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:I :INTRODUCTION 

This report presents the findings of a RCRA Facility 

Investigation (RFI) conducted at the Spartan Technology, Inc. 

(Spartan) facility located at 9621 Coors Road, NW, in Albuquerque, 

New Mexico. 

This RFI was conducted under the conditions of an 

Administrative Order on Consent entered into by Spartan and the 

u.s. Environmental Protection Agency (EPA) which became effective 

October 1, 1988. This report is being submitted in accordance with 

the provisions of that Consent Order. 

50l.S3 
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II BACKGROUND 

The Sparton facility is sited on an approximate 12-acre parcel 

of land located on the northwest side of Albuquerque, on State 

Highway 448, known locally as Coors Road, approximately 0.75 miles 

north of the intersection of Coors Road and Paseo del Norte (See 

Figure 1). 

The Sparton facility began operation in 1961, and since that 

time has been engaged in the ma'nufacture of electronic components, 

including printed circuit boards. The manufacturing process 

generates two waste streams which are managed as hazardous wastes: 

an aqueous metal plating waste, and a solvent waste stream. The 

plating wastes were stored in an in-ground concrete basin until 

approximately 1975. This basin was replaced by a lined surface 

impoundment in 1975, termed the "West Pond". A second lined 

surface impoundment was installed circa 1977. This pond was termed 

the "East Pond". Accumulated wastewater was periodically removed 

from the ponds via vacuum truck for off-site disposal at a 

permitted facility. Figure 2 shows the facility layout. 

After the installation of the East Pond, the West Pond was not 

used again until January 1981. At that time, the West Pond was 

refurbished by providing a new liner and by constructing concrete 

sidewalls for liner support. From 1981 through August 1983, use of 

the two ponds was alternated so that each pond could be regularly 

inspected. No significant liner damage was identified during any 

501.S3 
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of these inspections. In August 1983, Sparton ceased discharging 

to either pond and removed the plating wastes which were in the 

ponds at that time. The ponds have not been used since that time. 

Plating wastes are currently stored in drums in an on-site "less 

than 90 day" storage facility prior to shipment to a permitted off-

site disposal facility. 

Waste solvents were accumulated in an on-site concrete sump 

and allowed to evaporate. Use of this sump was discontinued in 

1980, at which time Sparton began to store the waste solvents in 

drums prior to off-site disposal at a permitted facility. 

In 1983, several groundwater monitoring wells were installed 

around the pond and sump area to determine whether there had been 

a release of hazardous constituents from the ponds or the sump. 

Analytical results from groundwater samples taken from these wells 

indicated concentrations of several constituents above state 

standards. 

Since this initial finding in 1983, investigation of the 

nature and extent of the contamination continued through 1987. 

During this period, Sparton worked closely with the New Mexico 

Environmental Improvement Division (EID) . Also during this period, 

the ponds were closed, and the entire pond and sump area was capped 

under a state-approved closure plan. In 1987, when it became 

apparent that contaminants had migrated beyond facility boundaries, 

the EPA commenced negotiations with Sparton to develop an 

Administrative Order on Consent. This Order was signed and became 

501.S3 
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effective on October 1, 1988. Under the provisions of this order, 

in early 1989 Sparton completed the installation and startup of an 

interim groundwater recovery well system to begin removal of 

contaminants from the more concentrated areas of the contaminant 

plume in the upper flow zone. 

Since 1983, the results of the ongoing investigation have been 

published in a number of reports, copies of which have been 

previously furnished to EPA and EID. A list of these reports is 

included in Figure 3. 

The remainder of this RFI report will summarize the findings 

of the RCRA Facility Investigation, drawing on information from 

previous reports where appropriate for needed detail. The purpose 

of the RCRA Facility Investigation is to develop the information 

needed to support a Corrective Measures study. 

501.S3 
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F:IGURE 3 
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III SOURCE CHARACTERIZATION 

A. Description of Ponds and Sump 

The pond and sump area at the Coors Road facility is believed 

to be the source of soil and groundwater contamination at the site. 

The pond and sump area is located on the north side of the main 

building (See Figure 2). 

The East and West ponds were used to store aqueous plating 

wastes from the process areas. Some evaporation took place from 

the ponds, but the aqueous wastes were routinely removed on an 

approximate monthly basis and shipped off-site to a permitted 

disposal facility. 

The location of the ponds, or surface impoundments, is shown 

in Figure 2. Each of these two adjacent ponds was approximately 19 

feet by 28 feet in surface dimension, and approximately 5 to 6 feet 

deep. The top of each pond was flush with the ground surface. The 

ponds had vertical concrete walls and a natural sand bottom. The 

ponds and the area between the ponds were lined with a 30-mil, 

two-ply HypalonR membrane, and a one-ply, polyester, scrim liner. 

A sloped sand backfill within the concrete walls provided support 

for the liner. 

The solvent storage sump was located near the ponds (See 

Figure 2) . The sump was constructed of concrete blocks, and 

measured approximately 5 feet by 5 feet in surface dimension by 2 

501.S3 
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feet deep. This sump was used for storage of waste chlorinated and 

nonchlorinated solvents. 

As described earlier, the ponds were used from approximately 

1961 until August 1983, at which time discharge to the ponds 

ceased, and the ponds were emptied. The sump was originally closed 

in October 1980 by removing the remaining wastes and filling the 

sump with sand. Final pond and sump area closure was conducted in 

December 1986 under a State-approved closure plan. This closure 

consisted of backfilling the ponds, and the construction of an 

asphaltic concrete cap over the entire area to divert rainfall and 

surface water runon, thus minimizing infiltration of surface water 

into the ground in this area (See Figure 4). 

B. Waste Description 

The wastes which were stored in the pond and sump area are 

typical of electronic manufacturing facilities. The waste stream 

stored in the ponds was an aqueous stream from the metal plating 

process which contained a variety of metal ions. The sump was used 

to store a mixture of waste solvents from process and degreasing 

operations. Historical analyses of the contents of either the 

ponds or sump are not available, however the predominant 

constituents can be inferred from the groundwater analyses. 

Groundwater analyses were first conducted in 1983, and in 1985, 

routine quarterly analyses were instituted under a State-approved 

501.S3 
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program for a number of on-site monitoring wells. Results from 

these analyses are summarized in Attachment 1. 

Based on these historical groundwater analyses, the primary 

hazardous constituents appear to include trichloroethylene (TCE) 

and 1,1,1-trichloroethane (TCA), with lesser amounts of methylene 

chloride (MeCl) and 1,1-dichloroethylene (DCE). Physical, 

chemical, and toxicological characteristics of these chemicals are 

presented in Attachment 2. Based on these analytical results from 

groundwater samples taken from on-site monitoring wells, it is 

apparent that the contaminant release originated primarily from the 

solvent storage sump. 

No evidence of free-phase solvents has been found at the 

Spartan site. Chlorinated organic compounds are generally denser 

than water, and, in free phase, will sink to the bottom of a water 

column. Each of the compounds mentioned above found in the 

groundwater at the Spartan facility exhibits a specific gravity 

greater than 1.0. However, based on a comparison of the 

concentrations of these chemicals found in the groundwater and 

their respective solubilities, it is unlikely that any of these 

chemicals exist in free phase in the groundwater around the Spartan 

site. If any of these compounds did exist in a free phase, one 

would expect to see groundwater concentrations which approach the 

solubility limit for that compound. Figure 5 shows solubility data 

from several sources for the compounds of interest, along with the 

historical maximum concentration of each compound which has been 

501.S3 
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detected at the Sparton site. As can be seen from these data, the 

maximum concentrations detected are, at most, less than five 

percent of the solubility limits. 

501.S3 
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IV ENVIRONMENTAL SETTING 

A. Regional 

1. Physiography 

The Spartan Technology facility is centrally located 

within the Albuquerque Basin of central New Mexico. The basin is 

approximately 102 miles long (north-south) and 25 to 40 miles wide 

(east-west). The Albuquerque Basin is in the middle part of the 

Rio Grande Valley which extends through the length of New Mexico 

(see Figure 6). 

On the east flank of the Rio Grande are the Sandia and 

Manzano Mountains. Sandia Peak has an approximate elevation of 

10,700 feet mean sea level (MSL). Sloping westward towards the 

river, pediments, bajada deposits, and terraces are located at the 

base of the mountain ranges. The elevation of the Rio Grande is 

approximately 4990 feet MSL in the vicinity of the site. The site 

is situated on the edge of a terrace next to the river flood plain 

at about elevation 5050 feet MSL. West of the facility, the 

elevation increases to about 5300 feet MSL. Southwest of this 

mesa-like topography are gentle, even slopes which are remnant 

volcanic flow areas. 

501.S3 
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2. Geology/Hydrogeology 

a. Stratigraphy 

Harding Lawson Associates 

The basin fill is estimated to be approximately 

12,000 feet thick along the axis with sediment thickness varying 

throughout the basin boundaries. A generalized description of the 

sediments in the basin is presented in ascending order by age as 

follows: 

501.S3 

( 1) The Precambrian bedrock is overlain by 
Paleozoic and Mesozoic age sedimentary rocks 
which are comprised primarily of sandstones, 
shales, and marine limestones. The upper 
section consists mainly of continental and 
marine shale, and of sandstone with some 
gypsum, coal, and conglomerate. Both 
Paleozoic and Mesozoic rocks outcrop east of 
Albuquerque in the Sandia and Manzano 
Mountains. Only Mesozoic age rocks outcrop to 
the west in the Rio Puerco Valley. 

( 2) Sedimentary rocks of the Tertiary and 
Quaternary age sequence unconformably overlie 
the rocks of pre-Tertiary age. They are 
generally composed of unconsolidated to 
loosely consolidated fluvial deposits of 
gravel, sand, and silt interbedded with some 
volcanic basalts and tuffs. 

(3) The Galisteo Formation consists of Eocene and 
Oligocene(?) age beds of variegated sandstone, 
sand, clay, shale, minor amounts of 
conglomerate, tuff, and limestone. 

(4) The Miocene-Pliocene basin fill consists of up 
to 12,000 feet of sandstone, mudstone, and 
gravel of the Sante Fe Formation or Group. 
Facies changes of the Santa Fe occur 
throughout the area and are, in some cases, 
divided into different units within the Santa 
Fe Formation. The Santa Fe Group is divided 
into two formations, both of which underlie 
the surficial deposits in the Rio Grande 
Valley. Before the Santa Fe was raised from 

12/12/90 16 
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formation to group status, Bryan and McCann 
{1937) had divided it into three members -
the Lower Gray, the Middle Red, and the Upper 
Buff. The units within the Santa Fe Formation 
were later reclassified as the Ceja Member 
{upper Pliocene), Middle Red Member 
{Pliocene), and the Zia Member {Miocene). All 
units are overlain by the Pleistocene age 
Ortiz gravel, {Kelly 1977). 

The units of the Santa Fe Group in the Albuquerque 

area are lenticular, faulted, folded, and generally discontinuous 

in outcrops. Therefore, it is difficult to correlate these units 

with recognized units of the Santa Fe Group in other areas. The 

lithology of the Santa Fe Group can be described as unconsolidated 

to loosely consolidated sediments and interbedded volcanic rocks 

ranging in size from boulders to clay particles. In the 

Albuquerque area, the Santa Fe Group east of the Rio Grande Valley 

and adjacent to the Sandia and Manzano Mountains consists of 

feldspar and quartz fragments eroded from these mountains. West of 

the Rio Grande Valley in the Albuquerque area, sediments consist 

chiefly of fine-grained sand, silt, and clay. The central portion 

of Albuquerque Basin consists of sediments derived from the Sandia 

and Manzano Mountains, western highlands, and erosion of the 

highlands farther north. 

On the eastern edge of the Rio Grande Valley in the 

Albuquerque Basin, the series of confluent alluvial fans at the 

base of the mountain range, also known as bajada deposits, are 

derived from the Sandia and Manzano Mountains and unconformably 

501.S3 
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overlie the Santa Fe Group. These sediments are of Recent age and 

range from poorly sorted mud flow material to well sorted stream 

gravel. The bajada deposits can be lithologically described as 

mostly arkosic derived from granite rocks in the mountains. The 

bajada deposits in this area range in thickness from 0 - 200 feet 

and are thickest toward the east edge of the Albuquerque Basin. 

Recent age alluvial sediments underlie the Rio 

Grande floodplain and its tributaries. The Recent age alluvium and 

the sediments of the underlying Santa Fe Group can be 

differentiated in well cuttings. The unit contact usually occurs 

approximately 80 to 120 feet below the land surface. A change in 

lithology and unit consolidation is a major indication of the top 

of the Santa Fe Group and the bottom of the alluvium which is 

estimated to be considerably less than 200 feet thick. The 

thickest accumulations of alluvium occur in fans extending from 

tributary valleys into the main valley. Thinner accumulations are 

found in the tributary valleys. 

b. Structural 

The Spartan facility is located in the Rio Grande 

Rift system. This system trends north-south and is comprised of a 

series of fault blocked horst and graben structures. The 

Albuquerque Basin is situated in the Rio Grande Valley and is 

formed by a compound graben. The eastern border of the depression 

is formed by the upfaulted blocks of the Sandia and Manzano 
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Mountains. The Albuquerque Basin is bounded on the west by the 

Colorado Plateau and the southern end of the Nacimiento uplift (see 

Figure 7). Rocks of the Santa Fe Group cover most the exposed 

faults. Some exposed faults appear to be en echelon but cannot be 

determined with certainty in some areas. Approximately 2.5 miles 

northwest of the Sparton facility is a fault scarp in the rocks of 

the Santa Fe Group that can be traced to within approximately one 

mile north of Arroyo de las Calabacillas. The fault does not 

displace a basalt flow southwest of the arroyo. The downthrown 

side of the fault is located on the west side of the scarp. Other 

indications of faults, active or inactive, are not evident at this 

time. 

c. Depositional History 

The sedimentary rocks of the Rio Grande Valley area 

are of marine and continental origin and are underlain by 

crystalline rocks which were intruded, deformed, and eroded before 

Cambrian time. This region was reduced to a nearly flat broad 

undulating plain in the late Precambrian and early Paleozoic. This 

allowed the transgression of the epicontinental seas. From early 

Pennsylvanian to late Permian, alternating transgressions and 

regressions of shallow seas deposited 2, 000 to 5, 000 feet of 

sandstone, siltstone, limestone, and evaporites. 

A major regression during most of the Mesozoic Era 

formed erosional sediments of continental origin. Sediments 

consisting of continental sandstones and shales were deposited 

501.S3 
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during the Triassic, Jurassic, and early Cretaceous. During the 

late Cretaceous period, a major transgression covered the region 

and marine sandstone and shale were deposited. This was followed 

by uplift and erosion of the region in the early Tertiary period. 

During the early Tertiary and Eocene time, local basins in the 

Albuquerque area were filled with sandstone and shale creating the 

Galisteo Formation. 

The Santa Fe Group which overlies the Galisteo 

Formation and underlies bajada deposits and Recent alluvium, was 

initially formed in the middle Miocene. Subsidence of the Rio 

Grande depression was simultaneously occurring with the formation 

of the Santa Fe Group, uplift of the western highlands, and the 

Sandia and Manzano Mountains. Tectonic activity in this area 

increased erosional activity and filled the Rio Grande depression 

with sediments. 

Drainage during most of the Miocene probable was 

into a closed basin (Wright, 1956, p. 390). By the close of the 

Miocene, drainage had become integrated and the ancestral Rio 

Grande developed as a through flowing stream. By the end of 

Pleistocene time, the Rio Grande was established near its present 

course but several hundred feet higher. Rejuvenation of the river 

in Pleistocene time resulted in downcutting to a depth about 120 

feet below the present valley floor. Several cut terraces were 

developed on the valley fill above the present valley floor. 
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Aggradation, which began after downcutting, has partially refilled 

the inner valley and is continuing today. 

d. Water Levels/Seasonal Changes 

Regional water table fluctuations occur as water is 

added to or withdrawn from the groundwater reservoir in the 

Albuquerque area. Long term water level declines may be attributed 

to heavy pumping from industrial and municipal wells in the 

Albuquerque area. The water table in the Albuquerque area will 

maintain a consistently lower level than the surrounding water 

table as long as the water demand remains the same. Deficient 

rainfall for long periods of time will also affect the water level 

on a long term basis. 

Seasonal fluctuations are due to heavy precipitation 

and irrigation by surface water diverted from streams which tends 

to raise the water table. High water levels occur during the 

summer months in the inner valley when land is irrigated by water 

diverted from the Rio Grande or where inundation by flood runoff is 

common. The lowest water levels in the area typically occur in the 

early spring before the first application of irrigation water. 

Fluctuations of water levels are quite consistent from year to year 

in areas where diverted river water is used for irrigation and 

where drains have been constructed. 

501.S3 
12/12/90 22 



Harding Lawson Associates 

e. Groundwater Flow Direction 

The shape and slope of the water table throughout 

the valley fill, in most instances, is not uniformly planate. The 

irregularities in the surface occur as a result of lithologic 

facies changes which directly affect permeabilities and saturated 

thickness. This may cause mounding, coning, or troughing with the 

addition or withdrawal of water. The shape and slope of the 

groundwater is also affected by groundwater pumping in limited 

areas. The numerous water wells located at the intersection of 

Interstates 25 and 40 in Albuquerque and within 5 miles north and 

south of this location have a significant affect on the groundwater 

table. It is estimated that the water table has declined 40 feet 

in the last 50 years in this area. However, the influence that 

these wells have on the water table does not extend to the region 

around the Sparton facility. Groundwater pumping does not affect 

the water table in this area because the wells are infrequent and 

widely spaced as seen on Figure 8. 

The water table within the valley fill generally 

slopes southwestward at a low gradient diagonally down valley from 

the western bases of the Sandia and Manzano Mountains. This 

southwestward slope is approximately 5 to 20 feet per mile with an 

increasingly steeper gradient near the mountain fronts. The water 

table becomes almost flat where the base of the Sandia and Manzano 

Mountains is 5 to 10 miles from the valley floor. 

501.S3 
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From the eastern side of the Rio Puerco, west of the 

Rio Grande, there is a southward trending zone approximately 8 

miles wide, where the water table is lower than the water surface 

of the Rio Grande as shown on Figure 9. This zone hereafter will 

be referred to as the "groundwater trough" or simply "the trough." 

It extends from north to south, through the western half of the 

Albuquerque Metropolitan area, and coincides with the Rio Grande at 

some point downstream in Valencia County (F.B. Titus, u.s. 

Geological Survey, Oral Communication, 1960). 

The regional groundwater movement is generally to 

the southwest. Groundwater movement from the Sandia and Manzano 

Mountains moves in a southwesterly direction and groundwater 

movement east of the groundwater trough and west of the Rio Grande 

is also in the southwestward direction. Groundwater flow between 

the groundwater trough and the Rio Puerco is eastward to 

southeastward. 

The water table beneath the floor of the inner 

valley slopes approximately the same as the downstream slope of the 

Rio Grande. The water table is at or very close to the surface 

under the river channel. Near the Rio Grande, the water table 

slopes sharply toward drains excavated on both sides of the river 

which are designed to lower groundwater levels so that adjacent 

acreage can be farmed. Water table levels associated with these 

drains are about 8 feet below average land levels nearby. Drains 
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also steeply sharpen the slope of the water table beneath most of 

the inner valley. 

The contour lines in Figure 9 show the configuration 

of the water table and the direction of movement of groundwater. 

The groundwater moves generally downgradient at right angles to 

these lines. The steeper slopes indicated by the contour lines on 

the map show a greater resistance to the movement of water within 

the aquifer or, in some places, a greater amount of recharge. The 

greater resistance probably is caused by a reduction in the 

thickness of the water bearing materials, as the sediments are 

similar to those in other areas to the south where the 

transmissivity is known to be high. Cones of depression are evident 

on the water table and are caused by pumping large quantities of 

water from municipal water supply wells in the area. 

f. Regional Groundwater Volumes and Velocities 

The groundwater gradient in the valley is 

approximately equal to that of the Rio Grande. If the average 

coefficient of transmissibility of the valley fill - which includes 

the Santa Fe Group and the Alluvium- is about 200,000 gallons per 

day (gpd) per foot, and if the permeable part of the fill is 20 

miles wide, the quantity of groundwater moving into the area would 

be about 26,000,000 gpd, 41 cubic feet per second (cfs), or 18,000 

gallons per minute (gpm) . This figure is only approximate and does 

not indicate more than the general order of magnitude, because the 
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value of the coefficient of transmissibility is an estimate based 

on a number of scattered pumping tests and may be considerably 

different from the true average (L.J. Bjorklund, B. W. Maxwell, 

Technical Report No. 21). 

g. Groundwater Recharge 

The groundwater reservoir in the Albuquerque area is 

recharged from many sources which include precipitation, underflow 

of groundwater from adjacent areas, applied irrigation water, 

seepage from streams, springs, seeps, drains, and canals. 

The ephemeral streams such as Rio Puerco, Jemez 

River, arroyos, and canyons contribute a large amount of recharge 

water to the groundwater reservoir. 

Some of the water from most of the ephemeral streams 

is evaporated after the flow ceases, but much of it seeps into the 

underlying alluvium and Santa Fe Group. Small floods in the 

arroyos usually fail to reach the inner valley because the flow is 

lost to the underlying sediments. 

The only perennial stream flow in the basin is that 

of the Rio Grande. Infiltration of water diverted from the Rio 

Grande for irrigation is the greatest source of recharge. Recharge 

from this source is limited to the valley floor. Water diverted 

from the Rio Grande seeps to the groundwater reservoir from canals, 

ditches, and fields, and usually causes the water levels in wells 

in the irrigated area to rise during the irrigation season. 

501.S3 
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Discharge from the groundwater reservoir in the 

Albuquerque area occurs by means of evapotranspiration, springs and 

seeps, drains, water wells, and as base flow of the Rio Grande. In 

the Albuquerque area, the Rio Grande generally loses, rather than 

gains, water. The net effect of all of these discharge phenomena 

over a period of years on groundwater storage is negligible, and 

recharge is approximately equal to discharge under natural 

conditions. 

B. Site-Specific 

1. Site Topography 

Numerous terraces were formed along the sides of the Rio 

Grande, Rio Puerco, and some of the larger tributary valleys during 

Quaternary channelling of the basin. Some terraces extend up to 

nearly 20 miles, whereas others are short and quite local. The 

Sparton facility is constructed on the eastern edge of a terrace 

approximately 60 feet (5050 MSL) above and 3,000 feet west of the 

Rio Grande (see Figure 10) . 

