
""MSMSD I 

CLIENT ..• 
'ROJECT I 

'"'ROJECT NAME 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

: PURGEABLE HALOCARBONS I AROMATICS !EPA 8010180201 
: 702360··01 AEN 1.0. 
: SPARTON TECHNOLOGIES DATE EXRACTED 
: 22797 DATE ANAL VZED 
: SVE PILOT TEST SAMPLE MATRIX 

UNITS 

SAMPLE CONC SPIKED % DUP CUP 

P. 10/11 

: 702365 
: N/A 

: 2/26/97 
: AIR 

' MG/M 3 

REC APD 
RESULT SPIKE SAMPLE REC SPIKE % REC RPO LIMITS LIMITS ~··~A~R~A~M~E~T~E~R------------~~~~~~~--~~~--~~~--~~~----~~~--~=---~~~--~~~ 

BENZENE 

•.rOLUENE 

.1-DICHLOROETHENE k,. 
TRICHLOROETHENE 

"i:HLOROBENZENE 

;~HEMIST NOTES: 
N/A 

<0.05 1.00 0.87 

<0.05 1.00 0.88 

<0.02 1.00 1.02 

<0.03 1.00 1.13 

<0.05 1.00 0.89 

""" (Spike Sample Result • Sample Result) 

' Recovery = ---·-·-·- -X 1 00 
Spike Concentration 

(Sftmple Result - Duplicate Result) 

87 

88 

102 

113 
89 

m~~~tPO IRolotive Percent Difference) • --- - X 1 00 
Averoge Ra&ult 

0.86 86 1 I 82 -128 I 20 

0.89 89 1 ( 87 -1.28 ) 20 

0.96 96 e ( 40- 120) 20 

1.18 118 4 ( 89 - , .27 ) 20 

0,90 90 I 87- 124 I 20 

• 
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FEB:.-25' 9i!TUEl li:45 ENV HEALTH WESTSIDE 

Alb
CITY OJI 
uquc:rque 

Environmmt:U He:lth Dep2I'tment 

r.canln J. Chavez. Mayo. 

February 25, 1997 

Mr. Richard D. Mica 
Vice President and General Manager 
Spartan Technology 
4901 Rockaway Blvd . 
.Rlo Rancho, NM 87124 
Phone (505) 892-5300 
Sent via facsimile to: (505) 891-5515 (2-25-97) 

Re: Soil Vapor Extraction Pilot Test. 

De:trMr. Mico: 

P. no 1 

.:-·...U. :0. Kctchmt, Director 
768-2600 (phone) 
768-2617 (f.u:) 

This memo is in response to your request. re---eived by our office on February 25, i997, to allow 
two consecutive ten (10) hour pilot study tests. These tests will evaluate the feasibility of 
remed.iating solvent contaminated soils at your 9621 Coors Rd. NVY facility. Based on 
Departmental policy you arc required to notify the agency of arry pilot studies that may potentially 
emit my regulated air pollutants. Your February 25, I!1;i rct{u~~ wu1 serve as notification. 

In accordance \Vith your description of the pilot study and its duration, the Department has 
detennined that you do not have to apply for an Authority-to-Construe: pe.'1ilit pursuant Part 42, 
Authority-to-Construe; or register this project as ~ source of air contaminants pursuant Part 41, 
Source Registration. However, the Department will require adcfuional notification if it is 
determined by your staff that the project will e.-... ceed the proposed two day test periods. 

In c!osing allow me to remind you of your pote:ttial regulatory responsibilities prior to e:xtendir.g 
·the proposed pilot study into an actual continuous remediation project. If continuous remediation 
is punued, please be aware that the Air Quality Control Regulations for Albuquerque I Bernalillo 
County may require the submission of an Authority-to-Construct application pursuant Part 42 for 
DepartmentaL technic3..1 review. If this is the case, you will not be able to commence your project 
until you have received an actual Authority-to-Construe: permit pursuant to this re~.tlation from 
the Department. If you have any further questions please feel free to contact me at 168- I 961 or 
Isr~a! Tavarez at 768-1965. Tnanlc: you vert much for your cooperation. 

