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EXECUTIVE SUMMARY 

During the week of September 9-16, 1991, Western Water Consultants, Inc. (WWC) 

installed three new ground-water monitoring wells, sampled ground water from all new and 

existing monitoring wells, drilled a new pump well and conducted a 24-hour aquifer pump 

test, and conducted soil vapor extraction (SVE) pilot tests at two separate locations at the 

Dowell Schlumberger facility in Artesia, New Mexico. All field work had been authorized 

by the New Mexico Environment Department as part of a continuing site investigation. The 

purpose of this portion of the investigation was to continue definition of on-site sources of 

soil and ground-water contamination and to provide information for use in future feasibility 

analyses of remediation options. 

Soil and ground-water contamination by aromatic and chlorinated volatile 

hydrocarbons was detected at the facility. The distribution of contaminants defines plumes 

surrounding and extending downgradient (northeast) from two primary sources: the shop 

area and the former wastewater tank area. No conclusions are drawn concerning possible 

increases or decreases in contaminant concentrations pending a third round of ground-water 

sampling. 

Lithology of the shallow alluvium encountered at the site is complex, consisting 

predominantly of brick-red silts, silty clays, and clays which are interbedded with thin layers 

of gypsum/carbonate. In unsaturated zones, the gypsum/carbonate material typically 

comprises off-white, soft, earthy-textured, very fine-grained layers, although well-indurated 

gravel-sized clasts also are found. In the saturated zones, the gypsum/carbonate layers 

i 



resemble disaggregated "rubble" with widely-varying sizes of clasts and considerable voids 

resulting from dissolution of soluble material. The gypsum/carbonate rubble zones 

determine the hydraulic characteristics of the shallow alluvium and are the primary sources 

of water. 

Data generated by the pump test was used to calculate transmissivity, hydraulic 

conductivity, and storage coefficient of the gypsum/carbonate rubble zones by both the Theis 

and the Cooper-Jacob methods; calculated values were similar for both methods. A 

graphical analysis of drawdown data from the observation wells indicated that the aquifer 

was slightly anisotropic with the direction of maximum transmissivity to the northeast. The 

elliptical cone-of-depression, contoured from drawdown measured at the end of the pump 

test, is elongated towards the northeast and corroborates the graphical analysis. The area 

affected by the 24-hour pump test is relatively large; drawdown was detected at MW-3, 340 

feet northeast of the pump well (MW-16). Although individual gypsum/carbonate rubble 

layers are not easily correlated between wells, evidence from pump testing indicates that at 

least some of the layers are laterally continuous. 

SVE pilot tests conducted in the vicinity of the acid plant and the former wastewater 

tanks yielded similar, fairly low permeabilities for both sites. Under the conditions of the 

test, the radius of influence of the vacuum wells was 11 feet, indicating that multiple 

extraction wells would need to be operated in a given area to achieve acceptable levels of 

contaminant removal from the soil. 
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1.0 INTRODUCTION 

1.1 Background 

The work described in this report is part of an on-going investigation to assess soil 

and ground-water contamination associated with former underground fuel and wastewater 

storage tanks at the Dowell Schlumberger Inc. (DS) facility in Artesia, New Mexico. Only 

data from the September 1991 field work are presented herein. Results of the earlier 

investigation are documented in a Western Water Consultants, Inc. (WWC) report dated 

April 5, 1991 (Secondary Investigation, Dowell Schlumberger Incorporated, Artesia, New 

Mexico). Tank removals and the initial site investigation were performed by Reed and 

Associates, Inc. (RAI), a Geraghty and Miller company, located in Austin, Texas. 

1.2 Authorization and Purpose 

Additional field work was mandated by the New Mexico Environment Department 

(NMED), formerly the New Mexico Environmental Improvement Division (NMEID), after 

review of WWC's April 5, 1991 report. The NMED letter, dated May 9, 1991, is included 

in Appendix A A work plan describing the additional field work was prepared by WWC 

and submitted to NMED. In a letter dated August 2, 1991, NMED authorized the work; 

the letter is included in Appendix A. 

Field work, conducted during the week of September 9, 1991, was directed at two 

objectives: first, to continue definition of on-site sources, and second, to provide parameters 

to be used in future feasibility analyses of remediation options. The investigative work 

1 



included installation of new ground-water monitoring wells on DS property to better define 

on-site contamination and stratigraphy to a depth of 50 feet, and sampling of ground water 

from all new and existing wells. 

Two soil vapor extraction (SVE) pilot tests were conducted to provide preliminary 

information on the feasibility of an SVE system to remediate contaminated soil above the 

water table. In addition, a 6-inch diameter pump well (MW-16) was installed and a 24-hour 

pump test was performed to obtain hydrologic information about the uppermost part of the 

alluvial aquifer. Information generated by the pump test may be used to evaluate the pump 

and treat method as an alternative to reduce ground-water contaminant concentrations. 

2 
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2.0 MONITORING WELL INSTALLATION AND SOIL SAMPLING 

2.1 Monitoring Well Installation 

Ground-water monitoring wells, soil vapor extraction (SVE) vacuum and piezometer 

wells, and a new pump well were installed during the first three days of field work 

(September 9-11, 1991). Details of the pump well and the SVE pilot test wells are 

presented in Chapters 4 and 5, respectively. 

2.1.1 Monitoring Well Drilling 

The locations of existing monitoring wells installed by RAI, and all monitoring wells 

drilled by WWC during both the January and the September 1991 investigations are shown 

on Figure 2-1. Unless otherwise specified, the subsequent discussion refers only to wells 

installed in September. 

The three new monitoring wells (MW-13, MW-14, and MW-15) and new pump well 

(MW-16) were drilled by Scarborough Drilling of Lamesa, Texas, using an air rotary rig with 

split-spoon sampling capabilities. The rig, drill bits and stem, and the split-spoon sampling 

equipment were decontaminated by steam-cleaning at the DS wash bay prior to drilling each 

monitoring well. During drilling, split-spoon sampling equipment was washed with soap and 

water, and rinsed with water after each sample. 

WWC geologists visually observed the lithology, grain-size, moisture content, structure, 

and presence or absence of contamination in both cuttings and split-spoon samples. These 

3 
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characteristics are noted on well logs included in Appendix B. 

2.1.2 Monitoring Well Completion 

Ground-water monitoring wells MW-14 and MW-15 were completed at depths 12 to 

15 feet below the apparent top of the saturated zone as determined from the well logs. 

Fifteen feet of 0.020-inch factory slotted 2-inch LD Schedule 80 PVC screen was threaded 

to 2-inch LD Schedule 80 blank casing and placed in the borehole. All wells had threaded 

bottom caps and water-tight top caps. Silica sand (8/16 mesh) was poured into the annulus 

around the screen, extending approximately two feet above the top of the screen. A 

minimum of three feet of bentonite chips, hydrated after emplacement, formed a seal above 

the sand pack. A concrete seal filled the annulus from the top of the bentonite to the 

surface. Flush-mounted steel protective casings with bolted lids were used at MW-13, MW-

14, and MW-15 to minimize well interference with yard traffic. 

MW-13, originally intended as a borehole, was completed as a monitoring well to 

provide more than one set of data on ground-water quality in the center of the yard between 

the shop and the former wastewater tank sources. Total depth of the well was 48 feet as 

compared to 30 to 35 feet for other monitoring wells on site. Except for the increased 

screened interval, well completion was identical to completion of the shallower monitoring 

wells. Details of monitoring well construction are included in the well logs in Appendix B. 

New Mexico State Engineer's well completion forms for the three newly installed monitoring 

wells are in Appendix C. 
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2.13 Development of New Wells 

The new monitoring wells (MW-13, MW-14, and MW-15) were developed to remove 

sediments and water disturbed by drilling, and to allow unaffected ground water to enter the 

well. Ten casing volumes were removed from MW-13, MW-14, and MW-15 with disposable 

polyethylene bailers. 

In all cases, water was initially opaque with fine sediments (silt and clay). Near the 

end of bailing, water from MW-13 and MW-14 contained only minor suspended fine 

sediment. The amount of suspended sediment in water from MW-15 decreased somewhat, 

however, water removed from this well was not as sediment-free as did bailed water from 

other wells on site. No hydrocarbon sheen was noted on any of the new wells. Recharge 

into the wells was rapid enough to produce no apparent drawdown at a bailing rate of 

approximately 0.25 to 0.5 gallons per minute. 

2.1.4 Static Water Level Measurements 

For all new ground-water wells, the elevations of static water level measuring points, 

located on the north side of the top of each PVC well casing, were surveyed with a level and 

stadia rod. Well elevations were referenced to the same temporary benchmark used during 

the January 1991 field work. The temporary benchmark is located on the concrete pad 

against the northeast corner of the building and was given an arbitrary elevation of 100.00 

feet. 
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Static water levels were measured with an oil/water interface probe capable of 

discriminating between separate product and water phases. No floating hydrocarbon layer 

was detected in any well during water level measurements collected prior to conducting 

other field work. However, at the end of the pump test at MW-16, MW-3 developed 0.08 

foot of floating product after 24.75 hours of pumping. Approximately 0.19 foot of drawdown 

was observed in the well at the time product was detected. When water levels were 

measured in the well 22 hours after pumping ceased, the water level had risen to 

approximately the pre-test level and no product layer was detected in MW-3. The product 

is believed to be residual in the soil, from which product bleeds into the well during periods 

of lower water levels. 

Table 2-1 lists the elevations of measuring points, static water level measurements, 

and static water level elevations for the September 1991 data. 

2.2 Geology and Hydrogeology 

The geology and hydrogeology of the site were described in the WWC report dated 

April 5, 1991 (Secondary Investigation, Dowell Schlumberger Incorporated, Artesia, New 

Mexico). Observations of lithology made during the September 1991 drilling corroborate 

those made during the January 1991 field work. Predominant lithologies are light brown to 

reddish-brown silt and silty clay interbedded with clay layers and stringers of cream to 

pinkish earthy-textured gypsum/carbonate. These very fine-grained sediments were 

deposited in an arid, alluvial overbank environment, and can be expected to be more 

7 



Table 2-1. Ground-Water Measurements and Elevations, 
Dowell Schlumberger Facility, Artesia, New Mexico. 

WELL* DATE 

DEPTH TO MEASURING GROUND-

GROUND POINT WATER 

WATER ELEVATION* ELEVATION* 

(ft) (?) ffl 

COMMENTS 

MW-1 3-13-91 16.04 100.56 84.52 No hyorocarbon odor. 

MW-2 9-13-91 15.01 99.56 84.55 Strong hydrocarbon odor; hydrocarbon sheen present 

MW-3 9-13-91 14.66 98.33 83.67 Strong nydrocarbon odor; developed 0.1 ftof product during pump 

test; only a thin film of product present during ba'ing. 

MW-4 9-13-91 18.54 103.18 84.64 Very slight hydrocarbon odor. 

MW-5 9-13-91 15.52 99.87 84.35 Slight hydrocarbon odor. 

MW-6 9-13-91 17.43 100.84 83.41 Slight hydrocarbon odor. 

MW-7 9-13-91 17.43 100.23 82.80 Slight hydrocarbon odor. 

MW-8 9-13-91 18.80 101.47 82.67 Slight hydrocarbon odor. 

MW-9 9-13-91 18.93 102.18 83.25 Slight hydrocarbon odor. 

MW-10 9-13-91 18.56 101.34 82.78 No hydrocarbon odor. 

MW-11 9-13-91 17.81 100.60 82.79 Moderate hydrocarbon odor. 

MW-12 9-13-91 17.59 100.69 83.10 Strong hydrocarbon odor. 

MW-13 9-13-91 15.10 99.25 84.15 Slight riydrocarbon odor. 

MW-14 9-13-91 14.60 98.74 84.14 Moderate hrycfrocarbon odor. 

MW-15 9-13-91 16.30 100.05 83.75 Moderate hydrocarbon odor. 

MW-16 9-13-91 18.83 103.37 84.54 No hydrocarbon odor. 

NOTE: 

* = measured from a temporary benchmark of arbitrary elevation = 100.00 feet. 

Benchmark is located on the concrete right up against the east shop wall, 

at the northeast comer of the shop. 
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laterally continuous than coarse-grained alluvial channel deposits. The gypsum/carbonate 

layers are believed to be derived from evaporation of water with a high concentration of 

total dissolved solids. The thicker layers may be laterally continuous at the scale of the 

Artesia DS facility. A representative stratigraphic column for the alluvium at the Artesia 

facility (Figure 2-2) illustrates the complex and heterogeneous nature of the 

gypsum/carbonate layers and interbeds of silt and clay. The gypsum/carbonate layers range 

in thickness from 0.5 inch to 1.5 feet. At the level of detail logged in the monitoring wells, 

the layers could not be correlated between wells. 

The conclusion from the January 1991 drilling that the gypsum/carbonate rubble 

layers constitute the primary water-bearing zones was supported by observations made in 

September. Saturated gypsum/carbonate rubble layers were first encountered at depths of 

20 to 26 feet in all new monitoring wells. In MW-13, which was drilled to a depth of 50 feet 

to further define shallow alluvial stratigraphy, saturated cream to pinkish-white earthy-

textured gypsiferous layers alternating with apparently unsaturated silt and clay were present 

from 26 to 50 feet. From 37 to 47 feet in MW-13, both the gypsum/carbonate layers and 

the interbedded silts and clays were apparently unsaturated. Clays and silts were typically 

damp to moist and stiff to slightly plastic, whereas the rubble zones, except in this 

unsaturated interval, were soupy with water. The unsaturated interval may contain more 

clay and less gypsum/carbonate than the over- and underlying saturated zones, however the 

exact reason for the apparent differentiation in saturation and the lateral extent of the 

unsaturated interval are unknown. 

9 
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All wells are completed 30 to 35 feet below surface, except MW-4, MW-13, and MW-

16, which are completed approximately 50 feet below surface. Nonetheless, it is believed 

that data from MW-13 are comparable to data from the shallower wells, since the 

unsaturated interval in MW-13 reduces the saturated interval to approximately the same 

interval which contributes water to the shallower wells. Data from MW-4 and MW-16 may 

not be comparable. 

The apparent ground-water flow direction is to the north northeast and is illustrated 

in the potentiometric surface on Figure 2-3. Since analysis of pump test data indicated that 

the aquifer is slightly anisotropic, the actual direction of water flow may be at an angle to 

the apparent direction (more to the northeast). Aquifer parameters and presence of 

anisotropy determined from analysis of pump test data are discussed in Chapter 4. 

23 Soil Sampling and Analysis 

During monitoring well, pump well, and SVE borehole drilling, soil samples for 

laboratory analysis were collected from zones exhibiting visual, olfactory or HNu evidence 

of soil contamination. Three samples were collected: cuttings from a depth of approximately 

16 feet in the former wastewater tank SVE vacuum well; core from 16 to 16.3 feet in the 

acid plant SVE vacuum well; and core from 15 to 17 feet in MW-16. Laboratory samples 

were stored in a cooler with ice after collection and during shipment to the lab. Soil samples 

were analyzed by Cenref Laboratories of Brighton, Colorado, for volatile hydrocarbons by 

EPA Method 8240. 
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2.4 Results of Soil Observations and Analyses 

During drilling, soil contamination was found in both SVE extraction wells (SVE-AD 

and SVE-WB) and in the pump well (MW-16). In SVE-AD, located southeast of the acid 

plant sump, the soil from 5 to 10 feet was not stained but had an odor which became 

stronger with depth. All soil from a depth of 10 feet to the bottom of the hole at 19 feet 

exhibited both odor and greenish-grey to black staining. 

Cuttings from SVE-WB, located east of the wash bay and south of MW-3, showed 

no soil staining but had a strong odor from several feet to 17 feet below surface. Odor was 

strongest in the 14- to 16-foot interval. 

The pump well, MW-16, exhibited mottled grayish staining from 15 to 21 feet. A 

odor was present from 15 to approximately 27 feet. Soil from MW-15, located east of the 

acid plant sump, had an odor from 12 to 30 feet. No signs of odor or staining were detected 

in soil from MW-13 and MW-14. 

Results of laboratory analyses of soil samples are summarized in Table 2-2. The 

laboratory analytical reports are in Appendix D. Volatile hydrocarbon detected by 

laboratory analysis of the soil sample from SVE-AD were acetone and carbon disulfide. Soil 

from a depth of 16 feet in SVE-WB contained xylenes, ethylbenzene, and toluene. The 

laboratory has indicated that chloromethane, present at a concentration of 20 mg/kg in the 

sample from SVE-WB, is probably a laboratory contaminant. Xylenes and ethylbenzene 

were detected in soil from MW-16. 
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3.0 GROUND-WATER SAMPLING AND ANALYSIS 

3.1 Sampling Methods 

To allow representative ground water to enter the wells prior to sampling, disposable 

polyethylene bailers were used to purge three casing volumes from 14 of the 16 wells. A 3.5-

inch OD PVC bailer was used to remove three casing volumes from MW-4 which has 4-inch 

ID casing. It was not necessary to bail MW-16, since approximately 9,000 gallons of water 

had been removed from the well during the pump test. 

Ground-water samples from all wells were collected using polyethylene bailers and 

nylon cord which were disposed after sampling at each well. Water samples were poured 

from the bailers into two 1-liter amber glass bottles and two VOA vials. A duplicate sample 

was collected from MW-7 to check the reproducibility of laboratory analyses. 

All samples were stored in a cooler with ice immediately after collection and kept on 

ice during transport to the lab. Chain-of-custody and sample analysis request forms were 

used to document ground-water and soil sample numbering and handling, and to specify 

analyses required. All ground-water samples were analyzed by Cenref Laboratories of 

Brighton, Colorado, for volatile hydrocarbons by EPA Method 8240 and for total petroleum 

hydrocarbons (TPH) by ASTM D3328. 
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3.2 Results 

3.2.1 Ground-Water Contamination: Field Observations 

Visible hydrocarbon contamination was present only in MW-3 (0.08 foot of free 

product at the end of pump testing and a thin film of product during sampling), and MW-2 

(hydrocarbon sheen). These wells also had a strong fuel odor, as did MW-12. 

MW-11, MW-14, and MW-15 exhibited moderately strong hydrocarbon odors. In all 

other wells, either no odor was apparent or only a slight odor was detectable. These 

observations are noted in Table 2-1. 

3.2.2 Ground-Water Contamination: Laboratory Data 

Results of laboratory analyses of ground water are summarized in Table 3-1. The 

laboratory analytical reports are in Appendix D. For reference during the following 

discussion, all well locations are shown on Figure 2-1. 

3.2.2.1 Wells Around the Shop/Former UST Location 

The principal contaminants in three (MW-2, MW-4, and MW-5) of the five 

monitoring wells in the shop/former fuel UST area are the aromatic volatile hydrocarbons 

benzene, ethylbenzene, toluene, and xylenes (BETX). Very minor amounts of xylenes and 

toluene were detected in MW-1, the most upgradient well on site. No volatile hydrocarbons 

were detected in the pump well, MW-16. During the 24-hour pump test, approximately 

9,000 gallons of water were evacuated from MW-16 and water from a large volume of the 
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aquifer was drawn into the well. Therefore, water sampled from MW-16 is representative 

of water quality over a large extent of the aquifer. Samples from all other wells are more 

representative of water quality in the immediate vicinity of each well, since much smaller 

volumes of water (10 to 70 gallons) were withdrawn during bailing. 

Of the five shop wells, MW-2 has the highest BETX concentrations and is the only 

well in which all four aromatic volatiles are present. TPH concentrations were detected in 

MW-2, MW-4, and MW-5. In addition, the chlorinated hydrocarbons tetrachloroethene 

(PCE) and 1,1-dichloroethane (1,1-DCA) were identified in MW-2 and, to a lesser degree, 

in MW-5. These chemicals were not present upgradient from the shop in January 1991, 

however, small amounts of 1,1-DCA were found in MW-4 in September 1991. 

3.2.2.2 Wells North and East of the Former Wastewater Tank Location 

Aromatic hydrocarbons (BETX), chlorinated hydrocarbons, and acetone are present 

in wells surrounding the former wastewater tank location in the northeast corner of the 

property. Both chlorinated and aromatic hydrocarbons are present in the highest 

concentrations in wells closest to the former wastewater tank location and decrease 

significantly in concentration to the northeast (downgradient). Ethylbenzene, toluene, 

xylenes, and acetone were identified only in MW-3 and MW-12, the two wells closest to the 

source. Concentrations of benzene, 1,1-DCA, 1,1-dichloroethene (1,1-DCE), 1,1,1-

trichloroethane (1,1,1-TCA), trichloroethene (TCE), and PCE decrease in most of the wells 

north and east of the former wastewater tank area. 
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Four chlorinated hydrocarbons identified in downgradient wells were not detected in 

MW-3 because the sample from MW-3 had to be diluted prior to analysis which yielded 

higher detection limits. These chemicals may be present in MW-3 at concentrations below 

the detection hmit. PCE and 1,1-DCE were detected in higher concentrations in the two 

wells downgradient from MW-12 (MW-11 and MW-7) than they were in MW-12. A similar 

situation was noted for these three wells in January 1991. 

3.2.23 Wells Northeast of the Shop 

MW-13 was intended to monitor water quality between the shop source and the 

former wastewater tank source and MW-14 was situated to detect migration of chemicals 

off-site along the east boundary of the property. PCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, and 

TCE were present in both wells. Benzene was identified in MW-14 only; no other aromatic 

hydrocarbons were detected in either well. In general, volatile hydrocarbon concentrations 

were higher in MW-14, further from the shop source, than they were in MW-13. Most 

contaminants present in MW-2 east of the shop were present in decreased concentrations 

in MW-13 and MW-14. The two major exceptions are PCE and 1,1-DCE, both present in 

the two downgradient wells in concentrations 1.5 to 60 times the concentrations detected in 

MW-2. 
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3.2.2.4 Wells Around the Acid Plant 

The two wells around the acid plant (MW-9 and MW-15) contain very similar suites 

of compounds. 1,1-DCA, acetone, and ethylbenzene are the primary chemicals present and 

concentrations are low. 

MW-15 is located approximately 45 feet northeast of the acid plant sump, a potential 

source. MW-9 is 85 feet northeast of the sump. The fact that the concentrations are similar 

in MW-9 and MW-15 (some are even slightly higher in MW-9) may indicate that the sump 

is not the only source for contaminants. 

33 Discussion of Analytical Results 

The distributions of concentrations of total aromatic hydrocarbons (BETX) and total 

chlorinated hydrocarbons in ground water are depicted on Figures 3-1 and 3-2, respectively. 

For each category of volatile hydrocarbons, the totals for each well were calculated by 

summing the concentrations of the appropriate individual constituents detected in the well. 

Total concentrations have been contoured to show lines of equal concentration. In general, 

the total concentrations of both aromatic and chlorinated hydrocarbons is highest in MW-3 

and decreases in monitoring wells to the northeast. 

The two primary sources of both aromatic and chlorinated hydrocarbons appear to 

be the former wastewater tank area and the shop area. Both aromatic and chlorinated 

hydrocarbons are associated with the acid plant; low concentrations of both types of 
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hydrocarbons indicate that this source is fairly minor. 

33.1 Aromatic Hydrocarbons 

The isoconcentration contours define two distinct plumes of aromatic hydrocarbons: 

one extending northeast from the vicinity of the former wastewater tanks, and the other 

surrounding the shop and trending east-northeast towards the east property fence. The 

location and distribution of contaminants in both plumes coincide with a northeasterly 

ground-water flow direction, and are indicative of separate sources in' the northeast corner 

of the property and in the vicinity of the shop. 

Benzene is the only aromatic hydrocarbon which persists any great distance from its 

source, whereas the ethylbenzene, toluene, and xylenes are below detection limits 

approximately 100 feet downgradient from the source. This observation is not unusual 

because benzene is a more soluble as well as a more stable and mobile chemical than the 

other three aromatic hydrocarbons. In addition, benzene has less affinity for soil particles 

than do ethylbenzene, toluene, and xylene, and tends to exist preferentially in the water 

phase. 

33.2 Chlorinated Hydrocarbons 

The isoconcentration contours for total chlorinated hydrocarbons delineate two 

coalescing plumes with sources in the vicinity of the shop and in the former wastewater tank 

area. Chlorinated hydrocarbons are more ubiquitous in their distribution and decrease in 

concentration with distance much less rapidly than do the aromatic hydrocarbons. The 
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slower decomposition rate of chlorinated hydrocarbons compared to aromatic hydrocarbons 

may account for this phenomenon and for the lack of distinction between the plumes from 

the shop and the former wastewater tank area. 

Plumes from sources in the shop and in the vicinity of the former wastewater tanks 

may combine near MW-14, yielding the relatively higher concentrations of chlorinated 

hydrocarbons in this well than in MW-13, which is located closer to the shop. Alternatively, 

MW-13 may delineate the north edge of the shop plume whereas MW-14 exhibits 

concentrations more typical of the center of the plume. 
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4.0 AQUIFER PUMP TESTING AND ANALYSIS 

4.1 Introduction 

On September 13-14, 1991, a pump test was conducted at the Dowell Schlumberger 

facility in Artesia, New Mexico. The purpose of the test was to define aquifer characteristics 

which may be used later to evaluate future remediation options. 

Geologic data collected during past field work indicated that the aquifer is confined 

due to the presence of clayey silt and clay overlying the water-bearing zones, and static water 

levels 4 to 6 feet above the saturated zone. 

Low concentrations of volatile aromatic hydrocarbons detected in water from MW-4 

(the intended pump well) in January 1991 required disposing water generated during the 

pump test at an authorized facility. Information on the expected volume and chemical 

quality of the water was sent to Loco Hills Water Disposal in Loco Hills, New Mexico. Loco 

Hills Disposal requested and obtained permission from the New Mexico Oil Conservation 

Division (NMOCD) for disposal of pump test water at Loco Hills Disposal's facility. The 

NMOCD letter of authorization is presented in Appendix E. 

4.2 Pretest 

Prior to the pump test, a pretest was performed to establish the discharge rate that 

would produce the acceptable drawdown in the well during the 24-hour pump test. MW-4, 

constructed with 4-inch diameter casing, originally was to be the pump well at the site. 

However, the first pretest indicated that the 3.5-inch diameter 1/2 horse power (hp) pump 
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would not provide sufficient drawdown for the pump test. A six-inch diameter well, MW-16, 

was installed so that a larger, 3 hp pump could be used. Using the larger pump in MW-16, 

a second pretest was conducted for about 3 hours. Based on the observed drawdown, a 

discharge rate of 7 gallons per minute (gpm) was deemed appropriate for the 24-hour pump 

test. 

43 Pump Well Completion 

Pump well MW-16 was drilled 20 feet from MW-4 so that the MW-4 could serve as 

the closest observation well for the pump test. MW-16 was constructed with six-inch 

diameter Schedule 80 PVC threaded casing. Thirty feet of 0.020-inch factory-slotted screen 

and 20 feet of blank casing were joined and placed in the borehole. Filter-pack sand, 

bentonite, and concrete were emplaced in the annulus around the casing in the same manner 

as described for the monitoring wells in Chapter 2. A steel above-ground well protector was 

set into the top of the concrete surface seal. The well protector was fitted with a locking 

lid to prevent unauthorized access to the well. Details of pump well construction are 

included on the well log in Appendix B. The New Mexico State Engineer's well completion 

form for MW-16 is presented in Appendix C. 

To remove sediments and water disturbed by drilling and to improve well efficiency, 

the pump well was developed by air-lifting using Scarborough's drilling rig. Initially, water 
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was opaque with fine sediments; sediment content decreased rapidly with continued 

development. 

4.4 Pump Test Water Level Measurements 

Water levels in the pump and observation wells were measured manually with a 

Solinst water level probe and a Flexi-dip interface probe. Distilled water was used to 

decontaminate the probes between well measurements. As a backup and to collect recovery 

data over the full 24-hour period, a transducer and a data logger were used in the pump well 

to automatically monitor the water level above the pump. 

Water levels for all 16 wells were measured prior to the pump test and again before 

the test ended. Watches and the data logger were synchronized so that all water levels 

would be measured at approximately the same time after the test started. MW-16 and MW-

4 were monitored manually every minute for the first ten minutes to record the rapid decline 

in water levels (drawdown) in the pump well and the closest observation well. As the rate 

of drawdown decreased, measurements were performed at greater intervals. Observation 

wells relatively close to the pump well (MW-4, MW-1, MW-2 and MW-5) were measured 

most frequently. More distant wells inside the site fence were measured once every one to 

two hours. Water level measurements for all wells monitored and the times at which 

measurements were taken are presented in Appendix F. 
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4.5 Pump Test Discharge Setup and Measurement 

Water generated during the pump test was discharged through a 1-inch PVC line into 

a manway in the top of a 20,000 gallon frac tank located about 30 feet north of MW-16. 

Connected to the end of the discharge line were two valves: a gate valve for adjusting the 

discharge rate and a Dole valve to keep a constant discharge after the gate valve was set. 

Discharge was measured with a calibrated five-gallon bucket and a stop watch. 

Discharge measurements were performed several times an hour to verify a constant 

discharge throughout the test. The discharge rate during the test was 6.5 to 6.9 gallons per 

minute (gpm). 

4.6 Pump Test Recovery Measurements 

Immediately after completion of the 24-hour pump test, water level recovery was 

measured at the same time intervals as the beginning of the pump test. After two or three 

hours of recovery, the frequency of manual water-level measurements was decreased to once 

every 3 to 4 hours. The data logger in the pump well, however, automatically collected 

measurements for the full 24-hour recovery period. 

4.7 Aquifer Characteristics 

The hydrostratigraphy consists of relatively impermeable clays and silty clays with 

interbeds of gypsum or calcium carbonate deposited in an alluvial system. In the saturated 

zone, the gypsum/carbonate interbeds have enhanced permeability through small-scale 
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fracturing and/or dissolution which produces a disaggregated "rubble" appearance in core 

samples. It is believed that the rubble layers are the main avenues through which ground 

water flows. Hence, the aquifer is best defined as the rubble layers, whereas the interbeds 

of silt and clay function as aquitards between the more permeable gypsum/carbonate layers. 

The parameters calculated from the pump test data are considered representative of the 

rubble layers. 

Although the gypsum/carbonate rubble layers may not be strictly defined as porous 

media, the degree and scale of fracturing/dissolution are such that the hydraulic 

characteristics of the layers can be considered an equivalent porous medium. Rubble layers 

are hydraulically well-connected throughout the site, as shown by the regular pattern of 

drawdown at all observation wells. In addition, the time-drawdown data at all observation 

wells follow closely to the Theis method (described below), which assumes a porous medium. 

Although it is reasonable to assume good hydraulic connection within a single rubble layer, 

the hydraulic connection between individual layers is unknown. 

The aquifer thickness value (b) used in calculating aquifer parameters was taken to 

be the average of the cumulative thicknesses of gypsum/carbonate rubble layers determined 

from the log for each well across the site. 

4.8 Data Analysis 

Aquifer parameters were calculated using the Theis (unsteady state) and Cooper-

Jacob straight line methods. These methods are applicable to the analysis of isotropic, 

homogeneous, confined aquifers. The Cooper-Jacob method was used to verify values 
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calculated using the Theis method. For a detailed discussion of the equations and 

assumptions used in the Theis and Cooper-Jacob methods, the reader is referred to 

Kruseman and De Ridder (1991). 

For each of the four observation wells located close to the pump well, drawdown (s) 

data was plotted against time/radius2 (t/r2) on log-log paper (Appendix G). The drawdown 

curves were fitted to the Theis curve to determine match point values used to calculate the 

aquifer parameters of transmissivity (T), hydraulic conductivity (K), and storage coefficient 

(S). 

For analysis using the Cooper-Jacob method, time-drawdown data for each of the 

four closest observation wells were plotted on semi-log paper and straight lines were drawn 

through the late-time data points. The time-drawdown plots used to calculate aquifer 

parameters by the Cooper-Jacob method are presented in Appendix G. The values for the 

aquifer parameters obtained from both analytical methods are listed in Table 4-1. 

Transmissivity, hydraulic conductivity, and storage coefficient values are very similar 

for the Cooper-Jacob and Theis methods. T values range from 353 to 689 ft2/day with an 

average of about 540 ft2/day. Using an aquifer thickness (b) of 4.5 feet, the K values range 

from 78 to 153 ft/day with an average of 121 ft/day. S values range from 3.2 X 10"3 to 7.1 

X 10"3, with an average 5.6 X 10"3. 