2. Geology/Hydrogeology 

a. General 

Several reports have been issued since 1983 

describing various aspects of the site geologic and hydrogeologic 

regimes. Figure 3 lists the reports that contain logs of soil 

boring and well installation diagrams for soil borings and 
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monitoring wells MW-1 through MW-33. Copies of these reports have 

been previously furnished to EPA. Figure 11 shows the locations of 

all on- and off-site groundwater monitoring wells. Attachment 4 

includes copies of the logs of borings and well installation 

diagrams for wells completed after MW-33; specifically, MW-34 

through MW-64 and PZ-1. 

b. Soil Characterization 

The representative surface soil series at the 

Sparton facility is the Bluepoint Series. It is classified as 

belonging to the Family Mixed Thermic, the Subgroup Topic 

Torripsamments, and the Order Entisols. A combination of the 

Blue-point Series converges (see Figure 12) at the Sparton 

facility and includes the Bluepoint loamy fine sand (BCC), the 

Bluepoint fine sand, hummocky (Bb) , and the Bluepoint-Kokan 

Association, hilly (BKD). These soils are described as SM and 

SM/SP, respectively, within the Unified Soil Classification System. 

This system further describes these soils as well to poorly graded 

gravelly sands, with little or no fines. A wide range in grain 

size and a substantial amount of all intermediate particle sizes 

can be found in most SW soils, whereas predominantly one size or a 

range of sizes with some intermediate sizes missing can be found in 

the SP soils. 

In a representative profile of the Bluepoint series, 

the surface layer is pale brown loamy fine sand about 8 inches 
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thick. The underlying material to a depth of 60 inches or more is 

pale brown and light yellowish brown loamy sand. The soil is 

slightly calcareous and mildly to moderately alkaline. 

Permeability is high and infiltration is rapid. 

Effective rooting depth is 60 inches or more. 

Bluepoint soils are used for range, irrigated crops, watershed, 

wildlife habitat, and community development. 

A representative soil profile of the Spartan 

facility is presented in the "Soil Survey of Bernalillo County and 

Parts of sandoval and Valencia Counties, New Mexico." The three 

soil types which converge at the Spartan site can be described as 

follows. 

The Bluepoint fine sand, hummocky (Bb) , occurs near 

basalt flows on the piedmont, east of the Rio Puerco, and is a 

gently-rolling to rolling soil. The soil forms dunes of reworked 

sand 8 to so feet high with 5 to 15 percent slopes. The windward 

side is generally a deflation basin, and the leeward side is a low 

dune. The soil profile is similar to that described as the 

representative series, however, the surface texture differs. 

The Bluepoint loamy fine sand, (BCC) is level to 

moderately sloping at 1 to 9 percent slopes. The soil profile is 

similar to that described as the representative series, however, 

about 10 percent of the surface layer acreage is sand. 

The Bluepoint-Kokan Association, hilly (BKD) is 

composed of about 50 percent Bluepoint loamy fine sand that has 5 
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to 15 percent slopes and 40 percent Kokan gravelly sand that has 15 

to 40 percent slopes. The Bluepoint soils are on fans between 

gravelly ridges of the hilly to steep Kokan soils that formed in 

old alluvial sand and gravel channels. The Kokan soil is found to 

have a high lime layer in the substratum. 

Other characteristics used to further describe these 

soils include the relative permeability which ranges from 6.0 to 

greater than 40.0 inches per hour, and storage and available water 

capacity ranging from 0.03 to 0.09 inches per inch of soil. The pH 

of the soil ranges from 7. 4 to 8. 4 and has a salinity of 0-1 

millimhos per centimeter at 25° c. Particle size distribution 

ranges from 0.074 mm to 2.0 mm with the greater size distribution 

falling within the 2.0 mm to the 0.42 mm range. The Bluepoint 

soils are predominantly sandy with little or no clay fines and a 

low organic content. Therefore, the cation exchange capacity ( CEC) 

is low. 

c. Summary of Site Stratigraphy 

The Sparton facility is located approximately 3,000 

feet west of the Rio Grande within the Rio Grande Valley. The site 

is built over recently deposited alluvium which overlies the Santa 

Fe Group. Bedding normally dips down in the direction of the axis 

of the Albuquerque Basin, but is nearly horizontal at the Sparton 

Facility. The sediments underlying the site are alluvium from the 

Rio Grande and the Western Highlands. They are comprised of sand 
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with varying amounts of gravel to sandy-gravel. The sandy gravels 

are present at depth while loose sands are present near the 

surface. Occasional clay lenses are interbedded in the sand. The 

sand ranges in texture from fine- to coarse-grained and gravel 

ranges from coarse pebble to cobble-sized gravel. Stratigraphic 

contacts of the Santa Fe Group and overlying alluvium can be 

observed on the east and west side of the Rio Grande Valley. 

Details from logs of borings made prior to the 

installation of monitor wells and piezometers have provided data 

for the construction of Geologic cross-sections. Cross-section 

identification is presented in Figure 13. Figure 14 is a legend of 

geologic symbols which identify sediment types. Cross-sections A-

A' through H-H' are presented in Figures 15 - 23. The cross-

sections also characterize the individual permeable zones 

underlying the Spartan facility. 

d. Project Hydrogeology 

Based upon well installation data collected in the 

area of the site, three flow zones have been identified. These 

flow zones are identified as the upper, lower, and third flow 

zones. The lower flow zone has been divided into two members; the 

upper lower flow zone and the lower lower flow zone. This division 

of the lower flow zone was done to facilitate vertical profiling of 

this zone due to the thickness of the water-bearing unit which is 
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approximately 70 feet. Each zone or subzone consists of varying 

percentages of silts, clays, sands, and gravels as described in 

Section IV.A.2.a. 

An evaluation of the extent of interconnection of 

the upper and lower flow zones was conducted in late 1989 and the 

results were issued in a report titled "Areal Extent of the Zones 

of Relatively Lower Permeability" (included as Attachment 5). This 

report evaluated the presence of various fine-grained layers at the 

facility. Review of well installations indicated that there was a 

noticeable potentiometric difference between wells set in the upper 

flow zone and the upper lower flow zone. A review of the logs of 

borings showed that the fine-grained layers or aquitards between 

these zones were composed of sediments ranging from clays to 

compacted silty sands, the latter of which is not typically thought 

of as an aquitard. Therefore, the term "zones of relatively lower 

permeability" {ZORLP) was used in place of the word "aquitard". 

The scale for classifying sediments or sediment groups was 

subjective and not based upon laboratory permeability tests. The 

nomenclature was used in an attempt to group sediment types for 

clearer understanding of a complex subsurface regime. The ZORLP 

acronym is not intended to imply any level of effectiveness that a 

fine-grained layer may have to serve as a hydraulic barrier. 

Conclusions of this report state that approximately 

94% of the site is underlain by the ZORLP. Areas where this unit 

is not present represent direct communication or interconnection of 

501.S3 
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the flow zones. Additional details can be found in the ZORLP 

report (Attachment 5). 

The depth to groundwater at the site is 

approximately 65 feet. The hydraulic gradient of the upper flow 

zone is generally flat across the site, but varies in the eastern 

and western portions of the site. From the western boundary and 

following downgradient along the axis in the direction of 

groundwater flow to the northwest, the average gradient is 1:320 

(Figure 24), however, under the building, the gradient appears to 

steepen. A noticeable hydraulic gradient difference in the west 

corner of the Sparton facility indicates a channeling effect on the 

groundwater through the underlying unconsolidated sediments. These 

anomalies could be the result of a breach in the ZORLP or a 

reduction in its effectiveness, allowing water in the upper flow 

zone to equilibrate with water in lower flow zone, and thus 

lowering the potentiometric surface. Approximations of the 

hydraulic gradient, based on Figure 25 for the upper lower flow 

zone and Figure 26 for the lower flow zone, are also equal to 1:320 

when measured along the axis of flow between water level contours 

4971 feet MSL and 4976 feet MSL. 

Based on the results of field work and 

interpretations of pumping tests and water level data, the 

50l.S3 
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following aquifer parameters have been calculated for the upper and 

lower flow zones at the Sparton site: 

T = 

Upper Zone Lower zone 

5,000-10,000 gpd/ft T = 60,000-70,000 gpd/ft 

K = 0.005 cmjsec K 
100 gpd/ft2 

s = 0.10 

N = 0.25-0.40 

T = Transmissivity 
K = Hydraulic Conductivity 
S = Storativity (dimensionless) 
N = Porosity (dimensionless) 

= 0.0472 cmjsec 
1,000 gpd/ft2 

s = 0.002 

N = 0.25-0.40 

The Leakage Coefficient of the semiconfining layer 

(ZORLP) between the two flow zones is approximately 0.02 feetjday, 

and the hydraulic conductivity is estimated to be 0.75 gpd/ft2 • No 

pump test data exist for the third flow zone. 

Two major sediment types were encountered in borings 

at the Sparton facility from the upper zone and the lower zone. 

The lithology of the upper zone is described as a brown sand (SP) 

which is comprised of a medium dense, fine-grained sand with a 

trace of silt. It is poorly graded, unconsolidated, and has grain 

sizes ranging from 0.0029 inches to 0.187 inches. The lower zone 

is a brown sandy gravel (GP) which is composed of a very dense, 

cobble to coarse sand with interbedded sand and clay layers. It is 

unconsolidated, poorly graded, and has grain sizes ranging from 

50l.S3 
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0.0029 inches to greater than 0.187 inches. These sediment types 

are found in every boring, however, correlation from boring to 

boring is not consistent because the depositional environment 

changes vertically as well as horizontally. 

The third flow zone on-site has been encountered at 

the southwest corner of the facility in well boring MW-49. Between 

the lower flow zone and the third flow zone, a stratum of clayey 

sand is present from a depth of 120 feet to 129 feet. Silty sands 

with clay laminations underlie this confining layer to a depth of 

138 feet. Below 138 feet are medium- to coarse-grained sands and 

sandy gravels to a depth of 148 feet. Monitoring well MW-49 is 

screened from 138 to 148 feet. The difference in potentiometric 

head between the lower portion of the lower flow zone and the third 

flow zone is 0.42 feet with a downward flow component. MW-49 is 

the only third flow zone well on- or off-site. 

Off-site well locations are presented in Figure 11. 

Monitoring wells MW-34, 35, 36, 37, 47, 48, 50, 51, 52, 53, 54, 57, 

58, 61, 62, 63, and PZ-1 are screened in the upper flow zone. 

Monitoring wells MW-44, 45, 46, 56, 59, 60 and 64 are screened in 

the upper lower flow zone. Monitoring well MW-55 is the only off-

site well screened in the lower lower flow zone. No off-site wells 

are screened in the third flow zone. Logs of borings for these 

wells are presented in Attachment 4. Sediments encountered in all 

bore holes are consistent with regional descriptions. Of the five 

off-site well clusters that monitor the upper flow zone and the 
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upper part of the lower flow zone, only cluster MW-37/45 had a clay 

layer correlatable to an on-site clay layer at a depth of 137 feet 

to 138 feet. This suggests that while distinct flow zones are 

present on-site, the flow zones merge off-site and downgradient as 

clay layers pinch out. Groundwater level contour maps and flow 

directions are presented in Section IV.B.2.e. 

Interpretations of hydraulic interconnections 

between saturated zones are shown in cross-sections. These cross-

sections also include zones of relatively lower permeabilities. 

These zones are numbered one through five and indicate a relative 

permeability; one, being the least permeable and five being the 

most permeable. This is a subjective scale, and is not based upon 

laboratory permeability data. 

Based on field studies and analysis of samples 

collected from borings at the Sparton facility, detailed 

interpretive north-south and east-west oriented geologic structure 

and hydrologic cross sections have been constructed. These 

interpretive logs also indicate the zones of higher and lower 

permeability which may direct or restrict the flow of the 

contaminants. Contaminant migration pathways, thickness, lateral 

extent and depth can also be determined from the interpretive cross 

sections (see Figures 15 - 23). Hydraulic gradient differences in 

the west corner of the Sparton facility indicate channeling in the 

unconsolidated underlying sediments. 
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e. Summary of Recent Groundwater Levels and Flow 
Direction 

Attachment 6 contains recent groundwater level data 

for the upper, lower, and third flow zones. Plate A is a water 

table contour map for the upper flow zone based on data taken June 

27, 1990. The groundwater flow direction in the upper flow zone is 

to the southwest as it passes the facility's western boundary. 

Between the facility boundary and Irving Boulevard, it turns to the 

northwest. From there, it arcs back to the west and finally again 

to the southwest. It is apparently coming back to the direction of 

regional groundwater flow at the western limit of this 

investigation. Figure 24 is a water table contour map for the 

upper flow zone based upon October 31, 1990 data. The direction of 

groundwater flow during this time period is similar to the above 

referenced description. 

Groundwater flow in the upper portion of the lower 

flow zone is generally to the north-northwest as indicted by the 

groundwater contour maps in Attachment 6, Plates B through G. 

Figure 25 presents the groundwater elevation contours and direction 

of groundwater flow for the month of october, 1990. This flow 

parallels the upper flow zone. These zones apparently coalesce as 

they come under the influence of regional groundwater flow. This 

conclusion is based upon the following factors: 

501.S3 

(1) Clay layers are not present, or marginal at 
best (e.g., 1-foot layer between wells 37 and 
45) in the downgradient direction, 
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(2) The TCE concentration detected along the plume 
axis at well locations MW-37 /MW-45 are 
basically equal for the two flow zones, and 

( 3) Water level elevations in the downgradient 
direction (e.g., MWs-60, 61) are within 0.1 
feet of each other. 

The direction of groundwater flow and water level 

contours for the lower lower flow zone are presented in Figure 26. 

The direction of flow is to the northwest. 

No flow direction can be determined for the third 

flow zone as only one well has been set in that zone. 

c. surface waters 

Surface waters in the vicinity of the Sparton facility include 

the Rio Grande, Las Calabacillas Arroyo, and Corrales Main Canal. 

The Rio Grande is located approximately 3,000 feet east of the 

Sparton facility. Las Calabacillas Arroyo located approximately 

2, 800 feet north of the site is an intermittent stream. The 

Corrales Main Canal, a manmade hydraulic structure, is located 

approximately 300 feet east of the site and contains flowing water 

(Rio Grande source water) eight months out of the year. The canal 

is used primarily for irrigation. It is put into operation about 

March 1, and taken out of operation about october 31. During the 

winter months, the canal is dry and only receives water from 

precipitation or snowfall. 

The level of the Rio Grande through most of the Albuquerque 

area is controlled by levees which maintain the river level above 

501.S3 
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the level of the inner valley floor and the surrounding water 

table. The natural buildup of sediment which raises the river 

level allows recharge of the water table through a downward 

movement. As the water table rises under the riverbed, the water 

spreads out to the surrounding water table. 

The chemical quality of the Rio Grande is good. A typical 

analysis of surface water of the Rio Grande from samples taken at 

the Albuquerque gauging station located on the downstream side of 

the Central Avenue Bridge, made by the U.S.G.S., is shown on Figure 

27. 

The average annual suspended sediment load for the Rio Grande 

in water year October 1988 to September 1989 was approximately 454 

tons per day, with a maximum daily load of 13,900 tons on August 2 

and a minimum daily of 7.9 tons on June 9. 

The Rio Grande serves as the source water for the Corrales 

Main canal. Therefore, the water quality of the canal should be 

similar to that of the Rio Grande. 

501.S3 
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FIGURE 27 

RIO GRANDE CHEMICAL QUALITY ANALYSISC1> 

Dissolved constituent 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Sulfate {SO~.) 

Chloride (Cl) 

Fluoride {F) 

Silica (Sio2 ) 

Total Dissolved 

Nitrogen N02+N03 

Phosphorous {P) 

Boron {B) 

Iron (Fe) 

Arsenic (As) 

Cadmium {Cd) 

Chromium {Cr) 

Copper {Cu) 

Lead {Pb) 

Mercury {Hg) 

Selenium 

Zinc 

501.S3 
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{Zn) 

(Se) 

Solid 

(N) 

concentration mg/Lcz> 

53.0 

9.7 

33.0 

3.8 

73.0 

13.0 

0.40 

22.0 

(TDS) 298 

<0.100 

0.020 

0.080 

0.010 

0.004 

0.001 

<0.001 

0.004 

<0.005 

<0.0001 

<0.0001 

0.005 
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Figure 27 

Rio Grande Chemical Quality Analysis<1> 
(continued) 

Chemical Quality Indicators Concentrations 

Specific Conductance 470 usfcm<3> 

pH 8.46 standard units 

Temperatures 16. 0 oc<4> 

Dissolved Oxygen 8.3 mg/1 

Total Hardness {CaCO~) 170 mg/1 

{1) Analysis performed for samples taken on November 7, 1988 
{2) mg/L = milligrams per liter 
{3) usfcm = microsiemers per centimeter 
{4) °C = degrees celsius 

501.S3 
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The corrales Riverside Drain is constructed approximately 200 feet 

west of the Rio Grande and approximately 2,800 feet east of the 

Sparton facility. The Corrales Main Canal is located approximately 

300 feet east of the Sparton facility. The Corrales Riverside 

Drain was constructed to lower the water table in the marshy areas 

adjacent to the river so that they could be farmed. A section of 

the topographic map locating these features is shown in Figure 28. 

D. Climate 

Albuquerque is located in Bernalillo County. The Rio Grande 

flows southward through the county, which is in the central part of 

New Mexico. The land rises on both sides of the river and forms 

mesas that have elevations of about 5,000 feet. To the east, the 

mesa is narrow and is just beyond the Sandia and Manzano Mountains. 

The valley and mesa areas are arid, having average annual 

precipitation near eight inches. 

Summer is the rainy season. Half the annual precipitation 

falls during the period from July to October, typically as brief 

but often heavy thunderstorms. An average of 44 such storms occur 

each year, mostly during this period. Moisture is supplied by the 

generally southeasterly circulation of moist air over the Gulf of 

Mexico from the Bermuda high pressure area, which shifts westward 

in summer. 

501.S3 
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Winter precipitation is light because much of the 
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moisture from storms over the Pacific Ocean falls over the 

mountains west of New Mexico as the storms move eastward. 

There is considerable variation in precipitation from year to 

year and from month to month. The average number of days having 

0.10 inch or more precipitation is 22. 

The average annual temperature in Albuquerque is 57°F. The 

highest recorded temperature is 104°F, and the lowest recorded 

temperature is -17°F. The temperature reaches 90 on an average of 

75 days a year, and freezing temperatures occur on an average of 

105 days a year. The average frost-free season at Albuquerque is 

190 days, from mid-April to late October. 

Average annual relative humidity in Albuquerque is 43 percent, 

but ranges from near 60 percent early in the morning to nearly 30 

percent in the afternoon. Sunshine occurs more than 75 percent of 

the possible hours, and is fairly evenly distributed in all 

seasons. 

The average annual windspeed is 9 miles per hour. Spring is 

the windy season. Winds blow most frequently from the north in 

winter, and from the south along the river valley in summer. In 

Tijeras Canyon, the heavy cold air held back by the Sandia and 

Manzano Mountains finds access to the basin area and literally 

pours through the Canyon, spreading out on the mesa and valley 

below in gusts of up to 50 miles per hour. 

Figure 29 shows annual patterns of precipitation, temperature, 

and wind speed and direction in Albuquerque. 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

I 

November 

December 
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FIGURE 29 

ALBUQUERQUE CLIMATOLOGICAL PATTERNS 

Temperature, degree F 

avg. total 
avg. daily avg. daily precipitation 

max min daily mean inches 

47 24 35 0.31 

53 27 40 0.40 

59 32 46 0.47 

70 41 56 0.47 

80 51 65 0.56 

89 60 75 0.53 

92 65 79 1.37 

90 63 77 1. 38 

83 57 70 0.83 

72 45 58 0.78 

57 32 44 0.34 

48 25 37 0.52 

64 

Harding Lawson Associates 

I 

avg. speed Prevailing 
m.p.h. Direction 

8.0 N 

8.8 N 

10.1 SE 

11.0 s 
10.5 s 
10.0 s 
9.1 SE 

8.2 SE 

8.6 SE 

8.3 SE 

7.9 N 

7.7 N 
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V CONTAMINATION CHARACTERIZATION 

A. Soil Contamination 

1. Vadose Zone Investigation 

An investigation of the vadose zone beneath the pond and 

sump area was conducted in September 1985. The results of this 

investigation were published in a report titled "Soil Investigation 

of the Unsaturated and Upper Saturated Zones, Spartan Technology, 

Inc. , Coors Road Plant, Albuquerque, New Mexico" dated June 3 0, 

1986. A copy of this report is included in Attachment 7. 

This report concluded that contaminants had migrated 

downward from the ponds and the sump. They then spread laterally, 

in a somewhat radial pattern from the source, and ultimately had 

reached the water table. Residual levels of several vocs were 

detected in the soil in only three of the borings. Acetone was 

detected in three borings in concentrations generally in the 14 to 

44 microgram/kilogram (ugfkg) range, although one sample showed 

1200 ugfkg. 1,1,2,2- tetrachloroethane was detected in two borings 

at concentrations ranging from 7 to 20 ugfkg. 1,1-DCE, 1,1,1-TCA, 

TCE, and toluene were each detected in one sample. Concentrations 

of these compounds were 9, 50, 80, and 5 ugfkg, respectively. 

Twenty-one of thirty samples taken from the eight borings showed no 

detectable levels of VOCs. 

Based on these results, the report concluded that the 

bulk of the contaminant release had completed its migration to the 
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water table, leaving behind only scattered residual levels in the 

vadose zone in the pond and sump area. 

2. Soil Gas Investigations 

Two soil gas investigations have been conducted at the 

Spartan facility. The first soil gas investigation was conducted 

in 1984, and involved primarily on-site locations. The second 

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

off-site locations for soil gas measurements. The investigations 

were conducted by Tracer Research Corporation using the same 

techniques and equipment for both. The results of these 

investigations were published in a report dated October 19, 1987 

and titled "Off-Site Investigation, Spartan Technology, Inc., Coors 

Road Plant, Albuquerque, New Mexico", a copy of which is included 

in Attachment 8. 

The purpose of these investigations was to obtain an 

estimate of the lateral extent of the contaminant plume. All soil 

gas samples were taken in the shallow subsurface, approximately 

five to six feet below ground surface. 

Based on these soil gas surveys, it appeared that the 

contaminant plume had moved a short distance beyond the facility 

boundaries. The shape of the soil gas plumes also seem to suggest 

dispersion as the predominant plume transport mechanism with a 

lesser advection influence. Finally, a comparison of the plumes 

from 1984 to 1987 show that there was a decrease in TCA soil gas 
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concentrations during this period of approximately one order of 

magnitude (e.g., from 300 ugfl to 30 ugjl in the central site 

area). This decrease in concentration with time was also reflected 

in the quarterly groundwater monitoring results which were 

collected under the state program. 

B. Surface Water and Sediment Contamination 

There are three surface water bodies in the vicinity of the 

Sparton facility. The Rio Grande is located approximately 3,000 

feet east of the Sparton facility and is considered a permanent 

surface water body. The river flows from northeast to southwest in 

the vicinity of the Sparton facility. The Las Calabacillas Arroyo 

located approximately 2800 feet north of the facility is an 

intermittent stream used for area precipitation runoff control. 