Good for You. Altl~Jquerqucl 

P.O. Box 1293, Albuque.""que, Ne-w Mexico 87103 
One Civic Pbz:1, Albuquerqu::, New Mexico 87102 
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FEB.-25'9iiTUE) li:46 ENV HEALTH WESTSIDE 

cc: Alana Eager, Manager. APCD 
Cun Montman, Manager, ESD 
Isre3l Ta.varu, Permitting. AQS 
file 
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SPARTCN 
SPAR I ON TECHNOLOGY 

Via Facsimile 

February 25. 1997 

Mr. Angel Martinez 
Air Pollution Control Division 
Environmental Health Department 
City of Albuquerque 
PO Box 1293 
Albuquerque. New Mexico 87103 

Re: Soil Vapor Extraction Pilot Test. 

Dear Mr. Martinez: 

As discussed via telephone with John Wakefield on Monday, 2-24-97, Spartan Technology, me. is planning to 
conduct a pilot test in conjunction with NMED-GWQB on our recently installed vapor recovery wells. This test 
is to evaluate the feasibility of remediating solvent contaminated soil by a process called soil vapor extraction. 
(SVE). ivlr. Rob Pine ofNMED-GWQB will be monitoring the pilot test. 

The 5 wells. designated VR-1 through 5 are located at our Coors Rd. Facility. (9621 Coors Rd. NW) An outside 
contractor. AcuVac. [nc. will have a trailer mounted SVE system at the site. see attached specification sheet for 
the operating performance of the SVE I-6. Project Engineer is ivlr. Pierce Chandler of Black & Veatch, Inc. 
Testing will commence on Thursday (2-27-97) and end on Friday. (2-28-97). We anticipate that the equipment 
will run for approximately 10 hours each day. As listed on the SVE I-6 specification sheet the combustion 
efficiency with the 3 catalytic converters in series is 99.9% with <0.9lbs. VOC/day. The equipment can produce 
a maximwn of 120 cfin 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 . ..1Jbuquerque and their low 
emission rates have been verified by City employees. 

Attached is a fa'<ed 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 conversation that you had with John Wakefield on 2-24-96 you agreed to 
review this faxed request and try to respond expeditiously via facsimile prior to the commencement of 
Thursday's pilot test. We appreciate your willingness to give prompt attention to this matter. 

If you have any questions please feel free to call ivlr. Pierce Chandler at 214-770-1531 or John Wakefield at 
892-5300. 

Sincerelv. 
SP.-\RTON TECHNOLOGY. Ii'iC. 

j)-.lttwJpj_ t~ ~MD. f);l;.rk 
Richard D. Mico 
Vice President and General Manager 

attachments: 

cc: Mr. J. Appel 
:VIr. P. Chandler 
:Vlr. R. Pine: ~MED GWQB 
Mr. J. Wakefield 

Spartan Technology, Inc. 0 4901 Rockaway 8/vd., SED Rio Rancho. NM 87124 0 P.O. Box 1784 0 Albuquerque, NM 87103 C (505} 892-53000 FAX (505) 892-5515 
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ACUVAC SYSTEM • SVE I-6 

QPERATING SPECJFICAUONS 
300 Cubic Jncb/4.9 I.iter/6 Cylinder IC Engine 

Electrical Requiremems 

Engine RPM 

Fuel Source 

Fuel~~ptio~pane 

Fuel ~nsumption/Natural Gas 

Fuel ~nsumption{Well Flow 

Fuel Consumption/BTUs 

Total Fresh Air/Fuel Flow 

Well Flow 

Fresh Air F1ow 

Combustion Efficiency 
with Catalytic Converters 

Vacuum/Well Manifold 

Noise Level 

Ambient Temperature 

None 

1,800 RPM to 2,500 RPMi'sitc 
speclfie. Calculations below 
'--- ... ~ ··- - ......... """"'"'' 
---- -c -- -·-- .. ----

Well tlow/contaminat!on (or) 
natural gas (or) 
propane (or) 
combination wen flow and 
alternate fuel 

t. Maximum usage 4.8 gallOllS/llour 
Actual usage 3.0 gallons/hour 

t. Maximum usage 4.39 thermslhr 
Actual usage 2. 74 thetm.Sihr 

Site specific, 0 to 4..S galJhr projected 

L Maximum usage 432,000 BTUS/llour 
Actual usage 274,000 BTUSibour 

Maximum usage 160 cfm 
Actual usage 90 - 120 cfm 

0 to 120/site specific 

0 to 80/site specific 

:z. 87% 
z. 99.9% (less than .9 ibs VOC/day) 

0" to 15" HG/site specific 
Actual 0.25" to 3.00" HG 

Less than 50 db at 20 feet 

-20°F to + 120°F 

1. Mll:dmam 1Ua80 aM ldDU Ul2!4 dltfer bclanu ol thalo:&cl !Jctor em the C1111nC. Aaull in(ormallon bu been obtained CtOilt ridd 
d1ta. Pilei uaap awal Cbr propee wi na=ra1 JUUS11111c.t no BTlT valuo Crom wen !law. 