The cone of depression generated near the end of the pump test (1320 minutes) is 

shown on Figure 4-1. The distribution of observation wells is such that there were areas of 
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Table 4-1. Calculated Parameters from Pump Test Analyses, Dowell Schlumberger 
Facility, Artesia, New Mexico 

Theis Method (Unsteady-State Flow) 

Observation 
Well 

T 

(ft2/day) 

K 

(ft/day) 

S 

MW-1 689 153 6.2xlfr3 

MW-2 592 132 5.6xltr3 

MW-4 353 78 6.7xicr3 

MW-5 548 122 3.6xl0"3 

AVERAGE = 549 122 5.5xl0"3 

Cooper-Jacob Straight Line Method 

Observation 
Well 

T 

(ft2/day) 

K 

(ft/day) 

S 

MW-1 675 150 7.3xl0-3 

MW-2 509 113 7.1xl0'3 

MW-4 436 96.8 3.2xl0'3 

MW-5 545 121 5.6xl0"3 

AVERAGE = 541 120 5.8xl0"3 

Symbols: 

T = transmissivity 
K = hydraulic conductivity 
S = storage coefficient 

31 



WWC MONITORING WELL 
LOCATION AND IDENTIFICATION 

REED AND ASSOCIATES 
MONITORING WELL LOCATION 
AND IDENTIFICATION 

CONTOUR OF EQUAL 
DRAWDOWN, IN Ft. 

DECLINE IN WATER LEVEL 
(DRAWDOWN) IN WELL IN Ft. 

SVE PILOT TEST SITE 

FIGURE 4-1 
PUMP TEST DRAWDOWN CONE 

DOWELL SCHLUMBERGER FACILITY 
ARTESIA, NEW MEXICO 

BASE MAP MODIFIED FROM REED * ASSOCIATES 

western 
water 
G Consultants,! 

32 



no data where the drawdown contours had to be estimated. The principle of symmetry, 

however, allowed contours from the one quadrant adequately covered by observation wells 

to be extrapolated into the other three. 

Aquifers with fracture- and solution-enhanced permeability are commonly anisotropic, 

meaning that permeabihty varies with direction. Based on geologic data and apparent 

drawdown contours generated during the pump test, anisotropy was suspected in the aquifer 

at the Artesia facility. A graphical method to determine anisotropic transmissivity (Maslia 

and Randolph, 1987) showed that the direction of maximum transmissivity is approximately 

N62°E (Figure 4-2). Parameters used in constructing the anisotropy ellipse for the site are 

presented in Table 4-2. The ratio of the maximum to the minimum transmissivity 

C^max:^mln) °^ .̂9 is not large, indicating that the aquifer is only slightly anisotropic. In 

addition, the relatively large K and T values for MW-1 and the smaller values for MW-4 

calculated using the Theis and Cooper-Jacob methods are indicative of local heterogeneities 

which are common in fractured and solution-enhanced aquifers. 

Ln anisotropic aquifers, the cone of depression generated during pumping typically 

will be elliptical. The major axis of the ellipse represents the direction of maximum 

transmissivity and the minor axis the direction of minimum transmissivity. Consequently, 

there should be general agreement between the drawdown ellipse and the ellipse defined 

by the Maslia and Randolph analysis. The major axis of the elliptical cone of depression 

shown on Figure 4-1 approximates the major axis direction of the transmissivity ellipse 

determined from the Maslia and Randolph analysis, thus confirming the direction of 

maximum transmissivity. 
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Table 4-2. Results of Maslia and Randolph Analysis for Aquifer Anisotropy, Dowell 
Schlumberger Facility, Artesia, New Mexico 

Parameters: 

Observation Well Td 

(ft2/day) 

/Td Degrees 
from Pump Well 

MW-4 265 16.3 S39°E 

MW-1 552 23.5 N86°W 

MW-5 750 27.4 N62°E 

MW-2 535 23.1 S86°E 

Results: 

T 

max 

(ft2/day) 

T • min 

(ft2/day) 

T -T • max' min 

Orientation 
of 

Major Axis 

Orientation 
of 

Minor Axis 

750 262 2.9 N62°E N28°W 

Symbols: 
Td = directional transmissivity 
vTd = square root of directional transmissivity 
T m a x = maximum transmissivity 
T m i n = minimum transmissivity 
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4.9 Discussion 

The hydraulic conductivity (K) values calculated from the Theis and Cooper-Jacob 

methods are more typical of sands and gravels than of silts and clays. Using the Theis 

equation and pump test parameters, predicted drawdowns for observation wells MW-13, 

MW-5, and MW-4 were calculated using hydraulic conductivity values typical for 1) sand and 

gravel, and 2) clay. The calculated drawdowns were compared to actual drawdown 

measured during the pump test at MW-13, MW-5, and MW-4 (Table 4-3). Given a 4.5 feet 

thick sand and gravel aquifer (the average thickness of the gypsum/carbonate rubble layers 

in the screened intervals of the observation wells), calculated drawdown in all three wells was 

approximately half the observed drawdown. For a clay interval 30 feet thick (the average 

thickness of clay and silt in the screened intervals of the observation wells), no drawdown 

was predicted at MW-13 and MW-5, whereas a drawdown of 19.5 feet was calculated at 

MW-4. Drawdowns calculated using clay parameters do not resemble field observations. 

Because observed drawdowns more closely match those calculated for sand and gravel, and 

differ so greatly from those calculated for clay, it is reasonable to conclude that the 

gypsum/carbonate layers are the water-bearing intervals in the shallow alluvium. 

The presence of relatively high permeability gypsum/carbonate rubble layers may have 

implications regarding contaminant transport. It is possible that when contaminants 

infiltrating downward through the vadose zone encounter the saturated zone, they may be 

transported in ground water primarily in the upper rubble zones. In this case, remediation 

efforts, if necessary, may be restricted to the first few rubble zones. This condition could be 

verified by water quality analyses from specific rubble zones. 
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Table 4-3. Comparison of Calculated and Observed Drawdown, Dowell Schlumberger 
Facility, Artesia, New Mexico 

Pump Test Parameters 

t 1.01 days 

Q 1290 ft3/d 

Aquifer Parameters 

Clay Sand 

s 0.0117 0.0014 

b 30 ft. 4.5 ft. 

K 0.627 ft/d 267 ft/d 

Drawdown Comparison 

Well Distance from 
Pump Well (ft) 

Observed s 

(ft) 

Calculated s (sand) 

(ft) 

Calculated s (clay) 

(ft) 

MW-13 180 0.22 0.35 no drawdown 

MW-S 78 0.84 0.49 no drawdown 

MW-4 20 1.58 0.74 19.5 

Symbols: 

t = time 
Q = discharge 
S = storage coefficient 
b = aquifer thickness 
K = hydraulic conductivity 
s = drawdown 
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Although individual gypsum/carbonate layers cannot be correlated across the site, the 

consistency of data from other sources (i.e. water-level measurements, drawdown during the 

pump test, and ground-water quality data) indicate that lateral continuity within layers exists. 

To determine whether interactions between the gypsum/carbonate matrix and the 

hydrocarbon contaminants may affect remediation, literature on the chemistry and 

mechanisms of transport of volatile hydrocarbons in carbonate/evaporite material currently 

is being reviewed. At this time, it is not possible to state definitively whether or not matrix 

chemistry will have adverse effects on the ability to mobilize and recover any hydrocarbons 

present in the gypsum/carbonate layers at the Artesia facility. 
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5.0 SOIL VAPOR EXTRACTION PILOT TESTS 

5.1 Introduction 

Two soil vapor extraction (SVE) pilot tests were performed at the DS facility on 

September 7-11, 1991. The first test was performed adjacent to the former acid plant and 

the second test was performed east of the wash bay in the vicinity of the former wastewater 

tanks. These tests were conducted to determine the permeability of the soil and effective 

radius of influence for a vacuum well in order to evaluate the technical feasibility of an SVE 

treatment system in these areas. SVE is intended to remediate near-surface impacts at 

source areas to eliminate continued contaminant input into the ground water. This 

remediation method primarily affects soil contaminants; it will have a secondary affect on 

contamination currently in the aquifer. 

For the pilot tests, temporary extraction wells were constructed along with several 

piezometers to monitor the soil system response. WWC's SVE test unit, which consists of 

a regenerative blower, associated controls, and monitoring equipment, was installed at each 

site and several tests were performed. The procedures, data, data analysis, and technical 

feasibility are presented in the following sections. 
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5.2 Permitting 

Prior to conducting the pilot test, NMED Air Quality Bureau was contacted in order 

to obtain authorization. Copies of the letter to NMED explaining the proposed tests and 

their subsequent authorization are included in Appendix H. 

53 Methodology 

53.1 Test Layout 

Due to uncertainties as to the homogeneity of the soil system, the two pilot tests were 

conducted within the zones of known contamination. These locations are shown on Figure 

2-1. For each test, an extraction well was constructed within the area of concern. The well 

bores were drilled with an air rotary rig using an 8 inch bit. Total depths for the extraction 

wells at the acid plant (SVE-AD) and the former wastewater tank area (SVE-WB) locations 

were 19 feet and 17 feet, respectively. Ln SVE-AD, two one-foot intervals (at 14 to 15 feet 

and at 18 to 19 feet) of interbedded gypsum/carbonate material, clay, and clayey silt were 

present within the screened interval. Drill cuttings indicated that gypsum/carbonate layers 

were undoubtedly present in the screened interval in SVE-WB. Since no split-spoon 

samples were collected from this borehole, the precise intervals are not known. 

Completion of the wells included 10 feet of Schedule 80 PVC screen with 0.050 inch 

slots and Schedule PVC 80 flush joint casing to the surface. Backfill from the bottom of the 

hole to approximately one foot above the screen consisted of 3/8 inch washed gravel. From 

the top of gravel to one foot below the surface, the borehole was sealed with hydrated 

bentonite. The top one foot was backfilled with natural material. A drilling log and 
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completion details for SVE-AD (the acid plant extraction well) are presented on Figure 5-1. 

The former wastewater tank area extraction well (SVE-WB) was completed similarly. 

To monitor responses to the vacuum applied at the extraction wells, a series of 

piezometers was installed. The piezometers were installed in north-south and east-west lines 

at each extraction well to detect the presence of any significant horizontal anisotropy. 

Schematic drawings of both pilot tests are shown on Figure 5-2. Using an air rotary rig with 

a 4 1/2-inch bit, piezometer boreholes were drilled to one foot below the anticipated total 

depth of the piezometer. The total depths for piezometers at the acid plant and former 

wastewater tank area test sites were 17 feet and 13 feet respectively. Three quarter inch 

diameter Schedule 80 PVC pipe was used to construct each piezometer. Boreholes for 

piezometers at both test sites were backfilled with washed 3/8-inch gravel from 1 foot below 

the piezometer to 9 feet below the ground surface. From that point to 1-2 feet below the 

ground surface the borehole was sealed with hydrated bentonite. Drill cuttings were placed 

in the top 1-2 feet of the borehole. A diagram of a representative piezometer construction 

is presented on Figure 5-3. 

After completion of SVE tests at both locations, all extraction wells and temporary 

piezometers were abandoned. The PVC casings were removed, and 3/8-inch bentonite chips 

were poured into the borehole to within 2 feet of the surface and were hydrated in place. 

Cuttings filled the top several feet of each borehole. 
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EXTRACTION WELL SVE-AD 
LOCATION Dowell Schlumberger, Artesia, New Mexico 

7 f t S op acid dock, 14 pt U op oc 1 d dock 
T17S, R26E, Sec 4, SE 1/1, SW 1/4, SW 1/4 

LOG Western Water Consultants Inc I Rob in Da ley I 
DRILLER Scarbough Dn 11mg I Lane Scarbough! 
DRILLERS LICENSE NO WD1188 
INSTALLATION DATE September 09, 1991 

WELL OWNER Dowell SchlumDerger Inc (JN 0125) 
ORILLING HETHOD Air Rotary, 5 0" OD 
CASING 2" Dia Flush Joint Sch 40 PVC 
SCREEN Slotted Casing. 0 050 Inch Slots 
FILTER PACK Pea Gravel 
STATIC WATER ELEVATION NA 
(Reperence Datum Arbitrary = 100 00 peetI 

DESCRIPTIONS LITHOLOGY 

Depth(pt) 

0_ 

15. 

5^ 

GRAVEL pill material 
SILT It reddish broHn to pinkish, minor 
clay ond very pine grained sand with gro­
vel to 1/2" m dio , gypsum, ecrthy tex­
ture to small crystals, dry, slight odor 

SILTY CLAT brick red with pinkish white 
eorthy gypsum, clear auth i gen ic crystals, 
grove11y clasts, minor Dlack staining, 
strong sweetish odor 

10_ 
SILT WITH CLAT 
ing, moist to damp. 

greenish grey, block stain­
fl iI odor 

aorK SILTY CLAY 
silt w/ pine sand a 

SILT WITH CLAY med 

rey TO green isn grey, 
11 pt , gypsum rubble 
greenish grey, black 

staining, sewage odor, damp 

SILTY CLAY it greenish grey, black stain­
ing, gypsum rubble, plastic, sewage odor 

CORE 

WELL CONSTRUCTION DIAGRAM 
E I e v a t i o n 

Labora to ry 

100 

95 

. "50 

85 

TOC Elev 101 34 ft 

PVC Cas mc 

denronire ;eci 

i-er Pock 

PVC Screen 

2CTT0J11 oCD 

FIGURE 5 - 1 : ACID DOCK SVE EXTRACTION LOG 
DOWELL SCHLUMBERGER FACILITY, ARTESIA, NEW MEXICO 
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1 
I 
1 
1 
1 
1 
1 
I 
1 
i 
1 
1 
1 
p 
1 
1 
1 
1 
1 

GROUND 
SURFACE 

7 OO 

to 

1 

NO SCALE 

3 /4 " SDR 21 
PVC TUBE 

DRILL CUTTINGS 

HYDRATED POWDERED BENTONITE 

3/8" WASHED GRAVEL 

FIGURE 5 - 3 : TYPICAL PIEZOMETER CONSTRUCTION FOR VACUUM MONITORING POINT 
DOWELL SCHLUMBERGER FACILITY, ARTESIA, NEW MEXICO 
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53.2 Test Equipment 

The arrangement of the vacuum source (blower) and appurtenances is shown on 

Figure 5-4. This system collectively is referred to as the test unit. The appurtenances 

include a vacuum gauge near the blower, a 10-micron particulate filter, a valved atmospheric 

air inlet, a flow meter, a moisture/particulate knockout pot, and a vacuum gauge near the 

well head. 

Soil vapor from the extraction well is drawn out through a vertical leg where the 

vacuum is measured using a Bourdon tube vacuum gauge. The vapor then enters a 

moisture/particulate knockout pot where the flow velocity is reduced, allowing moisture to 

condense and particles to settle. From the knockout pot, the flow is again directed to a 

vertical leg where the flow rate is measured with a variable-area flow meter (Rotameter). 

An atmospheric air inlet valve downgradient from the Rotameter is adjusted to control the 

magnitude of vacuum. The vapor stream then flows through a 10-micron filter provided for 

protection of the blower. After passing the 10-micron filter, a Bourdon tube vacuum gauge 

measures the vacuum at the blower inlet. 

A Gast regenerative blower is used to provide the vacuum source for the SVE test 

unit. The performance curve of this blower is shown on Figure 5-5. The blower was driven 

by a 2 hp, 240V, single phase, explosion proof motor. The capacity of this pump was 

sufficient to accommodate all test requirements. 

The vacuum monitoring equipment at the piezometers consisted of manometers 

constructed from Tygon tubing containing water as the manometer fluid. A scale was 
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EXHAUST TO 
ATMOSPHERE 

REGENERATIVE 
BLOWER AND 
MOTOR 

10 MICRON 
PARTICULATE 

FILTER-7 

ATMOSPHERIC 
AIR INLET VALVE 

rnr~Eri 

FLOW METER 

•BLOWER 
VACUUM 
GAUGE 

1111=1111 = 1111 MOISTURE AND 
PARTICULATE 
KNOCKOUT POT 

1111=1111=1111 

NO SCALE 

4^1 

S3 
bn 
m 

w 
mi 

WELL HEAD 
VACUUM GAUGE 

FLEXIBLE CONNECTION 

SVE EXTRACTION WELL 

1111=1111=1111 

VACUUM 
MONITORING 
POINT 

1111 = 1111 = 1111 

FIGURE 5-4 
TYPICAL SOIL VAPOR 

EXTRACTION TEST LAYOUT 

DOWELL SCHLUMBERGER FACILITY 
ARTESIA, NEW MEXICO 
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water 
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attached to the manometer for reading differential pressure. For more rapid automatic 

readings at certain piezometers, pressure transducers connected to a data logger were used 

in manometers constructed from 1-inch PVC pipe. 

533 Data Collection 

A series of tests were performed at each site. Prior to these tests, a short duration 

test was performed to adjust the test unit to a reasonable flow rate and well vacuum. A 

summary of the tests, flow rate, and well vacuum is presented in Table 5-1. 

Table 5-1. Summary of Performance Parameters for the SVE Pilot Tests, Dowell 
Schlumberger Facility, Artesia, New Mexico 

Test 
Location 

Test 
No. 

Blower Vacuum 
(inches 

of water) 

Row 
Rate 
(scfm) 

Well Vacuum 
(inches 

of water) 

Acid Plant AD-1 59.5 4 50.0 

Acid Plant AD-2 58.0 4 48.25 

Former Waste­
water Tanks 

WB-1 58.0 - 63.0 10 40.0 - 46.0 

Former Waste­
water Tanks 

WB-2 56.0 - 57.0 10 37.5 - 38.8 

Former Waste­
water Tanks 

WB-3 58.0 10 38.0 

Former Waste­
water Tanks 

WB-4 58.0 10 38.0 

After the extraction well head vacuum was properly adjusted, the blower was shut off 

and the formation allowed to return to atmospheric pressure, as indicated by the 

manometers at vacuum monitoring points. The test was started by turning on the blower, 
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and simultaneously starting a stop-watch and the data logger (if used). To maintain a 

constant flow rate, the atmospheric air inlet valve was adjusted as necessary. One person 

called out times at specified intervals when manometer measurements were to be recorded. 

The test was continued until no increase in the vacuum in the piezometers was detected, 

indicating that air flow through the soil had reached equilibrium. At this point the test was 

complete and the blower was shut off. When the pressure in the formation returned to 

atmospheric, the sequence was repeated. 

For the first test, AD-1, three manometers were measured by pressure transducers 

and recorded by a data logger. However, the transducers were rated for different pressure 

intervals: 0-2.5 pounds per square inch (psi), 0-50 psi, and 0-100 psi. It was found that only 

the 0-2.5 psi transducer was sensitive enough to measure the change in water levels in the 

manometers. For the remaining tests, only the 0-2.5 psi transducer was utilized. It was 
/ 

installed/in one of the piezometers closest to the vacuum well where the most rapid change 

in pressure was expected. All other manometers were read manually. Tests WB-3 and WB-

4 had pressure transducer readings for piezometer PZWB-3 only. These two tests were 

conducted to verify that the test results could be duplicated. All data collected is presented 

in Appendix I . 

53.4 Soil Vapor Chemical Components 

Samples of exhaust from the blower and soil vapor from the vacuum wells were 

collected in Tedlar air-sampling bags using 1/4-inch Teflon tubing and a small vacuum pump. 
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Gas samples were analyzed on WWC's portable Sentex Scentograph gas chromatograph 

(GC). The GC was calibrated with mixtures of aromatic and chlorinated volatile 

hydrocarbons to allow identification of a number of volatile organic compounds in the 

samples. 

The blower exhaust was sampled while the test was in progress. Soil vapor from the 

extraction well, however, had to be collected with the blower off, since the sampling pump 

was not sufficiently powerful to overcome the vacuum in the extraction well during the test. 

Chemicals identified in soil vapor and exhaust from the acid plant SVE pilot test 

included 1,1-DCA, benzene, toluene, and xylenes. Cis-l,2-dichloroethene (cis-l,2-DCE), 

vinylidene chloride, and hexane were tentatively identified and may or may not actually be 

present. Benzene, toluene, xylenes, 1,1,1-TCA, and chlorobenzene were identified in soil 

vapor and exhaust from the former wastewater tank area test. Hexane and vinylidene 

chloride may also have been detected. Several peaks, present in chromatograms from 

samples collected at both sites, were unidentifiable because they did not match peaks 

generated by any of the standards. 

No quantification of the GC data was attempted because the standards used to 

identify the majority of the aromatic and chlorinated hydrocarbons had undergone 

degradation such that the exact concentrations of the various constituents were unknown. 

Peak identification using these standards is still valid, however, since degradation affected 

only the relative concentrations, and did not appear to change the chemical make-up of the 

standards. 
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5.4 Data Analyses 

5.4.1 Permeability Calculations 

Deterrrj±iing permeability of the formation from the SVE pilot test data was 

accomplished using the methods of Johnson et al (1990). An approximate solution to a 

transient state equation for radial flow of gas through soil to a well was shown to be: 

P7= ^ [-0.5772-In<-^-)] 
47tm(*/n)L Aktpj1 

Where: 

P' = "gauge" pressure measured at a distance r and time t 
m = formation thickness 
r = radial distance 
k = soil permeability 
u. = absolute viscosity of vapor (assumed to be air) 
e = vapor filled porosity 
t = time 
Q = volumetric flow rate from extraction well 
^atm = ambient atmospheric pressure 

This solution is valid where the variable U is sufficiently small to minimize error in 

the truncation of the Taylor series approximation, such that: 
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U = J^SL.<o.l 
4*rP^ 

4X91 

The assumption used to develop these equations are similar to those made in many 

analyses of flow through a porous media and are presented in Johnson et al (1990). 

Equation 1 can be rearranged as: 

=—^_[ -0 .5772- ln -^H_) ] + —-2_ta f ( 2 ) 

47rm(*/u.)L AkP^* 4™(*/u.) 

This equation is linear and it can be seen that a plot of pressure change versus the 

natural log of time should yield a straight line. Isolating the permeability and utilizing values 

from a plot of pressure change versus the natural log of time yields: 

52 



The first step in data analysis was the creation of plots of pressure drop versus the 

natural log of time for each test. Plots for each of the tests are presented in Appendix J. 

The raw data has been converted to units of pounds-force, feet, and seconds for consistency 

during analysis. Slopes and y-axis intercepts were obtained from these plots either by direct 

measurement or performing a least-squares linear regression on the appropriate data. From 

the borehole logs, the porosity of the soil was estimated to be 0.2. By utilizing these values 

for slope, y-axis intercept, and porosity along with distances between wells, an estimated 

atmospheric pressure, and the viscosity of air, the permeability was calculated with Equation 

3. Table 5-2 contains a summary of the input data and calculated permeabilities for all of 

the tests. 

53 



Table S-2. Permeability Calculations from SVE Pilot Tests, Dowell Schlumberger 
Facility, Artesia, New Mexico 

Vapor Viscosity = 3.7x11V7 lb-sec/ft2 

Atmospheric Pressure = 26.57 inches of mercury 
E = 0.2 

Ambient Pressure = 1879 lb/ft 2 

Vacuum 
Location 

Radius Slope Y 
inter­
cept 

k 
( f t 2 ) 

t 

0.1 sec) 

PZA1-2 2.8 -1.35 -2.55 4xl0' 9 0 

P2A2-2 6.3 -0.55 2.10 6X10"11 64 

PZA3-2 11.7 -0.55 2.10 2xl0- 1 0 64 

PZA4-1 3.2 -1.46 -2.25 3xl0' 9 0 

PZA4-2 3.2 -2.84 1.66 4xl0- 1 0 

PZA5-1 6.9 -1.00 6.30 6xl0- 1 2 764 

PZA5-2 6.9 -1.00 4.10 5X10"11 85 

PZA6-1 12.1 -1.00 6.40 2X10"11 845 

PZA6-2 12.1 -0.50 1.80 3xl0- 1 0 51 

PZB1-1 2.3 -8.46 4.67 2xl0" 1 0 2 

PZB1-2 2.3 -9.45 13.46 9xl0" n 6 

PZB2-1 6.0 -1.50 1.00 lxlO' 9 

PZB3-1 3.4 -4.00 1.50 6xl0" 1 0 2 

PZB3-2 3.4 -5.36 4.86 3xl0- 1 0 3 

PZB3-3 3.4 -5.77 6.15 3xl0- 1 0 4 

PZB3-4 3.4 -5.71 5.81 3xl0- 1 0 4 

PZB4-1 8.3 -1.50 3.50 5X10"10 14 

PZB4-2 8.3 -0.85 0.75 2xl0' 9 3 
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Calculated permeabilities range from 4 x 10 to 6 x 10 ft for 18 data calculations. 

However, 3 x 10 - 1 0 f t 2 is the mode, median, and geometric mean value for the data set. For 

the test at the acid plant the geometric mean is 2 x 10 - 1 0 , At the former wastewater tank 

area, the geometric mean is 4 x 10 - 1 0. Although this is not an unbiased data set, it is 

reasonable to assume that 3 x 10 ft is a good estimate of the soil permeability and that 

there is no significant difference in permeability between the two locations. For design 

purposes, a conservative value of 1 x 10 - 1 0 f t 2 for peimeability will be used. 

A review of the calculated permeabilities does not indicate significant horizontal 

anisotropy at the relatively small scale at which the SVE tests were conducted. Note that 

the total distances between extraction well and associated piezometers ranges from 6 to 12 

feet; these distances are small compared to distances between pump and observation wells 

in the aquifer pump test. Therefore, the lack of anisotropy indicated by the smaller-scale 

SVE testing is not inconsistent with the presence of anisotropy determined from the 

relatively larger-scale pump test. 

5.4.2 Radius of Influence 

By examining Equation 2 it can be seen that if time is held constant, a plot of 

pressure drop versus the natural log of inverse radius squared should also yield a straight 

line. By utilizing a large time, after the effects of a recharge boundary are noticed, the point 

where this line crosses the x-axis indicates where there is no pressure drop which is defined 

as the radius of influence. 
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Plots of pressure drop versus the natural log of inverse radius squared are presented 

on Figures 5-6 and 5-7 for both test sites. A least-squares linear regression was used to 

determine the radius where the pressure change is predicted to be zero. The results are 

presented in Table 5-3. 
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Table 5-3. Calculations of Radius of Influence for SVE Pilot Tests, Dowell Schlumberger 
Facility, Artesia, New Mexico 

Test jLinear Regression lntl/r2) Radius of 
(R-Squared) (P'= 0) Influence 

(ft) 

AD-1 .868 4.817 11.1 

AD-2 .844 4.980 12.1 

WB-1 .988 4.865 11.4 

WB-2 .955 4.809 11.1 

These results show that there is good correlation among the data and that the radius 

of influence is approximately 11 feet for the vacuum applied to the well during the test (38 

to 50 inches of water). 

5.5 SVE Feasibility 

5.5.1 Vapor Flow Rates 

Expected vapor flow rates at various effective well vacuums and flow rates are 

presented in Table 5-4. These calculations use a permeability of 3 x 10"9 f t 2 and a radius 

of influence of 11 feet for reasonable well vacuums. There does not appear to be enough 

variation between the two sites to warrant different design parameters. 

As can be seen from Table 5-4, a flow rate of 30-59 scfm, depending on well 

efficiency, can be expected with 40 inches of water vacuum at the well head. Using this 

information and a radius of influence of 11 feet, a SVE system is feasible if multiple wells 
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Table 5-4. Calculated Flow Rates Using Permeabilities and Radius of Influence 
Calculated from SVE Pilot Test Data, Dowell Schlumberger Facility, Artesia, 
New Mexico 

Values Used: 

k l x i c r 1 0 f t 2 

H 10 ft 

Rw 6 inches 

âtm 26.6 inches of mercury 

Viscosity 3.6xl0"7 lb-sec/ft2 

Results: 

(in. 
of 

water) 

Vacuum 
(in. 
of 

water) 

RI 

(ft) 
Q/H 

(scfm/ 
ft) 

Q 
(scfm) 
100% 

Efficient 

Q 
(scfm) 
75% 

Efficient 

Q 
(scfm) 
50% 

Efficient 

24.39 30 11 4.50 45 34 23 

24.39 35 11 5.22 52 39 26 

23.66 40 11 5.92 59 44 • 30 

23.66 45 11 6.61 66 50 33 

22.92 50 11 7.29 73 55 36 

22.92 55 11 7.96 80 60 40 
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are spaced approximately ten feet apart. It may be possible to increase this spacing when 

air supply wells are examined during final design. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

The following conclusions are supported by data collected during field work in 

September 1991: 

Additional drilling and sampling confirm that two primary sources of soil and 
ground-water contamination are present at the DS facility in Artesia, New 
Mexico. These primary sources are the shop/former fuel UST area and the 
area in the northeast corner of the property formerly occupied by 
underground wastewater tanks. The acid plant may constitute another, minor 
source. Aromatic and chlorinated volatile hydrocarbons are associated with 
all three areas. 

Relatively high concentrations of volatile hydrocarbons are restricted to 
ground water and soil in the two primary source areas; concentrations of 
contaminants decrease rapidly away from these locations. Residual 
hydrocarbons in the soil are the source of contamination detected in the 
ground water; if the soil contaminants are removed, natural attenuation will 
reduce concentrations in the ground water. 

The SVE pilot tests yielded a limited radius of influence of approximately 11 
feet at flow rates of 4-10 scfm. This suggests that SVE would not be 
economically feasible if applied on a large, site-wide scale, but would be 
feasible for localized remediation of the vadose zone in the source areas. 

Since a 24-hour pump test at a discharge rate of 6.5-6.8 gpm affected an area 
at least 340 feet from the pump well, a pump-and-treat system for remediating 
ground-water contamination is feasible at this site. 

6.2 Recommendations 

WWC recommends that DS proceed with design and construction of systems to 

remediate contamination in the source areas. No further investigative work needs to be 

done at this site unless in conjunction with design. The principal goal at this point should 

62 



be removing residual hydrocarbons in the soil and thus preventing their possible migration 

into the ground water. 

Given the restriction of relatively high levels of hydrocarbons to soil and ground water 

in the source areas and the fact that residual contamination in the soil is acting as a source 

of contaminants to the ground water, WWC believes that SVE systems in each source area 

have the potential to remove the majority of the volatile hydrocarbons. Without a source 

of hydrocarbons, natural attenuation will probably reduce concentrations of contaminants 

in the ground water as effectively as an active ground-water pump and treat system. 

In conjunction with installation and operation of the SVE systems, WWC 

recommends quarterly ground-water sampling to monitor the progress and effectiveness of 

clean-up activities. After the November 1991 sampling event, WWC does not propose to 

conduct quarterly ground-water sampling until remediation commences. If sampling 

concurrent with remediation yields results that indicate that the SVE systems are not 

sufficiently effective in removing contaminants, other options such as pumping and treating 

ground-water can be evaluated further. Pump and treat remediation methods may have 

several limitations at this site that would need to be investigated more extensively. First, 

ground water in the shallow alluvium may contain high concentrations of dissolved solids, 

due to the presence in the matrix of soluble carbonates and evaporites, which may cause 

problems with aeration of the water. Second, the regulatory implications of treatment 

and/or disposal of pumped ground water need to be determined. 
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Prior to design of SVE systems, soil vapor surveys specific to each source area should 

be conducted to detenmne the area of coverage for the system and to collect data for air 

emissions and rates of contaminant removal to facilitate permitting with the NMED Air 

Quality Bureau. At that time, excavation and disposal of the soil will be re-evaluated as a 

potential remediation method. If it proves equally effective and more economical to 

excavate and dispose of contaminated soil, this method of source removal will be employed. 

Otherwise, SVE system design will proceed. 
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State ofNeiv Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 SL Francis Drive. P.O. Box 26110 

Santa Fe. New Mexico 87502 JUDITH M. ESPENOSA 
(505) S27-2850 SCOIETAHV 

RON CURRY 
DEPUTY SECRETARY 

August 2, 1991 

Mr. John M i l l e r 
Environmental Coordinator 
Dowell-Schlumberger, Inc. 
P.O. Box 4 37 8 
Houston, TX 7 7210 

RE: HYDROGEOLOGIC INVESTIGATION REPORT, PROPOSED WORK PLAN, AND 
REQUEST FOR EXTENSION OF TIME DEADLINE FOR DOWELL SCHLUMBERGER, 
INC. FACILITY AT 500 EAST RICKEY STREET, ARTESIA, NEW MEXICO 

Dear Mr. M i l l e r : 

This l e t t e r follows our telephone conversation of t h i s dace. The 
New Mexico Environment Department (NMED) has reviewed che work 
pl a n proposed to obtain the a d d i t i o n a l hydrogeologic i n f o r m a t i o n 
requested i n my l e t t e r of May 9, 1991 and co i n i t i a t e remedial 
a c t i v i t i e s at the Dowell-Schlumberger, Inc. f a c i l i t y at 500 East 
Richey S t r e e t , A r t e s i a , New Mexico. NMED hereby approves the work 
plan i n f u l l . 