The corrales Main Canal, an irrigation channel, is located 

approximately 300 feet east of the facility, across Coors Road, and 

runs southwest from there. This irrigation canal is generally used 

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

from November through February. 

Based on regional and site-specific groundwater gradients, 

each of these surface water bodies is either upgradient or 

cross-gradient from the source area at the Sparton facility, and 

hence would not be expected to be affected by the contaminant 

plume. 

50l.S3 
12/12/90 67 



Harding Lawson Associates 

c. Air Contamination 

Since the contaminant release occurred in the subsurface soils 

and has subsequently migrated to the groundwater, the only ongoing 

release of constituents to the atmosphere from the release is by 

volatilization of the constituents from the groundwater and 

subsequent movement of these vapors through the vadose zone and 

ultimately to the ground surface where they are released into the 

atmosphere. Soil gas concentrations measured in 1987, 

approximately 5 to 6 feet below ground surface, indicated TCE and 

TCA soil gas concentrations of about 30 micrograms per liter (ug/1) 

on-site at the Sparton facility, tapering off to 0.01 ug/1 

approximately 1/2 mile away. The mass flux rate of these 

constituents into the atmosphere, while not measured, is felt to be 

minimal due to the low concentrations of soil gas measured during 

the 1987 survey. 

An additional source of air emissions is associated with the 

interim groundwater recovery system. The air stripper, which 

strips the volatile organic contaminants from the groundwater, 

releases these contaminants into the atmosphere. These emissions 

are permitted by the City Albuquerque Environmental Health 

Department (Air Quality Permit Number 187). 
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D. Groundwater Contamination 

1. Definition of Plume 

A total of 56 groundwater monitoring wells have been 

installed to determine groundwater elevations and to collect 

representative samples for chemical analyses in an effort to define 

the horizontal and vertical limits of the contaminant plume. 

Figure 30 presents pertinent well screen data for the wells. For 

the purposes of the investigation, TCE and TCA concentration values 

have been plotted to define the plume configuration. These two 

compounds are the major constituents of the groundwater 

contamination as they are found to be prevalent in almost all 

groundwater sample analyses. DCE and MeCl have also been detected, 

but are not as prevalent as TCE and TCA. Scattered concentrations 

of manganese and chromium above groundwater standards were found in 

the study area. Most such occurrences were in off-site wells, and 

none were in the pond and sump area on the Sparton site. 

Groundwater quality data for wells located in the Rio Grande 

Valley north of Albuquerque, obtained from a 1987 joint study 

conducted by the New Mexico Environmental Improvement Division and 

the New Mexico Health and Environment Department, indicate 

manganese concentrations that exceeded state standards in eleven 

out of twenty-one samples< 1>. We feel that the manganese 

(1) Gallaher, McQuillan, Chavez, Hull, Eidson; "Groundwater 
Quality and Public Health, Alburqureque South Valley"; New 
Mexico Health and Environment Department, Environmental 
Improvement Division; May 1987. 
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FIGURE 30 
WELL SUMMARY 
------------

DEPTH TO DEPTH TO ELEVATION ELEVATION AT 
MEASURING 'l'OP OF BOTTOM A'l' TOP OF BOTTOM OF LENGTH ( 

WELL POINT SCREEN OF SCREEN SCREEN SCREEN SCREEN 
HUMBER ZONE * ELEVA 'I' ION (FT.) (FT.) (F'l'. ,MSL) (FT. ,MSL) (FT.) 
------ ------ ------- ------- -------- -------- ------- -------· 

PW-1 UFZ 5044.54 60.0 70.0 4984.54 4974.54 10.0 
7 urz 5044.80 63.5 68.5 4981.30 4976.30 5.0 
9 UFZ 5044.11 62.5 67.5 4981.61 4976.61 5.0 

--12 urz 5042.58 64.0 74.0 4978.58 4968.58 10.0 
13 urz 5043.25 60.0 70.0 4983.25 4973.25 10.0 
14 urz 5041.91 61.5 71.5 4980.41 4970.41 10.0 

-15 urz 5047.49 60.0 70.0 4987.49 4977.49 10.0 
16 urz 5047.50 68.0 73.0 4979.50 4974.50 5.0 
17 UFZ 5049.28 67.0 72.0 4982.28 4977.28 5.0 
18 urz 5045.58 68.0 78.0 4977.58 4967.58 10.0 
19 ULFZ 5046.25 97.0 107.0 4949.25 4939.25 10.0 
20 LLFZ 5045.79 125.0 138.0 4920.79 4907.79 13.0 
21 urz 5048.36 64.5 69.5 4983.86 4978.86 5.0 
22 urz 5048.06 72.0 77 .o 4976.06 4971.06 5.0 
23 UFZ 5048.51 72.0 77.0 4976.51 4971.51 5.0 
24 UFZ 5048.70 68.4 73.4 4980.30 4975.30 5.0 
25 UFZ 5049.00 67.7 72.7 4981.30 4976.30 5.0 
26 urz 5045.71 73.0 78.0 4972.71 4967.71 5.0 
27 UFZ 5045.50 67.0 72.0 4978.50 4973.50 5.0 
28 UFZ 5042.69 65.0 70.0 4977.69 4972.69 5.0 
29 ULFZ 5044.51 103.0 113.0 --4941.51 4931.51 10.0 
30 ULFZ 5044.70 97.0 107.0 4947.70 4937.70 10.0 
31 ULFZ 5043.53 96.0 106.0 4947.53 4937.53 10.0 
32 LLFZ 5048.05 108.0 118.0 4940.05 4930.05 10.0 
33 UFZ 5044.29 63.0 73.0 4981.29 4971.29 10.0 
34 urz 5034.49 56.5 66.5 4977.99 4967.99 10.0 
35 urz 5042.50 63.2 73.2 4979.30 4969.30 10.0 
36 urz 5059.35 82.3 92.3 4977.05 4967.05 10.0 
37 urz 5091.66 115.0 125.0 4976.66 4966.66 10.0 
38 LLFZ 5044.32 126.5 136.5 4917.82 4907.82 10.0 
39 LLFZ 5044.06 123.0 133.0 4921.06 4911.06 10.0 
40 LLFZ 5043.35 117 .o 127.0 4926.35 4916.35 10.0 
41 ULFZ 5046.77 92.0 97.0 4954.77 4949.77 5.0 
42 ULFZ 5057.33 105.0 115.0 4952.33 4942.33 10.0 
43 LLFZ 5057.74 127.0 137.0 4930.74 4920.74 10.0 
44 ULFZ 5058.71 106.0 116.0 4952.71 4942.71 10.0 
45 ULFZ 5090.11 143.0 153.0 4947.11 4937.11 10.0 
46 ULFZ 5118.98 170.0 180.0 4948.98 4938.98 10.0 
47 UFZ 5155.83 180.0 195.0 4975.83 4960.83 15.0 
48 UFZ 5168.31 192.0 207.0 4976.31 4961.31 15.0 
49 3rdFZ 5043.67 137.7 147.7 4905.97 4895.97 10.0 
50 UFZ 5211.51 235.0 250.0 4976.51 4961.51 15.0 
51 UFZ 5058.86 75.0 85.0 4983.86 4973.86 10.0 
52 UFZ 5165.81 190.8 206.0 4975.01 4959.81 15.2 
53 UFZ 5164.24 189.8 204.0 4974.44 4960.24 14.2 

(**) 54 UFZ 5097.64 117.0 132.0 4980.64 4965.64 15.0 
55 LLFZ 5168.61 255.0 265.0 4913.61 4903.61 10.0 
56 ULFZ 5168.61 220.0 230.0 4948.61 4938.61 10.0 
57 UFZ 5103.54 126.0 141.0 4977.54 4962.54 15.0 
58 urz 5168.89 194.0 209.0 4974.89 4959.89 15.0 



FIGURE 30 (continued) 

DEPTH TO 
MEASURING TOP OF 

WELL POINT SCREEN 
NUMBER ZONE * ELEVATION (n.) 
------ ------ ------- -------

59 ULFZ 5059.18 104.5 
60 ULFZ 5133.62 185.0 
61 UFZ 5133.98 158.0 
62 UFZ 5075.00 95.0 
63 UFZ 5065.74 83.0 
64 ULFZ 5097.84 138.8 

PZ-1 UFZ 5144.22 182.7 

(*) UFZ = UPPER FLOW ZONE 
ULFZ = UPPER LOWER FLOW ZONE 
LLFZ = LOWER LOWER FLOW ZONE 

3rdFZ = THIRD FLOW ZONE 

(**) WELL I 54 IS NONFUNCTIONAL 

DEPTH TO ELEVATION ELEVATION AT 
BOn' OM AT TOP OF BOTTOM OF LENGTH c 

OF SCREEN SCREEN SCREEN SCREEN 
(".) (FT. ,MSL) (n. ,MSL) (".) 

-------- -------- ------- -------· 

115.0 4954.68 4944.18 10.5 
195.0 4948.62 4938.62 10.0 
173.0 4975.98 4960.98 15.0 
110.0 4980.00 4965.00 15.0 

98.0 4982.74 4967.74 15.0 
149.0 4959.04 4948.84 10.2 
198.0 4961.52 4946.22 15.3 
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concentrations found in the study area are. either naturally 

occurring or are due to an outside source beyond the scope of this 

study. 

There is no discernab 1 e pattern to . the .concentrations of 

either of these elements that would indicate that they originated 

at the Sparton site or are part of the contaminant plume. All 

other constituents detected in groundwater sample analyses are 

presented in Attachments 1 and 3. 

2. Horizontal Extent of Contamination 

a. Upper Flow zone 

(1) Groundwater Flow Direction 

Groundwater elevation measurements were taken 

in 27 wells set in the upper flow zone. Figure 24 presents the 

interpretation of the upper flow zone groundwater surface contours 

based on these data points. The direct.ion of. groundwater flow at 

the facility is from the northeast and moves towards the southwest. 

From the southwest property line, the direction arcs back to the 

westnorthwest towards Irving Boulevard. Groundwater continues 

generally in a westward direction near Chantilly Road and then 

begins to head in a westsouthwest direction past that point. 

(2) TCE Plume Configuration 

The general configuration of the contaminant 

plume is based on TCE concentrations as presented in Figure 31. 

50l.S3 
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This interpretation is based upon analytical results of groundwater 

samples from 23 wells screened in the upper flow zone. The less 

than 5 ppb line in Figure 31 represents the approximate limit of 

the leading edge of the plume. Beyond this boundary, TCE 

concentrations are less than 5 parts per billion (ppb). The 

distance along the axis of the plume from the facility's western 

boundary to the less than 5 ppb TCE contour is approximately 2100 

feet. The maximum plume width is approximately 1300 feet. The 

general plume configuration appears to be in the direction of 

groundwater flow as presented in Figure 24. 

(3) TCA Plume Configuration 

Figure 32 presents the general plume 

configuration based upon TCA concentrations (22 wells). The TCA 

plume has the same basic configuration as that of the TCE plume. 

Within the plume boundaries, TCA appears to have lower off-site 

concentrations than TCE. 

b. Upper Lower Flow Zone 

(1) Groundwater Flow Direction 

Groundwater elevation measurements were taken 

in 13 wells set in the upper lower flow zone. Figure 25 presents 

the interpretation of the upper lower flow zone groundwater surface 

contours based on these data points. The direction of groundwater 

flow from the facility's southwestern boundary is to the 
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northnorthwest. The apparent direction of flow is towards the 

northwest past well No. 46 on Irving Boulevard. 

(2) TCE Plume Configuration 

Figure 33 presents the general configuration of 

the TCE plume based on analytical results of groundwater samples 

taken from 13 wells screened in the upper lower flow zone. The 

distance along the axis of the plume from the facility's western 

boundary to the less than 5 ppb contour is approximately 1900 feet, 

with a maximum width of approximately 1300 feet. The 

interpretation of the 3000 ppb contour around well No. 46 would 

suggest that TCE has moved as a slug in this flow zone. A possible 

cause for this might be the presence of a less permeable barrier 

which could divert or dissect the plume as it migrates to the 

northwest. 

(3) TCA Plume Configuration 

Figure 34 presents the general plume 

configuration based on TCA results. The TCA interior contour 

configuration is not like the TCE slug-like feature. This may be 

a more accurate representation of the plume in view of the apparent 

lack of clay layers on the west side of the facility. Off-site TCA 

concentrations in the central portion of the plume and near well 

No. 46 are an order of magnitude less than TCE concentrations in 

the upper lower flow zone. 
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c. Lower Lower Flow Zone 

(1) Groundwater Flow Direction 

Groundwater elevation measurements were taken 

in 7 wells set in the lower lower flow zone. Figure 26 presents 

the interpretation of the lower lower flow zone groundwater surface 

contours based on these data points. Groundwater flow is to the 

northwest as it leaves the western boundary of the site. 

(2) TCE Plume Configuration 

Figure 35 presents the general plume 

configuration based on TCE results. The distance along the axis of 

the plume from the western boundary to the less than 5 ppb TCE 

contour is approximately 1800 feet with a maximum width of 

approximately 900 feet. 

(3) TCA Plume Configuration 

Figure 36 presents the general plume 

configuration based upon TCA concentrations. The TCA plume has the 

same basic configuration and direction as the TCE plume, however, 

the TCA plume is smaller. 

d. Third Flow Zone 

Only one well has been constructed in the third flow 

zone, therefore no direction of groundwater flow can be determined. 

Analytical results from this well (MW-49) indicate no detectable 
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levels of any of the contaminants associated with the Sparton 

facility. Trichlorofluoromethane was noted at concentrations 

slightly ,:ibove detection limits. We feel that this result is 

either anomalous or due to statistical variation inherent in the 

analytical procedures as a laboratory artifact. 

3. Vertical Extent of Contamination 

a. Cluster Locations 

The vertical limit of the plume has been determined 

using the results of groundwater sample analyses at ten well 

clusters. The location of the ten well clusters (five on-site, 

five off-site) is presented in Figures 37 (TCE) and 38 (TCA). 

Figure 39 is a table identifying the wells, screen elevations, and 

flow zones monitored at each well cluster. TCE and TCA values from 

the laboratory data presented in Attachment 3 were used to examine 

the vertical profile of the contamination. Analytical results for 

all constituents can also be found in Attachment 3. 

b. TCE Vertical Profile Trends 

Of the ten well clusters, eight clusters show 

decreasing TCE concentration with depth (clusters 1, 2, 3, 5, 6, 7, 

8 and 9). Of these eight, three clusters (clusters 6, 7, and 8) 

show decreases of less than 50 ppb between flow zones. Only one 
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FIGURE 39 

WELL CLUSTER SUMMARY 

Screened Interval 
Well No. Elevation, Ft (MSL) Flow Zone 

13 4983.35 - 4978.35 
29 4941.57 - 4931.57 
38 4917.85 - 4907.85 

33 4981.36 - 4971.36 
30 4947.70 - 4937.70 
39 4921.07 - 4911.07 

14 4980.94 - 4970.94 
31 4947.57 - 4937.57 
40 4926.46 - 4916.26 
49 4905.88 - 4895.88 

15 4987.51 - 4977.51 
41 4954.79 - 4949.79 
32 4940.08 - 4930.08 

42 4952.28 - 4942.28 
43 4930.69 - 4920.69 

36 4977.0 - 4967.0 
44 4954.68 - 4944.68 

37 4976.66 - 4966.66 
45 4949.35 - 4939.35 

51 4983.86 - 4973.86 
59 4954.68 - 4944.18 

48 4976.31 - 4961.31 
56 4948.61 - 4938.61 
55 4913.61 - 4903.61 

61 4975.98 - 4960.98 
60 4948.62 - 4938.62 

UPPER FLOW ZONE 
UPPER LOWER FLOW ZONE 
LOWER LOWER FLOW ZONE 
THIRD FLOW ZONE 

84 

UFZ 
ULFZ 
LLFZ 

UFZ 
ULFZ 
LLFZ 

UFZ 
ULFZ 
LLFZ 
TFZ 

UFZ 
ULFZ 
LLFZ 

ULFZ 
LLFZ 

UFZ 
ULFZ 

UFZ 
ULFZ 

UFZ 
ULFZ 

UFZ 
ULFZ 
LLFZ 
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cluster (cluster 4) showed increasing TCE concentration with depth. 

One cluster (cluster 10) had analyses below detection limits for 

both samples. 

c. TCA Vertical Profile Trends 

Of the ten well clusters, three clusters show 

decreasing TCA concentrations with depth (clusters 1, 2, and 5), 

one cluster showed increasing concentration with depth (cluster 4), 

and the remaining six clusters were below detectable limits. 

d. Comparison of Trends 

For TCE and TCA, where concentrations above 

detection limits were found, the concentrations decreased with 

depth in all but one case. The one location where the 

concentrations increase with depth could possibly be explained by 

a subsurface channel parallel to the direction of groundwater flow 

which may allow downward migration of chemical constituents. 

4. Rate of Groundwater Flow 

The groundwater velocity in the vicinity of the site, 

based on the stated assumptions and hydraulic conductivity values 

reported in the HLA report titled "Off-site Investigation"; 

(October, 1987; pgs. 10-11), ranges between approximately 6 feet 

and 83 feet per year. The facility has been in operation for 29 

years. If an assumed time of 25 years is used to denote the time 
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chemicals have been in the groundwater, and using a rate of 

migration of 83 feet per year, then the total distance traveled 

would be on the order of 2100 feet. This distance is very close to 

the limits of the contaminant plume determined by TCE 

concentrations in groundwater samples. 

5. Profiles of Appendix IX Constituents 

The predominant Appendix IX constituents found 

consistently throughout the study area are TCE and TCA. DCE and 

MeCl were detected on a less frequent or consistent basis, but 

still with some regularity. Occurrences of other Appendix IX 

constituents were random and inconsistent. A complete listing of 

all analytical results for wells installed pursuant to the RFI is 

provided in Attachment 3. 

Due to elevated levels of TCE in many of the samples, 

dilution of the samples prior to analysis was necessary to lower 

the TCE concentration to within the limits of the analytical 

instrument. Because of this dilution, the detection limits for 

other VOC compounds included in the analytical suite were raised to 

levels which in most cases, exceeded either federal or state 

standards. All such instances occurred in wells which are inside 

the plume boundaries and which are therefore considered to be 

contaminated. 
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6. Factors Influencing Plume Movement 

Factors that influence plume movement include variations 

in stratigraphy, changes in hydraulic gradient, infiltration, and 

recharge areas. 

As groundwater flow proceeds, variation of sediment types 

in the saturated zone will impact the direction and velocity of the 

plume. Fine-grained silts and clays will tend to impede flow and 

may redirect, on a small local scale, the hydraulic flow pattern. 

Within the area of the project, logs of borings document the wide 

range of sediments encountered which range from clays and fine-

grained sand to gravels and cobbles. 

Changes in the hydraulic gradient will affect plume 

migration. The depositional environment and energy are quite 

variable depending on which section of the valley is being 

investigated. In areas where the gradient is flat, the plume's 

flow rate would decrease and possibly allow for increased lateral 

dispersion. Conversely, a steeper gradient would tend to make the 

plume move through advective forces. This would tend to make the 

plume more elongated and would also place it further downgradient 

versus migration over a flatter gradient. 

Infiltration of surface water may affect the plume 

movement. This effect is probably minimal unless the rate is very 

high due to, for example, flooding conditions or torrential 

precipitation. A potential location for this would be the 

inundation of the Calabacillas Arroyo north of the project area. 

501.83 
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If the plume encounters recharge boundaries, its 

migration pathway will be altered. Evidence of recharge influence 

can be seen at the Sparton site in the alteration of the localized 

groundwater flow direction caused by recharge from the Corrales 

Main canal and the irrigated fields located just east and southeast 

of the facility site. 

7. Future Contaminant Movement 

Figure 24 presents the direction of groundwater flow in 

the upper flow zone. It is anticipated that the contaminant plume 

will migrate with the direction of groundwater flow as presented in 

Figure 24 at a rate of approximately 83 feet per year under current 

conditions. 

8. Effectiveness of Interim Recovery Well System 

Under the provisions of the Consent Order, an interim 

groundwater recovery well system was installed in the upper flow 

zone. An evaluation of the effectiveness of this groundwater 

recovery well system was conducted in early 1990. This evaluation 

used a statistical analysis approach based on four years of 

quarterly groundwater monitoring data gathered under a state-

approved alternate groundwater monitoring program. 

The summary report of this evaluation submitted to EPA in 

February, 1990, concluded that the recovery system is accomplishing 

501.S3 
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or exceeding the goals for which it was designed. A copy of this 

report is included in Attachment 9. 
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VI POTENTIAL RECEPTORS 

A. Groundwater 

Figure 8 shows the locations of non-monitor wells in the 

vicinity of the Sparton site. The wells designated as "wells 

confirmed by state records" are described in Attachment 10. The 

information was obtained from New Mexico State Engineer Office 

records. The wells designated as "wells visually observed" were 

located by field reconnaissance. Records are not available to 

determine the type or use for these wells, or if they are even in 

use. 

Figure 40 shows the location of the nearest municipal well to 

be approximately 2.5 miles westnorthwest of the Sparton facility. 

This is the only existing municipal well known to exist on the west 

side of the Rio Grande within a three-mile radius of the Sparton 

site. 

Figure 41 shows the locations of planned future wells in the 

vicinity of the Sparton facility. This information was extracted 

from the "Water Systems Master Plan for the City of Albuquerque" 

updated in 1982. None of these wells have been installed at this 

time. In a personal communication with Mr. Norman Gaume, 

Operations Manager for the City of Albuquerque Water Utility, Mr. 

Gaume stated that there are no plans to install municipal wells in 

this area before the limit of their planning horizon, currently the 

year 2000. 
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B. Surface Waters 

No domestic or municipal surface water sources exist within a 

1.5-mile radius of the Spartan facility. Irrigation at 

residential, commercial, and industrial establishments is 

principally derived from municipal water systems. No future 

development of surface water for domestic or municipal uses is 

anticipated for the area. 

Some limited fishing is currently available in the Corrales 

Riverside Drain and Rio Grande east of the Spartan site. No 

expansion of fishing opportunities is expected in the future in the 

area (New Mexico Game and Fish Department, Operations Plan, Aquatic 

Management of N.M. Wildlife 1987 to 1995, and J. Maracchini, N.M. 

Area Fisheries Manager, oral communication). 

Local surface water sources are the Corrales Main Canal, the 

Corrales Riverside Drain, and the Rio Grande which provide water 

for irrigated agriculture to the east of the Spartan site. No 

expansion of this agricultural use is contemplated. 

No current industrial uses of surface waters are known in the 

local area, and no future surface water use is anticipated. 