FEB. 24. LS97 11: 35AM BLACK &r VEATCH 

AcuVac System SVE I-6 
Sp~cations. . . 

EDglne • Power Source/Ihennal OxidiZer · 

NO.S17 P.3/6 

Make: Ford i:ntemal combustion engine with power with power take-off 
Model: C:SG-649P Year. 1994 
300 cubic inch displacement (4.9), 120 HP, 6 cyiinders 
Propane or :uatur.il ps ca-firid 

Catalytic Comerler 

Make: NAPA 
Model: ICEN 703 
100 c:fm, temperature 600-lSOQGF 
Anticipated life 4,000 hours; perfonnance examination 
recouunended every 500 hours; three in series 

Vacuum Pum!» 

Make: Dresser-Roots ·.Model: .33 RAI Universal 
Engine driven, mmmum flow ISS scfm, 
Actual operating flow rates 20- 70 scfm 

*Alr Injection Pump 

Make: Dresser-Roots Model: 22 RAI Universal 
Engine driven, maximum flow SS scfm, 
Actual operating flow rates 18 - 40 scfm 
Heat ExChanger: Stainless Steel Fm Tube 

System Dimensions 

8.0' length, 4.0' width, 6.5' height 
(with trailer 12' 6" L X 4' 9" W x 8' H; 2,900 lbs) 
Tank size: 3.0' diameter, S.O' height 
Trailer: Custom made by Manufacturer 

Stack 

Height: 10' 
Temperature: 100. ssoor-
Exhaust Pipe: 2 Vi' 

Other 

Flow Gauges: Dwyer (including flow sensors) 
Instrumentation &. Safety Shut-off; MUiphy Gauges 
Eectrical: 12 volts, HD battery 
Air Intake Filter: Ford Industrial 
Valves: Heavy Duty Brass 
Moisture Knockout Tank! Custom made by Manufacturer 
Moisture Knockout Filter: Custom made by Manufacturer 
Level.iDg Jacks: Custom made by Manufacturer 
Vacuum Connection Hose to SVE Manifold (2.0 inch HD) 

•Optional Equipment 

: 
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AIR EMISSIONS INFORMATION 

The following is a summary of information on NOJ: and CO emissions from a. 4 and 6 cylinder IC 
engine identical to these installed in the AOJ.Vac SVE System. 

NOx and CO emissions are the product of incomplete combustion within the IC engine, the combus· 
tion temperature, the combustion chamber desien and the air tc fuel ratio. All of our tests indicate 
the FORD 4 and 5 cylinder industrial engines, with catalytic converters, wfl1 meet the NOx and CO 
emis&ion standards fur the State of California Air Quality Division. Those standards are as follows: 

Oxides of Nitrogen 
Carbon MonOJdde 

0.46 ~ .. ,·..:.1 . 
17.93 lbslday 

Summary of test r~ults 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 arc as 
fcllcws: 

' I 

Oxides of Nitro&en 
Carbon Monoxide 

O.Ollb$/hr 
O.OllbSihr 

0.24 IbS/day 
0.24 lbs/day 

This is well below the emission standards for California which were enacted to assure maximum 
·protection of air quality. It should also be noted that these regulations are enforced. 

The SVE System that was tested had one catalytic converter. At:uVac SVE Systems are delivered 
with three catalytic converters. If leaded fuel is the c:ontarnin3nt, our pre"Ventative maintenance 
schedule indicates the catalytic converters must be changed more frequently. 

There have been other tests conducted on similar Systems with almost identi<2l analytical results. 
The IC engine system is designed to consume high concentrations of contaminants with minimum 
emissions. 