As suggested i n the workplan, NMED w i l l defer the requirement 
t h a t a d d i t i o n a l downgradient monitoring wells be i n s t a l l e d t o 
determine the l a t e r a l extent of ground-water contamination 
pending the r e s u l t s of two q u a r t e r l y rounds of ground-water 
sampling and the i n i t i a t i o n of remedial a c t i v i t i e s at the s i t e . 
F o l l o w i n g NMED's evaluation of these r e s u l t s , NMED may e i t h e r 
r e q u i r e the i n s t a l l a t i o n of a d d i t i o n a l wells at t h a t time or drop 
t h i s requirement e n t i r e l y . 

I n your l e t t e r of June 7, 1991, you requested t h a t the time 
deadline f o r submittal of both the modified hydrogeologic 
i n v e s t i g a t i o n report and the reclamation proposal be extended 
u n t i l December 6, 1991. Pursuant to Section 1221 of the New 
Mexico Underground Storage Tank Regulations (USTR), the maximum 
time extension that may be granted f o r a c o r r e c t i v e action or 
r e p o r t i n g deadline i n USTR Part X I I i s 30 days. Therefore, based 
upon your cooperation and your good f a i t h e f f o r t s t o date t o 
c h a r a c t e r i z e the contamination at the s i t e , NMED hereby grants • a 
30-day extension of the time deadline f o r the s u b m i t t a l of the 
m o d i f i e d hydrogeologic i n v e s t i g a t i o n report and reclamation 
proposal. These two documents w i l l now be due on or before August 
19, 1991. I f you wish to request an a d d i t i o n a l time extension, 
the recruest must be submitted to t h i s o f f i c e on or before August 
19, 1991. 

BRUCE KING 
GOVERNOR 



Mr. John M i l l e r 
August 2, 1991 
Page 2 

NMED a p p r e c i a t e s your c o o p e r a t i o n i n c h a r a c t e r i z i n g and 
i n i t i a t i n g a clean up of the contaminat ion at t h i s s i t e . I f you 
have any ques t ions , please c a l l me at (505) 827-0215. 

Steve Wild 
Water Resource Specialist 
Underground Storage Tank Bureau 

cc: NMED D i s t r i c t IV Office 
NMED Carlsbad Field Office 
NMED Hobbs Field Office 



ocace of i^ew Mexico 

ENVIR ON ME NT DEP A.R TMENT 
Harold Runnels duiidinq 

1190 Sc. Francis Drift. P.O. go: 26 i 10 
Sar.:c Fi. Sew Mtzico a 7502 

i.505)827.2550 

' T 

8ruce Kin? 
C)v«rr:or 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

May 9, 1991 

Mr. John M i l l e r 
Environmental Coordinator 
Dowell-Schlumberger, Inc. 
P.O. Box 4128 
Houston, TX 77210 

Judith M. £ipino<a 

Rnn Curry 
Oeputy iecrturv 

mmm 

RE: HYDROGEOLOGIC INVESTIGATION REPORT FOR DOWELL-SCHLUMEERGER 
FACILITY AT 500 EAST RICHEY STREET, ARTESIA, NEW MEXICO 

Dear Mr. M i l l e r : 

This l e t t e r follows our telephone conversation of May 7, 1991. 
The New Mexico Environment Department ("NMED", formerly the 
Environmental Improvement Division cf the Health and Environment 
Department) has reviewed the hydrogeoicgic- investigation report 

• c i l i t v 500 E. Richev St for the Dcwell-Schiumberger (DS) 
A r t e s i a New Mexico that was submitted by Western Water 
Consultants (WWC) to satisfy the requirements of Section 1210 of 
the New Mexico Underground Storage Tank Regulations (USTR). 

NMED i s pleased with .the quality of the work that has been 
performed at the si t e and the quality of the report that was 
submitted to t h i s o f f i c e . However, not a l l of the requirements of 
USTR 1210 C have been met by the work performed to date. 
S p e c i f i c a l l y , the horizontal and v e r t i c a l extent of ground-water 
contamination has not been adequately defined. For example, the 
monitoring well that is farthest down gradient from the s i t e , 
MW-7, contained 200 micrograms per l i t e r (ug/l) tetrachloroethene 
when l a s t sampled. The ground-water q u a l i t y standard for th i s 
constituent established by the New Mexico Water Quality Control 
Commission Regulations i s 20 ug/l. Thus, additional monitoring 
wells are required at the site in order to determine the 
horizontal and v e r t i c a l extent of s o i l contamination. 

Add i t i o n a l l y , as stated in the "Recommendations" section of the 
report and pursuant to USTR 1205, the sources of the chlorinated 
solvents and the horizontal and v e r t i c a l extent of s o i l 
contamination by these solvents need to be more thoroughly 
defined at the s i t e . Thus, additional s o i l borings are required 
in order to adequately determine the horizonatal and v e r t i c a l 
extent of s o i l contamination at the s i t e . 

Pursuant to USTR 1211, DS must correct these inadequacies in the 
hydrogeologic investigation report within 15 days of receipt of 
thi s l e t t e r . I f DS requires an extension of time for th i s 
deadline, pursuant to USTR 1221, you or your representative may, 



Mr. John M i l l e r 
May 3, 1991 
Page 2 

before the e x p i r a t i o n of the deadline, request an extension 
e i t h e r i n w r i t i n g or o r a l l y followed by a w r i t t e n request w i t h i n 
7 days. 

NMED commends DS and WWC f o r the q u a l i t y of the work tha t has 
been performed and f o r your cooperation i n c h a r a c t e r i z i n g t h i s 
contamination i n c i d e n t . I f vou have anv questions, please c a l l me 
at (505) 827-0215. 

Sincerely, 

Steve Wild 
Water Resource S p e c i a l i s t 
Underground Storage Tank Bureau 

cc: NMED D i s t r i c t IV Office 
L/Robin Daly, Western Water Consultants 



APPENDIX B 

WWC WELL LOGS 

•\A7est estern 
ater , 
onsultants. i™ 



1 
1 
1 
1 
1 
1 
1 
1 
I 
1 

1 
1 
1 
1 
1 
1 
1 
1 

\ 

MONITORING UlELL MU-13 
LOCATION Dowell Schlumberger Artesia, New Mexico 

1̂ 1 pr U op Z fines. 102 pt M cp S penes 
TITS, RCSE. Sec J. SE './". SU 'J\ SU 1/4 

LOG Western. Water Consuitents Inc I Ream Ocleyl 
ORILLER Scorbouqh Ori 11mg ILcne Scarbcuani 
ORILLERS LICENSE'NO U01IS8 
INSTALLATION OATE Setuember 9. 1991 

UELL OUNER Oowel I Sen Merger Inc (JN 01Z5) 
DRILLING METHOD Air ROTCTV. 5 0" QD 
CASING 2" O.a Flusn Joint -cn 30 ?YC 
SCREEN Slottea Ccsing. J 020 Ir.cn Slots 
FILTER PACK 8/1& flesh Si Iico Sena 
STATIC UATER ELEVATION 3* i5 19/13/911 
(Reperence Datum Aroitrary » 100 00 peer I 
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MONITORING UELL MW-H 
LOCATION Oowel! Schlumberger, Aries:a, Mew Mexico 

16 Ff '"' :-F Fenc° iD2 Ff N op S pence 
tc 3? nr - p SE i/l Sw' I/*- Sw i!£ 

LOG western U'ater Consul fcnts Inc I Rob in Qcleyl 
ORILLER Scarbough On 11 ing ILane Sccrboughl 
DRILLERS LICENSE NO w'01129 
INSTftLLr.TICN DfiTE Seotember 10, iSSl 

w'ELLOUNER Qcweil Schkaberger Inc !JM 0iZ5i 
ORILLING METHOD Air Ret ary. 5 T CD 
CASING 2" Oio Flush Jcmr Sc.-. SO PVC 
SCREEN Slotted Ccsmg. •] 020 Inc.-. Slots 
FILTER PACK 3/16 Mesh Si!.cc Send 
STATIC UATER ELEVATION S- 7-1 iS/LS/Sil 
(Recerence Datum Arbitrary : ICO 00 -eetI 
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MONITORING UELL MU-15 
LOCATION Oowel! Schlumberger, Artesio. New Mexico 

1 : - S OF ccc dock, H f t W of ccid dock 
TITS, R25E. Sec *, SE i / i , SU i / i , S« i/1 

LOG Western Water Consultants Inc IRcbm Ocley! 
DRILLER Sccrbough Ori11mg I Lane Sccrooughl 
DRILLERS LICENSE NO U01138 
INSTALLATION GATE September i i , ISSi 

UELL DUNE?. Ocweil ScnUt.cerger Inc UN 0125) 
ORILLING METHOO A,r Rc-sry. 5 0" 00 
CASING 2" 0;c Flush J;:r.r Sen SC -VC 
SCREEN Slottec Ccsmc. 0 020 Inch Slots 
FILTER PACK S/IS Mesh 3.:ICQ Sena 
STATIC WATER ELEVATION SO 75 !S7!2/Sil 
(Reference Datum Arbitrary "-' IGO 00.rest 1 

DESCRIPTIONS 

Deprt-i I - - ! 
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0 ^ 
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MONITORING UELL MU-1S 
LOCATION Oowel I Schiu-icerger. Artesic, New Hexico 

20 PT NU cp MU-J. 
T17S, R26E. Sec \ SE i / i . SU i / i . SU i / i 

LOG Western Uater Consultants Inc iRobm Daleyl 
DRILLER Scarbough OriI Img ILcne Sccrboughl 
DRILLERS LICENSE NO UOliSS 
INSTALLATION DATE Seotember I I , 1991 

WELL OWNER CcweM Scniuaoercer Inc toN 0125) 
DRILLING hTTHOO A,r Rotary. "iO 0" CO 
CASING 6" Die rlusn JO.OT Sen SO PVC 
SCREEN Slotted Casing. 0 020 Inch Slots 
FILTER PACK 3/io .lesh S.hcc Sond 
STATIC WATER ELEVATION 34 5-1 19/13/91) 
(Reference Qctu.-i Arbitrary * 100 00 peet! 
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Q e c t r - i l p T l 
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i I i 
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SILT pinkish -mre, very tine groined 

GtPSUfl creca to ~hiTe eortny "exure, 
very pme groined, -mor brick -ed silty 
cloy, numerous authigsr,;0 gypsun crystals 
ocno 

ccie oinv:=n crecm. inner coarse Sana ona 
very tire grcmec grovei OIOSTS. Timor 
ou:n.gen;c gypsum crystals, ocno, nc SToin-
ir.g or oaor" 

SILTT CLAT -ea orick red wirh grey 
streaking, snail :reai« gypsum ncauies. 
gesonne ona aiesei oaor 

SILTT CLAT or i ok red -nth olack organic 
STrscr.s, nocerct- pusi occr 

SILT UIT'-' CLAT *ery It or'ck -50 *o ocls, 
o i nk i sn cream verv sticr, verv oiavev, 
thin ;over oc earthy, nord, -rocturec 
gypsum ruccls, HI nor pue: oaor 

3G_ 
WITH CLAT alternating :avers op very 
rp onck -ea silt mth'ciay. a icy. ona 
t. saturotea 

SILT WITH CLAT crick -ss, thin lovers or 
greenish tmosd : i i t . oycsua rubble * 2S 
tt . clov :s"very stipp 

-0_ 
SILT WITH CLAT alternating lovers op brick 
rea 5i It „irn :iov, omxish cream gyosum 
ruooie. It one* --so' :-.nr to very pin; or-
oirea sonc. one onck "sc stipp ccv, no 
occr 

ot mc 
i e. or 

: 3 o r o t o r y 

ESS ! 

ICQ 
"CC ":;v 103 37 pt 

t | f=-tf f^t" ^"'n9 '•<*> 

55 

L 50 

MM 

1 
err? J • 

S I 
issd I 

^ c c u M — -onc re r t seal 

: r i 

— = t n Ton i T » Sea i 

~ Sui. IB 33 - t rQC 

i - - - : - . r 'ecu 

\ A 7 e s t estern 
ater , 
onsultants. inc. 



APPENDIX C 

NEW MEXICO STATE ENGINEER'S 
WELL COMPLETION FORMS 

W e s t estern 
*ter , 
onsultants. inc 



Rtvttrd Juffr 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

D o w e l l Sch lumberge r I n c . 
500 E. Richey A v e . 

Owner's Well No. 
flW - 13 

Street or Post Office Address . 
City ind Sute A r t e s i a , New M e x i c o 88210 

WTJ1188 Well WJJ drilled under Permil No._ 

, SE , / 4 SW yj SW 

. and is located in the: 

V. of Section ** Township L H _ Range. 26E .N .M.P.M. 

b. Tract No.. , of Map N o . . of the . 

c. Lot No.. . of Block No. .of the. 
Subdivision, recorded i n . . Couniy. 

d. X» . 
Ihe. 

. feel. Y- feet, N.M. Coordinate System. 

,'B) Drilling r m i „ f l n , Scarborough D r i l l i n g , I n c . L i c e n s t N n WD1188 

A d d r c s s 122 N• 2 4 t h S t . , Lamesa. Texas 79331 

. Zone in 
„ Grant. 

Drilling Began . 9 -9 -91 Compleled 9 - 9 - 9 1 Type tools 5" I n s e r t B i t Size of hole . 

Elcvition of land surfact or . . 21 well is 3 3 6 0 f l . ToiaJ dcplh of w.ii 50 .5 d r i l l e d f l 

Compleled well is ( 3 shallow CD artesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER-HEARING STRATA 

15.1 

Depth in Feci Thickness 
in Feel Description of Waler-Bearing Formation 

Ejlimaied Yield 
(gallons per minulcl From To 

Thickness 
in Feel Description of Waler-Bearing Formation 

Ejlimaied Yield 
(gallons per minulcl 

20 50 30 
Redd i sh -b rown s i l t y c l a y w i t h i n t e r ­
beds o f ca rbonace /evpsum r u b b l e 

2-5 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth n Feet Length Type of Shoe 
Perforations 

(inches) per foot per in. Top Bottom (feet) Type of Shoe 
From To 

2" PVC Sch 80 NA + 2 20 22 NA NA NA 

2" PVC Sch 80 
0 . 0 2 0 " 

s l o t s 
20 50 30 NA 20 50 

1 
I 

Section A. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feel 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feel 
of Cement Method of Placement 

0 15 5" Cement NA H i x e d w i t h w a t e r ; pou red i n 

15 18 5" 
3 / 8 " Chipped 

B e n t o n i t e 
NA Poured i n ; h y d r a t e d i n p l a c e 

18 50 5" 
8-16 mesh 

s i l i c a sand 
NA Poured i n 

Section 5. PLUGCINC RECORD 

Plugging Contractor . 
A r i d m t 

No. 
Depth in Feel Cubic Feet 

of Cement P l i i f f i n f M e t h o d No. 
Top Bot tom 

Cubic Feet 
of Cement 

n a i r W r l l P l n f f f H 1 1 
Plugging approved by: 2 I 

3 ! 
Stale Engineer Representative •1 1 

Date Received 

File No._ 

FOR USE OF STATE ENGINEER ONLY 

Ouad 

Use Location No 

FWL F S L . 



Section 6. LOG OF HOLE 

Depth in Feet 

From To 

T h i c k n c " 
in ! :i*ct Color and Type of Material F.ncounirrctl 

0 10 10 Silty clay; light greenish-grey; gypsiferous 

10 20.5 j 10.5 S i l t , s i l t y clay, very fine sand (interbedded); c^cream'' 

20.5 50.5 30 Clay to clayey s i l t Interbedded with gypsum/carbonate rubble 
(saturated); clay and s i l t are brick red, rubble is cream cc 

! 

Section 7. REMARKS A N D A D D I T I O N A L INFORMATION 

T h t undersigned hereby certifies lha l . lo Ihe best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

-© r iH f c^ f t ' i . Icy v|" 

INSTRUCTIONS: This form should be executed in tr ipl icate, preferably typewr i t ten, and submitted to the appropriate distr ict off ice 

of Ihe Stale Engineer. Al l sections, except Section 5. shall be answered as completely and accurately as possible when any well ts 

dr i l led, repaired m deepened. When this form is used as a plugging r r r - r d only Section Ha l and Seclion 5 need be completed. 
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R f i i r t J l u n t 1973 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

D o w e l l Sch lumberger I n c . (A) 0«»ner of well . ^. 
Street or Post Office Addre.. SOO E. R i c h e y Ave 

Owner's Well No. MW-14 

City ind Sti le . A r t e s i a , New Mexico 88210 

Well w u drilled under Permit Nn WD1188 

i V. S E Y.. SW y < SW y4 o ( S e e l i o n 

b. Tract No of Map No of the 

and i i located in Ihe: 

h Township k?S Range. 26E .N.M.P.M. 

c. Lot No.. of Block No. . o f I h e . 
Subdivision, recorded i n . County. 

d. X» . 
the. 

. feet, Y* . feet. N.M. Coordinate System. . Zone in 
_ Grant. 

(B) r..:»;~ t r ~ . , . , M n r Scarborough D r i l l i n g , I n c . . License No.. WD1188 

Address. 
122 N . 2 4 t h S t . , Lamesa, Texas 79331 

Drilling Began . 9-10-91 Completed 9 - ' 0 - 9 ' Type tools 5 " I " s e r C B l t Size of h o l e _ j L 

Elevation of land surface or . 3360 ft . Total dcplh of well. 35 

Completed well is CS shallow CD artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-REARING STRATA 

14 .6 

Depth 

From 

in Feet | Thickness 
To i l n F t e l Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minule) 

20 37 17 Redd i sh -b rown s i l t y c l a y w i t h i n t e r ­
beds o f ca rbona t e /gypsum r u b b l e 

2-5 

-

Section 3. RECORD OF CASINC 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feel) 

Type of Shoe 
PeVforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feel) 

Type of Shoe 
From To 

2" PVC Sch 80 NA 0 20 20 NA NA NA 

2" PVC Sch 80 
0 . 0 2 0 " 
s l o t s 

20 35 15 NA 20 35 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

in Feet | Hole 
To | Diameter 

Sacks 
of Mud 

Cubic Feel 
of Cement 

Method of Placement 

0 10 5" Cement NA Mixed w i t h w a t e r ; p o u r e d i n 

10 18 5" 
3 / 8 " Chipped 

B e n t o n i t e 
NA Poured i n ; h y d r a t e d i n p l a c e 

18 35 5" 
8-16 mesh 

s i l i c a sand 
NA Poured i n 

Section 5. TLUGCINC RECORD 

Plugging Contractor 
Address ^ , — Depth in Feet Cubic Feet 

of Cement Plugging Method . _ No. Top Bottom 
Cubic Feet 
of Cement 

Date Well Plugged , . 1 1 1 
Plugging approved by: 2 1 

3 
Stale Engineer Representative J 

Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Ouad 

Use Location No. 

FWL FSL. 



Srclion 6. LOG OF HOLE 

Dcplh in Feci 

From 1 Io 

Thicknes* 1 
| n |.,. t., j Color ind Type of Material F.nconnlrrcil 

0 • j 37 37 S i l t , c l a y e y s i l t , c l a y , v e r y f i n e sand i n t e r b e d d e d w i t h 
e a r t h y t e x t u r e d Rypsum/carbonace r u b b l e 

V 

Section 7. REMARKS AND A D D I T I O N A L INFORMATION 

The undersigned hereby certifies that, lo the best of his knowledge i nd belief, the foregoing is i true ind correct record of the above 

described hoie. 

"b r i l l e ' r ^ j G-.i i. lc'y sr-

INSTRUCTIONS: This form should be cxecmcd in triplicate, preferably lypewri t fcn. and submitted to the appropriate district of f ice 

of Ihe Stale Engineer. Al l sections, except Section 5, shall be answered as completely and accurately as possible when any well is 

dri l led, r epa i f d or deepened. When this form is used as a pluggjng reeord, only Section Ha) and Section 5 need be completed 



R f i l f d Junr 1973 

(A ) O w n t i o f well 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

P o w e l l Schlumberger I n c . 

Street or Post Office Address 500 E. Richey Ave . 
Owner's Well No. MW-15 

City ind Slate . Artesia, New Mexico 88210 

Well wis drilled under Permit No._ WIH 188 

SW VS of Section. 

. ind is located in the: 

17S 

b. Tract No._ . of Map No. of the . 

. Township. Range. 26E .N.M.P.M. 

c. Lot No.. . of Block No. . of the. 
Subdivision, recorded i n . . County. 

d. X- . 
the. 

. feet. Y- . feet. N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor. 

A ri/lr... 

Scarborough D r i l l i n g , Inc. 

122 N. 24th St., Lamesa, Texas 79331 

. License No.. WD1188 

Drilling Began . 9 - 1 1 - 9 1 Completed 

Elevation of land surface or . 

Completed well is CH shallow • artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

9-11-91 T y p e l o o l s 5" Insert Bit s i l c o f K„I, 5" i n 

at well i« 3360 f ( T o l j ) d c p l h o f w n 34 

Depth lo waler upon completion of wrll 16.3 r( 

Depth in Feel Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gailons per minule) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gailons per minule) 

22 35 13 
Redd i sh -b rown s i l t y * c l a y t o c l a y w i t h 
some i n t e r b e d s o f c a r b o n a t e / g y p s u m 

2-3 

r u b b l e 

Section 3. RECORD OF CASING 

Diamcier 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diamcier 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2" PVC Sch 80 NA 0 19 19 NA NA NA 

2" PVC Sch 80 
0 .020" 
s l o t s 

19 34 15 NA 21 34 

Section 4. RECORD OF MUDDINC AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feel 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feel 
of Cement Method of Placement 

0 15 5" Cement NA M i x e d w i t h w a t e r ; pou red i n 

15 17 5" 
3 / 8 " Chipped 

B e n t o n i t e 
NA Poured i n ; h y d r a t e d i n p l a c e 

17 34 5" 
8-16 mesh 

s i l i c a sand 
NA Poured i n 

34 

Plugging Contractor 

Address _ _ _ _ _ _ 

37 NA 
B^ect t?on1J.ePLUGGING RECORD 

Poured i n ; h y d r a t e d l n p l a c e 

Plugging Method 
Date Well Plugged 
Plugging approved hy: 

Stale Engineer Representative 

No. 
Depth in Feet Cubic Feel 

of Cement No. 
Top Bottom 

Cubic Feel 
of Cement 

1 

•> 
3 
4 i 

Date Received 

File No.. 

FOR USE OF STATE ENCINEER ONLY 

Ouad 

Use Location No 

FWL FSL. 



Section 6 LOG OF HOLE 

[ ~ ' I Color ind Type of Material F.ncouniered 
From ! To I in Feet • 

0 19 19 S i l t to clayey s i l t interbedded with earthy-textured to 
well-indurated evpsum/carbonace: brick red to cream 

19 37 18 Clayey s i l t interbedded with minor gypsum/carbonate rubble; 
brick red to cream 

Section 7. REMARKS AND A D D I T I O N A L I N F O R M A T I O N 

The undersigned hereby certifies that, lo the best of his knowledge and belief, th t foregoing is a true and correct record of th t above-

described hole. 

M f w " - 5 C t r c l c < j t i l 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewri t ten, and suhmii led lo ihe appropriate district off ice 

of Ihe Stale Engineer. Al l section.. r * rep l Section 5. shall be answered as completely and accurately as possible when any well is 

dr i l led, repaired or deepened Whrr. ••• • —i is used as a plugging record, only Scclion 1(a) and Scchon S need be completed. 



Rcvl iKf l u n r l v ' 2 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Seclion I . GENERAL INFORMATION 

P o w e l l Sch lumberger I n c . 

Street or Post Office Address . 
City ind SUte 

500 E. R ichey A v e . 
A r t e s i a , New Mexico 88210 

Owner's Well No. . MW-16 

. ind is located in Ihe: Well was drilled under Permit No WQ1188 

a. V. S E VS S W VS S W VS of Section _ _ _ _ _ _ Township _ _ _ _ _ _ _ 

b. Tract No of Map No of the 

Range. 26E .N.M.P.M. 

c. Lot No. . of Block No. . o f Ihe . 
Subdivision, recorded i n . . County. 

d. X « . 
the . 

, feet. Y- feet, N.M. Coordinate System. . Zone in 
_ Gnnt. 

CB) Drilling Contractor Scarborough D r i l l i n g , I n c . License No.. 

122 N . 2 4 t h S t . , Lamesa, Texas 79331 

WD1188 

Address. 
5" B i t I 

Drilling Began 9 - 1 1 - 9 1 Completed 9 - 1 2 - 9 1 Type mol. 9 3 / 4 " Ream e i „ n f hnl f

 1 0 

48 Elevation of land surface or . . at well is- 3360 . ft. Total depth of well 

Completed well is G5 shallow _ irtesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER-HEARING STRATA 

16.8 

Depth 

From 

n Feet | Thickness 

To 1 , n F « ' 
Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

19 51 .5 32 .5 
R e d d i s h - b r o w n s i l t y c l a y w i t h i n t e r ­
beds o f c a r b o n a t e / g v o s u m r u b b l e 

2-5 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2" PVC Sch 80 NA 0 18 18 NA NA NA 

2" PVC Sch 80 ' 
0 . 0 2 0 " 
S l o t s 

18 48 30 NA 18 48 

Section 4. RECORD OF MUDDINC AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 14 10" Cement NA M i x e d w i t h wace r ; pou red i n 

14 16 10" 
3 / 8 " Chipped 

B e n t o n i t e 
HA Poured i n ; h y d r a t e d l n p l a c e 

16 48 10" 
8-16 Mesh 

S i l i c a Sand 
NA Poured l n 

Section 5. PLUCCINC RECORD 

Plugging Contractor 
Address 
Plugging Method _ _ _ 
Dale Well Tlugged 
Plugging approved by: 

Stale Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
• i 

3 
4 

Date Received 

File No., 

FOR USE OF STATE ENCINEER ONLY 

Ound FWL , 

' Use : Location No 

FSL. 



Section 6. LOC OF HOLE 

Depth in Feel j Thickness 

From | To 1 F " t 
Color and Typt of Material Encountered 

0 19 19 
S i l t y c lay interbedded w i t h ea r thy- t ex tu red gypsum/carbonat 
b r i ck red to cream 

19 51.5 32.5 
Clayey s i l t , s i l t , clay interbedded w i t h gypsum/carbonate 
rubble ; minor f i n e sand, minor limestone g rave l ; b r i ck red 
Co cream 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

i 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true ind correct record of the above 
described hole. 

-DaiUu CteckxiiTP" 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted lo the appropriate district office 
of Ihe Stale Engineer All sections, except Seciion 5. shall be answered as completely and accurately as possible when any well is 
drilled, repaired or deepened When ihis form is used as a plugging record, only Seciion 1(a) and Section J need be completed. 



APPENDIX D 

LABORATORY ANALYSES 

\\rest estern 
ater , 
onsultants. inc. 



DOWELL SCHLUMBERGER, ARTESIA, NEW MEXICO 
SAMPLE DESCRIPTIONS 

SAMPLE # SAMPLE DESCRIPTION VOLS. 
EPA 

8240 

TPH 
ASTM 
D3328 

0125.1-9/91 ground water - MW-1 X X 

0125.2-9/91 ground water - MW-2 X X 

0125.3-9/91 ground water - MW-3 X X 

0125.4-9/91 ground water - MW-4 X X 

0125.5-9/91 ground water - MW-5 X X 

0125.6-9/91 ground water - MW-6 X X 

0125.7-9/91 ground water - MW-7 X X 

0125.70-9/91 ground water - MW-7 duplicate X X 

0125.8-9/91 ground water - MW-8 X X 

0125.9-9/91 ground water - MW-9 X X 

0125.10-9/91 ground water - MW-10 X X 

0125.11-9/91 ground water - MW-11 X X 

0125.12-9/91 ground water - MW-12 X X 

0125.13-9/91 ground water - MW-13 X X 

0125.14-9/91 ground water - MW-14 X X 

0125.15-9/91 ground water - MW-15 X X 

0125.16-9/91 ground water - MW-16 X X 

Trip Blank laboratory-prepared trip blank X 

SVE-A2 soil from split spoon core at 16-16.3 
feet depth, SVE vacuum well, acid dock 

X 

SVE-W soil from approximately 16 feet depth, 
SVE vacuum well, wash bay 

X 

0125-MW16S1 soil from split spoon core at 15-17 feet 
depth, MW-16 

X 
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COMPANY NAME: 

C__̂ REF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE II)ENI_FICA__ON: 
SAMPLED CN: 

Western Water Consultants 

PR912003 
9965 

0125.1-9/91 
9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/ l ) (ug / l ) 

Chloromethane 74-87-3 5 BDL 
Broirraret___ne 74-83-9 5 BDL 
V i n y l Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Tric±Llorofluoron>ethane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 3DL 
Carbon Disu l f ide 75-15-0 10 BDL 
1, 1-Dichloroethene 75-35-4 ]_ BDL 
1, l-Dicriloroethane 75-34-3 1 3DL 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroforrn 67-66-3 1 3DL 
1,2-DicMoroet_hane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1,1,1-^iohloroethane 71-55-6 1 BDL 

Carbon Tetrachloride 56-23-5 1 3DL 
V i n y l Acetate 108-05-4 10 BDL 
BroirxxilcMorc^ttiane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 3DL 
2-<_hloroethyl v i n y l ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-O1-5 1 3DL 
Trichloroethene 79-01-6 1 BDL 
Dibromoc±lorximt_riane 124-48-1 1 BDL 
1,1,2-Trichlorc>e1_r_ne 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
E_X3moform 75-25-2 1 BDL 
4 ^ethyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
TeT_ra<_hloroethene 127-18-4 1 BDL 

1 ,1 ,2 ,2^t raahloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 2 
(Zhlorobenzene 108-90-7 1 3DL 
Ethy lbenz ene 100-41-4 1 3DL 
Styrene 100-42-5 5 BDL 

Cenref 
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Page 2 cxintinued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
(_Ê ff̂ _-F SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED CN: 

ANALYSIS 

Xylene ( t o t a l ) 
1,2-Dichlorobenzene 
1,3 -Dic±_Lorobenzene 
1,4-Dici_Lorobenzene 

Western Water Corisultants 

PR912003 
9965 

0125.1-9/91 
9/15/91 

METBDD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

9 
BDL 
BDL 
BDL 

1 
1 
1 
1 
1 
1 
T 

BDL = Below Sample Detection Limit 
SDL = Sanple Detection Limit 

COMMENTS: 

CenrefLd 



COMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9980 
SAMPLE mENTIxTC_LTON: 0125.2-9/91 
SAMPLED ON: 9/15/91 

MPTWTI T-PA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/ l ) (ug / l ) 

Chloran^t±_ine 74-87-3 25 BDL 
Brcxionethane 74-83-9 25 BDL 
V i n y l Chloride 75-01-4 25 BDL 
Chloroethane 75-00-3 25 BDL 
Triciilorofluoronet-iane 75-69-4 25 BDL 

Methylene Chloride 75-09-2 25 BDL 
Acetone 67-64-1 50 BDL 
Carbon D i s u l f i d e 75-15-0 50 BDL 
1,l-Dichloroethene 75-35-4 5 5 
1, l-Dic±loroet_hane 75-34-3 5 100 

Total-1,2-Dichloroethene 540-59-0 10 BDL 
Chloroform 67-66-3 5 BDL 
1,2-DicMorc>et_r__ne 107-06-2 5 BDL 
2-Butanone 78-93-3 50 BDL 
1,1 , l-Trichloroethane 71-55-6 5 23 

Carbon Tetrachloride 56-23-5 5 BDL 
V i n y l Acetate 108-05-4 50 BDL 
EtrxsnxxiicMorc^tihcine 75-27-4 5 BDL 
1,2-Dichloroprcpane 78-87-5 5 BDL 
2-Cr_oroethyl v i n y l ether 110-75-8 50 BDL 

cis-1,3-Dichloropropene 10061-01-5 5 BDL 
Trichloroethene 79-01-6 5 BDL 
Dibronochloror^ 124-48-1 5 BDL 
1,1,2-^ichloroethane 79-00-5 5 BDL 
Benzene 71-43-2 5 120 

trans-1,3-Dichloropropene 10061-02-5 5 BDL 
B-t niioform 75-25-2 5 BDL 
4-tethyl-2-Pentanone 108-10-1 50 BDL 
2-Hexanone 591-78-6 50 BDL 
Tet_rachloroethene 127-18-4 5 150 

1,1,2,2-Tetrachlorcethane 79-34-5 5 BDL 
Toluene 108-88-3 5 6 
CMorobenzene 108-90-7 5 BDL 
Et_ry lbenz ene 100-41-4 5 50 
Styrene 100-42-5 25 BDL 

CenrefLcfcs 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
C_-NREF SAMPLE NUMBER: 
SAMPLE 1I3ENTIFICATI0N: 
SAMPLED CN: 

ANALYSIS 

Xylene ( t o t a l ) 
1.2- Dic__Lorabenzene 
1.3- Dic_rilor_ben_ene 
1.4- Dic±_Lorcbenzene 

Western Water Consultants 

PRS12003 
9980 

0125.2-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 

541-73-1 
106-46-7 

SDL 
( u g / l ) 