Surface water in the Corrales Main Canal, the Corrales 

Riverside Drain, and the Rio Grande supports vegetative habitats 

and associated wildlife. No expansion of this function is planned. 
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c. Human Use or Access 

There are no existing or planned recreational facilities 

adjacent to the Sparton facility. Neither are there any existing 

or planned hunting facilities or opportunities adjacent to the 

Sparton facility. 

There are no existing or planned residential uses of land 

adjacent to the facility. current zoning restricts development of 

residential land uses in proximity to the facility. Commercial 

land use is currently established on adjacent lands to the north 

and south of the plant site. Commercial land use is also planned 

to the west of the facility. 

The Sparton facility is located within an area zoned for 

manufacturing. Adjacent land to the north is also zoned for 

manufacturing. To the west and south of the facility, zoning is 

for commercial development. Lands to the east of the facility are 

zoned for agriculture. These current zone designations for lands 

adjacent to the facility are supported and recommended to be 

maintained in the future by the Coors Corridor Plan (April 1984). 

Prevailing winds in the area of the Sparton facility are shown 

in Figure 42. Winds blow most frequently from the north in winter, 

and from the south along the Rio Grande Valley in summer. Existing 

and planned residential areas are located to the west of the 

facility. 
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FIGURE 42 

PREVAILING WINDS AND AVERAGE MONTHLY WIND SPEEDS 

Month Averaqe Speed Prevailinq 
m.p.h. Direction 

January 8.0 N 

February 8.8 N 

March 10.1 SE 

April 11.0 s 

May 10.5 s 

June 10.0 s 

July 9.1 SE 

August 8.2 SE 

September 8.6 SE 

October 8.3 SE 

November 7.9 N 

December 7.7 N 

source: National Oceanic and Atmospheric Administration, 
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D. Surface Water Biota 

There are no known surface water bodies on, adjacent to, or 

affected by the Spartan facility. 

E. Ecology 

The vegetation in the area of the Spartan facility has been 

altered through development. The facility site exhibits 

landscaping comprised of lawn, shrubs, and trees (cottonwood and 

conifers). The principal plant community in adjacent areas is 

grassland or shrubland. Dominant grasses include burro grass, 

gramma grasses, fluffgrass, dropseeds, galleta, alkali sacaton, 

needle and thread, western wheatgrass, three-awn, bottlebrush, and 

squirrel tail. Shrubs and forbs include sagebrush, snakeweed, 

Morman tea, locust, fourwing saltbrush, indigo bush, yucca, prickly 

pear, peppergrass, stickleaf, and spectacle pod. Where the 

grassland or shrubland community is disturbed, there is a decrease 

in black gramma and bush muckly, and an increase in galleta, sand 

dropseed, and annual plants. 

Wildlife resources in the facility area have been 

significantly affected by increased urbanization. Much of the 

original grassland has been replaced by less palatable species as 

well as shrubs such as snakeweed. Other than acting as a soil 

stabilizer, many of the shrubs and grasses are of little value to 

wildlife. 
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Representative wildlife species inhabiting the vicinity of the 

Sparton facility include the black-tailed jackrabbit, desert 

cottontail rabbit, kangaroo rats, pocket mouse, white-footed mouse, 

ground squirrel, northern grasshopper mouse, horned lark, mourning 

dove, scaled quail, mockingbird, several species of sparrows, 

prairie falcon, collard lizard, roundtailed horned lizard, and 

roadrunner. 

F. Demographic Profile 

Demographic data for the vicinity are based on information in 

the Census of Population and Housing: Census Tracts. Albuguerque, 

New Mexico, Standard Metropolitan statistical Area and the 1980 

census of Population and Housing Tape File 1 and 3, u.s. Department 

of Commerce, Bureau of Census, Washington, D.C., 1980, as 

summarized in the Northwest Area Plan. The Sparton facility area 

is contained in Census Tract 47.3. Information for this tract is, 

in some instances, presented by block which describes a larger area 

than just the immediate facility vicinity. 

The population of the greater area of the facility vicinity is 

just over 24,000 persons with the largest number of people in the 

20-to-64 age group. The school age group, 5-to-19, is 

approximately half the size of the 20-to-64 age group. The 

pre-school age group, o-to-4, outnumbers the over-65 age group. 

The population is distributed in approximately 8,352 households. 
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The area population is 47% Spanish ethnicity. There is less 

than 2% Black, approximately 4% American Indian, and less than 1% 

Asian. The area population is relatively stable, with 44% 

maintaining a minimum five-year residency in the same house and 54% 

having been born in New Mexico. 

G. Endangered or Threatened Species 

Eight species of plants are currently listed as endangered or 

threatened in New Mexico by the u.s. Fish and Wildlife Service and 

the New Mexico Heritage Program, but none of the habitats for these 

plants occur in the vicinity of the Sparton facility. 

Of the seven bird species and one mammal specie listed as 

endangered in New Mexico by the New Mexico Department of Fish and 

Game as of 1983, four bird species were recorded as having been 

sighted in or near the facility area in 1984. The birds were 

McCown Lingspurs, Bell Vieros, Peregrine Falcons, and Mississippi 

Kites. Certain federal endangered species, such as the Whooping 

Crane and Bald Eagle, may fly over the Rio Grande during migration 

and may land locally to feed. 
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VII GROUNDWATER PROTECTION STANDARDS 

A. Maximum Concentration Limits (MCLs) 

Maximum concentration limits {MCLs) for groundwater protection 

have been established by EPA and are found in 40 CFR 264.94. 

These MCLs are shown in Figure 43. 

B. Maximum Contaminant Levels (MCLs) 

Under the provisions of the proposed Subpart s regulations to 

40 CFR Part 264, regarding corrective actions for solid waste 

management units, maximum contaminant levels {MCLs) promulgated 

under the Safe Drinking Water Act and found in 40 CFR 141 Subpart 

B, may be considered as appropriate standards for groundwater 

protection. 

c. New Mexico Groundwater standards 

The New Mexico Water Quality Control Commission {WQCC) Human 

Health standards for groundwater quality, as defined in Part 3-103 

of the WQCC regulations, are shown in Figure 44. 

D. Background Concentrations 

Monitor well MW-6 was located upgradient of the source area in 

the northern corner of the facility property. Historical analyses 

of groundwater samples from this well showed elevated 

concentrations of the principal parameters found in the Sparton 
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FIGURE 43 

MAXIMUM CONCENTRATION OF CONSTITUENTS FOR GROUNDWATER PROTECTION 

constituent Maximum concentration mq/1 

Arsenic 0.05 

Barium 1.0 

Cadmium 0.01 

Chromium 0.05 

Lead 0.05 

Mercury 0.002 

Selenium 0.01 

Silver 0.05 

Endrin 0.0002 

Lindane 0.004 

Methoxychlor 0.1 

Toxaphene 0.005 

2,4-D 0.1 

2,4,5- P Silvex 0.01 

Source: 40 CFR 264.94 
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FIGURE 44 

NEW MEXICO 

Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Cyanide 

Fluoride 

Lead 

Total Mercury 

Nitrate as N 

Selenium 

Silver 

Uranium 

Radioactivity: Combined 
Radium-226 and Radium-228 

Benzene 

Polychlorinated Biphenyls 

Toluene 

Carbon Tetrachloride 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,1,2,2-
Tetrachloroethylene 

1,1,2-Trichloroethylene 
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Ethylbenzene 

Total Xylenes 

Methylene Chloride 

GROUNDWATER STANDARDS 

Maximum Allowable Concentration 

100 ug/1 

1000 ugfl 

10 ug/1 

50 ug/1 

200 ug/1 

1600 ug/1 

50 ug/1 

2 ugjl 

10000 ug/1 

50 ug/1 

50 ug/1 

5000 ug/1 

30.0 pCi/1 

10 ug/1 

1 ugfl 

750 ug/1 

10 ug/1 

10 ug/1 

5 ugfl 

20 ugfl 

100 ugfl 

750 ug/1 

620 ug/1 

100 ug/1 
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NEW MEXICO GROUNDWATER STANDARDS 

Parameter 

Chloroform 

1,1-Dichloroethane 

Ethylene Dibromide 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2,2-Tetrachloroethane 

Vinyl Chloride 

PAHs: total naphthalene 
plus 

monomethylnaphthalenes 

501.S3 
12/12/90 

Benzo-a-pyrene 

Maximum Allowable Concentration 

100 ug/1 

25 ug/1 

0.1 ug/1 

60 ug/1 

10 ug/1 

10 ug/1 

1 ugfl 

30 ug/1 

0.7 ug/1 
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plume (see Attachment 1). Because of the complex stratigraphy 

underlying the Sparton facility, it is uncertain whether these 

elevated concentrations represent a portion of the Sparton plume or 

a release from an off-site upgradient source. This well was 

plugged and abandoned in early 1989 under the provisions of the 

Consent Order. 

Monitor well MW-51 was installed in April 1990. This well is 

located north of the Sparton facility, west of the car dealership 

which is adjacent to Sparton•s northeastern boundary. Analyses of 

groundwater samples from this well show slightly elevated 

concentrations of TCE. 

A preliminary environmental assessment of properties 

surrounding the Sparton facility indicate that there is a potential 

that past uses of the property currently occupied by the car 

dealership and possibly the old Alameda airport, located north of 

the Calabacillas Arroyo, may have resulted in a release of chemical 

constituents to the subsurface environment. Analytical results 

from well MW-6 and MW-51 may be indicative of this, however the 

results are inconclusive. A copy of the environmental assessment 

is included in Attachment 11. 
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ALTERNATE GROUNDWATER MONITORING PROGRAM WELL SUMMARY 

DEPTH TO DEPTH TO ELEVATION AT ELEVATION AT 
TOP OF BOTTOM TOP OF BOTTOM OF LENGTH OF 

WELL MEASURING PT. SCREEN OF SCREEN SCREEN SCREEN SCREEN 
NUMBER ZONE * ELEVATION (PT.) (FT.) (". ,MSL) (". ,MSL) (".) 
------ ------ ----------- -------- -------- ------------ ------------ ---------

6 UFZ 5046.39 61.5 66.5 4984.89 4979.89 5.0 
8 UFZ 5042.62 58.0 63.0 4984.62 4979.62 5.0 
9 UFZ 5044.11 62.5 67.5 4981.61 4976.61 5.0 

11 LLFZ 5046.31 134.0 139.0 4912.31 4907.31 5.0 
14 UFZ 5041.91 61.5 71.5 4980.41 4970.41 10.0 
15 UFZ 5047.49 60.0 70.0 4987.49 4977.49 10.0 
16 UFZ 5047.50 68.0 73.0 4979.50 4974.50 5.0 
18 UFZ 5045.58 68.0 78.0 4977.58 4967.58 10.0 
19 ULFZ 5046.25 97.0 107.0 4949.25 4939.25 10.0 
20 LLFZ 5045.79 125.0 138.0 4920.79 4907.79 13.0 
21 UFZ 5048.36 64.5 69.5 4983.86 4978.86 5.0 
22 UFZ 5048.06 72.0 77.0 4976.06 4971.06 5.0 
23 UFZ 5048.51 72.0 77.0 4976.51 4971.51 5.0 

---------------------
(*) UFZ = UPPER FLOW ZONE 

ULFZ = UPPER LOWER FLOW ZONE 
LLFZ = LOWER LOWER FLOW ZONE 
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SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

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

D 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

TID 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE ASN SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE MICKEL 
YEAR MO. {6-9) umhos/cm (250) (10.0) {600) CARBON as Cl as If CHROMIUM CHROMIUM as If (0.75) {0.05) {0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** HELL NO. 05 { UPPER FLOH ZONE ) ********* >>>>> HELL PLUGGED & ABANDONED JN 1989 <<<<< 

':) 1983 4 8.00 688 22 0.9 81 21 --- --- --- --- < 0.1 --- --- 0.37 
1984 4 7.64 721 --- 1.8 112 3.8 0.22 0.6 < 0.01 < 0.01 --- 0.12 < 0.01 0.68 < 0.006 

]) 
1985 1 8.09 711 --- --- --- 0.9 0.21 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

H) 
1986 3 
1986 4 
1987 1 

;l) 
1987 2 
1987 3 8.07 640 27 0.8 91 2 0.04 0.5 < 0.01 0.01 0.2 0.14 0.01 0,34 < 0.04 54 
1987 4 
1988 1 

D 1988 2 
1988 3 
1988 4 

:) 1989 1 

) NOTES : 1) HHERE STATE STANDARDS EXIST, THEY ARE SHOHN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOHN, PRECEEDED BY A"<" { less than sign). 

J 
3) --- = NOT TESTED. 

) 

) 

) 



) 

) 

) 

;) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

PART 1 of 4 
D ------------------------------

;) 
[------------------------------------------------------------------------ mgjl --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

~ll) 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEll VALEliT VALEliT NITROGEll BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. {6-9) umbos/em (250) (10.0) (600) CARBON as Cl as N CHROMIUM CHROMIUM as N (0-. 75) {0.05) {0.2) {0.2) SODIUM 

------ --- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
--~ 

********** WELL NO. 06 ( UPPER FLOW ZONE ) ********* >>>>> NELL PLUGGED & ABANDONED 1M 1989 <<<<< 

•11 1983 4 7.97 821 38 10 95 7.8 --- --- --- --- < 0.1 --- --- 0.032 
1984 4 7.50 866 --- 16 120 6.1 0.45 0.1 < 0.01 < 0.01 --- 0.25 < 0.01 0.34 0.005 
1985 1 , 1985 2 7.89 871 --- --- --- 1.7 0.31 
1985 3 7.46 833 38 15 140 1.4 0.4 < 0.1 < 0.01 < 0.01 --- 0.33 < 0.005 0.23 < 0.01 
1985 4 ., 1986 1 7.43 810 --- --- --- 12 0.32 
1986 2 7.34 821 --- --- --- 1.9 1.4 
1986 3 7.77 831 --- --- --- 6.3 0.59 

;Jl) 1986 4 7.72 846 28 14 142 4.4 0.421 < 0.1 < 0.01 < 0.01 --- 0.3 < 0.005 --- < 0.01 79 
1987 1 8.03 886 --- --- --- 3.7 0.26 
1987 2 7.61 879 --- --- --- 1.2 0.18 

mt 1987 3 7.61 784 27 14 12 3.3 0.35 < 0.1 < 0.01 < 0.01 0.2 0.34 < 0.01 0.066 < 0.04 79 
1987 4 7.55 832 --- --- --- 0.4 0.3 
1988 1 7.62 885 --- --- --- 1.1 0.19 

:~J 1988 2 7.61 880 --- --- --- 1.5 0.15 
1988 3 7.60 812 23 20 118 2.3 0.120 < 0.1 0.01 < 0.01 < 0.1 0.31 < 0.01 0.042 < 0.04 76 
1988 4 7.80 775 --- --- --- 1.6 0.100 

;t 1989 1 7.40 675 --- --- --- 2.1 0.039 

-------------------------------------., NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAREJITHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). , 3) --- : NOT TESTED. 

., 
iJ 

a 



) 

) 

) 

SPARTON TECHNOLOGY, INC. 
) COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

') ------------------------------

J 
[ -------.----------------------------------------------------------------- mg/ 1 --------------------------------------------------------------) 

SPECIFIC TOTAL TOTAL 

D 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE MICKEL 
YEAR NO. {6-9) U1Mos/cm {250) {10.0) {600) CARBON as Cl as If CHROMIUM CHROMIUM as N {0.75) {0.05) {0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
? 

********** WELL KO. 07 { UPPER PLOW ZONE ) ********* 

J 1983 4 7.94 507 116 0.4 39 80 --- --- --- --- < 0.1 --- --- 0.089 
1984 4 7.43 692 --- 3.3 85 3.6 0.85 0.2 0.02 < 0.01 --- 0.11 0.021 0.03 < 0.006 
1985 1 

) 1985 2 
1985 3 
1985 4 

) 1986 1 
1986 2 
1986 3 

) 1986 4 
1987 1 

D 
1987 2 
1987 3 8.12 693 23 3 103 0.6 0.21 < 0.1 < 0.01 < 0.01 < 0.1 0.18 < 0.01 0.032 < 0.04 55 
1987 4 

D 
1988 1 
1988 2 
1988 3 

) 
1988 4 
1989 1 
1989 2 

) 
1989 3 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL KAME. 

2) IP A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" { less than sign ). 
3) --- = NOT TESTED. 

) 

) 



:) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

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

) 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

) 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS If SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. { 6-9) umhos/cm {250) {10.0) {600) CARBON as Cl as If CHROMIUM CHROMIUM as N {0.75) (0.05) {0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** WELL NO. 08 { UPPER FLOW ZONE ) ********* >>>>>WELL PLUGGED & ABANDOifED·IIf 1989 <<<<< 

) 1983 4 8.05 579 18 1.7 65 15 --- --- --- --- < 0.1 --- --- 0.098 
1984 4 7.50 763 --- 7.4 80 5.5 0.18 0.4 < 0.01 < 0.01 --- 0.37 < 0.01 < 0.006 < 0.006 

) 
1985 1 7.96 735 --- --- --- 2.1 0.088 
1985 2 7.78 741 --- --- --- 1.3 0.15 
1985 3 7.42 715 33 5.5 69 1.8 0.38 < 0.1 < 0.01 ( 0.01 --- 0.31 < 0.005 < 0.005 ( 0.01 

) 
1985 4 
1986 1 7.40 708 --- --- --- 16 0.098 
1986 2 7.27 764 --- --- --- 2 0.18 

) 
1986 3 7.68 754 --- --- --- 14 0.37 
1986 4 7.48 784 37 2.1 74 1.3 0.233 < 0.1 < 0.01 < 0.01 --- 0.52 < 0.005 --- < o;o1 64 
1987 1 8.22 754 --- --- --- 2 0.069 

) 
1987 2 7.78 772 --- --- --- 3.3 0.054 
1987 3 7.61 705 37 3 53 3.2 0.15 0.2 < 0.01 < 0.01 0.1 0.38 < 0.01 0.22 ( 0.04 61 
1987 4 7.59 703 --- --- --- 3 0.07 

) 
1988 1 7.82 782 --- --- --- 3.7 0.042 
1988 2 7.56 799 --- --- --- 1.5 0.052 
1988 3 7.60 737 23 1.7 71 2.5 0.070 0.1 ( 0.01 0.01 < 0.1 0.57 0.01 0.18 ( 0.04 99 

) 
1988 4 6.60 717 --- --- --- 2.2 0.093 
1989 1 7.50 771 --- --- --- 3.4 4.080 

-------------------------------------) NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" { less than sign ) . 

) 
3) --- = NOT TESTED. 

) 

) 

) 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

PART 1 of 4 
.) ------------------------------

D 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

D QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. ( 6-9) umbos/em (250) (10.0) ( 600) CARBON as Cl as If CHROMIUM CHROMIUM as If (0.75) (0.05) (0.2) (0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** WELL NO. 09 ( UPPER FLOW ZONE ) ********* 

J 1983 4 7.36 2320 400 < 0.1 340 29 --- --- --- --- < 0.1 --- --- 3.4 
1984 4 6.70 2350 --- < 0.1 372 14 21 1.7 < 0.01 < 0.01 --- 13 < 0.01 1.9 0.19 
1985 1 7.00 2040 --- --- --- 6.1 15 

) 1985 2 7.31 1770 --- --- --- 7.2 9.1 
1985 3 6.92 1590 210 < 0.1 300 4.6 6.9 0.9 < 0.01 < 0.01 --- 7.9 ( 0.005 1.1 0.11 

) 
1985 4 
1986 1 6.96 1340 --- --- --- 20 6.7 
1986 2 7.02 1380 --- --- --- 3 5 
1986 3 7. 46 1480 --- --- --- 3.1 6.3 

D 1986 4 7. 71 1470 138 ( 0.1 226 1.4 5.08 5.1 < 0.01 ( 0.01 --- 5.5 ( 0.005 --- 0.081 110 
1987 1 8.03 1440 --- --- --- 3 3.2 
1987 2 7.66 1370 --- --- --- 2.1 4.0 

;;) 1987 3 7.87 1300 116 < 0.1 203 2 4.4 2.6 < 0.01 < 0.01 2.2 4 ( 0.01 0.24 0.06 103 
1987 4 7.39 1220 --- --- --- 2.8 2.6 
1988 1 8.29 1210 --- --- --- 1.7 2.5 

:> 1988 2 7.26 1130 --- --- --- 2.7 3.6 
1988 3 7.30 1040 66 < 0.1 182 3.8 2.870 1.7 < 0.01 0.01 1.1 3.5 0.01 1.3 < 0.04 94 
1988 4 7.60 1080 --- --- --- 1.9 2.580 

) 1989 1 7.10 1080 --- --- --- 1.5 5.180 
1989 2 7.50 981 --- --- --- 0.1 2.110 
1989 3 7.70 992 69 < 0.1 225 1.8 2.390 1.5 < 0.01 < 0.01 --- 2.9 < 0.01 0.11 < 0.04 89 

) 1989 4 7.5 962 --- --- --- 3.2 l. 99 
1990 1 7.4 911 --- --- --- 1.4 2.470 
1990 2 7.4 969 69.4 < 0.10 208 3.0 2.300 0.60 < 0.010 0.011 --- 2.1 0.011 0.026 0.21 88.2 

) 1990 3 7.4 977 --- --- --- 1.5 1. 730 
1990 4 7.6 1080 --- --- --- 1.9 1.530 

) 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

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

[ -------.-------------------------------------- ------------------- -------- mg/ 1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 
pH CONDUC- IUTRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS lf SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BOROlf CHROMIUM MANGANESE MICKEL 
YEAR NO. {6-9) umbos/em {250) (10.0) {600) CARBO If as Cl as lf CHROMIUM CHROMIUM as If {0.75) {0.05) (0.2) {0.2) SODIUM 

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

********** WELL MO. 10 ( !.OWER F!.OW ZONE ) ********* >>>>> WELL P!.UGGED & ABANDOMED .Ilf 1989 <<<<< 

1983 4 8.03 694 26 0.1 95 7.6 --- --- --- --- 0.1 --- --- 0.75 
1984 4 7.74 702 --- 0.2 119 3 0.04 0.4 < 0.01 ( 0.01 --- ( 0.05 0.01 0.93 0.02 
1985 1 7.73 689 --- --- --- 1.7 0.013 
1985 2 7.94 702 --- --- --- 1.6 0.013 
1985 3 7.39 694 28 ( 0.1 125 9 0.05 ( 0.1 ( 0.01 ( 0.01 --- 0.15 ( 0.005 1 ( 0.01 
1985 4 
1986 1 7.49 678 --- --- --- 8.8 0.076 
1986 2 7.30 673 --- --- --- 10 0.14 
1986 3 7.86 681 --- --- --- 2.1 0.13 
1986 4 
1987 1 
1987 2 
1987 3 7.71 679 44 ( 0.1 102 4.7 1.8 0.1 ( 0.01 ( 0.01 0.1 0.5 < 0.01 1.2 ( 0.04 42 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUMD WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" { less than sign). 
3) --- = NOT TESTED. 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

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

D 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

D 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. (6-9) umhos/Clll (250) (10.0) (600) CARBON as Cl as N CHROMIUM CHROMIUM as N (0.75) (0.05) (0.2) (0.2) SODIUM 

------ --- ----- -------- -------
'D 

********** WELL NO. 11 ( LOWER FLOW ZONE ) ********* >>>>>WELL PLUGGED & ABANDONED·IN 1989 <<<<< 

J 1983 4 7.89 741 30 < 0.1 97 18 --- --- --- --- < 0.1 --- --- 0. 76 
1984 4 7.76 699 --- 0.5 118 2.2 0.006 0.6 < 0.01 < 0.01 --- < 0.05 0.01 0.78 0.006 

D 
1985 1 8.01 733 --- --- --- 1.7 0.032 
1985 2 7.95 752 --- --- --- 1.7 0.01 
1985 3 7.57 697 29 < 0.1 130 1.7 0.01 < 0.1 < 0.01 < 0.01 --- 0.12 < 0.005 0.98 < 0.01 

) 
1985 4 
1986 1 7.53 717 --- --- --- 4.2 0.014 
1986 2 7.38 679 --- --- --- 11 0.19 

D 
1986 3 7.87 683 --- --- --- 2.4 0.058 
1986 4 7.76 696 28 < 0.1 110 1.3 0.010 ( 0.1 ( 0.01 ( 0.01 --- 0.1 ( 0.005 --- ( 0.01 43 
1987 1 8.18 692 --- --- --- 8.5 0.011 

i;) 
1987 2 7.69 660 --- --- --- 1.7 < 0.005 
1987 3 7.65 639 22 ( 0.1 77 3.2 0.038 0.3 < 0.01 ( 0.{)1 o'.1 0.14 ( 0.01 0.98 ( 0.04 42 
1987 4 7.55 832 --- --- --- 0.4 0.3 

!D 
1988 1 7.84 666 --- --- --- 1.1 0.012 
1988 2 7.69 611 --- --- --- 1.9 0.021 
1988 3 7.60 580 18 < 0.1 85 2.0 0.010 0.4 < 0.01 ( 0.01 < 0.1 0.12 < 0.01 0.75 ( 0.04 36 

) 
1988 4 7.90 597 --- --- --- 2.0 ( 0.02 
1989 1 7.40 605 --- --- --- 1.7 < 0.005 

-------------------------------------) NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 

) 
3) --- = NOT TESTED. 