U we can furnish additional information, please contact the Houston office. 
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INIRODUCTIO~ 

B. New Source Porf'ormance Stand:ards (NSPS) and NESHAPS: Non1 

C. Process: The Son Vapor Extraction System (SVE) is beins used to remediate 
solvent-contaminated soil. Solvent vapors ~e drawn W!der vacuum (60 inches water) 
from a well and pumped into an IC !l2gine t\lcled with natural gas and squipped with a. 
catalytic COilVcrtet. . 

D. Company Name: New Mexico. State Highway Depanment 

F. TC$tiDi Finn: Kramer & Associates, Inc. 
4501 Bogan NE, Suite A·l 
Albuquentuo, NM 871 '::~ 
Gary R.. Kramer (SOS 881.0243) 

G. Indlviduafs Present ~t T~t: 

1. NM Highway Dept. Consultant: Jack Xlrby, DB Stephens &: ~oc. 
2. NMED JJr Quality Bureau: Chris Vigil 
3. Ac:uVac Remediation: 1ame; Sadler 
.2. Kramer & Associate!, Inc.: Ga:y Kramer, Buster Wrl~~ Ric Trujillo 

H. Dam or Test: April23 and 24, 1996 

L Opuad.ng Conditions: Engine: hours= 2953 
RPM=1100 

J. Control Equipment: Catalytic Converter 

Page l 

Well: Flow.,. SO CFM 
Vacuum a 60" ~0 
Air Flow= 26 CTh! 
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VOC, Method lSA • 

Benzene 
EDC 
EDB 

Iable 1 

DATA SUMMARY 

~~"'51.9~~~1i~~F"11i'···~~~~~ "':·:· · ;, ... I • "_,._, e!tl,. •• • •••~'.- ,., • 
~-·-· .,. ••• 0 • .... • ·-- .......... 

11altl are lhlhr 

0.036 0.046 0.047 

0.0016 0.0014 0,0018 

Ave 

0.043 

O.OOt6 
<0,000016 <0.000016 <0.000018 <0.000016 
0,000022 0.000029 0.000041 0.000031 

.,.. • as Propane 

... 

.... 

B. Unit Operating Parameten: See Part I abQve 

C. Control Equipment Opcr:~ting P:~ramcters: New Catalytic Converter 
Installed prior to testing 

' Page ~ 

. Permit Std 

2.0 

O.OlO 
0.000024 
0.000040 
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GAS CHROMOTOGRAPHY RESULTS 

TeST : P\JRGEABLS HALOCARBONS I AAOMAnCS (EPA 8010/80201 
CUENT : SPARTON TECHNOLOGIES AEN 1.0.: 702347 -

<,.\ "' PROJECT I : 22097 
PROJECT NAME : VR-wat.s-1097 

\; ·: SAMPLE DATE DATE DATE OIL 
10., CLIENTI.Q. MATftiX SAMPl§) EXTRACTED ANALyzEp FACTOR 
04 VR-2 AIR 21201a7 NA %/20/97 100 
0! VR-1 AIR 2/20/97 NA 2160(97 1000 
PAAAMffiR DET. UMfT UNITS 9.4 05 
BENZENE 0.015 MG/M J < a.o <so 
BROMCCICHLORMETHANE 0.02 MG/M ~ < 2.0 < 20 

"''~ 
IROMOFORM 0.06 MGJM I 8 . .9 < !iO 
MOMOMETHANE 0.10 MG/M ~ < 10 < 100 

,,,,j CARBON TETRACHLORIDE 0.02 MG/M' < 2.0 < 20 
CHLOACIENlENri 0.06 MGJM I 8.3 < !0 

,''1 CHLOROETHANE 0.05 MG/M' < 5.0 < 60 
OilOROFORM 0.0!3 MG/M 3 < 5.0 < 60 

r•il 
CHLOROMETHANE 0.10 MG/M :r < 10 < 100 
DIIACMOCHLOAOMETHANE 0.02 MGIM' 2 • .9 2!5 
1,%-0IBROMOE"''HAN! !!DB) 0.02 MGfM I 5.5 !4 