5 
5 
5 
5 

RESULT 
( u g / l ) 

690 
BDL 
BDL 
BDL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
T 

BDL = Below Sample Detection l i m i t 
SDL = Sample Detection l i m i t 

COMMENTS: 

Cenreftcbs 
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COMPANY NAME: 

CENREF PROJECT NUMBER: 
C1_SREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

WesT_ern Water Consult_ants 

PPS12003 
9979 

0125.3-9/91 
9 /15 /91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Crilorc-rethane 74-87-3 1000 BDL 
Erxmomethane 74-83-9 1000 BDL 
V i n y l C h l o r i d e 75-01-4 1000 BDL 
Chloroethane 75-00-3 1000 BDL 
T r i c ± d o r o f l u o r o r n e t h a n e 75-69-4 1000 BDL 

Methylene Ch lo r ide 75-09-2 1000 BDL 
Acetone 67-64-1 2000 3700 
Carbon D i s u l f i d e 75-15-0 2000 BDL 
1 , l - D i c h l o r o e t h e n e 75-35-4 200 BDL 
1 , l - D i c h l o r c e t h a n e 75-34-3 200 BDL 

T o t a l - 1 , 2 - D i c h l o r o e t h e n e 540-59-0 400 BDL 
C h l o r o f o r m 67-66-3 200 BDL 
1 ,2-Dichloroe thane 107-06-2 200 - BDL 
2-Butanone 78-93-3 2000 BDL 
1 , 1 , l - 'Tr icMoroe t ihane 71-55-6 200 330 

Carbon T e t r a c h l o r i d e 56-23-5 200 BDL 
V i n y l Ace ta t e 108-05-4 2000 BDL 
Bromodichloronethane 75-27-4 200 3DL 
1 ,2-Dichloroprcpane 78-87-5 200 BDL 
2-<_hloroethyl v i n y l e the r 110-75-8 2000 BDL 

c i s - 1 ,3 -D ich lo rop ropene 10061-01-5 200 BDL 
T r i c i i l o r c e t h e n e 79-01-6 200 BDL 
Dibrarrxx±Llor_r^ 124-48-1 200 BDL 
1 ,1 ,2 -Tr i ch lo roe thane 79-00-5 200 BDL 
Benzene 71-43-2 200 200 

t r ans -1 ,3 -Dich lo rop ropene 10061-02-6 200 BDL 
Bromoform 75-25-2 200 BDL 
4-Jfethyl-2-?entanone 108-10-1 2000 BDL 
2-Hexanone 591-78-6 2000 BDL 
Tetoschloroethene 127-18-4 200 BDL 

1 ,1 ,2 ,2 t e t r a c h l o r o e t h a n e 79-34-5 200 BDL 
Toluene 108-88-3 200 1200 
Chlorobenzene 108-90-7 200 BDL 
Et±ry lbenzene 100-41-4 200 1200 
Styrene 100-42-5 1000 BDL 

Cenrefl_cics 
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CCMPANY NAME: 
i 

CENREF FRDJECT NUMBER: 
C2_NREF SAMPLE NUMBER: 
SAMPLE II»nn_riCA__CN: 
SAMPLED CN: 

Western Water Corisultants 

PRS12003 
9979 

0125.3-9/91 
9/15/91 

METSDD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) ( u g / l ) 

Xylene ( t o t a l ) 1330-20-7 1000 14000 
1,2-Dic±iloroben2ene 95-50-1 1000 BDL 
1,3-Dic_ilorobenzene 541-73-1 1000 BDL 
1,4-Diciiloroben_;ene 106-46-7 1000 BDL 

BDL = Below Sample Detection Ioimit 
SDL = Samole Det_ection l i m i t 

CX3MMENTS: 

CenrefLxrcs 



COMPANY NAME: Western Water Corusiiltants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9966 
SAMPLE TT^FNTIFI CATION: 0125.4-9/91 
SAMPLED ON: 9 /15 /91 

MKIrf>0 EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
( u g / l ) ( u g / l ) 

(Crilorcmethane 74-87-3 10 BDL 
Brcnoivethane 74-83-9 10 BDL 
v i n y l C h l o r i d e 75-01-4 10 BDL 
Chloroethane 75-00-3 10 BDL 
T r i c h l o r o f l u o r o i ^ t _ h a n e 75-69-4 10 BDL 

Methylene C h l o r i d e 75-09-2 10 BDL 
Acetone 67-64-1 20 BDL 
Carbon D i s u l f i d e 75-15-0 20 BDL 
1 , l - D i c h l o r o e t h e n e 75-35-4 2 BDL 
1 ,1-Dich loroe thane 75-34-3 2 6 

T o t a l - 1 , 2 - D i c h l o r o e t h e n q 540-59-0 4 BDL 
C h l o r o f o n u 67-66-3 2 BDL 
1 ,2 -Dich lorce thane 107-06-2 2 BDL 
2-Butanone 78-93-3 20 BDL 
1 , 1 , l ^ r i c h l o r o e t h a n e 71-55-6 2 BDL 

Carbon T e t r a c h l o r i d e 56-23-5 2 BDL 
V i n y l Ace t a t e 108-05-4 20 BDL 
BrorrK^chlororretihane 75-27-4 2 BDL 
1 ,2-Dichloropropane 78-87-5 2 BDL 
2 - C h l o r o e t h y l v i n y l e t h e r 110-75-8 20 BDL 

c i s - 1 , 3 - D i c ± _ L o r o p r o p e n e 10061-01-5 2 BDL 
T r i c h l o r o e t h e n e 79-01-6 2 BDL 
Dibrr_Tochloroi^t_hane 124-48-1 2 BDL 
1 , 1 , 2 - T r i c ± a o r o e t h a n e 79-00-5 2 BDL 
Benzene 71-43-2 2 260 

t r a n s - l , 3 - D i c h l o r o p r o p e n e 10061-02-6 2 BDL 
Brarnofonn 75-25-2 2 BDL 
4-Methyl-2-Pentanone 108-10-1 20 BDL 
2-Hexanone 591-78-6 20 BDL 
Tet_r_chloroethene 127-18-4 2 BDL 

1 ,1 ,2 ,2-T_toahlorce t_hane 79-34-5 2 BDL 
Toluene 108-88-3 2 BDL 
Chlorobenzene 108-90-7 2 BDL 
Ethylbenzene 100-41-4 2 BDL 
Styrene 100-42-5 10 BDL 

Cenre^Lcbs 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENi'JLfTCATION: 
SAMPLED ON: 

ANALYSIS 

Xylene ( t o t a l ) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

Western Water Consultants 

PR912003 
9966 

0125.4-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

10 
10 
10 
10 

RESULT 
(ug/l ) 

15 
BDL 
BDL 
BDL 

3DL = Below Sample Detection Limit 
SDL = Sample Detection l i m i t 

COMMENTS: 

CenrefLcts 
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CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9968 
SAMPLE IDENTJ-FICATICN: 0125.5-9/91 
SAMPLED ON: 9 /15 /91 

MRTTDD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Cnloroir^thane 74-87-3 5 BDL 
BrcmDTT^thane 74-83-9 5 BDL 
V i n y l C h l o r i d e 75-01-4 5 BDL 
Chloroe thane 75-00-3 5 BDL 
T r i c M o r o f l u o r c i r e t h a n e 75-69-4 5 BDL 

Methylene C h l o r i d e 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon D i s u l f i d e 75-15-0 10 BDL 
1 ,1 -Dich lo roe thene 75-35-4 1 BDL 
1 , l -Dic±Lloroet_hane 75-34-3 1 5 

T o t a l - 1 , 2 - D i c h l o r o e t h e n e 540-59-0 2 BDL 
C h l o r o f o r m 67-66-3 1 BDL 
1 ,2 -Dich lo roe thane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1 , 1 , l ^ r i c h l o r o e t i h a n e 71-55-6 1 BDL 

Carbon T e t r a c h l o r i d e 56-23-5 1 BDL 
V i n y l Ace t a t e 108-05-4 10 BDL 
BrcmxxLicMorcirathane 75-27-4 1 BDL 
1 ,2-Dich loroprcpane 78-87-5 1 BDL 
2-<_hloroethyl v i n y l e t h e r 110-75-8 10 BDL 

c i s - 1 , 3 - D i c h l o r o p r o p e n e 10061-01-5 1 BDL 
T r i c h l o r o e t h e n e 79-01-6 1 BDL 
Dibronochlo:rxme^ 124-48-1 1 BDL 
1 , 1 , 2 - T r i c ± L l o r c e t h a n e 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

t r a n s - 1 , 3 - D i c h l o r o p r o p e n e 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4 -Methy 1-2 -Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetraczhloroethene 127-18-4 1 18 

1,1,2,2-Tet_racMoroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 1 
S tyrene 100-42-5 5 BDL 

Cenrefirti 



Page 2 cxnt_iiiu_d 

CCMPANY NAME: 

CENREF PPXUECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IIDENTTJICATION: 
SAMPLED ON: 

Western Water Consultants 

PRS12003 
9968 

0125.5-9/91 
9/15/91 

METJ30D EPA 8240 

ANALYSIS CAS NO. SDL 
( u _ / l ) 

RFSULT 
(ug / l ) 

Xylene ( t o t a l ) 
1.2- DiciilorQbenzene 
1.3- Dicnlorobenzene 
1.4- DicMorobenzene 

1330-20-7 
95-50-1 

541-73-1 
106-46-7 

5 
5 
5 
5 

BDL 
BDL 
BDL 
BDL 

3DL = Below Sample D_T_ection l i m i t 
SDL = Sample Detection l i m i t 

CCMMENTS: 

Cenr^Lcbs 
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COMPANY NAME: Western Water Corisul tants 

CENREF PROJECT NUMBER: PPS12003 
CENREF SAMPLE NUMBER: 9972 
SAMPLE TJ_ENTIFICATTON: 0125.6-9/91 
SAMPLED ON: 9 /15 /91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
( u g / l ) ( u g / l ) 

Chlororaethane 74-87-3 5 BDL 
Branate t±__ne 74-83-9 5 BDL 
v i n y l C h l o r i d e 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Tr ich lo ro f luorc r re t ihane 75-69-4 5 BDL 

Methylene Ch lo r ide 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon D i s u l f i d e 75-15-0 10 BDL 
1 ,1-Dichloroethene 75-35-4 1 84 
1 ,1-Dichloroethane 75-34-3 1 6 

T o t a l - 1 , 2 - D i c ± L l o r o e t h e n e 540-59-0 2 BDL 
Ch lo ro fo rm 67-66-3 1 BDL 
1 ,2-Dichloroethane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1 ,1 ,1 -Tr i ch lo roe thane 71-55-6 1 BDL 

Carbon T e t r a c h l o r i d e 56-23-5 1 BDL 
V i n y l Ace ta t e 108-05-4 10 BDL 
Bror io± ioh lo romethane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-<_hloroethyl v i n y l e t he r 110-75-8 10 BDL 

c i s -1 ,3 -Dich lo rop ropene 10061-01-5 1 BDL 
T r i c h l o r o e t h e n e 79-01-6 1 BDL 
Dibro iKX±loromt_hane 124-48-1 1 BDL 
1 ,1 ,2 -Tr i ch lo roe thane 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

t r ans -1 ,3 -Dich lo ropropene 10061-02-6 1 BDL 
Euronoform 75-25-2 1 BDL 
4-Met_hyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tet_rac__loroethene 127-18-4 1 43 

1,1,2,2-Tet_rachloroetdiane 79-34-5 1 .BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 3DL 
Styrene 100-42-5 5 BDL 

Cenr^Lcbs 
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Page 2 cx5nt_inued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENI'liT'lCA-TON: 
SAMPLED ON: 

ANALYSIS 

Xylene ( t o t a l ) 
1.2- Dic_ilorobenzene 
1.3- Dicnloroben_ene 
1.4- Dic±dorobenzene 

Western Water Consultants 

PR912003 
9972 

0125-6-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

1 
1 
II 
g 
g 
g 

BDL = Below Sample Detection L i m i t 
SDL = Samole Deflection IimuLt 

COMMENTS: 
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COMPANY NAME: Western Water (Onsultants 

CENREF PROJECT NUMBER: PRS12003 
CENREF SAMPLE NUMBER: 9973 
SAMPLE IDENTTFICAITON: 0125.7-9/91 
SAMPLED ON: 9/15/91 

ANALYSIS CAS NO. SDL RESULT 
(ug / l ) (ug / l ) 

(_hlorr_n^thane 74-87-3 5 BDL 
BroDXjmethane 74-83-9 5 BDL 
V i n y l Chloride 75-01-4 5 BDL 
(Zriloroettiane 75-00-3 5 BDL 
Trichloro&uorrm^thane . 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disu l f ide 75-15-0 10 BDL 
1, l -Dic±doroethene 75-35-4 5 320 
1, l-Dichlorcet_hane 75-34-3 1 38 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 BDL 
1,2-DicMoroethane 107-06-2 1 BDL 
2-Ea_tanone 78-93-3 10 BDL 
1,1,1-Trianloroethane 71-55-6 1 5 

Carbon Tetrachloride 56-23-5 1 BDL 
V i n y l Acetate 108-05-4 10 BDL 
Bromod icMoroTiiethane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Cr_Loroethyl v i n y l ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-O1-5 1 BDL 
Trichloroethene 79-01-6 1 69 
Di_oromcx±lorar^T_ha^ 124-48-1 1 BDL 
1,1,2-TricMoroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 9 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-^t_hyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrac_hloroethene 127-18-4 5 270 

1,1,2,2-Tetraahlorcet_hane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 BDL 

CenrefLcfcs 
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CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE II_=NTmCATION: 
SAMPLED ON: 

ANALYSIS 

Xylene (total) 
1.2- Dicnlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

Western Water Consultants 

PR912003 
9973 

0125-7-9/91 
9/15/91 

METfDD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 

541-73-1 
106-46-7 

SDL 
(ug/ l ) 

5 
5 
5 
5 

RESULT 
(ug / l ) 

BDL 
BDL 
BDL 
BDL 

1 
1 
1 
"T 

BDL = Below Sample Detection L i m i t 
SDL = Sample Detection Ilamit 

COMMENTS: 

Cenrefl_ccs 
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CCMPANY NAME: Western Water Consu l tan t s 

CENREF PROJECT NUMBER: PPS12003 
CENREF SAMPLE NUMBER: 9981 
SAMPLE IDENI'lJblCATION: 0125.70-9/91 
SAMPLED ON: 9 /15 /91 

MrTTrT© EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
( u g / l ) ( u g / l ) 

CMoroiret_hane 74-87-3 5 BDL 
Branoi-i thane 74-83-9 5 BDL 
V i n y l Ch lo r ide 75-01-4 5 BDL 
<_hloroet_hane 75-00-3 5 BDL 
T r i c ^ o r o f l u o r o n v e t h a n e 75-69-4 5 BDL 

Methylene Ch lo r ide 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon D i s u l f i d e 75-15-0 10 3DL 
1 , l -D ich lo r ce thene 75-35-4 10 310 
1 , l - D i c M o r o e t h a n e 75-34-3 1 34 

T o t a l - 1 , 2-Dichloroethene 540-59-0 2 3DL 
(Zhlorofonu 67-66-3 1 BDL 
1,2-Dichloroetihane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1 ,1 ,1 -Tr icMorcet_hane 71-55-6 1 6 

Car ton T e t r a c h l o r i d e 56-23-5 1 BDL 
V i n y l Aceta te 108-05-4 10 BDL 
Brcaiodichlorax^thane 75-27-4 1 3DL 
1,2-Dichloropropane 78-87-5 1 3DL 
2 - C h l o r o e t h y l v i n y l e the r 110-75-8 10 BDL 

c i s -1 ,3 -Dich lo ropropene 10061-01-5 1 3DL 
Tr ic i lLoroe thene 79-01-6 1 69 
Dibrr_moc±doroi^t_Tane 124-48-1 1 BDL 
1 ,1 ,2 -Tr iah loroe thane 79-00-5 1 BDL 
Benzene 71-43-2 1 9 

t r a n s - l , 3-Dichloropropene 10061-02-6 1 BDL 
Euromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Te+zrachloroethene 127-18-4 10 280 

1 , 1 , 2 , 2 ^ e t _ ^ c M o r c e t h a n e 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 3DL 

CenrefLcics 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

ANALYSIS 

Xylene (total) 
1.2- Dic_ilororx_nzene 
1.3- DicMorobenzene 
1.4- Dichlorobenzene 

Western Water Consultants 

PR912003 
9981 

0125.70-9/91 
9/15/91 

METBDD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RE5ULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

1 
1 
1 
1 
1 
g 
i 
i 
i 

BDL = Below Sample Detection l i m i t 
SDL = Sample Detection l i m i t 

COMMENTS: 

Certreflcfcs 
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COMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PRS12003 
CENREF SAMPLE NUMBER: 9974 
SAMPLE IDENTTFTCATION: 0125.8-9/91 
SAMPLED ON: 9/15/91 

MK'IHXD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug / l ) (ug / l ) 

CMoron^t_hane 74-87-3 5 3DL 
Eronorethane 74-83-9 5 BDL 
V i n y l Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Trichlorofluororj^thane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 3DL 
Acetone 67-64-1 10 BDL 
Carbon Di su l f ide 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 101 
1,1-Dichloroethane 75-34-3 1 17 

Total-1,2-Diahloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 BDL 
1,2-DicMoroethane 107-06-2 1 3DL 
2-Butanone 78-93-3 10 BDL 
1,1,1-Triohlorcethane 71-55-6 1 7 

Carbon Tetrachloride 56-23-5 1 BDL 
V i n y l Acetate 108-05-4 10 BDL 
Brart_xiichloromet_hane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl v i n y l ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 39 
Dibroirxx±doroTT^thane 124-48-1 1 BDL 
1,1,2^richloroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 7 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Brxmoform 75-25-2 1 3DL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 1 50 

1 ,1 ,2 ,2^ t rachloroe thane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 3DL 

CerirefLGbs 
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Page 2 continued 

COMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENlTtlCATION: 
SAMPLED ON: 

ANALYSIS 

Xylene (total) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

Western Water Consultants 

PR912003 
9974 

0125.8-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 

541-73-1 
106-46-7 

SDL 
(ug/ l ) 

5 
5 
5 
5 

RESULT 
(ug/ l ) 

BDL 
BDL 
BDL 
BDL 

BDL = Below Sample Det_ection l i m i t 
SDL = Sample Det_ection L i m i t 

COMMENTS: 

Cenreflcbs 

t c 



CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PPS12003 
CENREF SAMPLE NUMBER: 9976 
SAMPLE IDENl'lr ICATION: 0125.9-9/91 
SAMPLED ON: 9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESUIH 
(ug/l ) (ug/l 

Chloron»ethane 74-87-3 5 BDL 
Bronoivethane 74-83-9 5 BDL 
V i n y l C h l o r i d e 75-01-4 5 BDL 
CMoroethane 75-00-3 5 BDL 
T r i c h l o r o f l u o r o n e t h a n e 75-69-4 5 BDL 

Methylene Ch lo r ide 75-09-2 5 BDL 
Acetone 67-64-1 10 19 
Carbon D i s u l f i d e 75-15-0 10 BDL 
1 ,1-Dichloroethene 75-35-4 1 2 
1 ,1-Dichloroethane 75-34-3 1 35 

To ta l -1 ,2 -Dich lo roe thene 540-59-0 2 BDL 
Ch lo ro fo rm 67-66-3 1 BDL 
1 ,2-Dichloroethane 107-O6-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1 , 1 , l -<L^ichlorcethane 71-55-6 1 BDL 

Carbon T e t r a c h l o r i d e 56-23-5 1 BDL 
V i n y l Ace ta te 108-05-4 10 BDL 
BromocacMcroirethane 75-27-4 1 BDL 
1,2-Dichloroprcpane 78-87-5 1 3DL 
2 - C h l o r o e t h y l v i n y l e ther 110-75-3 10 BDL 

c i s -1 ,3 -Dich lo ropropene 10061-01-5 1 BDL 
T r i c h l o r o e t h e n e 79-01-6 1 BDL 
Dibraraochlorcroettiane 124-48-1 1 BDL 
1 ,1 ,2 -Tr i ch lo ro_ thane 79-00-5 1 BDL 
Benzene 71-43-2 1 2 

t r ans -1 ,3 -Dich lo ropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tet rach loroe thene 127-18-4 1 BDL 

1 , 1 , 2 , 2 - T e t r a c ± L l o r o e t h a n e 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Oilorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 32 
Styrene 100-42-5 5 BDL 

Cenreflrfcs 



Page 2 continued 

CCMPANY NAME: 

CENREF FRCJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

Western Water Consultants 

PR912003 
9976 

0125.9-9/91 
9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Xylene (total) 1330-20-7 5 BDL 
1.2- DichlorQben2ene 95-50-1 5 BDL 
1.3- Dichlorobenzene 541-73-1 5 BDL 
1.4- Dichlorobenzene 106-46-7 5 BDL 

BDL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLcDs 
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CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PRS12003 
CENREF SAMPLE NUMBER: 9975 
SAMPLE IDENTIFICATION: 0125.10-9/91 
SAMPLED ON: 9/15/91 

MEEBDD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/ l ) (ug / l ) 

Chloixmethane 74-87-3 5 3DL 
Brcmcmethane 74-83-9 5 BDL 
V i n y l Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Trichlorofluorome thane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon D i s u l f i d e 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 12 
1,1-Dichloroethane 75-34-3 1 BDL 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 3DL 
1,2-Dichloroethane 107-06-2 BDL 
2-Butanone 78-93-3 10 BDL 
1,1,1-Trichloroethane 71-55-6 1 2 

Carbon Tetrachloride 56-23-5 1 BDL 
V i n y l Acetate 108-05-4 10 BDL 
Branxodic±ilorcm«thane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl v i n y l ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 BDL 
DibronxDchloronethane . 124-48-1 1 BDL 
1,1,2-Trichloroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Eramoform 75-25-2 1 BDL 
4 -Methyl-2 -Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 1 BDL 

1,1,2,2-Tetraahloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 3DL 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE TJJENTIFICATION: 
SAMPLED ON: 

Western Water Consultants 

PRS12003 
9975 

0125.10-9/91 
9/15/91 

METBDD EPA 8240 

ANALYSIS 

Xylene (total) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

BDL = Below Sample Detection l i m i t 
SDL = Sample Detection l i m i t 

COMMENTS: 

CenrefLccs 



CDMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PPS12003 
CENREF SAMPLE NUMBER: 9977 
SAMPLE IDENTIFICATION: 0125.11-9/91 
SAMPLED ON: 9/15/91 

MfTTTTOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Cnloromethane 74-87-3 5 BDL 
Brcmomethane 74-83-9 5 BDL 
Vi n y l Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Tric±u\orofluorcmethane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disulfide 75-15-0 10 BDL 
1,1-Dichlorcethene 75-35-4 10 470 
1,l-Dichloroethane 75-34-3 1 68 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 1 
1,2-Dichloroethane 107-O6-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1,1,1-Trichloroethane 71-55-6 1 17 

Carbon Tetrachloride 56-23-5 1 3DL 
Vi n y l Acetate 108-05-4 10 BDL 
BrcmocUcidorcTiiethane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl v i n y l ether 110-75-8 10 BDL 

c i s - l , 3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 120 
Dibromc<±iloroiTOthane 124-48-1 1 BDL 
1,1,2-Trichloroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 56 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 10 330 

1,1,2,2^etraahloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 3DL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 BDL 

CenrefLcfcs 



Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE TJJENTIFTCATION: 
SAMPLED ON: 

Western Water Consultants 

PPS12003 
9977 

0125.11-9/91 
9/15/91 

METSDD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Xylene (total) 1330-20-7 5 BDL 
1.2- Dichlorobenzene 95-50-1 5 BDL 
1.3- Dic±ilorobenzene 541-73-1 5 BDL 
1.4- Dichlorobenzene 106-46-7 5 BDL 

BDL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

ff 
Cenreflcbs 
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CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IJJENTIFICATION: 
SAMPLED ON: 

Western Water Consultants 

PR912003 
9978 

0125.12-9/91 
9/15/91 

MET6DD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Chloromethane 74-87-3 50 BDL 
Brcmcmethane 74-83-9 50 BDL 
V i n y l Chloride 75-01-4 50 BDL 
Chloroethane 75-00-3 50 BDL 
Tricnlorofluoromethane 75-69-4 50 BDL 

Methylene Chloride 75-09-2 50 BDL 
Acetone 67-64-1 100 290 
Carbon Disulfide 75-15-0 100 BDL 
1,1-Dichloroethene 75-35-4 10 300 
1,1-Dichloroethane 75-34-3 10 120 

T o t a l - l , 2-Dichloroethene 540-59-0 20 BDL 
Chloroform 67-66-3 10 BDL 
1,2-Dichloroethane 107-06-2 10 BDL 
2-Butanone 78-93-3 100 BDL 
1,1,1-Trichloroethane 71-55-6 10 110 

Carbon Tetrachloride 56-23-5 10 BDL 
Vi n y l Acetate 108-05-4 100 BDL 
Broncdichloromethane 75-27-4 10 BDL 
1,2-Dichloropropane 78-87-5 10 BDL 
2-Chloroethyl v i n y l ether 110-75-8 100 BDL 

cis-1,3-Dichloropropene 10061-01-5 10 BDL 
Trichloroethene 79-01-6 10 200 
Dibrximochloror^ttiane 124-48-1 10 BDL 
1,1,2-Trichloroethane 79-00-5 10 BDL 
Benzene 71-43-2 10 150 

trans-1,3-Dichloropropene 10061-02-6 10 BDL 
Bromoform 75-25-2 10 BDL 
4-ffethyl-2-Pentanone 108-10-1 100 BDL 
2-Hexanone 591-78-6 100 BDL 
Tetrachloroethene 127-18-4 10 61 

1,1,2,2-Tetrachloroethane 79-34-5 10 BDL 
Toluene 108-88-3 10 63 
Chlorobenzene 108-90-7 10 BDL 
Ethylbenzene 100-41-4 10 620 
Styrene 100-42-5 50 BDL 

CenrefLdcs 
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CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IT^NTIFICATICN: 
SAMPLED ON: 

Western Water Consultants 

PR912003 
9978 

0125.12-9/91 
9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug / l ) ( u g / l ) 

Xylene ( t o t a l ) 1330-20-7 50 2200 
1,2-Diciiloroben2ene 95-50-1 50 BDL 
1,3-Dichlorobenzene 541-73-1 50 BDL 
1,4-Dichlorobenzene 106-46-7 50 BDL 

3DL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLccs 
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CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9970 
SAMPLE UJENl'lt'ICATION: 0125.13-9/91 
SAMPLED ON: 9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Chlo:rcrmethane 74-87-3 5 BDL 
BrOTxarethane 74-83-9 5 BDL 
Vi n y l Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Trichlorofluororrvetliane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disulfide 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 33 
1,1-Dichloroethane 75-34-3 1 30 

Total-l,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 BDL 
1,2-Dichloroethane 107-06-2 1 2 
2-Butanone 78-93-3 10 BDL 
1,1,1-Trichloroethane 71-55-6 1 5 

Carbon Tetrachloride 56-23-5 1 BDL 
Vin y l Acetate 108-O5-4 10 BDL 
BrcmccUchloror^thane 75-27-4 1 3DL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl v i n y l ether 110-75-3 10 BDL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 4 
DibroKKXhloromethane 124-48-1 1 BDL 
1,1,2-Trichloroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 5 240 

1,1,2,2-Tetrachloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 BDL 

CenrefLccs 
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Page 2 contixiued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENITFICATION: 
SAMPLED QN: 

ANALYSIS 

Xylene (total) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dic±doroben2ene 

Western Water Consultants 

PR912003 
9970 

0125.13-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

3DL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLcbs 



CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9971 
SAMPLE IDENlTrTCATION: 0125.14-9/91 
SAMPLED ON: 9/15/91 

MH1HJD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Chloromethane 74-87-3 5 BDL 
Brcmomethane 74-83-9 5 BDL 
Vinyl Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Trichlorofluoromethane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disulfide 75-15-0 10 3DL 
1,1-Dichloroethene 75-35-4 10 300 
1,1-Dichloroethane 75-34-3 130 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 3DL 
1,2-Dichloroethane 107-06-2 1 2 
2-Butanone 78-93-3 10 BDL 
1,1, l^richloroethane 71-55-6 1 14 

Carbon Tetrachloride 56-23-5 1 3DL 
Vinyl Acetate 108-05-4 10 BDL 
BrcmocUchlorome thane 75-27-4 1 BDL 
1,2-Dichloropropane 78-37-5 1 3DL 
2-ChlorcethyI vinyl ether 110-75-8 10 3DL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 2 
DibromocMoromethane 124-48-1 1 BDL 
1,1,2 trichloroethane 79-00-5 1 1 
Benzene 71-43-2 1 22 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-?entanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 10 460 

1,1,2,2 tetrachloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 BDL 

CenrefLcfcs 



Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

Western Water Consultants 

PR912003 
9971 

0125.14-9/91 
9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Xylene (total) 1330-20-7 5 BDL 
1.2- Dichlorobenzene 95-50-1 5 BDL 
1.3- Dichlorobenzene 541-73-1 5 BDL 
1.4- Dichlorobenzene 106-46-7 5 BDL 

3DL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

Cenreflcbs 



CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9969 
SAMPLE JJJENTIFICATION: 0125.15-9/91 
SAMPLED ON: 9/15/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESUTJ] 
(ug/l ) (ug/l 

Chlorcroethane 74-87-3 5 BDL 
Bromcmethane 74-83-9 5 BDL 
Vinyl Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
TriciiLorofluoromethane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 24 
Carbon Disulfide 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 5 
1,1-Dichloroethane 75-34-3 ]_ 26 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 3DL 
1,2-Dichlorcethane 107-06-2 1 1 
2-3utanone 78-93-3 10 BDL 
1,1, ItricMoroethane 71-55-6 1 BDL 

Carbon Tetrachloride 56-23-5 T_ BDL 
Vinyl Acetate 108-05-4 10 BDL 
Bromodichloromethane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl vinyl ether 110-75-3 10 3DL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 BDL 
Dibromoahloromethane 124-48-1 1 BDL 
1,1,2-Trichloroethane 79-00-5 1_ BDL 
Benzene 71-43-2 1 2 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-?entanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 T_ 4 

1,1,2,2 tetrachloroethane 79-34-5 1 3DL 
Toluene 108-88-3 1 3DL 
Chlorobenzene 108-90-7 BDL 
Ethylbenzene 100-41-4 1 10 
Styrene 100-42-5 5 3DL 

CenrefLcfcs 
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CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE JJJENriFICATION: 
SAMPLED ON: 

ANALYSIS 

Xylene ( t o t a l ) 
1.2- Dichlorobenzene 
1.3- Dic±ilorobenzene 
1.4- Dichlorobenzene 

Western Water Consultants 

PR912003 
9969 

0125.15-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 

541-73-1 
106-46-7 

SDL 
(ug/ l ) 

5 
5 
5 
5 

RESULT 
(ug / l ) 

6 
BDL 
BDL 
BDL 

BDL = Below Sample Detection L imi t 
SDL = Sample Detection l i m i t 

COMMENTS: 

CenrefLc: 



I 
I 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 

CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9967 
SAMPLE IDENTIFICATION: 0125.16-9/91 
SAMPLED ON: 9/15/91 

MKIVfOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Chloromethane 74-87-3 5 BDL 
Brcmcmethane 74-83-9 5 BDL 
Vinyl Chloride 75-01-4 5 BDL 
(loroethane 75-00-3 5 BDL 
Trichlorof luoromethane 75-69-4 5 • BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disulfide 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 BDL 
1,1-Dichloroethane 75-34-3 1 BDL 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 3DL 
1,2-Dichloroethane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1,1,1-Trichloroethane 71-55-6 1 BDL 

Carbon Tetrachloride 56-23-5 1 3DL 
Vinyl Acetate 108-05-4 10 BDL 
3romoaUohlorcz^thane 75-27-4 1 BDL 
1,2-Dichloroprcpane 78-87-5 1 BDL 
2-Chloroethyl vinyl ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 BDL 
Dibromc<±dorcmethane 124-48-1 1 BDL 
1,1,2 tricMoroethane 79-00-5 1 3DL 
Benzene 71-43-2 1 BDL 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 3DL 
Tetrachloroethene 127-18-4 1 3DL 

1,1,2,2-Tetoahloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 3DL 
Ethylbenzene 100-41-4 1 3DL 
Styrene 100-42-5 5 3DL 
Xylene (total) 1330-20-7 5 BDL 

Cenreflcts 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

ANALYSIS 

Xylene ( t o t a l ) 
1.2- Dichlorobenzene 
1.3- Dicnlorobenzene 
1,4 -Dichlorobenzene 