:) 

) 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 
----------------------

) 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

j]) 
pH COIIDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS II SULFATE ORGANIC HALOGE!f NI TROGE!f VALE!IT VALE!f'l' NITROGE!f BORON CHROMIUM MANGANESE NICKEL 
YEAR 110. ( 6-9) umhos/cm (250) (10.0) (600) CARBON as Cl as II CHROMIUM CHROMIUM as If (0.75) (0.05) (0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** RELL NO. 12 ( UPPER FLOR ZONE ) ********* 
) 1983 4 

1984 3 7.65 769 23 1.32 136 1.7 0.074 --- < 0.005 < 0.005 < 0.1 0.12 < 0.005 0.98 < 0.01 

J) 
1985 1 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

) 
1986 3 
1986 4 
1987 1 

) 
1987 2 
1987 3 7.91 1050 139 1.7 195 6.3 3.6 0.5 < 0.01 < 0.01 0'.4 2.7 < 0.01 0.82 < 0.04 80 
1987 4 

D 
1988 1 
1988 2 
1988 3 

'j)) 
1988 4 
1989 1 
1989 2 

) 
1989 3 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHORN IN PARE!ITHESES IMMEDIATELY BELOR THE CHEMICAL NAME. 

2) IF A COMPOUND RAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHORN, PRECEEDED BY A"<" ( less than sign ). 
3) --- = NOT TESTED. 
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) 

) 
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) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

[------------------------------------------------------------------------ mq/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. {6-9) umhos/cm {250) {10.0) {600) CARBON as Cl as N CHROMIUM CHROMIUM as N {0.75) {0.05) {0.2) {0.2) SODIUM 

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

********** WELL NO. 13 { UPPER FLOW ZONE ) ********* 

1983 4 
1984 4 7.43 1090 --- 0.6 148 5.2 3.6 3.1 < 0.01 --- --- 2.6 0.038 2 0.04 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 7.73 955 35 4.1 128 3.7 0.79 < 0.1 < 0.01 < 0.01 < 0.1 0.8 < 0.01 0.37 < 0.04 67 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

---------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" { less than sign ). 
3) --- = NOT TESTED. 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

0 
PART 1 of 4 

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

U) [------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

® 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE ASN SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. {6-9) umhos/cm {250) {10.0) {600) CARBON as Cl as N CHROMIUM CHROMIUM as N {0.75) {0.05) {0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------)) 
********** WELL NO. 14 { UPPER FLOW ZONE ) ********* 

) 1983 4 
1984 4 7.61 1290 --- 1 192 5.9 3.7 1 0.6 --- --- 2 0.58 0.76 0.04 

) 
1985 1 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

HD 
1986 3 
1986 4 7.76 1200 34 3.1 175 3.8 2.3 < 0.1 1.1 < 0.01 --- 1.8 1.1 --- 0.03 77 
1987 1 7.89 1190 --- --- --- 2.6 3.5 
1987 2 7.43 995 --- --- --- 1.7 0.53 

]) 1987 3 7.58 877 64 2.7 132 2.7 1 0.1 0.41 0.54 < 0.1 0.82 0.95 0.017 < 0.04 68 
1987 4 7.52 991 --- --- --- 0.8 1.7 
1988 1 12.17 5000 --- --- --- 3.1 2.6 

i) 1988 2 7.40 3030 --- --- --- 3.2 3.8 
1988 3 11.90 3410 97 10 66 3.5 3.500 < 0.1 0.70 < 0.01 < 0.1 0.30 0.55 0.014 < 0.04 99 

) 
1988 4 12.40 2950 --- --- --- 2.5 1.870 
1989 1 11.70 3700 --- --- --- 2.5 2.420 
1989 2 10.50 934 --- --- --- 1.6 1.800 

) 
1989 3 11.00 1010 92 23 172 2.4 2.170 < 0.5 1.0 < 0.01 --- 1.2 0.96 < 0.01 < 0.04 68 
1989 4 11.5 1400 --- --- --- 2.0 1.270. 
1990 1 11.4 1080 --- --- --- 1.7 1.830 

j) 
1990 2 11.3 1080 63.5 22.3 167 2.6 1.360 < 0.50 0.90 < 0.10 --- 0.87 0.80 < 0.010 < 0.040 59.6 
1990 3 11.1 1040 --- --- --- 1.8 1.170 
1990 4 10.9 957 --- --- --- 2.6 1.210 

) -------------------------------------
NOTES : 1) WHERE STATE STA.,DARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" { less than sign ). 
3) --- = NOT TESTED. 

) 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

PART 1 of 4 
) ------------------------------

D 
[------------------------------------------------------------------------ mg/1 ---------------------------------------------------------~----] 

SPECIFIC TOTAL TOTAL 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

~D QUARTER units TANCE CHLORIDE AS If SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE MICKEL 
YEAR MO. (6-9) umhos/cm (250) (10.0) (600) CARBON as C! as If CHROMIUM CHROMIUM as If (0.75) (0.05) (0.2) (0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
D 

********** WELL NO. 15 ( UPPER FLOW ZONE ) ********* 

J 1983 4 
1984 4 7.68 885 --- 4.4 146 2.7 l.l 0.5 < 0.01 --- --- 0.16 < 0.005 0.06 < 0.01 
1985 1 

D 1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

D 
1986 3 
1986 4 7.99 853 53 5.6 126 1.3 1.1 < 0.1 < 0.01 < 0.01 --- 0.13 < 0.005 --- < 0.01 60 
1987 1 8.32 801 --- --- --- 1.3 0.42 
1987 2 7.60 764 --- --- --- l.l 0.43 

'jj) 1987 3 8.01 812 41 4.7 135 2.4 0.49 < 0.1 < 0.01 < 0.01 < a.1 0.14 < 0.01 < 0.005 < 0.04 58 
1987 4 7.65 790 --- --- --- 0.9 0.45 
1988 1 8.20 819 --- --- --- 1.1 0.29 ,iD 1988 2 7.78 871 --- --- --- 27 0.28 
1988 3 7.70 827 63 6.2 122 2.5 0.290 < 0.1 < 0.01 < 0.01 < 0.1 0.12 < 0.01 0.034 < 0.04 61 
1988 4 8.30 808 --- --- --- 1.6 0.170 

!1) 1989 1 7 0 70 874 --- --- --- 1.2 0.925 
1989 2 7.60 656 --- --- --- 0.5 0.220 

/) 
1989 3 7.70 652 32 4.7 114 1.2 0.270 < 0.5 < 0.01 < 0.01 --- 0.15 < 0.01 < 0.01 < 0.04 54 
1989 4 7.90 710 --- --- --- l.O 0.180 
1990 1 7.8 624 --- --- --- 0.9 0.170 

) 
1990 2 7.8 653 27.1 4.8 98.8 1.9 0.113 < 0.50 < 0.010 < 0.010 --- 0.12 < 0.010 < 0.010 < 0.040 49.2 
1990 3 7.8 683 --- --- --- 0.152 
1990 4 7.8 807 --- --- --- 1.5 0.151 

) -------------------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

" 
2) IF A COMPOUND WAS MOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 

·I 3) --- = NOT TESTED. 

) 
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SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

D 
PART 1 of 4 

·.· 

ilD 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------) 

SPECIFIC TOTAL TOTAL 

iD 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE ASN SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. (6-9} umbos/em (250} (10.0} (600} CARBON as Cl as If CHROMIUM CHROMIUM as If (0.75} (0.05} (0.2} (0.2} SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------[) .. 
tttttttttt WELL NO. 16 ( UPPER FLOW ZONE } ********* 

:y) . 1983 4 
1984 4 7.11 5300 --- < 0.1 2180 54 15 310 < 0.01 --- --- 14 0.75 17 0.4 

' 1985 1 
\ll) 1985 2 

1985 3 

D 
1985 4 
1986 1 
1986 2 
1986 3 7.30 2930 --- --- --- 140 23.3 

:1D 1986 4 7.02 4920 364 1.4 1610 25 29.3 390 < 0.02 < 0.02 --- 18 0.017 --- 0.35 220 . 

1987 1 7.61 4530 --- --- --- 0.019 31 
1987 2 7.15 4040 --- --- --- 14 27 

JjJ) 1987 3 7.24 3330 231 3.5 1370 14 27 250 < 0.01 < 0.01 236 12 < 0.01 4.1 0.25 188 
1987 4 7.27 3700 --- --- --- l7 25 
1988 1 7.52 3800 --- --- --- 10 15 

ill) 1988 2 7. 70 611 --- --- --- 13 27 
1988 3 7.30 2510 239 6.6 500 19 29.8 107 < 0.01 0.04 90 9.1 0.04 1.6 0.23 160 
1988 4 7.50 2340 --- --- --- 6.4 18.200 

lJl) 1989 1 7.20 1740 --- --- --- 4.4 7.960 
1989 2 7.40 1370 --- --- --- 8.1 15.300 
1989 3 7.70 1420 85 1.2 193 4.2 20.500 86 0.03 0.02 --- 3.0 0.05 0.46 0.06 89 

'll) 1989 4 7.4 1700 --- --- --- 5.8 16.7 
1990 1 7.4 1430 --- --- --- 3.8 16.200 

flD 
1990 2 7.6 1340 92.3 1.7 189 5.2 10.100 94.3 < 0.010 0.035 --- 1.7 0.041 0.088 0.049 83.9 
1990 3 7.5 1510 --- --- --- 3.6 17.100 
1990 4 7.4 1750 --- --- --- 4.3 15.6 

'D 
NOTES : 1} IIHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

D 
2} IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign}. 
3} --- = NOT TESTED. 

) 
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pH 
QUARTER units 

YEAR NO. (6-9) 
------ --- -----

********** WELL NO. 17 

1983 4 
1984 4 7.90 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 7.37 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

-

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

[------------------------------------------------------------------------ mg/1 

SPECIFIC TOTAL TOTAL 
CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI-
TANCE CHLORIDE AS If SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT 

mnhos/cm (250) (10.0) (600) CARBO If as Cl as If CHROMIUM CHROMIUM 
-------- ------- ------- -------- ------- ------- ------- ------- -------

( UPPER FLOW ZONE ) ********* 

695 --- < 0.1 98 5.1 3.1 1.5 < o.oi ---

743 32 2.7 116 4.7 2.9 0.8 < 0.01 0.32 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

--------------------------------------------------------------] 

AMMONIA TOTAL 
NITROGEN BORON CHROMIUM MANGANESE NICKEL 

as N (0.75) (0.05) (0.2) (0.2) SODIUM 
------- ------- ------- ------- ------- ---------

--- 0.19 0.27 4.1 0.11 

0.2 0.12 0.32 2.8 0.13 58 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

pH 
QUARTER units 

YEAR NO. {6-9) 

SPECIFIC 
CONDUC-
TANCE CHLORIDE 

umbos/em (250) 

NITRATE 
AS N 

(10.0) 
SULFATE 

(600) 

********** WELL NO. 18 ( UPPER FLOW ZONE ) ********* 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 7.54 760 
1986 4 7.25 782 31 2.7 129 
1987 1 8.24 793 
1987 2 7.36 798 
1987 3 7.37 797 33 2. 6 108 
1987 4 7.50 740 
1988 1 7.55 739 
1988 2 12.03 7440 
1988 3 7.50 774 31 3.1 122 
1988 4 7.60 637 
1989 1 
1989 2 
1989 3 

TOTAL 
ORGANIC 
CARBON 

TOTAL TOTAL 
ORGANIC KJELDAHL 
HALOGEN NITROGEN 
as Cl as N 

HEXA- TRI- AMMONIA 
VALENT VALENT NITROGEN 

CHROMIUM CHROMIUM as B 

>>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

6.2 
0.5 
2.4 
1.1 

50 
2.1 
0.8 
2.7 
3.4 
1.6 

4.9 
6.02 < 0.1 
4.4 
1.8 
1.9 0.4 
3.2 
2.4 
3.6 
3.780 < 0.1 
2.780 

< 0.01 < 0.01 

< 0.01 0.01 0.1 

< 0.01 < 0.01 0.1 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELO';I THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign). 
3) --- = NOT TESTED. 

BORON 
(0.75) 

0.13 

0.15 

0.12 

TOTAL 
CHROMIUM MANGANESE NICKEL 
(0.05) (0.2) {0.2) 

< 0.005 --- < 0.01 

< 0.01 < 0.005 < 0.04 

< 0.01 0.009 < 0.04 

SODIUM 

57 

56 

55 



) 

') 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

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

) 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

D QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. {6-9) umhos/cm (250) {10.0) (600) CARBON as Cl as If CHROMIUM CHROMIUM as N (0.75) (0.05) {0.2) (0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** WELL NO. 19 ( LOWER FLOW ZONE ) ********* 

J 1983 4 
1984 4 

D 
1985 1 
1985 2 
1985 3 

') 
1985 4 
1986 1 
1986 2 

~D 
1986 3 
1986 4 7.20 934 58 2.2 145 1.1 3.4 < 0.1 < 0.01 0.043 --- 0.3 0.043 --- 0.01 92 
1987 1 8.18 915 --- --- --- 1.1 2.6 
1987 2 7.40 884 --- --- --- 1.2 1.1 

D 1987 3 7.45 842 54 0.9 110 1.9 2.7 0.2 0.02 0.01 < 0.1 0.33 0.03 0.11 < 0.04 76 
1987 4 7.48 870 --- --- --- 2 2.7 
1988 1 7.56 946 --- --- --- 1 1.6 

D 1988 2 7. 71 902 --- --- --- 1.1 2.7 
1988 3 7.50 869 65 1.1 131 3.4 3.830 0.4 0.02 < 0.01 < 0.1 0.33 0.02 0.11 < 0.04 69 
1988 4 7.60 753 --- --- --- 1.3 1.920 

D 1989 1 7.10 856 --- --- --- 1.2 1.920 
1989 2 7.70 732 --- --- --- 1.1 2.070 
1989 3 7.70 745 44 2.0 130 1.4 2 .890 < 5.0 < 0.01 0.02 --- 0.05 0.02 0.04 < 0.04 61 

D 1989 4 7.5 689 --- --- --- 1.5 1.64 
1990 1 7.5 644 --- --- --- 0.9 1.140 
1990 2 7.5 690 30.5 1.9 121 2.3 1.300 < 0.50 < 0.010 < 0.010 --- 0.24 < 0.010 0.032 < 0.040 56.4 

D 1990 3 7.5 676 --- --- --- 0.770 
1990 4 7.5 712 --- --- --- 1.1 0.514 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 
3) --- = NOT TESTED. 

) 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

.) 
PART 1 of 4 

) [------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

:) 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEX!- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN lU TROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. (6-9) umhos/cm (250) (10.0) (600) CARBON as Cl as N CHROMIUM CHROMIUM as N (0.75) (0.05) (0.2) (0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** WELL NO. 20 ( LOWER FLOW ZONE ) ********* 
":) 1983 4 

1984 4 

:) 
1985 1 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

.;) 
1986 3 
1986 4 7.48 804 30 0.3 144 1.3 0.19 < 0.1 < 0.01 < 0.01 --- 0.15 < 0.005 --- < 0.01 100 
1987 1 8.33 789 --- --- --- 2.7 0.02 
1987 2 7.63 770 --- --- --- 1.5 0.43 

')) 1987 3 7.76 687 27 0.5 11 1.8 0.04 0.1 < 0.01 < 0.01 < 0.1 0.16 < 0.01 0.35 < 0.04 63 
1987 4 7.74 720 --- --- --- 1.9 < 0.005 
1988 1 7.77 784 --- --- --- 1.1 0.02 

1) 1988 2 7. 76 753 --- --- --- 1.5 0.023 --- ' 
1988 3 7.70 704 24 0.4 116 2.6 0.026 < 0.1 < 0.01 < 0.01 < 0.1 0.13 < 0.01 0.31 < 0.04 55 
1988 4 7.80 721 --- --- --- 1.6 < 0.02 

:) 1989 1 7.40 695 --- --- --- 1.5 0.027 
1989 2 7.60 638 --- --- --- 0.9 0.015 
1989 3 7.90 717 23 1.0 110 1.7 0.043 < 0.5 < 0.01 < 0.01 --- 0.05 < 0.01 < 0.01 < 0.04 < 5 

:) 1989 4 8.1 654 --- --- --- 1.5 < 0.030 
1990 1 8.1 637 --- --- --- 1.6 < 0.030 
1990 2 7.7 660 21.4 1.1 104 3.1 < 0.030 < 0.50 < 0.010 < 0.010 --- 0.13 < 0.010 0.58 < 0.040 48.2 

:J 1990 3 7.7 664 --- --- --- 1.4 < 0.030 
1990 4 7.7 717 --- --- --- 1.6 < 0.030 

) 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 
3) --- = NOT TESTED. 

) 



) 

D 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

') 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

'D 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS If SULFATE ORGANIC HALOGEif lfiTROGEif VALEifT VALENT lfiTROGEN BOROlf CHROMIUM MANGANESE MICKEL 
YEAR NO. (6-9) umhos/cm {250) {10.0) (600) CARBON as Cl as If CHROMIUM CHROMIUM as N {0.75) (0.05) (0.2) {0.2) SODIUM 

------ ---
) 

********** WELL NO. 21 ( UPPER FLOW ZONE ) ********* 
) 1983 4 

1984 4 

> 
1985 1 
1985 2 
1985 3 

> 1985 4 
1986 1 
1986 2 

.) 
1986 3 
1986 4 7.26 796 30 2.2 141 1 3.5 < 0.1 < 0.01 < 0.01 --- 0.12 0.006 --- < 0.01 58 
1987 1 8.05 753 --- --- --- 1.1 1.8 
1987 2 7.56 744 --- --- --- 0.9 1.4 

~ 1987 3 7.80 746 19 2.8 106 3.2 1.9 < 0.1 < 0.01 < 0.01 o'.1 0.14 < 0.01 0.15 < 0.04 54 
1987 4 7.61 753 --- --- --- 0.2 1.9 
1988 1 7.67 729 --- --- --- 0.9 1.4 

':) 1988 2 7.65 749 --- --- --- 0.7 1.3 
1988 3 7.60 666 22 2.6 110 2.1 0.910 < 0.1 < 0.01 < 0.01 < 0.1 0.12 < 0.01 0.14 < 0.04 53 
1988 4 7.80 682 --- --- --- 1.1 1.300 

~) 1989 1 7.50 670 --- --- --- 0.7 0.202 
1989 2 7.60 585 --- --- --- 0.9 0.680 
1989 3 7.90 587 23 2.7 104 1.4 0.150 < 0.5 < 0.01 0.01 --- 0.14 0.01 0.19 < 0.04 49 

) 1989 4 7.7 665 --- --- --- 1.3 1.58 
1990 1 7.8 581 --- --- --- 0.7 1.450 
1990 2 7.9 591 19.0 3.1 85.7 1.2 0.677 < 0.50 < 0.010 < 0.010 --- 0.17 < 0.010 < 0.010 < 0.040 48.6 

) 1990 3 7.8 620 --- --- --- 0. 722 
1990 4 7.8 679 --- --- --- 1.2 1.090 

) 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL !fAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" { less than sign ). 
3) --- = NOT TESTED. 
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) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 1 of 4 

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

D 
[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

SPECIFIC TOTAL TOTAL 

'j]) 
pH CONDUC- NITRATE TOTAL ORGANIC KJELDAHL HEXA- TRI- AMMONIA TOTAL 

QUARTER units TANCE CHLORIDE AS N SULFATE ORGANIC HALOGEN NITROGEN VALENT VALENT NITROGEN BORON CHROMIUM MANGANESE NICKEL 
YEAR NO. {6-9) umbos/em {250) {10.0) {600) CARBON as Cl as N CHROMIUM CHROMIUM as N {0.75) {0.05) {0.2) {0.2) SODIUM 

------ --- ----- -------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---------
) 

********** WELL NO. 22 { UPPER FLOW ZONE ) ********* 

) 1983 4 
1984 4 

) 
1985 1 
1985 2 
1985 3 

' 
1985 4 
1986 1 
1986 2 

.) 
1986 3 
1986 4 7.79 741 30 2.1 114 1.6 0. 773 0.1 < 0.01 < 0.01 --- 0.17 < 0.005 --- 0.01 54 
1987 1 8.26 743 --- --- --- 2.6 0.68 --- --- --- --- ---
1987 2 7. 71 736 --- --- --- 1 0.44 

J) 1987 3 7.69 678 31 2.4 89 3 0.22 0.2 < 0.01 < 0.01 < 0.1 0.16 < 0.01 0.2 < 0.04 51 . 
1987 4 7.75 718 --- --- --- 1.2 0.37 
1988 1 7.83 783 --- --- --- 0.9 0.43 

:;) 1988 2 7.65 750 --- --- --- 1.3 0.36 
1988 3 7.70 702 30 2.9 96 1.7 0.310 0.3 < 0.01 0.04 < 0.1 0.33 0.04 1.9 0.08 121 
1988 4 7.90 673 --- --- --- 1.8 0.250 , 
1989 1 7.50 653 --- --- --- 1.1 0.323 
1989 2 7.70 604 --- --- --- 1.3 0.230 
1989 3 7. 90 615 25 4.0 92 1.4 0.034 < 0.5 < 0.01 0.01 --- 0.17 0.01 0.03 < 0.04 48 

} 1989 4 7.8 650 --- --- --- 1.5 0.265 
1990 1 7.7 601 --- --- --- 1.4 0.360 
1990 2 7.8 633 20.5 2.5 83.0 1.5 0.300 < 0.50 < 0.010 < 0.010 --- 0.17 < 0.010 0.024 < 0.040 46.5 

_) 1990 3 7.7 655 --- --- --- 1.2 0.232 
1990 4 7.7 705 --- --- --- 1.7 0.206 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" { less than sign ). 
3) --- = NOT TESTED. 