,.,. 1 ,2·01CHLOROBENZENE 0.0! MG/M 3 < 5.0 <so 
1,3-0ICHLOROBENZENE " 1\C:: MG/M 2 

< 5.0 <50 
,,.,). 1 ,4-CI~LOROBENZENE 0.06 MGIM 3 < 5.0 < 50 

1 I 1-CICHLOROETHANE 0.03 MGIM 3 < 3.0 < 30 
.. "'·rfl 1,2-0ICHLOAOETHANE (EDCI 0.05 MG/M 3 < 6.0 < 60 

1 I, ·DICHLQRQETHEN& 0.02 MGNJ 1 150 0(20001 250 .. cla-1,2-CICHLOROETHENE 0.02 MGIM 3 < 2.0 < 20 
trans-1 ,2-0ICHLOROEniENE 0.10 MGJM' < 10 < 100 

ti{j~· 

1,2-0ICHLOAOPROPANE 0.02 MG/M 3 < 2.0 < 20 
eis-1,3-DICHLOROPROPENE 0.06 MGIM, < 6.0 <50 

'"')" 

trans-1,3-0ICHLOROPROPENE 0.02 MG/M 3 < 2.0 < 20 

"'fl'f 
ETHYLSENZENE 0.05 MGfM I < 5.0 3150 
METHYL·t·BUTYL ETHER 0.215 MGIM 3 < 25 < 250 

·'• METHYLENE CHLORIDE O.lO MG/M 3 < 20 < 200 
1,1 ,2,2-ITTRACHLOROETHANE 0.05 MG/M, < 6.0 <50 

'i.dl TETRACHLOROETHENi 0.06 MQ11111 3 120 300 
TOLUENI! o.o~ MG/M 3 < 5.0 7500 
1,1, 1-TRICHLOROETHANE 0.10 MG11111 1 1200 0(2000) 1200 0120001 
1.1.2-TRICHLOROETHANE 0.02 MGIM 1 2.2 28 

,:~·· TRICHLOROETHENE 0.03 MGIM I 3600 0(2000) 7400 0(20001 i 

TRICHLOROFLUOROMETHANE 0.02 MG/M a < 2.0 < 2.0 
'f'\ijjl! 

VINYL CHLORIDE 0.05 MGJM 3 < 5.0 < 60 

<;l,.11J TOTAL XYI.ENES 0.05 MGIM I < 6.0 1100 
TRICHLOROTRIFLUOROETHANE 0.20 MG/M I < 4.0 < 10 

'Hltl& 

SURROGATE: 
4~· BROMOCHLOAOMI!I Mo"\I'IC 1701 90 94 

SURROGATE UMITS I 73 • 1 1 7 l 
!!". TRIFLUOROTOLUENE (%) 89 92 

SURROGATE UMITS ( 89 · 117 I 
1\loi!il 

l"''a\ 
CHEMIST NOTES: 
D(2000)clOOOX DILUTION ANALYZED ON 2.121197 E•ESTIMATEO VALUE, OVERRANGE FOR INSTRUMENTATION 

""' 
.m, 

E/E'd OJIX3W M:::N N31::1 Wd60 :t-2 L6, t-2 !D.:! 
f~;"" 



GAS CHROMaTOGRAPHY AESUL TS 

TEST : PURGEABLE HALOCARBONS I AROMA TICS (EPA 801 0/80201 
CUENT : SPAf\TON TECHNOLOGIES AfN J.D.; 702347 

. . 
PftOJECT I : 22097 
PROJECT NAME ··-··-·- ·---~ ...... - --
SAMPlE DATE DATe DATe DIL. 
IQ1l CLIENTIIQI MATRIX SAMPl£0 EXTRACTeD ANALVZED FACTOR 
01 VR·3 AlR 2/20197 NA 2120/97 20 
02 VR·5 AIR 2/20/i7 NA 2.120/97 50 

2~ Vf3-4 .AIR 2l20197 N.A 2G,Ol97 50 
PAAAME'TER PETI LIMIT !.!~II~ 01 02 03 •,' ,~ Ji 

MGIM i BENZENE 0.0! < 1.0 < 2.!5 < 2.5 
•HH\ 

!ROMOOICHLORMETHANE 0.02 MGIM, < 0.4 < 1.0 < 1.0 
BROMOFORM 0.0! MGIM :s < 1.0 < 2.5 < 2.5 

-i!'''ti BROMOMETHANE 0.10 MGJM, < 2.0 < 5.0 < 15.0 
CARlON TETRACHLORIDE 0.02 MGIM a 0.! < 1.0 < 1.0 
CHLOROBENZENE 0.0!5 MG/M 3 < 1.0 < 2.5 < 2.5 
CHLOROETHANE 0.05 MG/M 3 < 1.0 < 2.5 < 2.~ 

i•"f1 CHLOROFORM 0.0!5 M<i/M" < 1.0 < 2.5 < 2.3 
CHLOROMETHANE 0.10 MG/M 3 < 2.0 < 5.0 < 6.0 

'"'" DIBROMOCHLOROMETHANE 0.02 MGIM 1 0.8 < 1.0 < 1.0 
1 ,2-DIBROMOElliANE (EOB) 0.02 MGIM a 1.1 < 1.0 < 1.0 

({{{,,. 