Western Water Consultants 

PR912003 
9967 

0125.16-9/91 
9/15/91 

METHOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

3DL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLccs 



COMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTTJrTCATICN: 
SAMPLED ON: 

PR912003 
9965 

0125.1-9/91 
9/15/91 

TPH ANALYSIS 
METHOD ASTM D3328 

CENREF SAMPLE 
SAMPLE NO. IDENTIFICATION SDL RESULT 

(mg/l ) (mg/l ) 

9965 0125.1-9/91 1 BDL 
9966 0125.4-9/91 1 1 
9967 0125.16-9/91 1 BDL 
9968 0125.5-9/91 1 2 
9969 0125.15-9/91 1 BDL 

9970 0125.13-9/91 1 BDL 
9971 0125.14-9/91 1 BDL 
9972 0125.6-9/91 1 BDL 
9973 0125.7-9/91 1 BDL 
9974 0125.8-9/91 1 BDL 

9975 0125.10-9/91 1 BDL 
9976 0125.9-9/91 1 BDL 
9977 0125.11-9/91 14 
9978 0125.12-9/91 1 3 
9979 0125.3-9/91 - 38 

9980 0125.2-9/91 1 39 
9981 0125.70-9/91 1 BDL 

3DL = Below Sample Detection L imi t 
SDL = Sample Detection l i m i t 

COMMENTS: 

CenrefLccs 



COMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PRS12003 
CENREF SAMPLE NUMBER: 9985 
SAMPLE IDENTIFICATION: Trip Blank 

MhTHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/l ) (ug/l ) 

Chlorcmvsthane 74-87-3 5 BDL 
BroiiiuiTvethane 74-83-9 5 BDL 
Vinyl Chloride 75-01-4 5 BDL 
Chloroethane 75-00-3 5 BDL 
Trichlorofluo:romethane 75-69-4 5 BDL 

Methylene Chloride 75-09-2 5 BDL 
Acetone 67-64-1 10 BDL 
Carbon Disulfide 75-15-0 10 BDL 
1,1-Dichloroethene 75-35-4 1 BDL 
1,l-Dichloroethane 75-34-3 1 BDL 

Total-1,2-Dichloroethene 540-59-0 2 BDL 
Chloroform 67-66-3 1 BDL 
1,2-Dic±iloroethane 107-06-2 1 BDL 
2-Butanone 78-93-3 10 BDL 
1,1,l-Trichlorcethane 71-55-6 1 ' 3DL 

Carbon Tetrachloride 56-23-5 1 BDL 
Vinyl Acetate 108-05-4 10 BDL 
Bromcdichlo:ramethane 75-27-4 1 BDL 
1,2-Dichloropropane 78-87-5 1 BDL 
2-Chloroethyl vinyl ether 110-75-8 10 BDL 

cis-1,3-Dichloropropene 10061-01-5 1 BDL 
Trichloroethene 79-01-6 1 BDL 
Dibromcx=hlo:ramethane 124-48-1 1 BDL 
1,1,2 trichloroethane 79-00-5 1 BDL 
Benzene 71-43-2 1 BDL 

trans-1,3-Dichloropropene 10061-02-6 1 BDL 
Bromoform 75-25-2 1 BDL 
4-Methyl-2-Pentanone 108-10-1 10 BDL 
2-Hexanone 591-78-6 10 BDL 
Tetrachloroethene 127-18-4 1 BDL 

1,1,2,2 tetrachloroethane 79-34-5 1 BDL 
Toluene 108-88-3 1 BDL 
Chlorobenzene 108-90-7 1 BDL 
Ethylbenzene 100-41-4 1 BDL 
Styrene 100-42-5 5 BDL 

CenrefLcbs 
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CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENITFICATION: 

ANALYSIS 

Xylene (total) 
1.2- Dicnlorabenzene 
1.3- DicMorcbenzene 
1.4- DicMorobenzene 

Western Water Consultants 

PR912003 
9985 

Trip Blank 

METEOD EPA 8240 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/l ) 

5 
5 
5 
5 

RESULT 
(ug/l ) 

BDL 
BDL 
BDL 
BDL 

BDL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLccs 



CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9983 
SAMPLE IDENTJJr iCATION: SVE-A 2 
SAMPLED CN: 9/09/91 

MKTHOD EPA 8240 

ANALYSIS CAS NO. SDL . RESULT 
(ug/kg) (ug/kg) 

Chloramethane 74-87-3 620 BDL 
Bromomethane 74-83-9 620 BDL 
V i n y l Chloride 75-01-4 620 BDL 
Chloroethane 75-00-3 620 BDL 
Trichlorofluorcmethane 75-69-4 620 BDL 

Methylene Chloride 75-09-2 620 BDL 
Acetone 67-64-1 1200 12000 
Carbon D i s u l f i d e 75-15-0 1200 3600 
1,l-Dichloroethene 75-35-4 120 BDL 
1,1-Dichloroethane 75-34-3 120 BDL 

Total-1,2-Dichloroethene 540-59-0 250 BDL 
Chlorofona 67-66-3 120 BDL 
1,2-Dichloroethane 107-06-2 120 BDL 
2-Butanone 78-93-3 1200 BDL 
1,1,1-Trichloroethane 71-55-6 120 BDL 

Carbon Tetrachloride 56-23-5 120 BDL 
V i n y l Acetate 108-05-4 1200 BDL 
Bromodichlorrrnethane 75-27-4 120 BDL 
1,2-Dichloropropane 78-87-5 120 3DL 
2-Chloroethyl v i n y l ether 110-75-8 1200 BDL 

cis-1,3-Dichloropropene 10061-01-5 120 BDL 
Trichloroethene 79-01-6 120 BDL 
Dibromcchlorcm^thane 124-48-1 120 BDL 
1,1,2-Trichloroethane 79-00-5 120 3DL 
Benzene 71-43-2 120 BDL 

trans-1,3-Dichloropropene 10061-02-6 120 BDL 
Bromoform 75-25-2 120 3DL 
4-Methy1-2-Pentanone 108-10-1 1200 BDL 
2-Hexanone 591-78-6 1200 BDL 
Tetrachloroethene 127-18-4 120 BDL 

1,1,2,2 te t rachloroethane 79-34-5 120 3DL 
Toluene 108-88-3 120 BDL 
Chlorobenzene 108-90-7 120 BDL 
Ethylbenzene 100-41-4 120 BDL 
Styrene 100-42-5 620 BDL 



Page 2 continued 

COMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED CN: 

FR912003 
9983 

SVE-A 2 
9/09/91 

METHOD EPA 8240 

ANALYSIS 

Xylenes (total) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dicriloroben2ene 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL 
(ug/kg) 

620 
620 
620 
620 

RESULT 
(ug/kg) 

BDL 
BDL 
BDL 
BDL 

BDL = Below Sample Detection Limit 
SDL = Samole Detection Limit 

COMMENTS: 

Cenreftcfcs 



Revision Date 11-7-91 

COMPANY NAME: Western Water Corisultants 

CENREF PP£JECT NUMBER: PRS12003 
CENREF SAMPLE NUMBER: ' 9982 
SAMPLE IDEmTFICATICN: SVE-W 
SAMPLED ON: 9/10/91 

MKIritXD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/kg) (ug/kg) 

C^orome thane 74-87-3 6200 20000 * 
3roitiarivethane 74-83-9 6200 BDL 
V i n y l C h l o r i d e 75-01-4 6200 BDL 
Chloroethane 75-00-3 6200 BDL 
T ^ i c ± i l o r o f l u o r o i i e t h a n e 75-69-4 6200 BDL 

Methylene C h l o r i d e 75-09-2 6200 BDL 
Acetone 67-64-1 12000 BDL 
Carbon D i s u l f i d e 75-15-0 12000 BDL 
1 ,1 -Dich loroe thene 75-35-4 1200 BDL 
1 ,1 -Dich loroe thane 75-34-3 1200 BDL 

T o t a l - 1 , 2 - D i c h l o r o e t h e n e 540-59-0 2500 BDL 
C h l o r o f o r m 67-66-3 1200 BDL 
1 ,2-Diohloroe thane 107-06-2 1200 BDL 
2-Butanone 73-93-3 12000 BDL 
1 , 1 , 1 t r i c h l o r o e t h a n e 71-55-6 1200 BDL 

Carbon T e t r a c h l o r i d e 56-23-5 1200 BDL 
V i n y l Ace ta t e 108-05-4 12000 BDL 
Bromcx±LcMoromethane 75-27-4 1200 BDL 
1 ,2-Dichloropropane 78-87-5 1200 BDL 
2 - C h l o r o e t h y l v i n y l e t h e r 110-75-8 12000 BDL 

c i s - 1 , 3 - D i c h l o r o p r o p e n e 10061-01-5 1200 BDL 
T r i c h l o r o e t h e n e 79-01-6 1200 BDL 
Dibromcohloromethane 124-48-1 1200 BDL 
1,1,2 t r i c h l o r o e t h a n e 79-00-5 1200 BDL 
Benzene 71-43-2 1200 BDL 

t r a n s - 1 , 3 - D i c h l o r o p r o p e n e 10061-02-6 1200 BDL 
Bromoform 75-25-2 1200 BDL 
4-Methyl-2-Pentanone 108-10-1 12000 BDL 
2-Hexanone 591-78-6 12000 BDL 
Te t r ach lo roe thene 127-18-4 1200 BDL 

1 ,1 ,2 ,2 t e t o c i i l o r o e t h a n e 79-34-5 1200 BDL 
Toluene 108-88-3 1200 2600 
Chlorobenzene 108-90-7 1200 BDL 
Ethylbenzene 100-41-4 1200 6500 
Styrene 100-42-5 6200 BDL 

Cenreflo:: 
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Revision Dace 11-7-91 

Page 2 continued 

COMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTTJTCCATI.CN : 
SAMPLED CN: 

Western Water Consultants 

PRS12003 
9982 

SVE-W 
9/10/91 

METHOD EPA 8240 

ANALYSIS 

Xylenes ( t o t a l ) 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

CAS NO. 

1330-20-7 
95-50-1 
541-73-1 
106-46-7 

SDL RESULT 
(ug/kg) (ug/kg) 

6200 59000 
6200 BDL 
6200 BDL 
6200 BDL 

BDL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: * Possibly due to laboratory contamination 

Cenreflcbs 



1 
1 
I 
I 
I 
1 
I 
1 
1 
1 
1 
I 
I 
I 
fl 
II 
II 
II 
T 

CCMPANY NAME: Western Water Consultants 

CENREF PROJECT NUMBER: PR912003 
CENREF SAMPLE NUMBER: 9984 
SAMPLE IDENTIFICATION: 0125-MW16S1 
SAMPLED CN: 9/11/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/kg) (ug/kg) 

Chloromethane 74-87-3 620 BDL 
Bxuioiie thane 74-83-9 620 BDL 
Vi n y l Chloride 75-01-4 620 BDL 
Chloroethane 75-00-3 620 BDL 
Tr i c h l o r o f luoromethane 75-69-4 620 BDL 

Methylene Chloride 75-09-2 620 BDL 
Acetone 67-64-1 1200 BDL 
Carbon Disulfide 75-15-0 1200 BDL 
1,1-Dichloroethene 75-35-4 120 BDL 
1,1-Dichloroethane 75-34-3 120 BDL 

Total-1,2-Dichloroethene 540-59-0 250 BDL 
Chloroform 67-66-3 120 BDL 
1,2-Dichloroethane 107-06-2 120 BDL 
2-Butanone 78-93-3 1200 BDL 
1,1,1-Trichloroethane 71-55-6 120 BDL 

Carbon Tetrachloride 56-23-5 120 BDL 
Vin y l Acetate 108-05-4 1200 BDL 
3romocUchlorarnethane 75-27-4 120 BDL 
1,2-Dichlorcpropane 78-87-5 120 BDL 
2-Chloroethyl v i n y l ether 110-75-8 1200 BDL 

cis-1,3-Dichloropropene 10061-01-5 120 BDL 
Trichloroethene 79-01-6 120 BDL 
Dibromochloromethane 124-48-1 120 BDL 
1,1,2-Trichloroethane 79-00-5 120 BDL 
Benzene 71-43-2 120 BDL 

trans-1,3-Dichloropropene 10061-02-6 120 BDL 
Bromoform 75-25-2 120 BDL 
4 -Methyl-2 -Pentanone 108-10-1 1200 BDL 
2-Hexanone 591-78-6 1200 BDL 
Tetrachloroethene 127-18-4 120 BDL 

1,1,2,2 tetrachloroethane 79-34-5 120 BDL 
Toluene 108-88-3 120 BDL 
Chlorobenzene 108-90-7 120 BDL 
Ethylbenzene 100-41-4 120 3600 
Styrene 100-42-5 620 BDL 

CenrefLccs 
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Page 2 continued 

CCMPANY NAME: 

CENREF PROJECT NUMBER: 
CENREF SAMPLE NUMBER: 
SAMPLE IDENTIFICATION: 
SAMPLED ON: 

Western Water Consultants 

PR912003 
9984 

0125-MW16S1 
9/11/91 

METHOD EPA 8240 

ANALYSIS CAS NO. SDL RESULT 
(ug/kg) (ug/kg) 

Xylenes (total) 1330-20-7 620 6500 
1,2-Dichlorobenzene 95-50-1 620 BDL 
1,3-Dichlorobenzene 541-73-1 620 BDL 
1,4-Dichlorobenzene 106-46-7 620 BDL 

BDL = Below Sample Detection Limit 
SDL = Sample Detection Limit 

COMMENTS: 

CenrefLcbs 



APPENDIX E 

LETTER OF AUTHORIZATION 
FROM THE NEW MEXICO OIL 

CONSERVATION DIVISION FOR 
DISPOSAL OF PUMP TEST 

WATER AT LOCO HILLS WATER 
DISPOSAL COMPANY 

\ irest estern 
ater , 
onsultants. inc. 



WESTERN WATEJ? CONSULTANTS, I 
STATE OF NEW MEXICO fi=a rp nn np 

ENERGY. MINERALS AND NATURAL 

OIL CONSERVATION OIVISION 

RESOURCES DEPARTMENT n ( AUG 2 2 1991 

ufelirDLbU 171 
LARAMIE, WY 82070 

3RUCS KING July 16, 1991 
POST OFFICE sex scaa 

STATE LANO CFRCE 8UIL0ING 
SANTA f E. NEW MEXICO 87504 

(5031 827-58O0 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-757-737-758 

Mr. James R. Maloney 
Vice President 
Loco Hills Water Disposal Company 
P. O. Box 68 

Loco Hills, New Mexico 88255 

Dear Mr. Maloney: 
The Oil Conservation Division (OCD) has received your request dated July 11, 1991 to receive 
and dispose of wastewater generated from a pumping test at Dowell-Schlumberger's Artesia 
yard. Analysis reports provided with the request show the wastewater to be non-hazardous. 
Based on the information provided with your request, authorization is granted for Loco Hills 
Water Disposal Company to receive and dispose of the requested wastewater. 

If you have any questions, feel free to contact me at (505) 827-5812. 

Sincerely, 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 

DGB/sl 

cc: OCD Artesia Office 
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ESTIMATION OF MAXIMUM EMISSIONS OF ORGANIC COMPOUNDS FROM TWO SOIL VAPOR 
EXTRACTION TESTS AT THE DOWELL SCHLUMBERGER FACILITY, ARTESIA, NEW MEXICO 

I . BASIS FOR CALCULATIONS: 

FLOW RATE: 

TEST DURATION: 

SOIL TEMPERATURE: 

2a0 ACFM 

2.0 HOURS 

70.0 deg rea F. = 21.11 degrees C = 294.21 degrees K. 

VAPOR PRESSURE OF CONTAMINANTS AT SOIL TEMPERATURE mm Hg: 

ETHYLBENZENE 

TOLUENE 

XYLENE (para) 

PCE 

8.00 

24.05 

7.38 

15.85 

CONTAM LN ANT CONCENTRATIONS AT TRUCK WASH FACILITY. mg/Kg: 

MINIMUM MAXIMUM 

ETHYLBENZENE 5 25 

TOLUENE 7 19 

XYLENE 42 270 

PCE 0.44 U 0 

CONTAMINANT CONCENTRATIONS AT ACLD DOCK SUMP. mg/Kg: 

ETHYLBENZENE 46 

XYLENE 290 

IT. ASSUME THAT SOIL VAPOR WILL BE SATURATED WITH XYLENE, AND THAT THE 
RATIO OF PARTIAL PRESSURE TO VAPOR PRESSURE FOR OTHER CONTAMINANTS 
WILL BE PROPORTIONAL TO THE RATIO OF THEIR CONCENTRATION IN THE SOIL 
WITH RESPECT TO THE SOIL CONCENTRATION OF XYLENE. 

PARTIAL PRESSURE LN EXHAUST SOIL VAPOR AT TRUCK WASH FACILITY, mm Hg 

ETHYLBENZENE 0.95 

TOLUENE 4.01 

XYLENE 7.38 

PCE 0.17 

PARTIAL PRESSURE IN EXHAUST SOIL VAPOR AT AOD DOCK SUMP, mm Hg 

ETHYLBENZENE 1.27 

XYLENE 7.38 



State of Neiv Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Buildhig 
1190 St. Francis Drive. P.O. Box 26110 

Santa Fe. New Mexico 87502 
(505) 827-2850 

.JITMTH M. ESPINOSA 

BltUCE KING ROS CURIIY 
DEriTYSECHETAKV 

J u l y 16 , 1991 WESTERN ÂTEK CONSULTANTS, INC 

Ms. Robin Daley 
Western Water Consultants, I nc. 
P.O. Box 4128 
Laramie, WY 8 2071 

JUL 2 2 1991 

Italia U U CSaLtL 

fparpnn n 

LARAMIE, WY 82070 

Dear Ms. D a l e y , 

The Bureau has received your July 8, 1991 l e t t e r n o t i f y i n g us of 
the planned SVE t e s t s i n A r t e s i a , NM. Based on the i n f o r m a t i o n 
s u p p l i e d i n the l e t t e r and estimating techniques i n EPA's UST 
Cleanup p u b l i c a t i o n , the Bureau agrees w i t h your conclusion t h a t 
the p r e d i c t e d emissions from these t e s t s w i l l f a l l below the 
requirements of AQCR 7 03.1, Notice of I n t e n t . Therefore, no f u r t h e r 
A i r Q u a l i t y Bureau r e l a t e d a c t i o n i s required by WWC f o r the 
p r o j e c t as o u t l i n e d . 

For your i n f o r m a t i o n , I have enclosed a copy of AQCR 702. Please 
note Part I I I of t h i s r e g u l a t i o n - Permits f o r Toxic A i r P o l l u t a n t 
Emissions. The a n t i c i p a t e d p o l l u t a n t s from the proposed t e s t s are 
found i n t h i s p a r t of the r e g u l a t i o n . However, based on your 
f i g u r e s , they are not t o be emitted i n q u a n t i t i e s exceeding those 
i n t h e r e g u l a t i o n , and th e r e f o r e do not re q u i r e a permit. However, 
you may wish t o review t h i s p o r t i o n of the r e g u l a t i o n f o r any 
f u t u r e work as w e l l . 

Thank you f o r informing the Bureau of your plans. 
S i n c e r e l y , 

Robert L. Myers I I 
Environmental Engineer, New Source Review Unit 
Technical Analysis and Permits Section 
A i r Q u a l i t y Bureau 

RLM/rlm 

enclosure 



Pump Test Data from the Active Dowell Schlumberger Inc. 
Artesia, New Mexico Facility 9/13/91 - 9/14/91 

TAPE MEASUREMENTS DRAWDOWN (s) 

Elaosed MW-3 r = 3 2 8 f t Elaosed MW-4 Can t r = 2 0 f t Elaosed .MW-4 Cont. r = 2 0 f t 

Time (min.) (s) t/r2 Tlma (min.) Cs) t/r2 Time (min.) (s) t/r2 

0 0 35 Q64 Q0875 1320 1.56 3 3 

77 Q02 0.000716 40 Q67 Q1 1440 1.58 3 6 

151 Q025 Q001404 45 Q 705 0.1125 

209 0.03 Q001943 50 Q74 0.125 

289 0.015 Q002688 55 Q75 Q1375 Elaosed .MW-5 r=«70ft 

347 0,02 0003225 SO 0.78 0.15 Time (min.) (s) vrz 
407 Q02 0.003783 65 QB Q1625 

484 0.02 Q004313 70 0.84 0 1 7 5 0 0 

548 0.03 QCO5094 80 0 8 7 0 2 23 Q11 00046939 

620 0 0 3 0005763 90 0 9 2 0225 27 0 1 3 00055102 

739 0.C3 QC06869 100 Q925 Q25 37 Q18 0007551 

855 0.08 0.007347 110 0 9 5 5 0.275 47 Q22 QCCQ5918 

1034 Q08 Q009611 120 1 0 3 52 0 2 3 0.0126531 

1149 Q09 0.01068 140 1.025 Q35 97 0.31 0.01 37959 

1223 QC9 Q01 1 41 4 1 60 1.08 0 4 0 3 3 QC297S59 

1332 0.1 0.012381 180 1.09 Q45 205 Q44 00418367 

1485 Q19 0013803 200 1.115 Q5 284 Q 49 00579592 

221 1.15 05525 342 Q52 Q0697959 

240 1.18 Q6 402 0 5 5 Q08204C6 

Sapsed MW-4 r = 2 0 f t 270 1.19 Q675 459 Q58 Q0936735 

Time (min.) (s) t/r2 300 1.21 Q75 527 061 0107551 

330 1.25 Q825 583 0 6 3 Q1189796 

0 0 360 1.26 0 9 542 0655 01310204 

1 Q01 Q0025 392 1.27 Q38 730 0 6 9 Q1489796 

2 0.C3 O005 420 1.29 1.05 785 0 7 Q1602041 

3 Q06 Q0075 450 1.33 1.125 346 0 7 2 01726531 

4 0.1 Q01 480 1.34 1.2 906 0 7 3 0184898 

5 0.135 Q0125 540 1.36 1.35 967 0 7 4 01973469 

6 Q17 aois 600 1.375 1.5 1026 Q75 Q2093878 

7 Q2 Q0175 S60 1.41 1.65 1085 Q77 Q221428S 

a Q23 Q02 720 1.43 1.8 1137 Q78 023204C8 

9 Q2S Q0225 780 1.44 1.95 1216 Q79 Q2481633 

10 Q23 0.025 840 1.46 21 1323 0 8 2 Q27 

12 0335 Q03 900 1.48 2 2 5 1451 0 8 4 Q2961224 

15 Q395 Q0375 960 1.49 2 4 

18 Q45 Q045 1022 1.51 2555 

21 0.49 Q0525 1081 1.515 27025 

25 Q54 Q0625 1140 1.53 2 8 5 

30 Q59 Q075 1200 

1260 

1.535 

1.55 

3 

n s 



Pump Test Data from the Active Dowell Schlumberger Inc. 
Artesia, New Mexico Facility 9/13/91 - 9/14/91 

TAPE MEASUREMENTS ORAWOOWN (s) 

Elaosed MW-13 r = l 76 ft Elapsed MW-14 Cont r=303 f t 

Time (min.) (s) t/r2 Time (min.) (S) Vr2 

0 0 737 Q04 Q0080275 

74 0.045 0.0023889 853 0 0 5 ' Q009291 

95 Q045 Q0030669 1032 0 0 5 Q0112407 

148 0 0 5 5 Q0047779 1147 Q06 Q0124933 

207 Q075 00066826 1224 0 0 9 Q013332 

287 Q065 00092652 1329 Q07 00144757 

342 Q07 00110408 1458 01 0.0158808 

404 Q085 00130424 

461 0095 00148825 

544 0 1 1 5 0017562 Elapsed MW-15 r = l 7 6 f t 

588 0 1 1 5 00189824 Time (min.) (S) t/r2 

646 0 1 3 5 Q02C8549 

734 Q145 OC236958 0 0 0 

789 Q165 QC254713 75 0 Q0024212 

851 Q165 00274729 105 0 00033897 

910 Q175 Q0293776 153 a oi 00049393 

972 0 1 7 5 Q0313791 212 Q02 Q0OS844 

1030 0 1 8 5 00332515 291 0 QC093944 

1088 Q195 0.035124 350 0015 00112991 

1144 0 2 0 5 00369318 409 Q02 Q0132038 

1222 Q195 00394499 466 Q03 Q0150439 

1327 Q215 Q0428396 551 0 0 5 Q017788 

1455 0.245 Q0469718 590 0 0 5 Q019047 

649 Q07 Q0209517 

741 011 00239217 

Elaosed MW-14 r=3C3f t 791 0 0 9 002=5359 

Time (mia) (5) t/r2 858 0.11 00276389 

912 Q l Q0294421 

0 0 974 0 1 Q0314437 

93 0.01 0.001013 1035 0 1 3 Q0334452 

150 001 00016338 1091 Q11 Q03S2208 

208 0.01 00022656 1151 Q12 Q0371578 

288 001 Q0C31369 1231 0 1 3 00397404 

346 0.01 Q0037687 1335 Q15 Q0430979 

406 001 Q0044222 1466 Q15 Q047327 

462 0 0 0 5 00050322 

546 001 00059471 

617 Q02 Q0067205 

652 0 0 2 Q0071017 



Pump Test Data from the Active Dowell Schlumberger Inc. 
Artesia, New Mexico Facility 9/13/91 - 9/14/91 

Tape Measurements Drawdown (s) 

MW-16 

Elapsed Pumpwell Discharge Elapsed MW-i6Cont Disenarge Elapsed MW-1 Cent r=84ft 

Time (min.) daptti (s) Rate (gpm) Time (min.) (s) Rate (gpm) Time (mm.) (s) t/r2 

0 1 8 8 3 0 450 3 7 . 5 6 1 8 7 3 9 6 5 Q 4 6 0 1 3 6 7 6 3 

1 2 1 . 6 5 2 8 2 4 8 0 37 .6 1 8 7 7 6 7 1 0 2 4 Q 4 9 Q 1 4 5 1 2 5 

2 2 3 , 1 4 4.31 5 4 0 3 7 . 6 9 1 8 8 6 6 7 1 0 8 3 Q 4 9 Q 1 5 3 4 8 6 

3 2 4 . 4 2 5 5 9 SCO 3 7 . 7 2 1 8 8 9 1 1 3 4 Q 5 . 0 1 6 0 7 1 4 

4 2 5 5 9 6 .76 6 6 0 3 7 . 6 7 1 8 8 4 6 7 1 2 1 3 Q 5 1 Q 1 7 1 9 1 

s 2 6 5 5 7 .72 720 37.71 1 8 8 8 6 8 6 1321 0 5 3 Q 1 8 7 2 1 7 

6 2 7 . 3 4 R 5 1 780 37. S4 1 8 8 1 1 4 4 8 Q 5 6 0 . 2 0 5 2 1 5 

7 28.11 9 2 8 8 4 0 37.61 1 S 7 S 

a 2 8 7 4 9 9 1 9 0 0 3 7 . 5 7 i a 7 4 6 8 

g 2 9 3 1 1 Q 4 8 9 6 0 3 7 . 4 4 men E l a p s e d M W - 2 r = 9 9 f t 

10 2 9 . 7 9 1 0 9 6 1020 3 7 . 3 9 m 5 6 Time (mm.) (S) t / r 2 

12 3 Q 5 3 11 .7 1080 3 7 . 3 7 m 5 4 6 7 

1 5 31.41 1 2 5 8 1 1 4 0 3 7 . 3 5 1 8 5 2 0 0 0 

18 3 2 1 4 13.31 1 2 0 0 3 7 . 2 8 1 8 4 5 6 9 38 0 .07 0 . 0 0 3 8 7 7 

21 3 2 . 6 8 1 3 8 5 7 1 2 6 0 3 7 . 2 2 1 8 3 9 £ 7 5 3 0 0 9 Q 0 0 6 4 2 8 

2 5 3 3 2 8 1 4 4 5 1 3 2 0 .37.18 1 8 3 5 S 3 9 6 0 .14 Q 0 0 9 7 9 5 

3 0 3 3 7 4 14.91 1440 37.11 1 8 2 8 £ 5 147 0 1 9 0 0 1 4 9 9 8 

3 5 3 4 . 1 3 1 5 3 2 0 5 Q 2 4 0 0 2 0 9 1 6 

40 3 4 . 4 6 1 5 6 3 2 8 6 Q 2 7 O 0 2 9 1 8 1 

4 5 3 4 . 7 3 1 5 9 7 B a p s e d M W - 1 r - 8 4 f t 3 4 3 Q 2 9 0 0 3 4 9 9 6 

5 0 3 4 . 9 5 1 6 1 2 Time (mm.) (s) t / r 2 403 Q 3 1 S Q 0 4 1 1 1 8 

5 5 3 5 1 3 1 6 3 4 6 0 Q 3 4 Q 0 4 6 3 3 4 

SO 3 S 2 7 1 6 4 4 0 0 5 2 9 0 3 6 Q 0 5 3 9 7 4 

6 5 3 5 . 3 9 1 6 5 6 17 a oi Q00241 585 0 3 8 0 0 5 3 6 8 8 

7 0 3 5 5 1 1 6 6 8 as 2 6 Q 0 4 0 0 0 3 6 8 5 4 3 Q 4 Q 0 6 5 6 O 5 

8 0 35 .7 1 6 3 7 41 0 0 9 0 0 0 5 8 1 7 3 2 Q 4 3 Q 0 7 4 6 8 6 

9 0 3 5 8 6 1 7 . 0 3 5 3 0 .12 Q00751 7 8 7 Q 4 5 0 0 8 0 2 9 8 

100 3 6 0 1 1 7 . 1 8 1 0 2 Q 1 8 Q 0 1 4 4 6 349 0 4 6 0 .C86624 

1 1 0 3 6 . 1 3 17 .3 6 7 1 4 4 0 2 1 0,02041 9 0 8 0 4 6 0 0 9 2 6 4 4 

1 2 0 3 6 . 2 6 1 7 . 4 3 2 0 3 0 2 5 Q 0 2 8 7 7 9 6 9 0 4 7 0 0 9 8 8 6 7 

140 3 6 . 4 9 1 7 . 6 6 6 6 2 8 2 Q 2 8 Q 0 3 9 9 7 1028 0 4 9 Q 1 0 4 8 8 7 

1 6 0 3 6 6 3 17 .8 341 Q 3 0 5 0 0 4 8 3 3 1 0 8 7 0.51 0 . 1 1 0 9 0 7 

1 8 0 3 6 7 6 1 7 . 9 3 6 7 4 0 0 Q 3 3 QC5669 1 1 4 2 Q 5 1 0 1 1 6 5 1 9 

2 0 0 3 6 . 8 9 iao6 4 5 7 0 3 5 Q 0 6 4 7 7 1218 O S 2 Q 1 2 4 2 7 3 

2 2 0 37.01 1 8 1 8 5 2 5 0 3 7 5 Q 0 7 4 4 1 3 2 5 Q 5 5 Q 1 3 5 1 9 

2 4 0 3 7 . 0 5 1 S 2 2 6 6 581 0 3 9 Q 0 8 2 3 4 1 4 5 3 0 5 8 0 1 4 8 2 5 

2 7 2 3 7 . 1 3 1 8 3 6 3 8 0.41 Q 0 9 0 4 2 

3 0 0 3 7 . 2 6 1 8 4 3 7 2 5 Q 4 3 0 1 C 2 7 5 

3 3 0 3 7 . 3 8 lass 783 0 4 4 0 .11097 

3 6 0 3 7 . 4 2 1 8 5 9 6 8 843 0 4 5 Q 1 1 9 4 7 

3 9 0 3 7 . 4 4 i a s i 9 0 4 0 4 6 0 1 2 8 1 2 

420 3 7 4 9 1 8 6 6 £ 8 
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KEY TO ABBREVIATIONS 

THEIS 

Q = discharge rate during pumping, in ft^/d 

r = distance of well from pump well, in ft 

s = decline in water level in well (drawdown), in ft 

t = time, in days 

W(u) = Theis well function (dimensionless) 

u = variable for well function (dimensionless), u = r~S. 

4Tt 

b = thickness of aquifer, in feet 

t = transmissivity, in ft /day 

k = hydraulic conductivity, in ft/day 

S = storage coefficient, dimensionless 

COOPER-.TACOB 

(hS - change in drawdown over 1 log cycle 

t Q = time at which drawdown = 0 (x - intercept) 

Td = directional transmissivity 
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APPENDIX H 

LETTER FROM WWG 
REQUESTING PERMISSION TO CONDUCT 

SVE PILOT TESTS AND 
LETTER OF AUTHORIZATION 

FROM NMED 
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Serving Our Clients Since 1980 

WESTERN WATER CONSULTANTS, INC. 
Engineering • Hydrology * Hydrogeology • Waste Management * Construction Administration 

611 SKYUNE ROAD. P.O. BOX 4128 • LARAMIE. WYOMING 82071 • (307) 742-0031 • FAX (307) 721-2913 

July 8, 1991 

Mr. Bobby Myers 
Air Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Harold Runnels Building 
Santa Fe, NM 87502 

Re: Notification of intent to conduct two pilot SVE tests at the Dowell Schlumberger 
facility in Artesia, New Mexico, WWC JN 0125. 