) 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 1 of 4 

[------------------------------------------------------------------------ mg/1 --------------------------------------------------------------] 

pH 
QUARTER units 

YEAR NO. {6-9) 

SPECIFIC 
CONDUC-
TANCE CHLORIDE 

umbos/em {250) 

NITRATE 
AS N 

{10.0) 
SULFATE 

{600) 

********** WELL NO. 23 { UPPER FLOW ZONE ) ********* 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 6.96 1030 56 2.8 132 
1987 1 7.92 994 
1987 2 7.45 860 
1987 3 7.53 792 40 2.8 98 
1987 4 7.42 1440 
1988 1 7.39 1480 
1988 2 7.37 1220 
1988 3 7.60 1080 110 2. 6 115 
1988 4 7.40 1110 
1989 1 
1989 2 
1989 3 

TOTAL 
ORGANIC 
CARBON 

TOTAL TOTAL 
ORGANIC KJELDAHL 
HALOGEN NITROGEN 
asCI asN 

HEXA- TRI- AMMONIA 
VALENT VALENT NITROGEN 

CHROMIUM CHROMIUM as N 

>>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

1.3 9.3 0.2 0.07 < 0.01 
11 3.6 
1 4.2 
2.1 0.74 0.4 < 0.01 < 0.01 0.2 
4. 9 12 
2.0 9.8 
2.7 4.03 
6. 7 8.420 0.5 0.06 0.55 0.1 
3.0 7.040 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" ( less than sign ). 
3) --- = NOT TESTED. 

BORON 
(0.75) 

0.65 

0.58 

1.5 

TOTAL 
CHROMIUM MANGANESE NICKEL 

(0.05) (0.2) {0.2) 

0.072 0.03 

0.02 0.015 < 0.04 

0.61 0.097 0.23 

SODIUM 

64 

56 

65 
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QUARTER 
YEAR NO. 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[--------------------------:------------------------------------------------------------------- ug/1 

Bromo-
Carbon 
tetra-

Aceta- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride 
Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) 

********** WELL NO. 05 ( UPPER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED ]N 1989 <<<<< 

1983 4 160 --- < 100 < 100 --- < 5 < 5 < 5 < 10 --- < 5 
1984 4 < 10 --- < 100 < 100 --- < 5 < 5 < 5 < 10 --- < 5 
1985 1 
1985 2 
1985 3 
1985 ' .. 
1986 1 
1986 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 25 --- --- --- --- < 5 < 5 < 5 < 10 < 5 < 5 
1987 4 
1988 1 
1988 2 
1988 ? 

~ 

1988 4 
1989 1 

---------
NOTES : 1) WHERE STATE ST~,DARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

----------------------------------------------------------------------] 

Chloro- Chloro-
benzene prene 

< 5 ---
< 5 ---

(' 5 ---

Chloro
ethane 

< 10 
< 10 

< 10 

Chloro
dibromo 
methane 

< 5 
< 5 

< 5 

Chloro
form 
(100) 

< 5 
< 5 

< 5 

(DBCP) 
1,2-

Dibromo
Chloro- 3-chloro-
methane propane 

< 10 
< 10 

< 10 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

ug/1 ----------------------------------------------------------------------] 
(DBCP) 

Carbon 1,2-
tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

********** WELL NO. 06 ( OPPER FLOW ZONE ) ********** 

1983 4 < 10 
1984 4 < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 120 
1987 4 
1988 1 
1988 2 
1988 3 < 35 
1988 4 
1989 1 

< 1000 < 1000 
< 100 < 100 

300 < 300 

>>>>>WELL PLUGGED & ABANDONED-IN 1989 <<<<< 

50 < 50 < 50 < 100 < 50 < 50 
5 < 5 < 5 < 10 5 < 5 

5 < 5 < 5 < 10 5 < 5 

15 < 15 < 15 < 30 < 15 < 15 

25 < 25 < 25 < 50 25 < 25 (· 25 

7 < 7 < 7 < 14 7 

NOTES : 1) IIHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES H1}1EDIATELY BELOW THE CHEMICAL liA.'IE. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" {less than sign). 
3) --- = NOT TESTED. 

< 100 < 50 < 50 < 100 
< 10 < 5 < 5 < 10 

< 10 < 5 < 5 < 10 

30 < 15 < 15 < 30 

50 < 25 < 25 < 50 

14 < 7 < 7<14 
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QUARTER 
YEAR NO. 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ugfl 

Bromo-
Aceta- Acrylo- Allyl Benzene dichloro- Bromo-

Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form 

Carbon 
tetra-

Bromo- Carbon chloride 
methane disulfide ( 10 ) 

********** WELL NO. 07 ( UPPER FLOW ZONE ) ********** 

Chloro
benzene 

1983 4 < 10 
< 10 

100 < 100 
< 100 < 100 

< 5 < 5 < 5 10 
10 

< 5 < 5 
1984 4 < 5 < 5 < 5 5 < 5 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 , 

~ 

1987 2 
1987 3 < 50 10 < 10 10 < 20 10 10 <' 10 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAR&~THESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED. 

Chloro
prene 

Chloro
ethane 

Chloro
dibromo 
methane 

Chloro
form 
(100) 

10 < 5 < 5 
10 < 5 < 5 

20 10 10 

Chloro
methane 

10 
10 

20 

(DBCP) 
1,2-

Dibromo-
3-chloro
propane 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 
(DBCP) 

Carbon 1,2-
Bromo- tetra- Chl oro- Chl oro- Dibromo-

QUARTER Aceto- Acrylo- Alljl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

********** WELL NO. 08 ( UPPER FLOW ZONE ) ********** 

1983 4 < 10 
1984 4 < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 83 
1987 4 
1988 1 
1988 2 
1988 3 < 25 
1988 4 
1989 1 

< ~0 < ~0 
< ~0 < ~0 

100 < 100 

»>» WELL PLUGGED & ABANDONED IN 1989 <«« 

5 < 5 < 5 < 10 < 5 < 5 
< 5 < 5 < 5 < 10 5 ( 5 

( 5 ( 5 < 5 ( 10 < 5 < 5 

5 < 5 < 5 < 10 5 < 5 

< 17 < 17 < 17 < 33 17 < 17 <' 17 

5 < 5 ( 5 < 10 5 < 5 < 5 

NOTES : 1) li'HERE STATE STA.'lDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE Y~THOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED. 

< 10 < 5 < 5 < 10 
< 10 < 5 < 5 ( 10 

< 10 < 5 < 5 < 10 

< 10 < 5 < 5 < 10 

33 < 17 < 17 ( 33 

10 < 5 ( 5 ( 10 
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SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 2 of 4 

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

) 
[---------------------------------------------------------------------------------------------- ug/l ----------------------------------------------------------------------] 

(DBCP) 
Carbon 1,2-

D 
Bromo- tetra- Chi oro- Chi oro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chi oro- 3-chloro-
YEAR MO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

------ ----- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
) -:-· 

********** WELL NO. 09 ( UPPER FLOW ZONE ) ********** 
) 1983 4 2300 --- < 100 < 100 --- 20 < 5 < 5 < 10 --- < 5 < 5 --- < 10 < 5 < 5 < 10 

1984 4 33 --- < 100 < 100 --- 16 < 5 < 5 < 10 --- < 5 < 5 --- < 10 < 5 57 < 10 

:.> 
1985 1 
1985 2 
1985 3 --- --- --- --- --- 7 < 5 < 5 < 10 --- < 5 < 5 --- < 5 < 5 28 < 10 

) 
1985 4 
1986 1 
1986 2 

) 
1986 3 
1986 4 --- --- < 3600 < 3600 --- < 180 < 180 < 180 < 360 --- < 180 < 180 --- < 360 < 180 < 180 < 360 
1987 1 

.:> 1987 2 
1987 3 < 1200 --- --- --- --- < 250 < 250 < 250 < 500 < 250 < 250 < 250 --- < 500 < 250 < 250 < 500 
1987 4 

) 
1988 1 
1988 2 
1988 3 < 880 --- --- --- --- < 180 < 180 < 180 < 350 < 180 < 180 < 180 --- < 350 < 180 < 180 < 350 

) 
1988 4 
1989 1 
1989 2 

) 
1989 3 < 250 < 2500 < 2500 < 2500 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 250 < 120 
1989 4 
1990 1 

) 
1990 2 < 250 < 2500 < 2500 < 2500 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 250 < 120 
1990 3 
1990 4 

) ----------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 
(DBCP) 

Carbon 1,2-
Bromo- tetra- Chl oro- Chi oro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

********** WELL NO. 10 ( LOWER FLOW ZONE ) ********** >>>>>WELL PLUGGED & ABANDONED·IN 1989 <<<<< 

1983 4 < 10 100 ( 100 < 5 < 5 < 5 < 10 --- < 5 < 5 10 ( 5 ( 5 < 10 
1984 4 < 10 100 < 100 < 5 < 5 < 5 < 10 --- < 5 < 5 10 ( 5 < 5 16000 
1985 1 
1985 2 
1985 3 ( 5 < 5 < 5 < 10 --- < 5 < 5 < 10 ( 5 ( 5 < 10 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 590 ( 100 ( 100 < 100 ( 200 < 100 ( 100 <' 100 < 200 ( 100 ( 100 < 200 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS l:O'l' DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED • 
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QUARTER 
YEAR NO. 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 

Bromo-
Aceta- Acrylo- Allyl Benzene dichloro- Bromo-

Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form 

Carbon 
tetra-

Bromo- Carbon chloride 
methane disulfide ( 10 ) 

********** WELL NO. 11 ( LOWER FLOW ZONE ) ********** >>>>>WELL PLUGGED & ABANDONED.IN 1989 <<<<< 

1983 4 < 10 --- < 1000 < 1000 --- < 50 < 50 < 50 < 100 --- < 50 
1984 4 < 10 --- < 100 < 100 --- < 5 < 5 < 5 < 10 --- < 5 
1985 1 
1985 2 
1985 3 --- --- --- --- --- < 5 < 5 < 5 < 10 --- < 5 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- < 100 < 100 --- < 5 < 5 < 5 < 10 --- < 5 
1987 1 
1987 2 --- --- --- --- --- --- --- --- --- --- ---
1987 3 < 25 --- --- --- --- < 5 < 5 < 5 < 10 < 5 < 5 
1987 4 
1988 1 
1988 2 
1988 3 < 25 --- --- --- --- < c < 5 < 5 < 10 < c < 5 " " 1988 4 
1989 1 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAR&,THESES IM.~DIATELY BELOW THE CHEMICAL NAME. 

----------------------------------------------------------------------] 

Chloro-
benzene 

< 50 
< 5 

< 5 

< 5 

---
< 5 

< 5 

Chloro-
prene 

---
---

---

---

---

---

Chloro
ethane 

< 100 
< 10 

< 10 

< 10 

< 10 

< 10 

Chloro
dibromo 
methane 

< 50 
< 5 

< 5 

< 5 

< 5 

< 5 

Chloro
form 
{100) 

< 50 
< 5 

< 5 

< 5 

< 5 

< 5 

{DBCP) 
1,2-

Dibromo
Chloro- 3-chloro
methane propane 

< 100 
< 10 

< 10 

< 10 

< 10 

< 10 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- ~ NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 --------------------------------------------------------------(~;~;;--] 

Carbon 1,2-
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

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

tttttttttt WELL NO. 12 ( UPPER FLOW ZONE ) tttttttttt 

1983 4 
1984 3 < 10 < 100 < 100 < 5 < 5 < 5 < 10 --- < 5 < 5 10 < 5 < 5 < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 850 < 170 < 170 < 170 < 340 < 170 < 170 < 170 < 340 < 170 < 170 < 340 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STAifDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 --------------------------------------------------------------{~;~;)--) 

Carbon 1,2-
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride { 10 ) methane form methane disulfide { 10 ) benzene prene ethane methane {100) methane propane 

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

********** WELL NO. 13 { UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 < 10 < 100 < 100 < 5 < 5 < 5 < 10 --- < 5 < 5 < 10 5 15 < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 250 50 < 50 < 50 < 100 < 50 < 50 < 50 < 100 50 so < 100 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTBESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

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

ug/1 ----------------------------------------------------------------------] 
{DBCP) 

carbon 1,2-
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride { 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane {100) methane propane 

------ ----- ------- ------- ------- ------- ------- ------- ------- -------
__ .,. ____ ------- -------

********** WELL llO. l4 ( UPPER FLOW ZONE ) ********** 
1983 4 
1984 4 < 10 --- < 100 < 100 --- 9 < 5 < 5 < 10 --- < 5 < 5 --- < 10 < 5 34 < 10 
198S 1 
1985 2 
198S 3 
1935 
1986 l 
1986 2 
1986 3 
1986 4 --- --- < 100 < 100 --- < s < 5 < s < 10 --- < 5 < s --- < 10 < 5 < 5 < 10 
1987 1 
1987 2 
1987 3 < 620 --- --- --- --- < 120 < 120 < 50 < 250 < 120 < so < ' so --- < 250 < 120 < 120 < 2SO 
1987 4 
1988 1 
1988 2 
1988 3 < 1200 --- --- --- --- < 250 < 250 < 250 < 500 < 2SO < 2SO < 2SO --- < 500 < 250 < 250 < 500 
1988 4 
1989 1 
1989 2 
1989 3 < 250 < 2500 < 2500 < 2500 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 250 < 120 
1989 4 
1990 1 
1990 2 < 2CO < 2000 < 2000 < 2000 < 100 < 100 < 100 < 100 < 200 < 100 < 100 < 100 < 100 < 200 < 100 < 1CO < 200 < 100 
1990 3 
1990 

---------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" {less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 2 of 4 

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

D 
[---------------------------------------------------------------------------------------------- ugf! ----------------------------------------------------------------------] 

(DBCP) 
Carbon 1,2-

iD 
Bromo- tetra- Chloro- Ch!oro- Dibromo-

QUARTER Aceto- Acrylo- A!(y! Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Ch!oro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

------ ----- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
0 

********** WELL NO. 15 ( UPPER FLOW ZONE ) ********** 
;) 1983 4 

1984 4 < 10 --- ( 100 < 100 --- < 5 < 5 < 5 < 10 --- < 5 < 5 --- < 10 < 5 < 5 < 10 

U) 
1985 1 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

:1) 
1986 3 
1986 4 --- --- < 600 < 600 --- < 30 < 30 < 30 < 60 --- < 30 < 30 --- < 60 < 30 < 30 < 60 
1987 1 

Jl) 
1987 2 
1987 3 < 120 --- --- --- --- < 25 < 25 < 25.. < so < 2S < 2S < 25 --- < so < 2S < 25 < so 
1987 4 

U:> 
1988 1 
1988 2 
1988 3 < 7S --- --- --- --- < 1S < 15 < 1S < 30 < 15 < 1S < 1S --- < 30 < 1S < 1S < 30 

:::> 
1988 4 
1989 1 
1989 2 

) 
1989 3 < 20 < 200 < 200 < 2CC < lC < 10 < 10 < 10 < 20 < 10 < 10 < 10 < 1C < 20 < 10 < 10 < 20 < 10 
1989 4 
1990 1 

.) 
1990 2 < 10 < 100 < 100 < 100 < s < 5 < s < s < 10 < s < s < 5 < s < 10 < s < s < 10 < s 
1990 3 
1990 4 

) ---------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

") 2) IF A COMPOU:ID WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 
(00~ 

Carbon 1,2-
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

********** WELL NO. 16 ( OPPER FLOW ZONE ) ********** 

1983 4 
1984 4 17000 --- < 100 < 100 --- 58 < 5 < 5 < 10 --- < 5 16 --- 45 < 5 25 70 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- < 25000 < 25000 --- < 1300 < 1300 < 1300 < 2500 --- < 1300 < 1300 --- < 2500 < 1300 < 1300 < 2500 
1987 1 
1987 2 
1987 3 < 6200 --- --- --- --- < 1200 < 1200 < 1200 < 2500 < 1200 < 1200 < 1200 --- < 2500 < 1200 < 1200 < 2500 
1987 4 
1988 1 
1988 2 
1988 3 < 7800 --- --- --- --- < 1600 < 1600 < 1600 < 3100 < 1600 < 1600 < 1600 --- < 3100 < 1600 < 1600 < 3100 
1988 4 
1989 1 
1989 2 
1989 3 < 500 < 5000 < 5000 < 5000 < 250 < 250 < 250 < 250 < 500 < 250 < 250 < 250 < 250 < 500 < 250 < 250 < 500 < 250 
1989 4 
1990 1 
1990 2 7900 <20000 < 20000 < 20000 < 1000 < 1000 < 1000 < 1000 < 2000 < 1000 < 1000 < 1000 < 1000 < 2000 < 1000 < 1000 < 2000 < 1000 
1990 3 
1990 4 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAR&~THESES !¥MEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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QUARTER 
YEAR NO. 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 

Bromo-
Carbon 
tetra-

Aceta- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride 
Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) 

********** WELL NO. 17 ( UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 28 < 100 < 100 < 5 5 5 < 10 5 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 420 < 85 < 85 85 < 170 85 85 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

----------------------------------------------------------------------) 

Chloro- Chloro- Chloro-
benzene prene ethane 

5 10 

85 < 170 

Chloro
dibromo 
methane 

5 

85 

Chloro
form 
(100) 

5 

(DBCP) 
1,2-

Dibromo
Chloro- 3-chloro
methane propane 

10 

85 < 170 

2) IF A COit.POUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = 1/0T TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 

QUARTER 
YEAR NO. 

Bromo-
Aceta- Acrylo- Allyl Benzene dichloro- Bromo-

Acetone nitrile Acrolein nitrile chloride { 10 ) methane form 

Carbon 
tetra-

Bromo- Carbon chloride 
methane disulfide { 10 ) 

********** WELL NO. 18 { UPPER FLOW ZONE ) ********** >>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 , 

.L 

1987 2 
1987 3 
1987 4 
1988 , 

.L 

1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) 
2) 
3) 

< 4000 < 4000 < 200 < 200 < 200 < 400 < 200 

< 1200 < 250 < 250 < 250 < 500 < 250 < 250 

< 1200 < 250 < 250 < 250 < 500 < 250 < 250 

WHERE STATE STPu'iDARDS EXIST, THEY ARE SHOWN IN PARF11THESES IM.'4liDIATELY BELOW THE CHEMICAL NAME. 
IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SH()Io,'N, PRECEEDED BY A"<" {less than sign). 
--- = NOT TESTED. 

Chloro
benzene 

< 200 

<' 250 

< 250 

Chloro-
prene 

Chloro
ethane 

< 400 

< 500 

< 500 

Chloro
dibromo 
methane 

< 200 

Chloro
form 
{100) 

{DBCP) 
1,2-

Dibromo
Chloro- 3-chloro
methane propane 

< 200 < 400 

< 250 < 250 < 500 

< 250 < 250 < 500 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROO!ID'IIATER MONITORING RESULTS 

) 
PART 2 of 4 

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

D 
[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 

(DBCP) 
Carbon 1,2-

iD 
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

------ ----- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
i) 

********** WELL NO. 19 ( LOWER FLOW ZONE ) ********** 
) 1983 4 

1984 4 

J) 
1985 1 
1985 2 
1985 ? 

J 

) 
1985 4 
1986 , 

.&. 

1986 

) 
1986 ? 

J 

1986 4 --- --- < 4000 < 4000 --- < 200 < 200 < 200 < 400 --- < 200 < 200 --- < 400 < 200 < 200 < 400 
1987 1 

D 
1987 2 
1987 3 < 1200 --- --- --- --- < 250 < 250 < 250 < 500 < 250 < 250 ( 250 --- ( 500 ( 250 < 250 < 500 
1987 4 

") 
1988 
1988 2 
1988 3 < 880 --- --- --- --- < 180 ( 180 < 180 < 350 ( 180 < 180 < 180 --- < 350 ( 180 < 180 < 350 

) 
1988 4 
1989 1 
1989 2 

) 
1989 3 < 250 < 2500 < 2500 < 2500 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 120 < 120 < 250 < 120 < 120 < 250 < 120 
1989 4 
1990 l 

) 
1990 2 < 100 < 1000 < 1000 < 1000 ( 50 < 50 ( 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 50 
1990 3 
1990 4 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 
(DBCP) 

Carbon 1,2-
Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Alfyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane {100) methane propane 

********** WELL NO. 20 { LOWER FLOW ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 < 100 < 100 
1987 1 
1987 2 
1987 3 25 
1987 4 
1988 1 
1988 2 
1988 3 < 25 
1988 4 
1989 1 
1989 2 
1989 3 10 < 100 < 100 < 100 
1989 4 
1990 1 
1990 2 10 < 100 < 100 < 100 < 
1990 3 
1990 4 

5 

5 

5 < 

5 

5 

< 
J 

5 5 10 

5 < 5 10 5 

5 5 10 < 5 

5 5 10 5 

5 5 10 5 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

5 

5 

5 

5 

s 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SH~~N. PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED. 