1 ,2-0ICHLOAOBENZENE 0.05 MG/M" < 1.0 < 2.! < 2.5 
1,3-0ICHLOROBENZENE 0.06 MG/M" < 1.0 < 2.5 < 2.5 

fJJ-l.\fl 

1,4-0ICHLOROBENZENE 0.05 MG/M 2 < 1.0 < 2.5 < 2.5 

'·~'"' 
1 ,1-0ICHLOROETHANE 0.03 MGIM 3 < 0.6 < 1.5 < 1.5 
1 ,2-0ICHLOROETHANE !EDCJ 0.05 MG/M 1 < 1.0 < 2.5 < 2.5 

'"''fl) 1,1 ·DICHLOROETMENE 0.02 MGJM 1 87 E 130 E 94 
cl1-1 ,2-0ICHLOROETHENE 0.02 MGJM 3 < 0.4 < 1.0 < 1.0 

~·,J;# trana-1 ,2 ·DICHLOROETHa:Nt U.IU MG/M a < 2.0 < 5.0 < 5.0 
1 ,2-0ICHLOROPROPANE 0.02 MGIM; < 0.4 < 1.0 < 1.0 

r'ij cis-1 ,3-DICHLOAOPROPENE 0.05 MG/M, < 1.0 < 2..! < 2.5 
trans·l ,3...PICHLOROPROPENE 0.02. MG/M: < 0.4 < 1.0 < 1.0 

'ii~ eTHYLBENZENE 0.0! MG/M 3 < 1.0 < 2.5 < 2.6 
METHYL-t-BUTYl. ETHER 0.25 MG/M s < 5.0 < 13 < 13 

,,j&Ht 

METHYLENE CHLORIDE 0.20 MG/M 3 < .s..o < 10 < 10 

r,i:il 
1,1 ,2,2-TETAA.CHLOROETHANE 0.05 MGiM 3 < 1.0 < 2.5 < 2.5 
TETRACHLOROETHENE 0.05 MGiM 1 27 26 22 

:''1l!\ TOLUENE o.oa MG/M 3 < 1.0 < 2.5 < 2.5 
1,1, 1·TRICHLOROETMANE 0.10 MGIM' 22.0 0(1 0001 810 0(20001 1 600 0(2000) 

_:,,.. 1,1 .2· TRICHLOROETHANE 0.02 MGIM 2 0.5 < 1.0 < 1.0 
TRICHLOROETHENii 0.03 MGIM a 870 0(10001 2300 0(2000) 3800 0(2000) 

,J>""!!!!: TRICHLOROFLUOAOMETHANE 0.02 MG/M 2 < 0.4 < 1.0 < 1.0 
VINYL CHLORIDE 0.05 MGIM' < 1.0 < 2.5 < 2.5 

,Qt,yj 

TOTAL XYLENES 0.06 MGIM 3 < 1.0 < 2.S < 2.5 
TRICHLOPIOTRlFLUOROETHANE 0.20 MG/M, < 4.0 < 10 < 10 

41·''!'1!11\ 

a~llilll 
SURROGATE: 
BROMOCHLOROMETHANE (%) 96 88 89 

,{. SURROGATE UMITS 173-l17) 
TRIFLUOROTOLUENE (%) 93 sa 89 

'-~~~ SURROGATE LIMITS ( 69. , 17 ) 

,>jilfq CHEMIST NOTES; 
0(10001"" 1 OOOX DILUTION ANALYZED ON 2/21/97, 0(2000J•2000X DILUTION ANAI.YZiC 2/21197 

~:UIIIf 

! ca !STlMATEO VALUE, OVERRANGE FOR INSTRUM&NTATION 

E/2'd OJIXJW M:::N N31::1 Wd60 :vel L6, vz E!3.:! 