Dear Mr. Myers, 

As per our telephone conversation of June 28, 1991, I am providing you with 
information about the emissions predicted to be generated from two soil vapor extraction 
(SVE) pilot tests Western Water Consultants (WWC) will be conducting at the Dowell 
Schlumberger Inc. (DSI) facility in Artesia, New Mexico. The results of our emissions 
calculations indicate that WWC does not need a pennit to conduct these tests since the SVE 
emissions will be less than 10 lbs/hr and less than 10 tons/yr. 

WWC plans to perform the SVE pilot tests during the week of July 22 - 26, 1991. 
These pilot tests will be conducted at two separate locations at the DSI facility: around the 
truck wash facility, and near the acid dock sump. Ethylbenzene, toiuene, xylenes, and 
tetrachloroethylene (PCE) were present in soil samples from the vicinity of the truck wash 
facility. Ethylbenzene and xylenes were detected in soil near the acid dock sump. 
Concentrations of soil contaminants are presented in the accompanying table. For 
calculation purposes, the soil vapor was assumed to be saturated with xylenes, the chemical 
present in the greatest concentration in both areas. The ratio of partial pressure to vapor 
pressure for the other chemicals present was assumed to be proportional to the ratio of 
their soil concentrations with respect to the soil concentration of xylenes. 

The soils underlying the DSI Artesia facility are typically fine-grained: gypsiferous 
silts, clayey silts, and discontinuous clays. Previous SVE tests performed by WWC in similar 
fine-grained material produced flow rates of 1 to 10 cfm. A maximum flow rate of 20 cfm 
(cubic feet per minute) was used in the calculations, representing a generous upper limit for 
possible emissions from the Artesia SVE tests. The SVE tests will be producing emissions 
for approximately 2 hours per test. 

OTHER LOCATIONS 

1949 SUGARLANO ORIVE. SUITE 134 701 ANTLER ORJVE. SUITE 233 
SHERIOAN. WYOMING 82801 CASPER. WY 82601 

(307)672-0761 (307) 473-2707 
FAX (307) 674-4265 FAX (307) 237-0828 
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SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

Date Tuesday September 10,1991 9:44 PM 
PlotFile C.\TEMP,OATAART#201.PRN 
DataRle C.NTEMPOATAART#ZHEX 
ARTESIA #1 
Time of Rrst Log in Specified Window 
33491.396921 0.3969212963 

Analog#01 Analog#02 Anabg#03 PZA-1 PZA-2 PZA-3 
CURRENT.... CURRENT.... CURRENT.... 0-150psi 0-50psi 0-2.5psi 

ate Time FT FT FT Time Elapsed t Ln(t) delta P delta P delta P 
sec PSF PSF PSF 

33491.3969 0.396921 2.0790 1.6170 1.7267 0931 
33491.3970 0.397047 2.0790 1.6170 1.7267 0931 
33491.3972 0.397163 2.0790 1.6170 1.7267 0931 
33491.3973 0.397279 2.0790 1.6170 1.7267 09:32 
33491.3974 0.397395 2.0790 1.6170 1.7267 09:32 
33491.3975 0.397510 2.0790 1.6170 1.7267 09:32 
33491.3976 0.397626 2.0790 1.6170 1.7267 09:32 
33491.3977 0.397742 2.0790 1.6170 1.7267 09:32 
33491.3979 0.397858 2.0790 1.6170 1.7267 0932 
33491.3980 0.397973 2.0790 1.6170 1.7267 09:33 
33491.3981 0.398089 2.0790 1.6170 1.7267 09:33 
33491.3982 0.398205 2.0790 1.6170 1.7267 09:33 
33491.3983 0.398321 2.0790 1.6170 1.7267 09:33 
33491.3984 0.398436 2.0790 1.6170 1.7267 0933 
33491.3986 0.398552 2.0790 1.6170 1.7267 0933 
33491.3987 0.398668 2.0790 1.6170 1.7267 0934 
33491.3988 0.398784 2.0790 1.6170 1.7267 09:34 
33491.3989 0.398899 2.0790 1.6170 1.7267 09:34 
33491.3990 0.399015 2.0790 1.6170 1.7267 0934 
33491.3991 0.399131 2.0790 1.6170 1.7325 0934 
33491.3992 0.399247 2.0790 1.6170 1.7325 0934 

33491.3993 0.399306 2.0790 1.6170 1.7267 0935 0.000 0.000 0.00 0.00 0.00 
33491.3993 0.399333 2.0790 1.6170 1.7267 09:35 2333 0.847 0.00 0.00 0.00 
33491.3994 0.399370 2.0790 1.6170 1.7267 09:35 5.530 1.710 0.00 0.00 0.00 
33491.3994 0.399399 2.0790 1.6170 1.7267 0935 8.035 2084 0.00 0.00 0.00 
33491.3994 0.399427 2.0790 1.5015 1.7267 09:35 10.454 2347 0.00 -14.41 0.00 
33491.3995 0.399456 2.0790 1.5015 1.7267 09:35 12960 2562 0.00 -14.41 0.00 
33491.3995 0.399485 2.0790 1.5015 1.7209 0935 15.466 2739 0.00 -14.41 -0.72 
33491.3995 0.399514 2.0790 1.5015 1.7267 0935 17.971 2889 0.00 -14.41 0.00 
33491.3996 0.399550 2.0790 1.5015 1.7267 09:35 21.082 3.048 0.00 -14.41 0.00 
33491.3996 0.399579 2.0790 1.6170 1.7267 09:35 23.587 3.161 0.00 0.00 0.00 
33491.3996 0.399608 2.0790 1.5015 1.7267 0935 26.093 3.262 0.00 -14.41 0.00 
33491.3996 0.399637 2.0790 1.5015 1.7267 0935 28.598 3.353 0.00 -14.41 0.00 
33491.3997 0.399666 2.0790 1.5015 1.7267 0935 31.104 3.437 0.00 -14.41 0.00 
33491.3997 0.399701 2.0790 1.5015 1.7209 0935 34.128 3.530 0.00 -14.41 -0.72 
33491.3997 0.399730 2.0790 1.5015 1.7267 0935 36.634 3.601 0.00 -14.41 0.00 
33491.3998 0.399759 2.0790 1.5015 1.7209 0935 39.139 3.667 0.00 -14.41 -0.72 
33491.3998 0.399788 1.7325 1.5015 1.7267 0935 41.645 3.729 -43.24 -14.41 0.00 
33491.3998 0.399816 2.0790 1.5015 1.7209 0935 44.064 3.786 0.00 -14.41 -0.72 
33491.3998 0.399845 2.0790 1.5015 1.7209 09:35 46.570 3.841 0.00 -14.41 -0.72 
33491.3999 0.399882 2.0790 1.5015 1.7209 0935 49.766 3.907 0.00 -14.41 -0.72 
33491.3999 0.399910 2.0790 1.5015 1.7267 0935 52186 3.955 0.00 -14.41 0.00 
33491.3999 0.399939 1.7325 1.5015 1.7209 0935 54.691 4.002 -13.24 -14.41 -0.72 
33491.4000 0.399968 2.0790 1.5015 1.7209 0935 57.197 4.046 0.00 -14.41 -0.72 
33491.4000 0.399997 2.0790 1.5015 1.7267 09:36 59.702 4.089 0.00 -14.41 0.00 
33491.4000 0.400025 1.7325 1.5015 1.7209 0936 62122 4.129 -43.24 -14.41 -0.72 
33491.4001 0.400061 £0790 1.5015 1.7209 09:36 65.232 4.178 0.00 -14.41 -0.72 
33491.4001 0.400090 1.7325 1.5015 1.7209 09:36 67.738 4.216 -43.24 -14.41 -0.72 
33491.4001 0.400119 2.0790 1.5015 1.7209 0936 70.243 4.252 0.00 -14.41 -0.72 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.4001 0.400148 2.0790 1.5015 1.7209 0936 72749 
33491.4002 0.400177 2.0790 1.5015 1.7209 0936 75.254 
33491.4002 0.400213 2.0790 1.5015 1.7209 0936 78.365 
33491.4002 0.400242 1.7325 1.5015 1.7267 0936 80.870 
33491.4003 0.400271 2.0790 1.5015 1.7267 0936 83.376 
33491.4003 0.400300 2.0790 1.5015 1.7267 0936 85.882 
33491.4003 0.400329 2.0790 1.5015 1.7267 0936 88.387 
33491.4004 0.400358 20790 1.5015 1.7267 0936 90.893 
33491.4004 0.400394 1.7325 1.5015 1.7209 0936 94.003 
33491.4004 0.400422 20790 1.5015 1.7209 09:36 96.422 
33491.4005 0.400451 20790 1.5015 1.7209 0936 98.928 
33491.4005 0.400480 2.0790 1.5015 1.7209 09:36 101.434 
33491.4005 0.400508 2.0790 1.5015 1.7209 0936 103.853 
33491.4005 0.400537 20790 1.5015 1.7267 0936 106.358 
33491.4006 0.400574 1.7325 1.5015 1.7209 0936 109.555 
33491.4006 0.400602 2.0790 1.5015 1.7209 0936 111.974 
33491.4006 0.400631 1.7325 1.5015 1.7209 0936 114.480 
33491.4007 0.400661 2.0790 1.5015 1.7209 09:36 117.072 
33491.4007 0.400713 2.0790 1.5015 1.7267 09:37 121.565 
33491.4008 0.400774 1.7325 1.5015 1.7209 0937 126.835 
33491.4008 0.400826 1.7325 1.5015 1.7209 09:37 131.328 
33491.4009 0.400880 2.0790 1.5015 1.7209 09:37 135.994 
33491.4009 0.400933 1.7325 1.5015 1.7209 09:37 140.573 
33491.4010 0.400986 1.7325 1.5015 1.7209 09:37 145.152 
33491.4010 0.401038 1.7325 1.5015 1.7209 09:37 149.645 
33491.4011 0.401100 2.0790 1.5015 1.7267 09:37 155.002 
33491.4012 0.401152 1.7325 1.5015 1.7209 09:37 159.494 
33491.4012 0.401205 1.7325 1.5015 1.7209 09:37 164.074 
33491.4013 0.401258 1.7325 1.5015 1.7267 09:37 168.653 
33491.4013 0.401311 2.0790 1.5015 1.7209 0937 173.232 
33491.4014 0.401365 1.7325 1.5015 1.7209 0937 177.898 
33491.4014 0.401425 1.7325 1.5015 1.7267 0938 183.082 
33491.4015 0.401478 1.7325 1.5015 1.7209 0938 187.661 
33491.4015 0.401530 1.7325 1.5015 1.7267 0938 192154 
33491.4016 0.401583 1.7325 1.5015 1.7209 0938 196.733 
33491.4016 0.401637 1.7325 1.5015 1.7209 0938 201.398 
33491.4017 0.401698 1.7325 1.5015 1.7267 0938 206.669 
33491.4018 0.401750 1.7325 1.5015 1.7383 0938 211.162 
33491.4018 0.401803 1.7325 1.5015 1.7267 09:38 215.741 
33491.4019 0.401856 1.7325 1.5015 1.7209 09:38 220.320 
33491.4019 0.401910 1.7325 1.5015 1.7209 0938 224.986 
33491.4020 0.401963 1.7325 1.5015 1.7209 09:38 229.565 
33491.4020 0.402023 1.7325 1.5015 1.7267 09:38 234.749 
33491.4021 0.402076 1.7325 1.5015 1.7209 09:38 239.328 
33491.4021 0.402130 1.7325 1.5015 1.7209 0939 243.994 
33491.4022 0.402183 1.7325 1.5015 1.7209 0939 248.573 
33491.4022 0.402236 1.7325 1.5015 1.7209 0939 253.152 
33491.4023 0.402296 1.7325 1.5015 1.7209 0939 258.336 
33491.4024 0.402350 1.7325 1.5015 1.7209 09:39 253.002 
33491.4024 0.402402 1.7325 1.5015 1.7209 0939 267.494 
33491.4025 0.402455 1.7325 1.5015 1.7209 0939 272074 
33491.4026 0.402558 1.7325 1.5015 1.7267 09:39 280.973 
33491.4027 0.402674 1.7325 1.5015 1.7267 0939 290.995 
33491.4028 0.402789 1.7325 1.5015 1.7267 09:40 300.931 
33491.4029 0.402905 1.7325 1.5015 1.7267 09:40 310.954 
33491.4030 0.403020 1.7325 1.5015 1.7267 09:40 320.890 
33491.4031 0.403135 1.7325 1.5015 1.7267 09:40 330.826 
33491.4033 0.403251 1.7325 1.5015 1.7267 09:40 340.848 
33491.4034 0.403368 1.7325 1.5015 1.7267 09:40 350.957 
33491.4035 0.403484 2.0790 1.5015 1.7267 09:41 360.979 
33491.4038 0.403830 1.7325 1.5015 1.7267 09:41 390.874 
33491.4042 0.404178 1.7325 1.5015 1.7267 09:42 420.941 
33491.4045 0.404525 1.7325 1.5015 1.7209 09:42 450.922 

4.287 0.00 -14.41 -0.72 
4.321 0.00 -14.41 -0.72 
4.361 0.00 -14.41 -0.72 
4.393 -13.24 -14.41 0.00 
4.423 0.00 -14.41 0.00 
4.453 0.00 -14.41 0.00 
4.482 0.00 -14.41 0.00 
4.510 0.00 -14.41 0.00 
4.543 -43.24 -14.41 -0.72 
4.569 0.00 -14.41 -0.72 
4.594 0.00 -14.41 -0.72 
4.619 0.00 -14.41 -0.72 
4.643 0.00 -14.41 -0.72 
4.667 0.00 -14.41 0.00 
4.696 -13.24 -14.41 -0.72 
4.718 0.00 -14.41 -0.72 
4.740 -13.24 -14.41 •0.72 
4.763 0.00 -14.41 -0.72 
4.800 0.00 -14.41 0.00 
4.843 -43.24 -14.41 -0.72 
4.878 -43.24 -14.41 -0.72 
4.913 0.00 -14.41 -0.72 
4.946 -43.24 -14.41 -0.72 
4.978 -43.24 -14.41 -0.72 
5.008 -13.24 -14.41 -0.72 
5.043 0.00 -14.41 0.00 
5.072 -43.24 -14.41 -0.72 
5.100 -13.24 -14.41 -0.72 
5.128 -43.24 -14.41 0.00 
5.155 0.00 -14.41 -0.72 
5.181 -13.24 -14.41 -0.72 
5.210 -13.24 -14.41 0.00 
5.235 -43.24 -14.41 •0.72 
5.258 -43.24 -14.41 0.00 
5.282 -43.24 -14.41 -0.72 
5.305 -43.24 -14.41 •0.72 
5.331 -43.24 -14.41 0.00 
5.353 -13.24 -14.41 1.45 
5.374 -43.24 -14.41 0.00 
5.395 -43.24 -14.41 -0.72 
5.416 -43.24 -14.41 -0.72 
5.436 -13.24 -14.41 •0.72 
5.459 -43.24 -14.41 0.00 
5.478 -13.24 -14.41 -0.72 
5.497 -43.24 -14.41 -0.72 
5.516 -43.24 -14.41 -0.72 
5.534 -13.24 -14.41 -0.72 
5.554 -43.24 -1441 -0.72 
5.572 -43.24 -14.41 -0.72 
5.589 -13.24 -14.41 -0.72 
5.606 -43.24 -14.41 -0.72 
5.638 -43.24 -14.41 0.00 
5.673 -13.24 -14.41 0.00 
5.707 -13.24 -14.41 0.00 
5.740 -43.24 -14.41 0.00 
5.771 -13.24 -14.41 0.00 
5.802 -43.24 -14.41 0.00 
5.831 -43.24 -14.41 0.00 
5.861 -43.24 -14.41 0.00 
5.889 0.00 -14.41 0.00 
5.968 43.24 -14.41 0.00 
6.042 -43.24 -14.41 0.00 
6.111 -13.24 -14.41 -0.72 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.4049 0.404872 1.7325 1.5015 1.7267 09:43 480.902 
33491.4052 0.405219 1.7325 1.5015 1.7267 09:43 510.883 
33491.4056 0.405566 1.7325 1.5015 1.7267 09:44 540.864 
33491.4059 0.405913 1.7325 1.5015 1.7325 09.44 570.845 
33491.4063 0.406260 1.7325 1.5015 1.7325 09:45 600.826 
33491.4066 0.406608 1.7325 1.5015 1.7325 09:45 630.893 
33491.4070 0.406956 1.7325 1.5015 1.7325 09:46 660.960 
33491.4073 0.407302 1.7325 1.5015 1.7267 09:46 690.854 
33491.4076 0.407649 1.7325 1.5015 1.7325 09:47 720.835 
33491.4080 0.407998 1.7325 1.5015 1.7325 09:47 750.989 
33491.4083 0.408345 1.7325 1.5015 1.7267 09:48 780.970 
33491.4087 0.408691 1.7325 1.5015 1.7267 09:48 810.864 
33491.4090 0.409038 1.7325 1.5015 1.7267 09:49 840.845 
33491.4094 0.409387 1.7325 1.5015 1.7267 09:49 870.998 
33491.4097 0.409733 1.7325 1.5015 1.7267 09:50 900.893 
33491.4101 0.410081 1.7325 1.5015 1.7209 09:50 930.960 
33491.4104 0.410428 1.7325 1.5015 1.7267 09:51 960.941 
33491.4111 0.411122 1.7325 1.5015 1.7267 09:52 1020.902 
33491.4118 0.411816 1.7325 1.5015 1.7267 09:53 1080.864 

33491.4125 0.412510 1.7325 1.5015 1.7209 09:54 1140.826 
33491.4132 0.413205 1.7325 1.5015 1.7267 09:55 1200.874 
33491.4139 0.413899 1.7325 1.5015 1.7209 09:56 1260.835 
33491.4146 0.414594 1.7325 1.5015 1.7267 09:57 1320.883 
33491.4153 0.415288 1.7325 1.5015 1.7267 09:58 1380.845 
33491.4160 0.415983 1.7325 1.5015 1.7209 09:59 1440.893 
33491.4167 0.416677 1.7325 1.5015 1.7267 1000 1500.854 
33491.4174 0.417372 1.7325 1.5015 1.7209 1001 1550.902 
33491.4181 0.418066 1.7325 1.5015 1.7209 10.02 1520.864 
33491.4188 0.418760 1.7325 1.5015 1.7209 10X33 1680.826 
33491.4195 0.419455 1.7325 1.5015 1.7209 10:04 1740.874 
33491.4201 0.420149 1.7325 1.5015 1.7209 10:05 1800.835 
33491.4208 0.420844 1.7325 1.5015 1.7209 10.06 1860.883 
33491.4215 0.421538 1.7325 1.5015 1.7209 10:07 1920.845 
33491.4222 0.422233 1.7325 1.5015 1.7267 10.08 1980.893 
33491.4229 0.422927 1.7325 1.5015 1.7267 10:09 2040.854 
33491.4236 0.423622 1.7325 1.5015 1.7267 10:10 2100.902 
33491.4243 0.424316 1.7325 1.5015 1.7209 10:11 2150.864 
33491.4250 0.425010 1.7325 1.3860 1.7267 10:12 2220.826 
33491.4257 0.425705 1.7325 1.5015 1.7152 10:13 2280.874 
33491.4264 0.426399 1.7325 1.3860 1.7209 10:14 2340.835 
33491.4271 0.427094 1.7325 1.5015 1.7209 10:15 2400.883 
33491.4278 0.427788 1.7325 1.3860 1.7209 10:16 2460.845 
33491.4285 0.428483 1.7325 1.5015 1.7267 10:17 2520.893 
33491.4292 0.429177 1.7325 1.5015 1.7267 10:18 2580.854 
33491.4299 0.429872 1.7325 1.5015 1.7209 10:19 2640.902 
33491.4306 0.430566 1.7325 1.3850 1.7209 1020 2700.864 
33491.4313 0.431260 1.7325 1.5015 1.7267 1021 2760.826 
33491.4320 0.431955 1.7325 1.5015 1.7267 1022 2820.874 
33491.4326 0.432649 1.7325 1.5015 1.7267 1023 2880.835 
33491.4333 0.433344 1.7325 1.5015 1.7267 1024 2940.883 
33491.4340 0.434038 1.7325 1.5015 1.7267 1025 3000.845 
33491.4347 0.434733 1.7325 1.5015 1.7267 1026 3060.893 
33491.4354 0.435427 1.7325 1.5015 1.7267 1027 3120.854 
33491.4361 0.436122 1.3860 1.3860 1.7267 1028 3180.902 
33491.4368 0.436816 1.7325 1.5015 1.7267 1029 3240.864 
33491.4375 0.437510 1.7325 1.3860 1.7267 1030 3300.826 
33491.4382 0.438205 1.3860 1.3860 1.7267 1031 3360.874 
33491.4389 0.438899 1.3860 1.3860 1.7209 1032 3420.835 
33491.4396 0.439594 1.3860 1.3860 1.7209 1033 3480.883 
33491.4403 0.440288 1.3860 1.3860 1.7267 1034 3540.845 
33491.4410 0.440983 1.3860 1.3860 1.7267 1035 3600.893 
33491.4417 0.441677 1.3860 1.3860 1.7267 1036 3660.854 
33491.4424 0.442372 1.3860 1.3860 1.7325 1037 3720.902 

6.176 -43.24 -14.41 0.00 
6.236 -43.24 -14.41 0.00 
6.293 -43.24 -14.41 0.00 
6.347 -43.24 -14.41 0.72 
6.398 -43.24 -14.41 0.72 
6.447 -43.24 -14.41 0.72 
6.494 -43.24 -14.41 0.72 
6.538 -43.24 -14.41 ' 0.00 
6.580 -43.24 -14.41 0.72 
6.621 -43.24 -14.41 0.72 
6.661 -43.24 -14.41 0.00 
6.698 -43.24 -14.41 0.00 
6.734 -13.24 -14.41 0.00 
6.770 -43.24 -14.41 0.00 
6.803 -43.24 -14.41 0.00 
6.836 •43.24 -14.41 -0.72 
6.868 -43.24 -14.41 0.00 
6.928 ^13.24 -14.41 0.00 
6.986 -43.24 -14.41 0.00 
7.040 -13.24 -14.41 -0.72 
7.091 -43.24 -14.41 0.00 
7.140 ^13.24 -14.41 -0.72 
7.186 -43.24 -14.41 0.00 
7.230 -13.24 -14.41 0.00 
7.273 -13.24 -14.41 -0.72 
7.314 -43.24 -14.41 0.00 
7.353 -13.24 -14.41 -0.72 
7.391 -43.24 -14.41 -0.72 
7.427 -43.24 -14.41 -0.72 
7.462 -13.24 -14.41 -0.72 
7.496 -43.24 -14.41 •0.72 
7.529 -13.24 -14.41 -0.72 
7.561 -43.24 -14.41 -0.72 
7.591 -43.24 -14.41 0.00 
7.621 -43.24 -14.41 0.00 
7.550 -13.24 -14.41 0.00 
7.678 •43.24 -14.41 -0.72 
7.706 -13.24 -28.83 0.00 
7.732 -13.24 -14.41 -1.44 
7.758 -43.24 -28.83 -0.72 
7.784 -43.24 -14.41 -0.72 
7.808 -13.24 -28.83 -0.72 
7.832 -13.24 -14.41 0.00 
7.856 -43.24 -14.41 0.00 
7.879 -43.24 -14.41 -0.72 
7.901 -13.24 -28.83 -0.72 
7.923 ^13.24 -14.41 0.00 
7.945 -13.24 -14.41 0.00 
7.966 -43.24 -14.41 0.00 
7.986 -43.24 -14.41 0.00 
8.007 -43.24 -14.41 0.00 
8.026 -13.24 -1441 0.00 
8.046 -13.24 -14.41 0.00 
8.065 -86.49 -28.83 0.00 
8.084 -43.24 -14.41 0.00 
8.102 -13.24 -28.83 0.00 
8.120 -86.49 -28.83 0.00 
8.138 -86.49 -28.83 -0.72 
8.155 -86.49 -28.83 -0.72 
8.172 -86.49 -28.83 0.00 
8.189 -86.49 -28.83 0.00 
8.205 -86.49 -28.83 0.00 
8.222 -86.49 -28.83 0.72 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.4431 0.443066 1.3860 1.3860 1.7267 1038 3780.864 

33491.4438 0.443760 1.3860 1.3860 1.7267 1039 3840.826 
33491.4445 0.444455 1.3860 1.3860 1.7267 10:40 3900.874 
33491.4451 0.445149 1.3860 1.3860 1.7325 10:41 3960.835 
33491.4458 0.445844 1.3860 1.3860 1.7325 10:42 4020.883 

33491.4465 0.446538 1.3860 1.3860 1.7325 10:43 4080.845 

33491.4472 0.447233 1.3860 1.3860 1.7325 10:44 4140.893 

33491.4479 0.447927 1.3860 1.3860 1.7325 10:45 4200.854 

33491.4486 0.448622 1.3860 1.3860 1.7325 10:46 4260.902 

33491.4493 0.449316 1.3860 1.3860 1.7325 10:47 4320.864 

33491.4500 0.450010 1.3860 1.3860 1.7325 10:48 4380.826 
33491.4507 0.450705 1.3860 1.3860 1.7325 10:49 4440.874 
33491.4514 0.451399 1.3860 1.3860 1.7325 1050 4500.835 

33491.4521 0.452094 1.3860 1.3860 1.7325 1051 4560.883 
33491.4528 0.452788 1.3860 1.3860 1.7325 1052 4620.845 
33491.4535 0.453483 1.3860 1.3860 1.7325 1053 4680.893 

33491.4542 0.454177 1.3860 1.3860 1.7383 10:54 4740.854 
33491.4549 0.454872 1.3860 1.3860 1.7383 1055 4800.902 
33491.4556 0.455566 1.3860 1.3860 1.7383 10:56 4860.864 

AnaJogJOl Analog#02 Analog#03 
CURRENT... CURRENT... CURRENT... Elapsed t 

)ate Time FT FT FT Time sec. 
OOOO 

33491.6040 0.603985 1.5419 1429 
33491.6041 0.604108 1.5419 1429 
33491.6046 0.604608 1.5419 1430 
33491.6192 0.619207 1.5477 1451 
33491.6196 0.619559 1.5477 1452 
33491.6199 0.619906 1.5477 1452 
33491.6203 0.620253 1.5477 1453 
33491.6206 0.620601 1.5477 1453 
33491.6209 0.620948 1.5419 14:54 
33491.6213 0.621295 1.5477 14:54 

33491.6215 0.621539 1.5419 14:55 0.000 
33491.6216 0.621564 1.5361 14:55 2160 
33491.6216 0.621575 1.5304 14:55 3.110 
33491.6216 0.621587 1.5246 14:55 4.147 
33491.6216 0.621598 1.5188 14:55 5.098 
33491.6216 0.621610 1.5130 1455 6.134 
33491.6216 0.621622 1.5073 1455 7.171 
33491.6216 0.621640 1.5073 14:55 8.726 
33491.6217 0.621652 1.5015 14:55 9.763 
33491.6217 0.621663 1.5015 14:55 10.714 
33491.6217 0.621675 1.4957 1455 11.750 
33491.6217 0.621686 1.4957 1455 12701 
33491.6217 0.621706 1.4957 1455 14.429 
33491.6217 0.621718 1.4957 1455 15.466 
33491.6217 0.621729 1.4899 1455 16.416 
33491.6217 0.621741 1.4899 1455 17.453 
33491.6218 0.621752 1.4899 1455 18.403 
33491.6218 0.621764 1.4899 1455 19.440 
33491.6218 0.621784 1.4899 1455 21.168 
33491.6218 0.621795 1.4899 1455 22118 
33491.6218 0.621807 1.4842 1455 23.155 
33491.6218 0.621818 1.4842 1455 24.106 
33491.6218 0.621830 1.4899 1455 25.142 
33491.6218 0.621841 1.4899 1455 26.093 
33491.6219 0.621861 1.4842 1455 27.821 
33491.6219 0.621873 1.4899 1455 28.858 
33491.6219 0.621884 1.4842 1455 29.808 
33491.6219 0.621896 1.4842 14:55 30.845 

8.238 -86.49 -28.83 0.00 
8.253 -86.49 -28.83 0.00 
8.269 -86.49 -28.83 0.00 
8.284 -86.49 -28.83 0.72 
8.299 -86.49 -28.83 0.72 
8.314 -86.49 -28.83 0.72 
8.329 -86.49 -28.83 0.72 
8.343 -86.49 -28.83 0.72 
8.357 -86.49 -28.83 0.72 
8.371 -86.49 -28.83 0.72 
8.385 -86.49 -28.83 0.72 
8.399 -86.49 -28.83 0.72 
8.412 -86.49 -28.83 0.72 
8.425 -86.49 -28.83 0.72 
8.438 -86.49 -28.83 0.72 
8.451 -86.49 -28.83 0.72 
8.464 -86.49 -28.83 1.45 
8.477 -86.49 -28.83 1.45 
8.489 -86.49 -28.83 1.45 

PZA-4 

0.00 
0.770 -0.72 
1.135 -1.44 
1.422 -2.16 
1.629 -2.88 
1.814 -3.61 
1.970 -4.32 
2166 -J.32 
2279 -5.04 
2372 -5.04 
2464 -5.77 
2542 -5.77 
2669 -5.77 
2739 -5.77 
2798 -6.49 
2860 -6.49 
2913 -6.49 
2967 -6.49 
3.052 -6.49 
3.096 -6.49 
3.142 -7.20 
3.182 -7.20 
3.225 -6.49 
3.262 -6.49 
3.326 -7.20 
3.362 -6.49 
3.395 -7.20 
3.429 -7.20 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.6219 0.621907 1.4899 1455 31.795 3.459 -6.49 
33491.6219 0.621926 1.4842 14:55 33.437 3.510 -7.20 
33491.6219 0.621939 1.4899 14:55 34.560 3.543 -6.49 
33491.6220 0.621950 1.4842 14:55 35.510 3.570 -7.20 
33491.6220 0.621962 1.4899 1455 36.547 3.599 -6.49 
33491.6220 0.621973 1.4784 14:55 37.498 3.624 -7.92 
33491.6220 0.621985 1.4842 1455 38.534 3.652 -7.20 
33491.6220 0.622009 1.4842 14:55 40.608 3.704 -7.20 
33491.6220 0.622036 1.4842 1455 42941 3.760 -7.20 
33491.6221 0.622059 1.4842 14:55 44.928 3.805 -7.20 
33491.6221 0.622082 1.4842 1455 46.915 3.848 -7.20 