5 

5 

5 

5 

5 < 
J 

10 5 

< 10 5 

10 5 

10 5 

10 < 5 

< 5 10 

5 10 

< 5 10 

5 10 5 

< 5 10 s 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 2 of 4 

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

) 
[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 

(DBCP) 
Carbon 1,2-., Bromo- tetra- Chloro- Chloro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro- Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane (100) methane propane 

------ ----- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
) 

********** WELL NO. 21 ( UPPER FLOW ZONE ) ********** 

:) 1983 4 
1984 4 

:> 
1985 1 
1985 2 
1985 3 

) 
1985 4 
1986 1 
1986 2 

:) 
1986 3 
1986 4 --- --- < 4000 < 4000 --- < 200 < 200 < 200 < 400 --- < 200 < 200 --- < 400 < 200 < 200 < 400 
1987 1 

]) 
1987 2 
1987 3 < 500 --- --- --- --- < 100 < 100 < 100 < 200 < 100 < 100 < 100 --- < 200 < 100 < 100 < 200 
1987 4 

CD 1988 1 
1988 2 
1988 3 < 25 --- --- --- --- < 5 < 5 < 5 < 10 < 5 < 5 < 5 --- < 10 < 5 < 5 < 10 

i]) 
1988 4 
1989 1 
1989 2 

.D 
1989 3 < 50 < 500 < 500 < 500 < 25 < 25 < 25 < 25 < 50 < 25 < 25 < 25 < 25 < 50 < 25 < 25 < 50 < 25 
1989 4 
1990 1 

) 
1990 2 < 70 < 700 < 700 < 700 < 35 < 35 < 35 < 35 < 70 < 35 < 35 < 35 < 35 < 70 < 35 < 35 < 70 < 35 
1990 3 
1990 4 

) 
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED. 

) 

) 
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) 
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) 
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) 
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) 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 ----------------------------------------------------------------------] 
{DBCP) 

Carbon 1,2-
Bromo- tetra- Chloro- Chiaro- Dibromo-

QUARTER Aceto- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- Carbon chloride Chloro- Chloro-· Chloro- dibromo form Chloro- 3-chloro-
YEAR NO. Acetone nitrile Acrolein nitrile chloride ( 10 ) methane form methane disulfide ( 10 ) benzene prene ethane methane {100) methane propane 

********** WELL NO. 22 { OPPER FL~~ ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- < 800 < 800 --- < 40 < 40 < 40 < 80 --- < 40 < 40 --- < 80 < 40 < 40 < 80 
1987 , 

J. 

1987 2 
1987 3 < 120 --- --- --- --- < 25 < 25 < 25 < 50 < 25 ( 25 < 25 --- < 50 < 25 < 25 ( 50 
1987 4 
1988 1 
1988 2 
1988 3 < 25 --- --- --- --- < 5 < 5 ( 5 < 10 < 5 < 5 < 5 --- < 10 < 5 < 5 ( 10 
1988 4 
1989 l 
1989 2 
1989 3 < 20 ( 200 < 200 ( 200 < 10 < 10 < 10 < 10 < 20 < 10 ( 10 < 10 < 10 < 20 < 10 < 10 < 20 < 10 
1989 4 
1990 1 
1990 2 < 25 < 250 < 250 < 250 < 12 < 12 < 12 < 12 < 25 < 12 < 12 < 12 < 12 < 25 < 12 < ,~ < 25 < 12 u 

1990 3 
1990 4 

---------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" {less than sign). 
3) --- = NOT TESTED. 
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:) 

') 

'!!!. 
''<I# 

":) 

L ,, 
) 

:) 

) 
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QUARTER 
YEAR liD. 

SPARTON TECHNOLOGY, IN~. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

PART 2 of 4 

[---------------------------------------------------------------------------------------------- ug/1 

Bromo-
Carbon 
tetra-

Aceta- Acrylo- Allyl Benzene dichloro- Bromo- Bromo- carbon chloride 
Acetone nitrile Acrolein nitrile chloride { 10 ) methane form methane disulfide { 10 ) 

--------·----------~--------------------------------------------------] 

Chloro-
benzene 

Chloro-
prene 

Chloro
ethane 

Chloro
dibromo 
methane 

Chloro
form 
{100) 

{DBCP) 
1,2-

Dibromo
Chloro- 3-chloro
methane propane 

********** WELL NO. 23 { UPPER FLOW ZONE ) tttttttttt >>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

1983 4 
1984 4 
1985 1 

.L 

1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 l 
1987 2 
1987 3 
1987 4 
1988 1 

.L 

1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : l) 
2) 
3) 

< 8000 < 8000 < 400 < 400 < 400 < 800 < 400 < 400 

< 850 < 170 < 170 < 170 < 340 < 170 < 170 < 170 

< 1800 < 350 < 350 < 350 < 700 < 350 < 350 < 350 

WIIERE STAT-E STAl!DARDS EXIST, THEY ARE SHOWN IN PARENTHESES IIDI'EDIATELY BELOW THE CHEMICAL NAME. 
IF A COMPOUND WAS NOT DETECTED, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" {less than sign). 
--- = NOT TESTED. 

< 800 < 400 < 400 < 800 

< 340 < 170 < 170 < 340 

< 700 < 350 < 350 < 700 
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) 

) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 ----------------------------------------------------------------------------------------------------C---------1 

(EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Dichloro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 } { 10 } ethene ( 5 } ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 05 ( UPPER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABA.~DONED IN 1989 <<<<< 

1983 4 --- --- --- < 10 7 < 5 < 5 18 < 10 < 5 < 5 --- < 5 --- < 10 
1984 4 --- --- --- < 10 < 5 < 5 < 5 7 < 10 < 5 < 5 --- < 5 --- < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 --- --- --- --- < 5 < 5 < 5 < 5 < 25 < 5 < 5 --- < 5 --- < 10 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 

---
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

) 

) 

i) 

iD 

;)) 
QUARTER 

YEAR NO. 
---- ---

} ********** 

) 
1983 4 
1984 4 
1985 1 

) 
1985 2 
1985 3 
1985 4 

D 
1986 1 
1986 2 
1986 3 

D 
1986 4 
1987 1 
1987 2 

) 
1987 3 
1987 4 
1988 1 

) 
1988 2 
1988 3 
1988 4 

) 
1989 1 

---
) 

NOTES : 1) 
2) 
3) 

) 

.) 

) 

) 

SPANTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATE.~ MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --------------------------------------------------------------------------------------------------------------1 

(EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
ethane Dibromo- Dichloro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-
( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
------- ------- -------- ------- ------- ------- ------- ------- -------

WELL NO. 06 ( UPPER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

--- --- --- < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 --- < 50 --- < 10 
--- --- --- < 10 < 5 < 5 < 5 28 < 10 < 5 < 5 --- < 5 --- < 10 

--- --- --- --- < 5 < 5 < 5 27 < 10 < 5 < 5 --- < 5 

--- --- --- --- --- --- --- 35 
--- --- --- --- --- --- --- 14 
--- --- --- --- --- --- --- 46 
--- --- --- --- < 15 < 15 < 15 33 < 30 < 15 < 15 --- < 15 
--- --- --- --- --- --- --- 27 
--- --- --- --- --- --- --- 28 
--- --- --- --- < 25 < 25 < 25 40 < 120 < 25 < 25 --- < 25 --- < 50 
--- --- --- --- --- --- --- 40 
--- --- --- --- --- --- --- 21 
--- --- --- --- --- --- --- 11 
--- --- --- --- < 7 < 7 < 7 7.9 < 35 < 7 < 7 --- < 7 --- < 14 
--- --- --- --- --- --- --- 11 
--- --- --- --- --- --- --- 5.1 

WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
--- = NOT TESTED 



) 

) 

) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

) (------------------------------------------------------------ ug/1 --------------------------------------------------------------------------------------------------------------] 

) 
(EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-

) 
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Dichloro- ethene chloride) Dichiara- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

:l ********** WELL NO. 07 ( UPPER FLOW ZONE ) ********** 

-) 1983 4 --- --- --- < 10 ( 5 < 5 < 5 17 < 10 < 5 < 5 --- < 5 --- < 10 
1984 4 --- --- --- < 10 < 5 < 5 < 5 110 < 10 < 5 < 5 --- < 5 --- < 10 
1985 , 

.L 

) 
1985 2 
1985 , 

" 1985 4 

) 
1986 , 

.L 

1986 2 
1986 3 

) 
1986 4 
1987 1 
1987 2 

) 
1987 3 --- --- --- --- < 10 < 10 < 10 34 < 50 < 10 ( 10 --- < 10 --- ( 20 
1987 4 
1988 1 

) 
1988 2 
1988 3 
1988 4 

) 
1989 1 
1989 2 
1989 3 

) ---------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAliE. 

) 
2) IF A COMPOUND ~</AS r:oT FOUND, THE }!ETHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --c-----------------------------------------------------------------------------------------------------------1 

(EDB) Diehl oro-
1,2- trans- . 1,1- 1.2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1.2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Keth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL l/0. 08 ( UPPER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

1983 4 --- --- --- ( 10 ( 5 ( 5 < 5 < 5 < 10 < 5 ( 5 --- < 5 --- < 10 
1984 4 --- --- --- ( 10 < 5 < 5 < 5 22000 < 10 < 5 < 5 --- < 5 --- ( 10 
1985 1 
1985 2 
1985 3 --- --- --- --- ( 5 < 5 ( 5 13 ( 10 ( 5 < 5 --- ( 5 
1985 4 
1986 , .. --- --- --- --- --- --- --- 8.4 
1986 2 --- --- --- --- --- --- --- 13 
1986 3 --- --- --- --- --- --- --- 10 
1986 4 --- --- --- --- < 5 < 5 < t 9 < 10 < 5 < 5 --- < 5 J 

1987 1 --- --- --- --- --- --- --- 2 
1987 2 --- --- --- --- --- --- --- 4.2 
1987 3 --- --- --- --- < 17 < 17 < 17 < 17 ( 83 < 17 ( 17 --- < 17 --- < 33 
1987 4 --- --- --- --- --- --- --- ( 7 
1988 , --- --- --- --- --- --- --- < 5 J. 

1988 2 --- --- --- --- --- --- --- ( 5 
1988 3 --- --- --- --- ( 5 ( 5 < 5 11 ( 25 ( 5 ( 5 --- < 5 --- ( 10 
1988 4 --- --- --- --- --- --- --- 6. 7 
1989 1 --- --- --- --- --- --- --- < 5 

---
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN Ill PARENTHESES IM.\IEDIATELY BELOW THE CHEIUCAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOW!/, PRECEEDED BY A "<" (I ess than sign). 
3) --- = NOT TESTED 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --~-----------------------------------------------------------------------------------------------------------] 

{EDB) Diehl oro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. { 0.1 ) methane 2-butene methane ( 25 ) { 10 ) ethene ( 5 ) { 100 ) propane propene Dioxane { 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 09 { UPPER FLOW ZONE ) ********** 

1983 4 --- --- --- < 10 130 < 5 < 5 2500 9100 < 5 < 5 --- 13 --- 170 
1984 4 --- --- --- < 10 120 < 5 11 1200 5200 < 5 < 5 --- 13 --- < 10 
1985 1 
1985 2 
1985 3 --- --- --- --- 35 < 5 < 5 1300 1200 < 5 < 5 --- < 5 
1985 4 
1986 1 --- --- --- --- --- --- --- 1300 
1986 2 --- --- --- --- --- --- --- 1200 
1986 3 --- --- --- --- --- --- --- 740 
1986 4 --- --- --- --- < 180 < 180 < 180 400 < 360 < 180 < 18p --- < 180 
1987 1 --- --- --- --- --- --- --- 310 
1987 2 --- --- --- --- --- --- --- 260 
1987 3 --- --- --- --- < 250 < 250 < 250 600 < 1200 < 250 ( 250 --- < 250 --- < 500 
1987 4 --- --- --- --- --- --- --- 590 
1988 1 --- --- --- --- --- --- --- 490 
1988 2 --- --- --- --- --- --- --- 350 
1988 3 --- --- --- --- < 180 < 180 < 180 660 < 380 < 180 < 180 --- < 180 --- < 350 
1988 4 --- --- --- --- --- --- --- 410 
1989 1 --- --- --- --- --- --- --- 340 
1989 2 --- --- --- --- --- --- --- 320 
1989 3 < 120 --- < 120 < 250 < 120 < 120 < 120 220 < 120 < 120 < 120 < 2500 < 120 < 120 < 250 < 120 < 2500 < 120 
1989 4 --- --- --- --- --- --- --- 200 
1990 1 --- --- --- --- --- --- --- 180 
1990 2 < 120 --- < 120 < 250 < 120 < 120 < 120 260 < 120 < 120 < 120 < 2~00 < 120 < 120 < 0<0 < 120 < 2500 < 120 L~V 

1990 3 --- --- --- --- --- --- --- 190 
1990 4 --- --- --- --- --- --- --- 120 

----------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAREr/THESES IMMEDIATELY BELOW TilE CllEMICAL NAHE. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 

(EDB) Diehl oro-
1,2- trans- ·1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene 
---- ---

********** WELL NO. 10 ( LOWER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

1983 4 --- --- --- < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 
1984 4 --- --- --- < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 
1985 1 
1985 2 
1985 3 --- --- --- --- < 5 < 5 < 5 5 < 10 < 5 < 5 
1985 4 
1986 1 --- --- --- --- --- --- --- 7 
1986 2 --- --- --- --- --- --- --- 46 
1986 3 --- --- --- --- --- --- --- 9.3 
1986 4 
1987 1 
1987 2 
1987 3 --- --- --- --- < 100 < 100 < 100 190 1900 < 100 < 100 
1987 4 
1988 1 
1988 2 
1988 3 --- --- --- --- --- --- --- --- ---
1988 4 
1989 1 

---
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 

Ethyl- Meth-
1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

Dioxane ( 750 ) cyanide Hexanone methane al coho! nitrile 

--- < 5 --- < 10 
--- < 5 --- < 10 

--- < 5 

--- < 100 --- < 200 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --~-----------------------------------------------------------------------------------------------------------] 

(EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) (100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 11 ( LOWER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

1983 4 --- --- --- < 100 < 50 < 50 < 50 < 50 420 < 50 < 50 --- < 50 --- < 10 
1984 4 --- --- --- < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 --- < 5 --- < 10 
1985 1 
1985 2 
1985 3 --- --- --- --- < 5 < 5 < 5 < 5 < 10 < 5 < 5 --- < 5 
1985 
1986 1 --- --- --- --- --- --- --- < 1 
1986 2 --- --- --- --- --- --- --- < 1 
1986 3 --- --- --- --- --- --- --- < 1 
1986 4 --- --- --- --- < 5 < 5 < 5 < 5 < 10 < 5 < '5 --- < 5 
1987 1 --- --- --- --- --- --- --- < 1 
1987 2 --- --- --- --- --- --- --- < 0.5 
1987 3 --- --- --- --- < 5 < 5 < 5 < 5 < 25 < 5 < 5 --- < 5 --- < 10 
1987 4 --- --- --- --- --- --- --- < 5 
1988 1 --- --- --- --- --- --- --- < 5 
1988 2 --- --- --- --- --- --- --- < 16 
1988 3 --- --- --- --- < 5 < 5 < 5 < 5 < 25 < 5 < 5 --- < 5 --- < 10 
1988 4 --- --- --- --- --- --- --- < 5 
1989 1 --- --- --- --- --- --- --- < 5 

------------------------------
llOTES : 1) WHERE STATE STA.'fDARDS EXIST, TilEY ARE SHCh'N IN PARENTHESES I!IJ!EDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUliD WAS !lOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" ( 1 ess than sign). 
3) --- : NOT TESTED 
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) 

) 

) 

) 

) 
{EDB) 
1,2- trans-

Dibromo- 1,4-

) 
QUARTER ethan a Dibromo- Dichloro-

YEAR NO. ( 0.1 ) methane 2-butene 
---- ---

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

ugfl --------------------------------------------------------------------------------------------------------------] 

Diehl oro-
1,1- 1,2- trans- 1,1- methane 

Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-
methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 

) ********** WELL NO. 12 { UPPER FLOW ZONE ) ********** 

) 
1983 4 
1984 3 
1985 1 

) 
1985 2 
1985 3 
1985 A 

~ 

) 
1986 , 

L 

1986 2 
1986 3 

0 
1986 4 
1987 , 

L 

1987 2 

) 
1987 3 
1987 4 
1988 1 

) 
1988 2 
1988 3 
1988 4 

) 
1989 1 
1989 2 
198~ ' ~ 

) ---
NOTES : 1) 

) 
2) 
3) 

) 

) 

) 

10 5 5 < 5 5 20 5 5 

< 170 < 170 < 170 380 850 < 170 < 170 

WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
IF A COJI.POU!ID WAS llOT FOUND, THE J!J:TllOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (1 ess than sign). 
--- = NOT TESTED 

5 10 

< 170 < 340 



) 

) 

) 

) 

') 

D 

D 

) 
QUARTER 

YEAR NO. 
---- ---

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/l 

(EDB) Diehl oro-
1,2- trans- . 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- {Methylene 1,2- 1,3-
ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro-
{ 0.1 ) methane 2-butene methane { 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene 

.. ) tt:tt:ttu:tt WELL NO. 13 ( UPPER FLOW ZONE ) ********** 

'D 

') 

D 

D 

D 

:f,\ 
v 

D 

D 

) 

) 

) 

) 

1983 4 
1984 4 
1985 1 
1985 ' L 

1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

---------
NOTES : 1) 

2) 
3) 

--- --- --- ( 10 13 ( 5 ( 5 820 1700 ( 5 ( 5 

--- --- --- --- ( 50 ( 50 ( 50 120 ( 250 ( 50 ( 50 

WHERE STATE STANDA.'lDS EXIST, THEY ARE SHOWN IN PARENTHESES IM.'IEDIATELY BELOW THE CHEMICAL NAl>!E. 
IF A COMPOUND WAS !lOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" ·(less than sign). 
--- = NOT TESTED 

Ethyl- Meth-
1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrilE 

--- ( 5 --- ( 10 

--- ( 50 --- ( 100 



) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORHIG RESULTS 

) 
PART 3 of 4 

) [------------------------------------------------------------ ug/1 --~-----------------------------------------------------------------------------------------------------------] 

:;) 
{EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- {Methylene 1,2- 1,3- Ethyl- Meth-

;) 
QUARTER ethane Dibromo- Dichloro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. { 0.1 ) methane 2-butene methane { 25 ) { 10 ) ethene { 5 ) { 100 ) propane propene Dioxane { 750 ) cyanide Hexanone methane al coho! nitrile 
---- ---

.) ********** WELL NO. 14 { UPPER FLOW ZONE ) ********** 

) 
1983 4 
1984 4 --- --- --- < 10 17 < 5 < 5 1000 3600 < 5 < 5 --- < 5 --- < 10 
1985 1 
1985 ~ 

) 
L 

1985 3 
1985 4 

;) 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- < c < 5 < 5 310 < 10 < c 

~ --- < 5 
]) 

J J 

1987 l --- --- --- --- --- --- --- 230 
1987 2 --- --- --- --- --- --- --- 65 
1987 3 --- --- --- --- < 120 < 120 < 120 < 120 < 620 < 120 < 120 --- < 120 --- < 250 

} 1987 4 --- --- --- --- --- --- --- 130 
1988 1 --- --- --- --- --- --- --- < 250 
1988 2 --- --- --- --- --- --- --- < 500 

) 1988 3 --- --- --- --- < 250 < 250 < 250 < 250 < 1200 < 250 < 250 --- < 250 --- < 500 
1988 4 --- --- --- --- --- --- --- < 250 
1989 1 --- --- --- --- --- --- --- 120 

) 1989 2 --- --- --- --- --- --- --- 190 
1989 3 < 120 --- < 120 < 250 < 120 < 120 < 120 160 < 120 < 1'n < 120 < 2500 < 120 < 12C < 250 < 120 < 2500 < 120 LU 

) 
1989 4 --- --- --- --- --- --- --- 94 
1990 . 1 --- --- --- -·-- --- --- --- < 120 
1990 2 < 100 --- < 100 < 200 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 2000 < 100 < 100 < 200 < 100 < 2000 < 100 

) 
1990 3 --- --- --- --- --- --- --- 81 
1990 4 --- --- --- --- --- --- --- 56 

-------------------------------------) NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SIIOWN IN PARENTHESES IMMEDIATELY BELOW THE CH&'o!ICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHO'IIN, PRECEEDED BY A"<" (less than sign). 

) 
3) --- = NOT TESTED 

) 



) 

) 

) 
SP~~TCN TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 3 of 4 

D [ --------------------- ---- -·--- ------------------------------- ug/ 1 --------------------------------------------------------------------------------------------------------------] 

D 
(EDB) Dichloro-
1,2- trans~ 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-

:) 
QUARTER ethane Dibromo- Dichloro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- bem;ene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane · 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

:) ********** WELL NO. 15 ( UPPER FLOW ZONE ) ********** 

.., 1983 4 
1984 4 --- --- --- ( 10 < 5 < 5 < 5 85 11 ( 5 ( 5 --- < 5 --- ( 10 
1985 1 

) 
1985 2 
1985 3 
1985 4 

) 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- ( 30 ( 30 < 30 46 ( 60 < 30 ( 30 --- ( 30 

J) 1987 1 --- --- --- --- --- --- --- < 100 
1987 ~ --- --- --- --- --- --- --- 21 L 

1987 3 --- --- --- --- < 25 < 25 < 25 30 < 120 < 25 < 25 --- ( 25 --- < 50 
1) 1987 4 --- --- --- --- --- --- --- 28 

1988 1 --- --- --- --- --- --- --- 16 
1988 2 --- --- --- --- --- --- --- < 10 

) 1988 3 --- --- --- --- < 15 < 15 < 15 < 15 < 75 ( 15 < 15 --- < 15 --- < 30 
1988 4 --- --- --- --- --- --- --- < 10 
1989 1 --- --- --- --- --- --- --- 6.9 

) 1989 2 --- --- --- --- --- --- --- < 10 
1989 3 < 10 --- ( 10 < 20 < 10 < 10 ( 10 11 < 10 < 10 < 10 < 200 < 10 < 10 < 20 < 10 < 200 < 10 
1989 4 --- --- --- --- --- --- --- < 50 

) 1990 1 --- --- --- --- --- --- --- 13 
1990 2 < 5 --- < 5 < 10 < 5 < 5 < 5 11 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < t < 100 < 5 J 

) 
1990 3 --- --- --- --- --- --- --- < 25 
1990 4 --- --- --- --- --- --- --- < 8.5 

-------------------------------------) NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

) 

) 

) 

) 

) 

) 

J 

) 

) 

) 

) 

) 

) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[-------------------------~---------------------------------- ug/1 --~-----------------------------------------------------------------------------------------------------------] 

{EDB) Diehl oro-
1,2- trans- - 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- {Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. { 0.1 ) methane 2-butene methane { 25 ) { 10 ) ethene { 5 ) { 100 ) propane propene Dioxane { 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 16 { UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 --- --- --- < 10 3200 < 5 200 3100 49000 < 5 < 5 --- 63 --- < 10 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 --- --- --- --- --- --- --- 2200 
1986 4 --- --- --- --- < l3CO"" < 1300 < 1300 3500 16000 < 1300 - < 1300 --- < 1300 
1987 1 --- --- --- --- --- --- --- 2200 
1987 2 --- --- --- --- --- --- --- 1900 
1987 3 --- --- --- --- < 1200 < 1200 < 1200 2200 < 6200 < 1200 < 1200 --- < 1200 --- < 2500 
1987 4 --- --- --- --- --- --- --- 1600 
1988 1 --- --- --- --- --- --- --- 1400 
1988 2 --- --- --- --- --- --- --- 1400 
1988 3 --- --- --- --- < 1600 < 1600 < 1600 1900 < 7800 < 1600 < 1600 --- < 1600 --- < 3100 
1988 4 --- --- --- --- --- --- --- 1600 
1989 , 

.L --- --- --- --- --- --- --- 1200 
1989 2 --- --- --- --- --- --- --- 1000 
1989 3 < 250 --- < 250 < 500 < 250 < 250 < 250 960 1100 < 250 < 250 < 5000 < 250 < 250 < 500 < 250 < 5000 < 250 
1989 4 --- --- --- --- --- --- --- < 1200 
1990 1 --- --- --- --- --- --- --- < 1000 
1990 2 < 1000 --- < 1000 < 2000 < 1000 < 1000 < 1000 < 1000 < 1000 < 1000 < 1000 <20000 < 1000 < 1000 < 2000 < 1000 <20000 < 1000 
1990 3 --- --- --- --- --- --- --- 1200 
1990 4 --- --- --- --- --- --- --- < !COO 

----------·---
NOTES : 1) WHERE STATE STAliDARDS EXIST, TllEY ARE SIIOWN Ill PARENTHESES HlMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" {less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

) 

) 

SPARTON TECH.,OLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

_) [------------------------------------------------------------ ug/l --~-----------------------------------------------------------------------------------------------------------1 

D 
(EDB) Diehl oro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-

) 
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

:) ********** WELL NO. 17 ( UPPER FLOW ZONE ) ********** 

'2) 
1983 4 
1984 4 --- --- --- < 10 1900 < 5 19 260 17 < 5 < 5 --- < 5 --- < 10 
1985 1 

) 
1985 2 
1985 3 
1985 4 

) 
1986 1 
1986 2 
1986 3 

:> 
1986 4 
1987 1 
1987 ' L 

D 
1987 3 --- --- --- --- < 85 < 85 < 85 430 < 420 < 85 < 85 --- ( 85 --- ( 170 
1987 4 
1988 1 

:i) 
1988 2 
1988 3 
1988 4 

.) 
1989 1 
1989 2 
1989 3 

) ---
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PAlUillTIII\SES Il1!·!EDIATELY BELOW THE CHEMICAL NAME. 