33491.6221 0.622105 1.4842 14:55 48.902 3.890 -7.20 
33491.6221 0.622128 1.4842 1455 50.890 3.930 -7.20 
33491.6222 0.622152 1.4842 14:55 52.963 3.970 -7.20 
33491.6222 0.622175 1.4842 14:55 54.950 4.006 -7.20 
33491.6222 0.622198 1.4842 14:55 56.938 4.042 -7.20 
33491.6222 0.622222 1.4784 14:56 59.011 4.078 -7.92 
33491.6222 0.622244 1.4842 14:56 60.912 4.109 -7.20 
33491.6223 0.622302 1.4842 14:56 65.923 4.188 -7.20 
33491.6224 0.622361 1.4842 14:56 71.021 4.263 -7.20 
33491.6224 0.622418 1.4784 14:56 75.946 4.330 -7.92 
33491.6225 0.622476 1.4784 14:56 80.957 4.394 -7.92 
33491.6225 0.622534 1.4784 14:56 85.968 4.454 -7.92 
33491.6226 0.622591 1.4842 14:56 90.893 4.510 -7.20 
33491.6226 0.622649 1.4784 14:56 95.904 4.563 -7.92 
33491.6227 0.622708 1.4842 14:56 101.002 4.615 -7.20 
33491.6228 0.622766 1.4784 14:56 106.013 4.664 -7.92 
33491.6228 0.622823 1.4784 14:56 110.938 4.709 -7.92 
33491.6229 0.622881 1.4784 14:56 115.949 4.753 -7.92 
33491.6229 0.622939 1.4784 14:57 120.960 4.795 -7.92 
33491.6230 0.622997 1.4784 14:57 125.971 4.836 -7.92 
33491.6231 0.623056 1.4784 14:57 131.069 4.876 -7.92 
33491.6231 0.623112 1.4726 14:57 135.907 4.912 -8.65 
33491.6232 0.623170 1.4726 14:57 140.918 4.948 -8.65 
33491.6232 0.623229 1.4784 14:57 146.016 4.984 -7.92 
33491.6233 0.623286 1.4784 14:57 150.941 5.017 -7.92 
33491.6233 0.623344 1.4784 14:57 155.952 5.050 -7.92 
33491.6234 0.623402 1.4784 14:57 160.963 5.081 -7.92 
33491.6235 0.623459 1.4726 14:57 165.888 5.111 -8.65 
33491.6235 0.623517 1.4726 14:57 170.899 5.141 -8.65 
33491.6236 0.623575 1.4726 14:57 175.910 5.170 -8.65 
33491.6236 0.623634 1.4726 14:58 181.008 5.199 -8.65 
33491.6237 0.623749 1.4784 14:58 190.944 5.252 -7.92 
33491.6239 0.623865 1.4726 14:58 200.966 5.303 -8.65 
33491.6240 0.623980 1.4784 14:58 210.902 5.351 -7.92 
33491.6241 0.624096 1.4726 14:58 220.925 5.398 -8.65 
33491.6242 0.624212 1.4726 14:58 230.947 5.442 -8.65 
33491.6243 • 0.624328 1.4726 1459 240.970 5.485 -8.65 
33491.6244 0.624443 1.4726 14:59 250.906 5.525 -8.65 
33491.6246 0.624559 1.4726 14:59 260.928 5.564 -8.65 
33491.6247 0.624676 1.4726 14:59 271.037 5.602 -8.65 
33491.6248 0.624791 1.4726 14:59 280.973 5.638 -8.65 
33491.6249 0.624906 1.4726 14:59 290.909 5.673 -8.65 
33491.6250 0.625022 1.4726 15:00 300.931 5.707 -8.65 
33491.6251 0.625138 1.4784 15.00 310.954 5.740 -7.92 
33491.6253 0.625253 1.4726 15.00 320.890 5.771 -8.65 
33491.6254 0.625369 1.4726 1500 330.912 5.802 -8.65 
33491.6255 0.625485 1.4726 1500 340.934 5.832 -8.65 
33491.6256 0.625601 1.4726 15:00 350.957 5.861 -8.65 
33491.6257 0.625718 1.4726 15.01 361.066 5.889 -8.65 
33491.6261 0.626064 1.4726 15:01 390.960 5.969 -8.65 
33491.6264 0.626411 1.4726 15.02 420.941 6.042 -8.65 
33491.6268 0.626758 1.4726 15.02 450.922 6.111 -8.65 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.6271 0.527105 1.4726 1503 480.902 6.176 -8.65 

33491.6275 0.627453 1.4726 15.03 510.970 6.236 -8.55 

33491.6278 0.627800 1.4726 15X54 540.950 6.293 -8.65 

33491.6281 0.628147 1.4726 1504 570.931 6.347 -8.65 

33491.6285 0.628494 1.4726 15X» 600.912 6.398 -8.55 

33491.6288 0.628841 1.4784 15.05 630.893 6.447 -7.92 

33491.6292 0.629189 1.4726 15X36 660.960 6.494 -8.55 

33491.6295 0.629536 1.4726 15.06 690.941 6.538 -8.65 

33491.6299 0.629884 1.4726 15.07 721.008 6.581 •8.65 

33491.6302 0.630230 1.4726 15:07 750.902 6.621 -8.65 

33491.6306 0.630578 1.4668 15.08 780.970 6.661 -9.37 

33491.6309 0.630925 1.4726 15.08 810.950 6.698 -8.65 

33491.6313 0.631272 1.4726 15.09 840.931 6.735 -8.65 

33491.6316 0.631620 1.4726 1509 870.998 6.770 -8.65 

33491.6320 0.631968 1.4726 15:10 901.066 6.804 -8.65 

33491.6323 0.632314 1.4726 15:10 930.960 6.836 -8.65 

33491.6327 0.632662 1.4658 15:11 961.027 6.868 -9.37 

33491.6334 0.633355 1.4726 15:12 1020.902 6.928 -8.65 

33491.6341 0.634050 1.4726 15:13 1080.950 6.986 -8.65 

33491.6347 0.634744 1.4726 15:14 1140.912 7.040 -8.65 

33491.6356 0.635574 1.4726 15:15 121Z624 7.101 -8.65 

33491.6360 0.635978 1.4726 15:15 1247.530 7.129 -8.65 

33491.6361 0.636133 1.4668 15:16 1260.922 7.140 -9.37 

33491.6368 0.636828 1.4668 15:17 1320.970 7.186 -9.37 
33491.6375 0.637522 1.4726 15:18 1380.931 7.231 -8.55 

33491.6382 0.638216 1.4726 15:19 1440.893 7.273 -8.65 

33491.6389 0.638911 1.4726 1520 1500.941 7.314 -8.55 
33491.6396 0.639605 1.4726 1521 1560.902 7.353 -8.65 

33491.6403 0.640300 1.4726 1522 1620.950 7.391 -8.65 

33491.6410 0.64O994 1.4726 1523 1680.912 7.427 -8.65 

33491.6417 0.641689 1.4726 1524 1740.960 7.462 -8.55 

33491.6424 0.642383 ' 1.4784 1525 1800.922 7.496 -7.92 

33491.6431 0.643078 1.4726 1526 1860.970 7.529 -8.65 

33491.6438 0.643772 1.4726 1527 J920.931 7.561 -8.65 

33491.6445 0.644466 1.4726 1528 "l980.893 7.591 -8.65 

33491.6452 0.645161 1.4784 1529 2040.941 7.621 -7.92 
33491.6459 0.645855 1.4668 1530 2100.902 7.650 -9.37 

33491.6466 0.546550 1.4726 1531 2160.950 7.678 -8.65 

33491.6472 0.647244 1.4726 1532 2220.912 7.706 -8.55 
33491.6479 0.647939 1.4726 1533 2280.960 7.732 -8.55 

33491.6486 0.648633 1.4726 1534 2340.922 7.758 -8.65 
33491.6493 (3.549328 1.4726 1535 2400.970 7.784 -8.55 
33491.6500 0.650022 1.4726 1536 2460.931 7.808 -8.65 
33491.6507 0.650718 1.4726 1537 2521.066 7.832 -8.65 
33491.6514 0.651411 1.4726 1538 2580.941 7.856 -8.55 
33491.6521 0.652105 1.4726 1539 2640.902 7.879 -8.55 

33491.6528 0.652800 1.4726 15:40 2700.950 7.901 -8.55 

33491.6535 0.653494 1.4784 15:41 2750.912 7.923 -7.92 
33491.6542 0.654189 1.4726 15:42 2820.960 7.945 -8.65 

33491.6549 0.654883 1.4726 15:43 2880.922 7.966 -8.65 
33491.6556 0.655578 1.4726 15:44 2940.970 7.986 -8.65 
33491.6553 0.656272 1.4726 15:45 3000.931 8.007 -8.65 

33491.6570 . 0.656966 1.4726 15:46 3060.893 8.026 -8.65 

33491.6577 0.657661 1.4726 15.47 3120.941 8.046 -8.65 
33491.6584 0.658355 1.4726 15:48 3180.902 8.065 -8.65 
33491.6591 0.659051 1.4726 15:49 3241.037 8.084 -8.65 
33491.6597 0.659745 1.4726 15:50 3300.998 8.102 -8.65 
33491.6604 0.650439 1.4726 15:51 3350.960 8.120 -8.65 
33491.6611 0.661133 1.4726 15:52 3420.922 8.138 -8.65 
33491.6618 0.661828 1.4726 15:53 3480.970 8.155 -8.65 
33491.6625 0.662522 1.4726 15:54 3540.931 8.172 -8.65 

33491.6632 0.663216 1.4726 1555 3600.893 8.189 -8.65 
33491.6639 0.663912 1.4726 15:56 3661.027 8.205 -8.55 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.6646 0.664605 1.4726 15:57 3720.902 8.222 -8.55 

33491.6653 0.665300 1.4726 15:58 3780.950 8.238 -8.55 

33491.6660 0.665994 1.4726 1559 3840.912 8.253 -8.65 

33491.6667 0.666689 1.4726 16:00 3900.960 8.269 -8.65 
33491.6674 0.667383 1.4726 16.01 3960.922 8.284 -8.65 

33491.6681 0.668078 1.4726 1602 4020.970 8.299 -8.65 
33491.6688 0.668772 1.4668 16.03 4080.931 8.314 -9.37 

33491.6695 0.669466 1.4668 1604 4140.893 8.329 -9.37 

33491.6702 0.670161 1.4726 1605 4200.941 8.343 -8.65 
33491.6709 0.670855 1.4668 1606 4260.902 8.357 -9.37 
33491.6716 0.671550 1.4668 1607 4320.950 8.371 -9.37 

33491.6722 0.672244 1.4726 1608 4380.912 8.385 -8.65 
33491.6729 0.672939 1.4726 16.09 4440.960 8.399 -8.65 
33491.6736 0.673633 1.4668 16:10 4500.922 8.412 -9.37 

33491.6743 0.674328 1.4726 16:11 4560.970 8.425 -8.65 
33491.6750 0.675022 1.4726 16:12 4620.931 8.438 -8.65 
33491.6757 0.675716 1.4726 16:13 4680.893 8.451 -8.65 
33491.6764 0.676412 1.4668 16:14 4741.027 8.464 -9.37 
33491.6771 0.677105 1.4726 16:15 4800.902 8.477 -8.65 
33491.6778 0.677800 1.4726 16:16 4860.950 8.489 -8.65 

33491.6785 0.678494 1.4726 16:17 4920.912 8.501 -8.65 
33491.6792 0.679189 1.4726 16:18 4980.960 8.513 -8.65 
33491.6799 0.679883 1.4726 16:19 5040.922 8.525 -8.65 
33491.6806 0.680579 1.4726 1620 5101.056 8.537 -8.65 
33491.6813 0.681272 1.4726 1621 5160.931 8.549 -8.65 
33491.6820 0.681966 1.4726 1622 5220.893 8.560 -8.65 
33491.6827 0.682661 1.4726 1623 5280.941 8.572 -8.65 
33491.6834 0.683355 1.4726 1624 5340.902 8.583 -8.55 
33491.6841 0.684050 1.4726 1625 5400.950 8.594 -8.65 
33491.6847 0.684744 1.4784 1626 5460.912 8.605 -7.92 
33491.6854 0.685439 1.4726 1627 5520.960 8.616 -8.55 
33491.6861 0.686133 1.4726 1628 5580.922 8.627 -8.65 
33491.6868 0.686828 1.4726 1629 5540.970 8.638 -8.65 
33491.6875 0.687522 1.4726 1630 5700.931 8.548 -8.65 
33491.6882 0.688216 1.4726 1631 5760.893 8.559 -8.65 
33491.6889 0.688911 1.4726 1632 5820.941 8.669 -8.55 
33491.6896 0.689605 1.4726 1633 5880.902 8.679 -8.65 
33491.6903 0.690300 1.4726 1634 5940.950 8.690 -8.65 
33491.6910 0.690994 1.4726 1635 6000.912 8.700 -8.65 
33491.6917 0.691689 1.4726 1636 5060.960 8.710 -8.65 
33491.6924 0.692383 1.4784 1637 6120.922 8.719 -7.92 
33491.6931 0.693078 1.4726 1638 6180.970 8.729 -8.65 
33491.6938 0.693772 1.4726 1639 6240.931 8.739 -8.55 
33491.6945 0.694466 1.4726 16:40 6300.893 8.748 -8.65 
33491.6952 0.695161 1.4784 16:41 6360.941 8.758 -7.92 
33491.6959 0.695855 1.4726 16:42 5420.902 8.767 -8.65 
33491.6966 0.696550 1.4726 16:43 6480.950 8.777 -8.65 
33491.6972 0.697244 1.4784 16:44 6540.912 8.786 -7.92 
33491.6979 0.697939 1.4726 16:45 6600.960 8.795 -8.65 
33491.6986 0.698633 1.4726 16:46 6560.922 8.804 -8.65 
33491.6993 0.699328 1.4957 16:47 6720.970 8.813 -5.77 
33491.7000 0.700022 1.4899 16:48 6780.931 8.822 -6.49 
33491.7007 0.700716 1.4784 16:49 6840.893 8.831 -7.92 
33491.7014 0.701411 1.4726 1650 6900.941 8.839 -8.65 
33491.7021 0.702105 1.4726 1651 6960.902 8.848 -8.65 
33491.7028 0.702800 1.4726 1652 7020.950 8.857 -8.65 
33491.7035 0.703494 1.4726 1653 7080.912 8.865 -8.65 
33491.7042 0.704189 1.4784 16:54 7140.960 8.874 -7.92 
33491.7049 0.704883 1.4726 16:55 7200.922 8.882 -8.65 
33491.7056 0.705578 1.4784 1656 7260.970 8.890 -7.92 
33491.7063 0.706272 1.5304 16:57 
33491.7070 0.706966 1.5419 16:58 
33491.7077 0.707661 1.5419 1659 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33491.7084 0.708355 1.5419 
33491.7091 0.709050 0.0578 

1700 
1701 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
MANUAL RECORDINGS AND DATA CONVERSION 

PZA1 PZA2 PZA3 PZA4 PZA5 
cm cm cm cm cm 

FIRST TEST 
0 28 51.8 

0.25 26.5 51.8 
0.5 26.2 51.8 

0.75 26.1 51.8 
1 26 51.7 

1.25 26 51.7 
1.5 26 51.7 

1.75 25.95 51.7 
2 25.95 51.7 

2.25 25.9 51.7 
2.5 25.9 51.7 

3 25.9 51.7 
3.5 25.8 51.7 

4 25.8 51.7 
4.5 25.8 51.7 

5 25.8 51.7 
11.25 25.75 51.7 

12 25.75 51.7 
20 

21.75 25.75 51.5 
2225 25.75 51.5 

23 25.75 51.5 
26 25.75 51.5 
71 25.7 51.6 

PZA4 PZA5 PZA6 
PZA6 Delta t ln(t) delta P delta P delta P 

on sec PSF PSF PSF 

62.7 0 0 0 0 
62.7 15 270805 -6.1417 0 0 
62.7 30 3.4012 -7.3701 0 0 
627 45 3.80666 -7.7795 0 0 
62.7 60 4.09434 -8.189 -0.4094 0 
62.7 75 4.31749 -8.189 -0.4094 0 
62.7 90 4.49981 -8.189 -0.4094 0 
62.7 105 4.65396 -8.3937 -0.4094 0 
62.7 120 4.78749 -8.3937 -0.4094 0 
62.7 135 4.90527 -8.5984 -0.4094 0 
62.7 150 5.01064 -8.5984 -0.4094 0 
62.7 180 5.19296 -8.5984 -0.4094 0 
62.7 210 5.34711 -9.0079 -0.4094 0 
62.7 240 5.48064 -9.0079 -0.4094 0 
62.7 270 5.59842 -9.0079 -0.4094 0 
62.7 300 5.70378 -9.0079 -0.4094 0 
62.8 675 6.51471 -9.2126 -0.4094 0.40945 
62.7 720 6.57925 -9.2126 -0.4094 0 
62.6 1200 7.09008 -0.4094 
62.6 1305 7.17396 -9.2126 -1.2283 -0.4094 

6255 1335 7.19669 -9.2126 -1.2283 -0.6142 
62.5 1380 7.22984 -9.2126 -1.2283 -0.8189 

6255 1560 7.35244 -9.2126 -1.2283 -0.6142 
63 4260 8.35702 -9.4173 -0.8189 

PZA1 PZA2 PZA3 P2A4 PZA5 PZA6 
cm cm cm cm cm cm 

iCONDTEST 
0 28 51.8 6285 13.8 56 

0.25 26.5 13.8 56 
0.5 26.2 51.65 62.8 56 

0.75 26.15 62.8 13.9 56 
1 26.05 51.65 62.8 56 

1.25 26 51.6 62.8 14 56 
1.5 26 51.6 62.8 14 56 

1.75 26 51.6 14 
2 25.9 51.6 627 14 55.9 

225 25.85 14 55.9 
25 25.8 14 55.9 

3 25.8 51.6 6275 14 55.9 
3.25 25.8 51.55 14 55.9 
3.5 25.8 51.6 14 55.9 

4 25.8 51.6 62.7 14 55.9 
4.5 25.75 51.6 62.7 14 55.9 

5 25.7 51.6 6265 14 55.9 
5.5 51.6 6265 14.1 55.9 

8 
9.5 25.6 51.55 6265 

10.5 13.4 
10.75 55.8 
14.5 25.6 

15 51.5 62.6 
16.3 55.75 

17 13.25 
18 25.5 

18.5 51.5 
18.75 62.6 

23 51.65 
24.5 25.5 62.6 
25.5 13.25 

PZA1 PZA2 PZA3 PZA5 PZA6 
Jeltat Nt) ' delta P delta P delta P delta P delta P 
sec PSF PSF PSF PSF PSF 

0 0 0 0 0 0 
15 270805 -6.1417 0 0 
30 3.4012 -7.3701 -0.6142 -0.2047 0 
45 3.80666 -7.5748 -0.2047 0.40945 0 
60 4.09434 -7.9843 -0.6142 -0.2047 0 
75 4.31749 -8.189 -0.8189 -0.2047 0.8189 0 
90 4.49981 -8.189 -0.8189 -0.2047 0.8189 0 

105 4.65396 -8.189 -0.8189 0.8189 
120 4.78749 -8.5984 -0.8189 -0.6142 0.8189 -0.4094 
135 4.90527 -8.8031 0.8189 -0.4094 
150 5.01064 -9.0079 0.8189 -0.4094 
180 5.19296 -9.0079 -0.8189 -0.4094 0.8189 -0.4094 
195 5.273 -9.0079 -1.0236 0.8189 -0.4094 
210 5.34711 -9.0079 -0.8189 0.8189 -0.4094 
240 5.48064 -9.0079 -0.8189 -0.6142 0.8189 -0.4094 
270 5.59842 -9.2126 -0.8189 -0.6142 0.8189 -0.4094 
300 5.70378 -9.4173 -0.8189 -0.8189 0.8189 -0.4094 
330 5.79909 -0.8189 -0.8189 1.22835 -0.4094 
480 6.17379 
570 6.34564 -9.8268 -1.0236 -0.8189 
630 6.44572 -1.6378 
645 6.46925 -0.8189 
870 6.76849 -9.8268 
900 6.80239 -1.2283 -1.0236 
978 6.88551 -1.0236 

1020 6.92756 -2252 
1080 6.98472 -10.236 
1110 7.01212 -1.2283 
1125 7.02554 -1.0236 
1380 7.22984 -0.6142 
1470 7.29302 -10.236 -1.0236 
1530 7.33302 -2.252 



SVE PILOT TEST - ACID DOCK AT DSI ARTESIA, NM FACILITY 
MANUAL RECORDINGS AND DATA CONVERSION 

26 
44.25 

44.5 
45 

45.5 
46 
60 

60.5 
61 

61.5 
62 

65.5 
76 

76.75 
77 

77.5 
78 

78.5 
79.5 
101 
102 

102.5 
103.5 
104.5 

119 
119.75 
120.25 
120.75 

25.5 

25.5 

25.45 

51.25 

51.55 

51.7 

62.4 

626 

62.7 
62.8 

63 

25.55 

25.6 

51.9 

52 

13.05 

13.25 

13.45 

13.4 

13.65 

13.7 

55.65 

55.8 

55.95 
55.9 

56.1 

56.1 

1560 7.35244 
2655 7.8842 
2670 7.88983 
2700 7.90101 
2730 7.91206 
2760 7.92299 
3600 8.18869 
3630 8.19699 
3660 8.20522 
3690 8.21338 
3720 8.22148 
3930 8.27639 
4560 8.42508 
4605 8.4349 
4620 8.43815 
4650 8.44462 
4680 8.45105 
4710 8.45744 
4770 8.4701 
6060 8.70947 
6120 8.71932 
6150 8.72421 
6210 8.73392 
6270 8.74353 
7140 8.87347 
7185 8.87975 
7215 8.88392 
7245 8.88807 

-10.236 

-10.236 

-10.441 

-2252 

-1.0236 

-0.4094 

-1.8425 

-1.0236 

-0.6142 
43.2047 

0.61417 

-10.031 

-9.8268 

0.40945 

0.8189 

-3.0709 

-2252 

-1.4331 

-1.6378 

-0.6142 

-0.4094 

-1.0236 

-1.4331 

-0.8189 

-0.2047 
-0.4094 

0.40945 

0.40945 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

Data Wednesday September 11,1991 6:49 PM 
PlotFle C.\TEMPOATA\ART-2A01.PRN 
DataRe CMEMPOATA\ART-2A.HEX 
ARTESIA #2 
Time of Rret Log in Specified Window 
33492423726857 0.4237268519 

Analog #01 PZB-1 
CURRENT.... Clock Elapsed Ln« delta P 

Time FT Time Time PSF 

33492.4237 0.423727 1.3456 10:10:10 sec 

334924242 0.424215 1.3398 10:10:52 
334924246 0.424571 1.3456 10:11:23 
334924249 0.424918 1.3456 10:11:53 
334924253 0.425265 1.3456 10:12:23 
334924256 0.425612 1.3456 10:1253 
334924260 0.425959 1.3456 10:13:23 
334924263 0.426307 1.3456 10:13:53 
334924267 0.426654 1.3456 10:14:23 
334924270 0.427001 1.3456 10:14:53 

334924271 0.427095 1.3398 10:15:01 0.000 -0.72 
334924271 0.427117 1.3225 10:15:03 1.901 0.642 -288 
334924271 0.427128 1.3109 10:15:04 2.851 1.048 -4.33 
334924271 0.427140 1.2936 10:15:05 3.888 1.358 -6.49 
334924272 0.427160 1.2647 10:15:07 5.616 1.726 -10.10 
334924272 0.427171 1.2532 10:15:08 6.566 1.882 -11.53 
334924272 0.427183 1.2474 10:15:09 7.603 2.029 -12.26 
334924272 0.427194 1.2416 10:15:10 8.554 2146 -12.98 
334924272 0.427206 1.2358 10:15:11 9.590 2.261 -13.70 
334924272 0.427226 1.2301 10:15:12 11.318 2.426 -14.41 
334924272 0.427237 1.2243 10:15:13 12269 2.507 -15.14 
334924273 0.427250 1.2301 10:15:14 13.392 2595 -14.41 
334924273 0.427262 1.2243 10:15:15 14.429 2669 -15.14 
334924273 0.427273 1.2243 10:15:16 15.379 2.733 -15.14 
334924273 0.427293 1.2185 10:15:18 17.107 2.839 -15.86 
334924273 0.427304 1.2185 10:15:19 18.058 2.894 -15.86 
334924273 0.427316 1.2185 10:15:20 19.094 2.949 -15.86 
334924273 0.427328 1.2185 10:15:21 20.131 3.002 -15.86 
334924273 0.427339 1.2185 10:15:22 21.082 3.048 -15.86 
334924274 0.427351 1.2127 10:15:23 22118 3.096 -16.59 
334924274 0.427370 1.2185 10:15:25 23.760 3.168 -15.86 
334924274 0.427382 1.2127 10:15:26 24.797 3.211 -16.59 
334924274 0.427394 1.2127 10:15:27 25.834 3.252 -16.59 
334924274 0.427405 1.2127 10:15:28 26.784 3.288 -16.59 
334924274 0.427417 1.2127 10:15:29 27.821 3.326 -16.59 
334924274 0.427436 1.2127 10:15:30 29.462 3.383 -16.59 
334924274 0.427448 1.2070 10:15:32 30.499 3.418 -17.30 
334924275 0.427459 1.2127 10:15:32 31.450 3.448 -16.59 
334924275 0.427471 1.2127 10:15:33 32486 3.481 -16.59 
334924275 0.427483 1.2127 10:15:35 33.523 3.512 -16.59 
334924275 0.427502 1.2127 10:15:36 35.165 3.560 -16.59 
334924275 0.427514 1.2127 10:15:37 36.202 3.589 -16.59 
334924275 0.427525 1.2127 10:15:38 37.152 3.615 -16.59 
334924275 0.427538 1.2070 10:15:39 38.275 3.645 -17.30 
334924276 0.427550 1.2070 10:15:40 39.312 3.672 -17.30 
334924276 0.427561 1.2070 10:15:41 40.262 3.695 -17.30 
334924276 0.427591 1.2070 10:15:44 42854 3.758 -17.30 
334924276 0.427615 1.2070 10:15:46 44.928 3.805 -17.30 
334924276 0.427638 1.2070 10:15:48 46.915 3.848 -17.30 
334924277 0.427661 1.2070 10:15:50 48.902 3.890 -17.30 
334924277 0.427684 1.2070 10:15:52 50.890 3.930 -17.30 
334924277 0.427707 1.2070 10:15:54 52877 3.968 -17.30 
334924277 0.427730 1.2070 10:15:56 54.864 4.005 -17.30 
334924278 0.427753 1.2012 10:15:58 56.851 4.040 -18.02 
334924278 0.427779 1.2012 10:16:00 59.098 4.079 -18.02 
334924278 0.427800 1.2012 10:1602 60.912 4.109 -18.02 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334924279 0.427859 1.2012 10:16:07 66.010 4.190 -18.02 
334924279 0.427917 1.2012 10:16:12 71.021 4.263 -18.02 
334924280 0.427975 1.1954 10:16:17 76.032 4.331 -18.74 
334924280 0.428032 1.2012 10:16:22 80.957 4.394 -18.02 
334924281 0.428090 1.1954 10:16:27 85.968 4.454 -18.74 
334924281 0.428148 1.1954 10:16:32 90.979 4.511 -18.74 
334924282 0.428206 1.2012 10:16.37 95.990 4.554 -18.02 
334924283 0.428254 1.2012 10:16:42 101.002 4.615 -18.02 
334924283 0.428322 1.1954 10:16:47 106.013 4.654 -18.74 
334924284 0.428380 1.1954 10:16:52 111.024 4.710 -18.74 
334924284 0.428438 1.1954 10:16:57 116.035 4.754 -18.74 
334924285 0.428495 1.1954 10:17:02 120.960 4.795 -18.74 
334924286 0.428553 1.1954 10:17:07 125.971 4.836 -18.74 
334924286 0.428610 1.1954 10:17:12 130.896 4.874 -18.74 
334924287 0.428669 1.1954 10:17:17 135.994 4.913 -18.74 
334924287 0.428727 1.1954 10:17:22 141.005 4.949 -18.74 
334924288 0.428785 1.1954 10:17:27 146.016 4.984 -18.74 
334924288 0.428843 1.1954 10:17:32 151.027 5.017 -18.74 
334924289 0.428900 1.1954 10:17:37 155.952 5.050 -18.74 
334924290 0.428958 1.1954 10:17:42 160.963 5.081 -18.74 
334924290 0.429016 1.1954 10:17:47 165.974 5.112 -18.74 
334924291 0.429074 1.1954 10:17:52 170.986 5.142 -18.74 
334924291 0.429132 1.1954 10:17:57 175.997 5.170 -18.74 
334924292 0.429190 1.1954 10:18:02 181.008 5.199 -18.74 
334924293 0.429306 1.1954 10:18:12 191.030 5.252 -18.74 
334924294 0.429421 1.1954 10:18:22 200.956 5.303 -18.74 
334924295 0.429536 1.1954 10:18:32 210.902 5.351 -18.74 
334924297 0.429652 1.1954 10:18:42 220.925 5.398 -18.74 
334924298 0.429767 1.1954 10:18:52 230.861 5.442 -18.74 
334924299 0.429884 1.1954 10:19:02 240.970 5.485 -18.74 
334924300 0.430000 1.1954 10:19:12 250.992 5.525 -18.74 
334924301 0.430116 1.1954 10:19:22 261.014 5.565 -18.74 
334924302 0.430231 1.1896 10:19:32 270.950 5.502 -19.47 
334924303 0.430347 1.1954 10:19:42 280.973 5.638 -18.74 
334924305 0.430463 1.1954 10:19:52 290.995 5.673 -18.74 
334924306 0.430579 1.1954 10:2002 301.018 5.707 -18.74 
334924307 0.430694 1.1954 10:20:12 310.954 5.740 -18.74 
334924308 0.430810 1.1954 10:20:22 320.976 5.771 -18.74 
334924309 0.430926 1.1896 10:20:32 330.998 5.802 -19.47 
334924310 0.431041 1.1954 10:20:42 340.934 5.832 -18.74 
334924312 0.431157 1.1896 10:20:52 350.957 5.861 -19.47 
334924313 0.431273 1.1896 10:2102 360.979 5.889 -19.47 
334924316 0.431619 1.1896 10:21:32 390.874 5.968 -19.47 
334924320 0.431968 1.1896 10:2202 421.027 6.043 -19.47 
334924323 0.432314 1.1896 10:22:32 450.922 6.111 -19.47 
334924327 0.432661 1.1896 10:23:02 480.902 6.176 -19.47 
334924330 0.433008 1.1896 10:23:32 510.883 6.236 -19.47 
334924334 0.433356 1.1896 10:2402 540.950 6.293 -19.47 
334924337 0.433703 1.1896 10:24:32 570.931 6.347 -19.47 
334924341 0.434050 1.1839 10:2502 600.912 6.398 -20.18 
334924344 0.434397 1.1839 10:25:32 630.893 6.447 -20.18 
334924347 0.434744 1.1839 10:26.02 660.874 6.494 -20.18 
334924351 0.435091 1.1839 10:26:32 690.854 6.538 -20.18 
334924354 0.435439 1.1839 10:2702 720.922 6.581 -20.18 
334924358 0.435787 1.1839 10:27:32 750.989 6.621 -20.18 
334924351 0.436133 1.1839 10:2802 780.883 6.660 -20.18 
334924355 0.436480 1.1839 10:28:32 810.864 6.698 -20.18 
334924368 0.436829 1.1781 10:29:02 841.018 6.735 -20.90 
334924372 0.437175 1.1839 10:29:32 870.912 6.770 -20.18 
334924375 0.437523 1.1781 10:3002 900.979 6.803 -20.90 
334924379 0.437870 1.1839 10:30:32 930.960 6.836 -20.18 
334924382 0.438218 1.1781 10:3102 961.027 6.868 -20.90 
334924389 0.438911 1.1781 10:3202 1020.902 6.928 -20.90 
334924396 0.439605 1.1781 10:33:02 1080.864 6.986 -20.90 
334924403 0.440300 1.1723 10:34:02 1140.912 7.040 -21.53 
334924410 0.440994 1.1723 10:35:02 1200.874 7.091 -21.63 
334924417 0.441689 1.1723 10:3602 1260.922 7.140 -21.63 
334924424 0.442383 1.1723 10:3702 1320.883 7.186 -21.63 
334924431 0.443078 1.1781 10:3802 1380.931 7.231 -20.90 
334924438 0.443772 1.1665 10:39.02 1440.893 7.273 -22.35 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334924445 0.444466 
334924452 0.445161 
334924459 0.445855 
334924466 0.446550 
334924472 0.447244 
334924479 0.447939 
334924486 0.448634 
334924500 0.450022 
334924514 0.451411 
334924528 0.452800 
334924542 0.454189 
334924556 0.455578 
334924570 0.456966 
334924584 0.458355 
334924597 0.459744 
334924611 0.461133 
334924625 0.462522 
334924639 0.463911 
334924653 0.465300 
334924667 0.466689 
334924681 0.468078 
334924695 0.469466 
334924709 0.470855 
334924722 0.472244 
334924735 0.473633 
334924750 0.475022 
334924764 0.476411 
334924778 0.477800 
334924792 0.479189 
334924806 0.480578 
334924820 0.481966 
334924834 0.483355 
334924847 0.484744 
334924861 0.486133 
334924875 0.487522 
334924889 0.488911 
334924903 0.490300 
334924917 0.491689 
334924931 0.493078 
334924945 0.494466 
334924959 0.495855 
334924972 0.497244 
334924986 0.498633 
334925000 0.500022 
334925014 0.501411 
334925028 0.502800 

WASHBAY AFTERNOON SVE TESTS 
334925804 0.580351 
334925813 0.581294 
334925817 0.581654 
334925820 0.582001 
334925823 0.582348 
334925827 0.582696 
334925830 0.583043 

334925833 0.583345 
334925834 0.583367 
334925834 0.583378 
334925834 0.583398 
334925834 0.583410 
334925834 0.583421 
334925834 0.583433 
334925834 0.583444 
334925835 0.583456 
334925835 0.583476 
334925835 0.583487 
334925835 0.583499 
334925835 0.583510 
334925835 0.583522 
334925835 0.583542 

1.1781 10:40:02 1500.854 7.314 -20.90 
1.1723 10:4102 1560.902 7.353 -21.63 
1.1723 10:4202 1620.864 7.391 -21.63 
1.1781 10:43:02 1680.912 7.427 -20.90 
1.1781 10:4402 1740.874 7.462 -20.90 
1.1781 10:45.02 1800.922 7.496 -20.90 
1.1781 10:46.02 1860.970 7.529 -20.90 
1.1723 10:4802 1980.893 7.591 -21.63 
1.1723 10:5002 2100.902 7.650 -21.63 
1.1723 10:52.02 2220.912 7.706 -21.63 
1.1723 10:54:02 2340.922 7.758 -21.63 
1.1723 10:56:02 2460.931 7.808 -21.63 
1.1723 10:58:02 2580.854 7.856 -21.63 
1.1723 1100:02 2700.864 7.901 -21.63 
1.1565 1102:02 2820.874 7.945 -22.35 
1.1665 11:0402 2940.883 7.986 -22.35 
1.1723 1106.02 3060.893 8.026 -21.63 
1.1723 11O8:02 3180.902 8.065 -21.63 
1.1665 11:1002 3300.912 8.102 -22.35 
1.1665 11:1202 3420.922 8.138 -22.35 
1.1665 11:14:02 3540.931 8.172 -22.35 
1.1665 11:16:02 3660.854 8.205 -22.35 
1.1665 11:18:02 3780.864 8.238 -22.35 
1.1665 11:20:02 3900.874 8.269 -22.35 
1.1655 11:22:02 4020.883 8.299 -22.35 
1.1608 11:24:02 4140.893 8.329 -23.06 
1.1608 11:26:02 4260.902 8.357 -23.06 
1.1665 11:28:02 4380.912 8.385 -22.35 
1.1608 11:30:02 4500.922 8.412 -23.06 
1.1608 11:32:02 4620.931 8.438 -23.06 
1.1665 11:34.02 4740.854 8.464 -22.35 
1.1608 11:36:02 4860.864 8.489 -23.06 
1.1655 11:38:02 4980.874 8.513 -2235 
1.1508 11:4002 5100.883 8.537 -23.06 
1.1508 11:42.02 5220.893 8.560 -23.06 
1.1608 11:44:02 5340.902 8.583 -23.06 
1.1608 11:46:02 5460.912 8.605 -23.06 
1.1608 11:4802 5580.922 8.627 -23.06 
1.1608 11:50:02 5700.931 8.648 -23.06 
1.1608 11:52:02 5820.854 8.669 -23.06 
1.1608 11:54:02 5940.864 8.690 -23.06 
1.1608 11:56:02 6060.874 8.710 -23.06 
1.1550 11:58:02 6180.883 8.729 -23.79 
1.1608 120002 6300.893 8.748 -23.06 
1.3225 1202:02 
1.3282 1204:02 

1.3340 13:55:42 
1.3340 13:57:04 
1.3340 13:57:35 
1.3398 13:58.05 
1.3282 13:58:35 
1.3398 13:59.05 
1.3340 13:59:35 

PZB-3 
1.3398 14:0001 0.000 0.72 
1.3225 1400:03 1.901 0.542 -1.44 
1.3167 14.O0.O4 2.851 1.048 -216 
1.3051 140006 4.579 1.522 -3.61 
1.2994 1400:07 5.616 1.726 -1.32 
1.2994 14:00:08 6.566 1.882 -4.32 
1.2820 14:0009 7.603 2.029 -6.49 
1.2763 14:00:10 8.554 2146 -7.20 
1.2763 14:00:11 9.590 2.261 -7.20 
1.2705 1400:12 11.318 2.426 -7.92 
1.2589 1400:13 12269 2.507 -9.37 
1.2589 1400:14 13.306 2588 -9.37 
1.2589 1400:15 14.256 2.657 -9.37 
1.2589 1400:16 15.293 2.727 -9.37 
1.2532 14:00:18 17.021 2.834 -10.08 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334925336 0.583553 1.2532 1400:19 17.971 2.889 -10.08 
334925836 0.583565 1.2416 1400:20 19.008 2.945 -11.53 
334925836 0.583576 1.2474 140021 19.958 2.994 -10.81 
334925836 0.583588 1.2416 1400:22 20.995 3.044 -11.53 
334925836 0.583608 1.2589 1400:24 22723 3.123 -9.37 
334925836 0.583619 1.2358 1400:25 23.674 3.164 -1226 
334925836 0.583631 1.2474 1400:26 24.710 3.207 -10.81 
334925836 0.583642 1.2416 1400:27 25.661 3.245 -11.53 
334925837 0.583654 1.2416 14.00:28 26.698 3.285 -11.53 
334925837 0.583666 1.2416 1400:29 27.734 3.323 -11.53 
334925837 0.583685 1.2416 1400:30 29.376 3.380 -11.53 
334925837 0.583697 1.2358 1400:31 30.413 3.415 -1226 
334925837 0.583708 1.2358 1400:32 31.363 3.446 -1226 
334925837 0.583720 1.2358 1400:33 32400 3.478 -12.26 
334925837 0.583731 1.2358 14:00:34 33.350 3.507 -12.26 
334925838 0.583751 1.2358 14:00:36 35.078 3.558 -12.26 
334925838 0.583763 1.2358 1400:37 36.115 3.587 -1226 
334925838 0.583774 1.2358 1400:38 37.066 3.613 -12.26 
334925838 0.583786 1.2358 1400:39 38.102 3.640 -12.26 
334925838 0.583797 1.2358 1400:40 39.053 3.665 -12.26 
334925838 0.583815 1.2358 1400:42 40.608 3.704 -12.26 
334925838 0.583840 1.2301 14:00:44 42768 3.756 -12.97 
334925839 0.583865 1.2416 14:00:46 44.928 3.805 -11.53 
334925839 0.583888 1.2358 1400:48 46.915 3.848 -12.26 
334925839 0.583911 1.2301 1400:50 48.902 3.890 -12.97 
334925839 0.583934 1.2301 14.00:52 50.890 3.930 -12.97 
334925840 0.583957 1.2301 1400:54 52877 3.968 -12.97 
334925840 0.583980 1.2301 1400:56 54.864 4.005 -12.97 
334925840 0.584003 1.2358 14:00:58 56.851 4.040 -12.26 
334925840 0.584029 1.2301 1401.00 59.098 4.079 -1297 
334925841 0.584050 1.2358 14:0102 60.912 4.109 -12.26 
334925841 0.584108 1.2243 140107 65.923 4.188 -13.69 
334925842 0.584166 1.2301 1401:12 70.934 4.262 -12.97 
334925842 0.584223 1.2243 1401:17 75.859 4.329 -13.69 
334925843 0.584281 1.2301 1401:22 80.870 4.393 -1297 
334925843 0.584339 1.2301 14:01:27 85.882 4.453 -12.97 
334925844 0.584397 1.2301 1401:32 90.893 4.510 -12.97 
334925845 0.584455 1.2301 14:01:37 95.904 4.563 -12.97 
334925845 0.584513 1.2301 14:01:42 100.915 4.614 -12.97 
334925846 0.584571 1.2301 1401:47 105.926 4.663 -12.97 
334925846 0.584628 1.2243 1401:52 110.851 4.708 -13.69 
334925847 0.584686 1.2301 14.01:57 115.862 4.752 -1297 
334925847 0.584744 1.2301 14O202 120.874 4.795 -12.97 
334925848 0.584802 1.2301 140207 125.885 4.835 -1297 
334925849 0.584860 1.2301 140212 130.896 4.874 -1297 
334925849 0.584918 1.2301 14.0217 135.907 4.912 -12.97 
334925850 0.584976 1.2301 140222 140.918 4.948 -1297 
334925850 0.585034 1.2301 1402:27 145.930 4.983 -12.97 
334925851 0.585091 12301 1402:32 150.854 5.016 -12.97 
334925851 0.585149 1.2243 1402:37 155.866 5.049 -13.69 
334925852 0.585207 1.2243 140242 160.877 5.081 -13.69 
334925853 0.585265 1.2243 140247 165.888 5.111 -13.69 
334925853 0.585323 1.2243 140252 170.899 5.141 -13.69 
334925854 0.585381 1.2243 1402:57 175.910 5.170 -13.69 
334925854 0.585440 1.2243 140302 181.008 5.199 -13.69 
334925856 0.585554 1.2243 1403:12 190.858 5.252 -13.69 
334925857 0.585670 1.2243 14.0322 200.880 5.303 -13.69 
334925858 0.585786 1.2243 1403:32 210.902 5.351 -13.69 
334925859 0.585902 1.2243 1403:42 220.925 5.398 -13.69 
334925860 0.586017 1.2243 1403:52 230.861 5.442 -13.69 
334925861 0.586133 1.2243 1404O2 240.883 5.484 -13.69 
334925862 0.586249 1.2243 1404:12 250.906 5.525 -13.69 
334925864 0.586365 1.2243 1404:22 260.928 5.564 -13.69 
334925865 0.586480 1.2243 1404:32 270.864 5.602 -13.69 
334925866 0.586596 1.2243 1404:42 280.886 5.638 -13.69 
334925867 0.586712 1.2243 1404:52 290.909 5.673 -13.69 
334925868 0.586828 1.2243 1405:02 300.931 5.707 -13.69 
334925869 0.586943 12243 1405:12 310.867 5.739 -13.69 
334925871 0.587059 1.2243 1405:22 320.890 5.771 -13.69 
334925872 0.587175 1.2070 1405:32 330.912 5.802 -15.85 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334925873 0.587291 1.2301 14:05:42 340.934 5.832 -1297 
334925874 0.587406 1.2243 14:05:52 350.870 5.860 -13.69 
334925875 0.587523 1.2185 140602 360.979 5.889 -14.41 
334925879 0.587869 1.2243 1406:32 390.874 5.968 -13.69 
334925882 0.588216 1.2243 14:07:02 420.854 6.042 -13.69 
334925886 0.588564 1.2127 1407:32 450.922 6.111 -15.14 
334925889 0.588911 1.2243 140802 480.902 6.176 -13.69 
334925893 0.589258 1.2243 1408:32 510.883 6.236 -13.69 
334925896 0.589605 1.2127 14:09:02 540.864 6.293 -15.14 
334925900 0.589953 1.2243 14:09:32 570.931 6.347 -13.69 
334925903 0.590300 1.2243 14:1002 600.912 6.398 -13.69 
334925906 0.590647 1.2301 14:10:32 630.893 6.447 -1297 
334925910 0.590994 1.2243 14:1102 660.874 6.494 -13.69 
334925913 0.591341 1.2243 14:11:32 690.854 6.538 -13.69 
334925917 0.591689 1.2243 14:1202 720.922 6.581 -13.69 
334925920 0.592036 1.2243 14:1232 750.902 6.621 -13.69 
334925924 0.592383 1.2243 14:13:02 780.883 6.660 -13.69 
334925927 0.592730 1.2301 14:13:32 810.864 6.698 -12.97 
334925931 0.593078 1.2301 14:1402 840.931 6.735 -12.97 
334925934 0.593425 1.2243 14:14:32 870.912 6.770 -13.69 
334925938 0.593772 1.2243 14:1502 900.893 6.803 -13.69 
334925941 0.594119 1.2243 14:15:32 930.874 6.836 -13.69 
334925945 0.594468 1.2243 14:16:02 961.027 6.868 -13.69 
334925952 0.595161 1.2243 14:17:02 1020.902 6.928 -13.69 
334925959 0.595855 1.2301 14:18:02 1080.864 6.986 -1297 
334925966 0.596550 1.2243 14:19:02 1140.912 7.040 -13.69 
334925972 0.597244 1.2243 14:2002 1200.874 7.091 -13.69 
334925979 0.597939 1.2243 14:21:02 1260.922 7.140 -13.69 
334925986 0.598633 1.2301 14:2202 1320.883 7.186 -12.97 
334925993 0.599328 1.2243 14:23:02 1380.931 7.231 -13.69 
334926000 0.600022 1.2301 14:24:02 1440.893 7.273 -12.97 
334926007 0.600716 1.2301 14:25:02 1500.854 7.314 -12.97 
334926014 0.601411 1.2301 14:26.02 1560.902 7.353 -12.97 
334926021 0.602105 1.2301 14:27:02 1620.864 7.391 -12.97 
334926028 0.602800 1.2301 14:2802 1680.912 7.427 -12.97 
334926035 0.603494 1.2301 14:2902 1740.874 7.462 -12.97 
334926042 0.604189 1.2301 14:30:02 1800.922 7.496 -1297 
334926049 0.604884 1.2301 14:31:02 1860.970 7.529 -12.97 
334926063 0.606272 1.2301 14:33.02 1980.893 7.591 -12.97 
334926077 0.607661 1.2243 14:35:02 2100.902 7.650 -13.69 
334926091 0.609050 1.2301 14:3702 2220.912 7.706 -1297 
334926104 0.610439 1.2358 14:39:02 2340.922 7.758 -12.26 
334926118 0.611828 1.2243 14:4102 2460.931 7.808 -13.69 
334926132 0.613216 1.2301 14:43:02 2580.854 7.856 -12.97 
334926146 0.614605 1.2301 14:45:02 2700.864 7.901 -12.97 
334926160 0.615994 1.2301 14:4702 2820.874 7.945 -12.97 
334926174 0.617383 1.2301 14:4902 2940.883 7.986 -12.97 
334926188 0.618772 1.2301 14:51.02 3060.893 8.026 -12.97 
334926202 0.620161 1.2301 14:5302 3180.902 8.065 -12.97 
334926216 0.621550 1.2301 14:55:02 3300.912 8.102 -12.97 
334926229 0.622939 1.2301 14:57:02 3420.922 8.138 -1297 
334926243 0.624328 1.2301 14:5902 3540.931 8.172 -1297 
334926257 0.625716 1.2301 15:01.02 3660.854 8.205 -12.97 
334926271 0.627105 1.2301 15.03.02 3780.864 8.238 -12.97 
334926285 0.628494 1.2301 1505:02 3900.874 8.269 -12.97 
334926299 0.629883 1.2301 15.0702 4020.883 8.299 -12.97 
334926313 0.631272 1.2301 15:09:02 4140.893 8.329 -1297 

334926419 0.641909 1.3340 15:24:21 
334926420 0.641966 1.3340 15:24:26 
334926420 0.642024 1.3340 15:24:31 
334926421 0.642082 1.3340 15:24:36 
334926421 0.642140 1.3340 15:24:41 
334926422 0.642198 1.3340 15:24:46 
334926423 0.642256 1.3398 15:24:51 
334926423 0.642314 1.3398 15:24:56 
334926424 0.642372 1.3398 15:25:01 
334926424 0.642429 1.3340 15:25:06 
TTTEST 
334926507 0.650696 1.3340 15.37.00 0.000 0.00 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334926507 0.650713 1.3340 15:37:02 1.469 0.384 0.00 
334926507 0.650725 1.3282 15:37:03 2506 0.919 -0.72 
334926507 0.650736 1.3225 15:37:04 3.456 1.240 -1.44 
334926508 0.650756 1.3109 15:37:05 5.184 1.646 -288 
334926508 0.650767 1.2994 15:37:06 6.134 1.814 -4.32 
334926508 0.650779 1.2936 15:37.07 7.171 1.970 -5.04 
334926508 0.650791 1.2878 15:37:08 8.208 2.105 -5.77 
334926508 0.650802 1.2763 15:3709 9.158 2.215 -7.20 
334926508 0.650822 1.2705 15:37:11 10.886 2.388 -7.92 
334926508 0.650833 1.2647 15:37:12 11.837 2.471 -8.65 
334926508 0.650845 1.2647 15:37:13 12874 2.555 -8.65 
334926509 0.650856 1.2589 15:37:14 13.824 2.626 -9.37 
334926509 0.650868 1.2589 15:37:15 14.861 2.699 -9.37 
334926509 0.650888 1.2532 15:37:17 16.589 2.809 -10.08 
334926509 0.650899 1.2532 15:37:18 17.539 2.864 -10.08 
334926509 0.650911 1.2474 15:37:19 18.576 2.922 -10.81 
334926509 0.650922 1.2474 15:37:20 19.526 2972 -10.81 
334926509 0.650934 1.2474 15:37:21 20.563 3.024 -10.81 
334926509 0.650946 1.2474 15:37:22 21.600 3.073 -10.81 
334926510 0.650965 1.2474 15:37:23 23.242 3.146 -10.81 
334926510 0.650977 1.2474 15:37:24 24.278 3.190 -10.81 
334926510 0.650988 1.2416 15:37:25 25.229 3.228 -11.53 
334926510 0.651000 1.2416 15:37:26 26.266 3.268 -11.53 
334926510 0.651012 1.2416 15:37:27 27.302 3.307 -11.53 
334926510 0.651031 1.2301 15:37:29 28.944 3.365 -12.97 
334926510 0.651043 1.2358 15:37:30 29.981 3.401 -12.26 
334926511 0.651054 1.2358 15:37:31 30.931 3.432 -12.26 
334926511 0.651066 1.2358 15:37:32 31.968 3.465 -12.26 
334926511 0.651078 1.2358 15:37:33 33.005 3.497 -1226 
334926511 0.651098 1.2358 15:37:35 34.733 3.548 -12.26 
334926511 0.651110 1.2358 15:37:36 35.770 3.577 -12.26 
334926511 0.651122 1.2358 15:37:37 36.806 3.606 -12.26 
334926511 0.651133 1.2358 15:37:38 37.757 3.631 -12.26 
334926511 0.651145 1.2358 15:37:39 38.794 3.658 -12.26 
334926512 0.651168 1.2358 15:37:41 40.781 3.708 -12.26 
334926512 0.651193 1.2301 15:37:43 42941 3.760 -12.97 
334926512 0.651214 1.2358 15:37:45 44.755 3.801 -12.26 
334926512 0.651237 1.2358 15:37:47 46.742 3.845 -1226 
334926513 0.651260 1.2358 15:37:49 48.730 3.886 -12.26 
334926513 0.651284 1.2358 15:37:51 50.803 3.928 -12.26 
334926513 0.651307 1.2358 15:37:53 52790 3.966 -12.26 
334926513 0.651330 1.2358 15:37:55 54.778 4.003 -1226 
334926514 0.651353 1.2358 15:37:57 56.765 4.039 -12.26 
334926514 0.651378 1.2358 15:37:59 58.925 4.076 -1226 
334926514 0.651399 1.2358 15:38:01 60.739 4.107 -1226 
334926515 0.651457 1.2358 15:38:06 65.750 4.186 -12.26 
334926515 0.651515 1.2358 15:38:11 70.762 4.259 -1226 
334926516 0.651573 1.2358 15:38:16 75.773 4.328 -12.26 
334926516 0.651631 1.2358 15:38:21 80.784 4.392 -12.26 
334926517 0.651689 1.2358 15:38:26 85.795 4.452 -1226 
334926517 0.651747 1.2358 15:38:31 90.806 4.509 -1226 
334926518 0.651804 1.2358 15:38:36 95.731 4.562 -1226 
334926519 0.651862 1.2301 15:38:41 100.742 4.613 -12.97 
334926519 0.651920 1.2358 15:38:46 105.754 4.661 -1226 
334926520 0.651978 1.2358 15:38:51 110.765 4.707 -12.26 
334926520 0.652036 1.2358 15:38:56 115.776 4.752 -1226 
334926521 0.652094 1.2301 15:39:01 120.787 4.794 -12.97 
334926522 0.652152 1.2243 15:3906 '125.798 4.835 -13.69 
334926522 0.652209 1.2301 15:39:11 130.723 4.873 -12.97 
334926523 0.652267 1.2358 15:39:16 135.734 4.911 -12.26 
334926523 0.652325 • 1.2301 15:39:21 140.746 4.947 -12.97 
334926524 0.652383 1.2301 15:39:26 145.757 4.982 -12.97 
334926524 0.652441 1.2301 15:39:31 150.768 5.016 -1297 
334926525 0.652499 1.2301 15:39:36 155.779 5.048 -12.97 
334926526 0.652557 1.2301 15:39:41 160.790 5.080 -12.97 
334926526 0.652615 1.2301 15:39:46 165.802 5.111 -12.97 
334926527 0.652672 1.2301 15:39:51 170.726 5.140 -12.97 
334926527 0.652730 1.2301 15:39:56 175.738 5.169 -12.97 
334926528 0.652789 1.2243 15:40:01 180.835 5.198 -13.69 
334926529 0.652904 1.2301 15:40:11 190.771 5.251 -12.97 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

334926530 0.653020 1.2301 15:4021 200.794 5.302 -12.97 
334926531 0.653135 1.2301 15:40:31 210.730 5.351 -12.97 
334926533 0.653251 1.2301 15:40:41 220.752 5.397 -12.97 
334926534 0.653367 1.2301 15:40:51 230.774 5.441 -12.97 
334926535 0.653483 1.2301 15:41.01 240.797 5.484 -12.97 
334926536 0.653598 1.2301 15:41:11 250.733 5.524 -12.97 
334926537 0.S53714 1.2301 15:41:21 260.755 5.564 -12.97 
334926538 0.653830 1.2301 15:41:31 270.778 5.601 -12.97 
334926539 0.653946 1.2301 15:41:41 280.800 5.638 -12.97 
334926541 0.654061 1.2705 15:41:51 
334926542 0.654177 1.3109 15:4201 
334926543 0.654293 1.3282 15:4211 
334926544 0.654409 1.3282 15:4221 
334926545 0.654524 1.3340 15:42:31 
334926546 0.654640 1.3340 15:42:41 
334926548 0.654756 1.3340 15:42:51 
334926549 0.654873 1.3340 15:43:01 
334926552 0.655219 1.3340 15:43:31 

334926597 0.659728 1.3340 15:5000 0.000 0.00 
334926597 0.659748 1.3398 15:5002 1.728 0.547 0.72 
334926598 0.659759 1.3282 15:5003 2.678 0.985 -0.72 
334926598 0.659771 1.3225 15:5004 3.715 1.312 -1.44 
334926598 0.659782 1.3109 15:50:05 4.666 1.540 -288 
334926598 0.659794 1.3051 15:5006 5.702 1.741 -3.61 
334926598 0.659814 1.2878 15:5008 7.430 2.006 -5.77 
334926598 0.659825 1.2820 15:50:09 8.381 2.126 -6.49 
334926598 0.659837 1.2763 15:50:10 9.418 2.243 -7.20 
334926598 0.659848 1.2705 15.50:11 10.368 2.339 -7.92 
334926599 0.659860 1.2647 15:50:12 11.405 2.434 -8.65 
334926599 0.659880 1.2589 15:50:14 13.133 2.575 -9.37 
334926599 0.659891 1.2589 15:50:15 14.083 2.645 -9.37 
334926599 0.659903 1.2532 15:50:16 15.120 2716 -10.08 
334926599 0.659914 1.2532 15:50:17 16.070 2.777 -10.08 
334926599 0.659926 1.2532 15:50:18 17.107 2.839 -10.08 
334926599 0.659937 1.2474 15:50:19 18.058 2.894 -10.81 
334926600 0.659957 1.2474 15:50:20 19.786 2.985 -10.81 
334926600 0.659969 1.2474 15:50:21 20.822 3.036 -10.81 
334926600 0.659980 1.2416 15:50:22 21.773 3.081 -11.53 
334926600 0.659992 1.2416 15:50:23 22810 3.127 -11.53 
334926600 0.660003 1.2416 15:50:24 23.760 3.168 -11.53 
334926600 0.660023 1.2416 15:50:26 25.488 3.238 -11.53 
334926600 0.660035 1.2358 15:50:27 26.525 3.278 -12.26 
334926600 0.660046 1.2416 15:50:28 27.475 3.313 -11.53 
334926601 0.660058 1.2358 15:50:29 28.512 3.350 -1226 
334926601 0.660069 1.2358 15:50:30 29.462 3.383 -12.26 
334926601 0.660089 1.2358 15:50:32 31.190 3.440 -12.26 
334926601 0.660101 1.2358 15:50:33 32227 3.473 -12.26 
334926601 0.660112 1.2358 15:50:34 33.178 3.502 -12.26 
334926601 0.660125 1.2358 15:50:35 34.301 3.535 -12.26 
334926601 0.660137 1.2358 15:50:36 35.338 3.565; 

-1226 
334926601 0.660148 1.2358 15:50:37 36.288 3.591 -12.26 
334926602 0.660168 1.2358 15:50:39 38.016 3.638 -1226 
334926602 0.660179 1.2358 15:50:39 38.966 3.663 -12.26 
334926602 0.660191 12358 15:50:41 40.003 3.689 -12.26 
334926602 0.660219 1.2358 15:50:43 42422 3.748 -1226 
334926602 0.660242 1.2358 15:50:45 44.410 3.793 -12.26 
334926603 0.660265 1.2358 15:50:47 46.397 3.837 -12.26 
334926603 0.660291 1.2358 15:50:49 48.643 3.885 -1226 
334926603 0.660311 1.2358 15:50:51 50.371 3.919 -12.26 
334926603 0.660334 1.2301 15:50:53 52358 3.958 -12.97 
334926604 0.660358 1.2358 15:50:55 54.432 3.997 -1226 
334926604 0.660381 1.2358 15:50:57 56.419 4.033 -12.26 
334926604 0.6604O4 1.2301 15:50:59 58.406 4.067 -12.97 
334926604 0.660428 1.2358 15:51:01 60.480 4.102 -12.26 
334926605 0.660485 1.2358 15:51.06 65.405 4.181 -12.26 
334926605 0.660543 1.2301 15:51:11 70.416 4.254 -12.97 
334926606 0.660601 1.2301 15:51:16 75.427 4.323 -12.97 
334926607 0.660659 1.2301 15:51:21 80.438 4.387 -12.97 
334926607 0.660716 1.2301 15:51:26 85.363 4.447 -12.97 



SVE PILOT TEST - WASH BAY AT DSI ARTESIA, NM FACILITY 
DATA LOGGER RECORDINGS AND DATA CONVERSION 

33492.6608 0.660774 1.2301 15:51:31 90.374 4.504 -1297 
334926608 0.660832 1.2301 15:51:36 95.386 4.558 -1297 
334926609 0.660890 1.2301 15:51:41 100.397 4.609 -12.97 
334926609 0.660948 1.2301 15:51:46 105.408 4.658 -12.97 
334926610 0.661006 1.2301 15:51:51 110.419 4.704 -12.97 
334926611 0.661064 1.2301 15:51:56 115.430 4.749 -1297 
334926611 0.661122 1.2301 15:5201 120.442 4.791 -12.97 
334926612 0.661179 1.2358 15:5206 125.366 4.831 -1226 
334926612 0.661237 1.2301 15:5211 130.378 4.870 -1297 
334926613 0.661295 1.2301 15:5216 135.389 4.908 -1297 
334926614 0.661353 1.2301 15:52:21 140.400 4.944 -1297 
334926614 0.661411 1.2301 15:5226 145.411 4.980 -12.97 
334926615 0.661469 1.2301 15:5231 150.422 5.013 -1297 
334926615 0.661527 1.2243 15:52:36 155.434 5.046 -13.69 
334926616 0.661584 1.2301 15:52:41 160.358 5.077 -1297 
334926616 0.661642 1.2243 15:5246 165.370 5.108 -13.69 
334926617 0.661700 1.2301 15:52:51 170.381 5.138 -12.97 
334926618 0.661758 1.2358 15:5256 175.392 5.167 -12.26 
334926618 0.661817 1.2243 15:53:01 180.490 5.196 -13.69 
334926619 0.661932 1.2301 15:53:11 190.426 5.249 -1297 
334926620 0.662047 1.2301 15:53:21 200.362 5.300 -12.97 
334926622 0.662163 1.2301 15:53:31 210.384 5.349 -12.97 
334926623 0.662279 1.2301 15:53:41 220.406 5.395 -12.97 
334926624 0.662395 1.2301 15:53:51 230.429 5.440 -12.97 
334926625 0.662510 1.2301 15:5401 240.365 5.482 -12.97 
334926626 0.662626 1.2358 15:54:11 250.387 5.523 -12.26 
334926627 0.662742 1.2994 15:54:21 
334926629 0.662858 1.3167 15:54:31 
334926630 0.662973 1.3282 15:54:41 
334926631 " 0.663089 1.3340 15:54:51 
334926632 0.663205 1.3340 15:55.01 
334926633 0.663321 1.3456 15:55:11 
334926634 0.663436 1.3340 15:55:21 
334926636 0.663552 1.3340 15:55:31 
334926637 0.663668 1.3340 15:55:41 
334926638 0.663784 1.3340 15:55:51 
334926639 0.663900 1.3340 15:56:01 



SVE PILOT TEST - AT DSI ARTESIA, NM FACILITY 
MANUAL RECORDINGS AND DATA CONVERSION 

ln(t) PZB2 PZB3 PZB4 
Time PZB1 PZB2 PZB3 PZB4 Time Delta P Delta P Delta P 

min cm cm cm cm sac PSF PSF PSF 
0.00 68.60 74.90 77.20 0 0.00 0.00 0.00 
0.25 67.60 72.90 76.80 15 2708 -».09 -8.19 -1.64 
0.50 67.30 72.30 76.50 30 3.401 -5.32 -10.65 -287 
0.75 67.20 7215 76.40 45 3.807 -5.73 -11.26 -3.28 
1.00 67.10 7200 76.38 60 4.094 -6.14 -11.87 -3.36 
1.25 67.00 71.90 76.35 75 4.317 -6.55 -1228 -3.48 
1.50 67.00 71.90 76.30 90 4.500 -8.55 -1228 -3.69 
1.75 67.00 71.85 76.30 105 4.654 -6.55 -1249 -3.69 
200 66.90 71.85 76.28 120 4.787 -6.96 -1249 -3.77 
2.25 66.90 71.80 76.25 135 4.905 -6.96 -1269 <3.89 
250 66.90 71.80 76.25 150 5.011 -6.96 -1269 -3.89 
275 66.90 71.80 76.22 165 5.106 -6.96 -1269 -4.01 
3.00 66.90 71.80 76.22 180 5.193 -8.96 -1269 -4.01 
3.25 66.90 71.80 76.22 195 5.273 -6.96 -12.69 -4.01 
3.50 66.90 71.80 76.22 210 5.347 -6.96 -12.69 -4.01 
3.75 66.90 71.80 76.22 225 5.416 -6.96 -1269 -4.01 
4.00 66.90 71.75 76.22 240 5.481 -6.96 -1290 -4.01 
4.25 66.90 71.75 76.22 255 5.541 -6.96 -1290 -4.01 
4.50 66.90 71.75 76.20 270 5.598 -6.96 -1290 -4.09 
4.75 66.90 71.75 76.20 285 5.652 -6.96 -1290 4.09 
5.00 66.90 71.75 76.20 300 5.704 -6.96 -1290 -4.09 

10.00 66.85 71.65 76.15 600 6.397 -7.17 -13.31 4.30 
18.00 66.80 71.55 76.10 1080 6.985 -7.37 -13.72 -4.50 
30.00 66.80 71.70 76.15 1800 7.496 -7.37 -13.10 -1.30 
45.00 66.80 71.65 76.10 2700 7.901 -7.37 -13.31 4.50 
60.00 66.70 71.55 76.10 3600 8.189 -7.78 -13.72 4.50 
75.00 66.75 71.50 76.10 4500 8.412 -7.57 -13.92 4.50 

100.00 66.75 71.50 76.05 6000 8.700 -7.57 -13.92 4.71 

ln(t) PZB1 PZB2 PZB4 

0.00 74.60 68.20 77.00 0 0.00 0.00 0.00 
0.17 73.00 10.2 2322 -6.55 
0.25 70.90 15 2708 -15.15 
0.50 70.30 30 a401 -17.61 
0.75 70.10 76.30 45 3.807 -18.43 -287 
1.00 70.00 76.25 60 4.094 -18.83 -3.07 
1.25 66.60 76.20 75 4.317 -8.55 -3.28 
1.50 70.00 76.15 90 4.500 -18.83 -3.48 
1.75 66.60 76.15 105 4.654 -6.55 -3.48 
200 66.60 76.10 120 4.787 -6.55 -3.69 
225 70.00 135 4.905 -18.83 
250 69.90 150 5.011 -19.24 
275 66.55 76.10 165 5.106 -6.76 -3.69 
3.00 69.90 76.05 180 5.193 -19.24 -3.89 
3.50 66.50 76.05 210 5.347 -6.96 -3.89 
4.00 69.85 76.05 240 5.481 -19.45 -3.89 
4.50 69.85 66.50 76.05 270 5.598 -19.45 -6.96 -3.89 
5.00 69.80 76.00 300 5.704 -19.65 -4.09 
5.25 66.50 76.00 315 5.753 -6.96 -4.09 
6.50 76.00 390 5.966 -1.09 
7.50 69.80 66.50 76.00 450 6.109 -19.65 -8.96 4.09 

13.00 69.80 66.45 76.00 780 6.659 -19.65 -7.17 -4.09 
20.00 69.80 66.40 76.00 1200 7.090 -19.65 -7.37 -4.09 
30.00 69.80 66.45 76.00 1800 7.496 -19.65 -7.17 -4.09 
45.00 69.80 66.50 76.00 2700 7.901 -19.65 -6.96 4.09 
60.00 69.80 66.40 76.00 3600 8.189 -19.65 -7.37 4.09 
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