) 
2) IF A COMPOU!W WAS NOT FOUND, TliE METHOD DETECTICll LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 

) 

·- .. 



) 

) 

) 

) 

) 

D 

i) 

. ) 

3 

) 

2> 

.~ 

·t 

;) 

,) 

:) 

) 

) 

) 

;':') 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --C-----------------------------------------------------------------------------------------------------------1 

QUARTER 
YEAR NO . 

(EDB) 
1,2-

Dihromo
ethane 
( 0.1 ) 

trans-
1,4-

Dihrcmo- Dichloro
methane 2-butene 

1,1- 1,2-
Dichloro- Dichloro- Dichloro-
difluoro- ethane ethane 
methane ( 25 ) ( 10 ) 

trans- 1,1-
1,2- Dichloro-

Dichloro- ethene 
ethene ( 5 ) 

Diehl oro
methane 

(Methylene 1,2- 1,3-
chloride) Dichloro- Dichloro
( 100 ) propane propene 

********** WELL NO. 18 ( UPPER FLOW ZONE ) ********** >>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1S85 4 
1986 1 
1986 2 
1986 3 --- --- --- --- --- --- --- 650 
1986 4 --- --- --- --- < 200 < 200 < 200 390 < 400 < 200 < 2_00 
1987 1 --- --- --- --- --- --- --- 400 
1987 2 --- --- --- --- --- --- --- 290 
1987 3 --- --- --- --- < 250 < 250 < 250 480 < 1200 < 250 < 250 
1987 4 --- --- --- --- --- --- --- 340 
1988 1 --- --- --- --- --- --- --- 320 
1988 2 --- --- --- --- --- --- --- < 500 
1988 3 --- --- --- --- < 250 < 250 < 250 770 < 1200 < 250 < 250 
1988 4 --- --- --- --- --- --- --- 360 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STAifDARDS EXIST, THEY ARE SHOWN HI PAREr/THESES U:MEDIATELY BELOW THE CHEMICAL ::Al·lE. 
2) IF A COMPOUND WAS l:OT FOUND, THE !IETHOD DETECTION LHllT IS :JHOW1:, PRECEE:JE:J BY A "<" (1 ess than sign). 
3) --- = NOT TESTED 

1,4-
Dioxane 

---

---

---

Ethyl
benzene 
( 750 ) 

< 200 

< 250 

< 250 

Ethyl- 2-
cyanide Hexanone 

--- < 500 

--- < 500 

lode
methane 

Isobutyl 
alcohol 

Meth
acrylo
nitrile 



) 

) 

) 

) 

) 

D 

~ 

il) 

.) 

7t 

) 

.;)) 

:) 

') 

) 

) 

) 

) 

) 

) 

) 

SPARTON TECIL,OLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --------------------------------------------------------------------------------------------------------------] 

(EDB) Diehl oro-
1.2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. ( 0.1 ) methane 2-butene methane ( 25 ) { 10 ) ethene { 5 ) { 100 ) propane propene Dioxane { 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 19 { LOWER FLOW ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 , 

~ 

1986 2 
1986 3 
1986 4 --- --- --- --- < 200 < 200 < 200 320 5000 < 200 < 200 --- < 200 
1987 1 --- --- --- --- --- --- --- 200 
1987 2 --- --- --- --- --- --- --- 190 
1987 3 --- --- --- --- < 250 < 250 < 250 360 3100 < 250 < 250 --- < 250 --- < 500 
1987 4 --- --- --- --- --- --- --- 330 
1988 1 --- --- --- --- --- --- --- 260 
1988 2 --- --- --- --- --- --- --- < 5 
1988 3 --- --- --- --- < 180 < 180 < 180 790 2700 < 180 < 180 --- < 180 --- < 350 
1988 4 --- --- --- --- --- --- --- 310 
1989 1 --- --- --- --- --- --- --- 370 
1989 2 --- --- --- --- --- --- --- 410 
1989 3 < 120 --- < 120 < 250 < 120 < 120 < 120 300 1800 < 120 < 120 < 2500 < 120 < 120 < 250 ( 1'" < 2500 < 120 LV 

1989 4 --- --- --- --- --- --- --- 150 
1990 1 --- --- --- --- --- --- --- 89 
1990 2 < 50 --- < 50 < 100 < 50 < 50 < 50 100 320 < en 

~v < 50 < 1000 < 50 < 50 < 100 < 50 < 1000 < so 
1990 3 --- ---- --- --- --- --- --- 68 
1990 4 --- --- --- --- --- --- --- 48 

----------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

) 

) 

.) 

') 

.) 

.) 

~ 

) 

:) 

J 

J 

) 

) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[--------------------------·---------------------------------- ug/1 --~-----------------------------------------------------------------------------------------------------------] 

{EDB) Dichloro-
1,2- trans- . 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- {Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Dichloro- dif!uoro- ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR NO. { 0.1 ) methane 2-butene methane { 25 ) { 10 ) ethene { 5 ) { 100 ) propane propene Dioxane { 750 ) cyanide Hexanone methane alcohol nitrile 
---- ---

********** WELL NO. 2C { LOWER FLOW ZONE ) ********** 
1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- ( 5 ( c < ~ 5 < 5 < 10 < 5 < 5 --- < 5 
1987 1 --- --- --- --- --- --- --- < 1 
1987 2 --- --- --- --- --- --- --- 1.8 
1987 3 --- --- --- --- < 5 < 5 < 5 < 5 < 25 < 5 < 5 --- < 5 --- < 10 
1987 4 --- --- --- --- --- --- --- < 5 
1988 1 --- --- --- --- --- --- --- < 5 
1988 2 --- --- --- --- --- --- --- < 5 
1988 3 --- --- --- --- < 5 ( 5 < 5 < 5 < 25 < 5 < 5 --- < 5 --- < 10 
1988 4 --- --- --- --- --- --- --- < 5 
1989 1 --- --- --- --- --- --- --- < 5 
1989 2 --- --- --- --- --- --- --- < 5 
1989 3 < 5 --- < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 < 5 
1989 4 --- --- --- --- --- --- --- < 5 
1990 1 --- --- --- --- --- --- --- < 5 
1990 2 < 5 --- < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < c ( 100 < 5 ~ 

1990 3 --- --- --- --- --- --- --- < 5 
1990 4 --- --- --- --- --- --- --- < 5 

----------------------------
NOTES : 1) WHERE STATE ST~,DARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE }lETHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" {less than sign). 
3) --- = NOT TESTED 
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) 

) 

) 

) 
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) 
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D 

:) 

,) 

·:;> 

) 

) 

~ 

~ 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --~-----------------------------------------------------------------------------------------------------------] 

(EDB) Diehl oro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- {Methylene 1,2- 1,3- Ethyl- Meth-
QUARTER ethane Dibromo- Diehl oro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro- 1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

YEAR l!O. { 0.1 ) methane 2-butene methane { 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propene Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrilE 
---- ---

********** WELL NO. 2l ( UPPER FLO'~ ZOliE ) ********** 
1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 • ' 

--- --- --- --- < 200 < 200 < 200 300 < 400 < 200 < 2.00 --- < 200 
1987 1 --- --- --- --- --- --- --- 130 
1987 2 --- --- --- --- --- --- --- 84 
1987 3 --- --- --- --- < 100 < 100 < 100 250 < 500 < 100 < 100 --- < 100 --- < 200 
1987 4 --- --- --- --- --- --- --- 200 
1988 1 --- --- --- --- --- --- --- 150 
1988 2 --- --- --- --- --- --- --- 88 
1988 3 --- --- --- --- < 5 < 5 < 5 100 < 25 < 5 < 5 --- < 5 --- < 10 
1988 4 --- --- --- --- --- --- --- 140 
1989 1 --- --- --- --- --- --- --- 71 
1989 2 --- --- --- --- --- --- --- < so 
1989 3 < 25 --- < 25 < so < 25 < 25 < 25 37 < 25 < 25 < 25 < 500 < 25 < 25 < 50 < 25 < 500 < 25 
1989 . --- --- --- --- --- --- --- < 120 ' 1990 1 --- ··-- --- --- --- --- --- 88 
1990 2 < 35 --- < 35 < ~~ 

IV < 35 < 35 < 35 < 35 < 35 < 35 < 35 < 700 < 35 < 35 < 70 < 35 < 700 < 35 
1990 3 --- --- --- --- --- --- --- 80 
1990 4 --- --- --- --- --- --- --- 61 

----------------------------
NOTES : l) WIIERE STATE S'l'ANDA.'WS EXIST, THEY A.'{E Sl!OWN I:: PA.'{ENTHES:<:S IMl-!EDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS lWT FOUND, THE METHOD DETECTIOI/ LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3). --- = NOT TESTED 



) 

) 

) 

) 

) 

J) 

) 

;) 
QUARTER 

YEAR 1:0. 
---- ---

~ ********** 

3 
1983 4 
1984 4 
1985 1 , 1985 2 
1985 3 
1985 4 

" 
1986 1 
1986 2 
1986 3 

• 1986 4 
1987 1 
1987 2 

!I 
1987 3 
1987 4 
1988 1 

• 1988 2 
1988 3 
1988 4 

• 1989 1 
1989 2 
1989 3 , 1989 4 
1990 1 
1990 0 

L 

) 
1990 3 
1990 4 

) NOTES : 1) 
2) 

.) 
3) 

) 

SPARTON TECH.,OLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/l 

(EDB) Dichloro-
1,2- trans- ·1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3-
ethane Dibromo- Dichloro- difluoro- ethane ethane Dichloro- ethene chloride) Dichloro- Dichloro-
( 0.1 ) methane 2-butene methane ( 25 ) ( 10 ) ethene ( 5 ) ( 100 ) propane propane 

WELL NO. 22 ( UPPER FLOW ZONE ) ********** 

--- --- --- --- < 40 < 40 < 40 200 < 80 < 40 < 40 
--- --- --- --- --- --- --- 110 
--- --- --- --- --- --- --- 100 
--- --- --- --- < 25 < 25 < 25 78 < 120 < 25 < 25 
--- --- --- --- --- --- --- 120 
--- --- --- --- --- --- --- 98 
--- --- --- --- --- --- --- 67 
--- --- --- --- < 5 < 5 < 5 110 < 25 < 5 < 5 
--- --- --- --- --- --- --- 62 
--- --- --- --- --- --- --- 50 
--- --- --- --- --- --- --- 42 
< 10 --- < lC < 0.0 < '" < 10 < 10 38 < '" < 10 < 10 LV ~v "v 
--- --- --- --- --- --- --- 49 
--- --- --- --- --- --- --- 45 
< 12 --- < 12 < 12 < 12 < 12 < 12 40 < 12 < 12 < 12 
--- --- --- --- --- --- --- 50 
--- --- --- --- --- --- --- 38 

----------------
WHERE STATZ STlu"'fDARDS ZXI!>T, THEY lu1E SHOWN I:; P~~ENTIIZ:JZS IYMEDIATELY BELOW THE CHE:~ICAL NAME. 
IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
--- = NOT TESTED 

Ethyl- Keth-
1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 

--- < 40 

--- < 25 --- < 50 

--- < 5 --- < 10 

< 200 < 10 < 10 < 20 < 10 < 200 < 10 

< 250 < 12 < 12 < 25 < 12 < 250 < 12 
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;l) 

:8) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 3 of 4 

[------------------------------------------------------------ ug/1 --------------------------------------------------------------------------------------------------------------] 

(EDB) Dichloro-
1,2- trans- 1,1- 1,2- trans- 1,1- methane 

Dibromo- 1,4- Dichloro- Dichloro- Dichloro- 1,2- Dichloro- (Methylene 1,2- 1,3-
QUARTER ethane Dibromo- Diehl oro- difl uoro-

YEAR NO • ( 0.1 ) methane 2-butene methane 
---- ---

********** WELL NO. 23 ( UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

ethane ethane Diehl oro- ethene chloride) Dichloro- Dichloro-
( 25 ) ~ 10 ) ethene ( 5 ) ( 100 ) propane propene 

>>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

< 400 < 400 < 400 

< 170 < 170 < 170 

< 350 < 350 < 350 

1200 
1000 

620 
610 

1400 
1800 
1600 
2400 

900 

< 800 < 400 < 4QO 

< 850 < 170 < 170 

< 1800 < 350 < 350 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 

Ethyl- Meth-
1,4- benzene Ethyl- 2- Iodo- Isobutyl acrylo-

Dioxane ( 750 ) cyanide Hexanone methane alcohol nitrile 

< 400 

< 170 < 340 

< 350 < 700 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

[------------------------------------------------------------ ug/1 --~---------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl Hfethyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR !10. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

********** WELL NO. 05 ( UPPER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

1983 4 < 10 --- --- --- < 5 < 5 45 79 < 5 170 < 10 --- --- < 10 < 5 
1984 4 --- --- --- --- < 5 < 5 < 5 TO < 5 140 < 10 --- --- < 10 < 5 
1985 , 

.1. 

1985 2 
1985 3 
1985 4 
1986 l 
1986 ' L 

1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 25 < 1n 

.LV < 5 --- < 5 < 5 < 5 15 < 5 39 --- --- < 10 < 10 
1987 4 
1988 l 
1988 
1988 3 
1988 4 
1989 l 

----------
NOTES : l) WH~~E STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" {less than sign). 
3) --- = NOT TESTED 
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1,1,1,2-
Methyl Tetra-

QUARTER ethyl 4-Methyl-2- chloro-
YEAR NO. ketone pentanone Styrene ethane 
---- ---

********** WELL NO. 06 { UPPER FLOW ZONE ) ********** 

1983 4 < 10 --- --- ---
1984 4 --- --- --- ---
1985 1 
1985 2 
1985 3 --- --- --- ---
1985 4 
1986 1 --- --- --- ---
1986 2 --- --- --- ---
1986 3 --- --- --- ---
1986 4 --- --- --- ---
1987 1 --- --- --- ---
1987 2 --- --- --- ---
1987 3 < 120 < 50 < 25 ---
1987 4 --- --- --- ---
1988 1 --- --- --- ---
1988 2 --- --- --- ---
1988 3 < 35 < 14 < 7 ---
1988 4 --- --- --- ---
1989 1 --- --- --- ---

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

5PARTON TECHNOLOGY, IliC. 
COORS ROAD FACILITY 

GROUNDWATER ~IOliiTORING RESULTS 
PART 4 of 4 

ug/1 

1,1,2,2- 1.1,1-
Tetra- Tetra- Tri-
chloro- chloro- chloro-
ethane ethene Toluene ethane 
( 10 ) ( 20 ) ( 750 ) ( 60 ) 

1,1,2-
Tri- Tri-

chloro- chloro-
ethane ethene 
( 10 ) ( 100 ) 

>>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

< 50 < 50 < 50 < 50 < 50 560 
< 5 < 5 < 5 81 < 5 310 

( c ( 5 ( 5 62 < 5 300 .; 

--- --- --- --- --- 310 
--- --- --- --- --- 110 
--- --- --- --- --- 420 
< 15 < 15 < 15 140 ( 15 390 
--- --- --- --- --- 300 
--- --- --- --- --- 320 
< 25 < 25 < 25 130 < 25 540 
--- --- --- --·- --- 360 
--- --- --- --- --- 280 
--- --- --- --- --- 170 
< 7 < 7 < 7 21 < 7 52 
--- --- --- --- --- 99 
--- --- --- --- --- 55 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELO'II THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE ~:ETHOD DETECTION LIHIT IS SHOh'N, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 

Tri- 1,2,3-
chloro- Tri- Vinyl Total 
fluoro- chloro- Vinyl chloride xylenes 
methane propane acetate ( 1 ) ( 620 ) 

< 100 --- --- ( 100 < 5 
< 10 --- --- < 10 < 5 

--- --- --- < 10 

--- --- --- < 30 

--- --- < 50 < 50 

--- --- < 14 < 14 < 7 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

) [-------------------------~---------------------------------- ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri-D 

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro-
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro-

YEAR NO. ketone pentanone Styrene ethane { 10 ) { 20 ) { 750 ) { 60 ) ( 10 ) { 100 ) methane 'D 
---- ---

.I) tttttttttt WELL NO. 07 { UPPER FLOW ZONE ) ********** 

D 

:) 

<D 

D 

., 
;!) 

) 

_) 

) 

) 

) 

") 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

10 

< 50 20 

< 5 < 5 
< 5 < 5 

10 10 < 10 

5 
5 

< 10 

14 < 5 
180 < 5 

110 < 10 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

83 < 10 
530 < 10 

370 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 

1,2,3-
Tri-

chloro-
propane 

Vinyl 
acetate 

Vinyl 
chloride 

( 1 ) 

< 10 
< 10 

20 < 20 

Total 
xylenes 
{ 620 ) 

5 
5 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

[------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) { 750 ) { 60 ) { 10 ) { 100 ) methane propane acetate { 1 ) { 620 ) 
---- ---

********** WELL NO. 08 { UPPER FLOW ZONE ) ********** »»> WELL PLUGGED & ABANDONED IN 1989 ««< 

1983 4 < 10 --- --- --- < 5 < 5 < 5 7 < 5 42 < 10 --- --- < 10 < 5 
1984 4 --- --- --- --- < 5 < 5 < 5 82 < 5 . 250 < 10 --- --- < 10 < 5 
1985 1 
1985 2 
1985 3 --- --- --- --- < 5 < 5 < 5 39 < 5 190 --- --- --- < 10 
1985 4 
1986 1 --- --- --- --- --- --- --- --- --- 100 
1986 2 --- --- --- --- --- --- --- --- --- 160 
1986 3 --- --- --- --- --- --- --- --- --- 150 
1986 4 --- --- --- --- < 5 < 5 < 5 39 < 5 190 --- --- --- < 10 
1987 1 --- --- --- --- --- --- --- --- --- 84 
1987 2 --- --- --- --- --- --- --- --- --- 69 
1987 3 < 83 < 33 < 17 --- < 17 < 17 < 17 33 < 17 300 --- --- < ?? 

.).) < 33 
1987 4 --- --- --- --- --- --- --- --- --- 150 
1988 1 --- --- --- --- --- --- --- --- --- 45 
1988 2 --- --- --- --- --- --- --- --- --- 93 
1988 3 < 25 < 10 < 5 --- < 5 < 5 < 5 < 5 66 --- --- < 10 < 10 < 5 
1988 4 --- --- --- --- --- --- --- --- --- 190 
1989 1 --- --- --- --- --- --- --- --- --- 82 

---
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE II.ETHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" {less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 

) 
PART 4 of 4 

) [------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

) 
1,1,2,2- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 

) 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

) ********** WELL NO. 09 ( UPPER FLOW ZONE ) ********** 

1983 4 < 10 --- --- --- < 5 54 1200 15000 < 5 21000 < 10 --- --- < 10 31 
) 1984 4 --- --- --- --- < 5 60 290 6900 110 9600 < 10 --- --- < 10 22 

1985 1 

) 
1985 2 
1985 3 --- --- --- --- < 5 28 23 6300 49 7300 --- --- --- < 10 
1985 4 
1986 1 --- --- --- --- --- --- --- --- --- 6100 

) 1986 2 --- --- --- --- --- --- --- --- --- 8300 
1986 3 --- --- --- --- --- --- --- --- --- 5000 
1986 4 --- --- --- --- < 180 < 180 < 180 2700 < 180 5000 --- --- --- < 360 

) 1987 1 --- --- --- --- --- --- --- --- --- 4500 
1987 2 --- --- --- --- --- --- --- --- --- 3600 
1987 3 < 1200 < 500 < 250 --- < 250 < 250 < 250 3300 < 250 6400 --- --- < 500 < 500 

) 1987 4 --- --- --- --- --- --- --- --- --- 7100 
1988 l --- --- --- --- --- --- --- --- --- 5500 
1988 2 --- --- --- --- --- --- --- --- --- 4800 

) 1988 3 < 880 < 350 < 180 --- < 180 < 180 < 180 1800 < 180 3300 --- --- < 350 < 350 < 180 
1988 4 --- --- --- --- --- --- --- --- --- 4200 
1989 1 --- --- --- --- --- --- --- --- --- 4000 

) 1989 2 --- --- --- --- --- --- --- --- --- 4400 
1989 3 < 250 < 250 < 120 < 120 < 120 < 120 < 120 910 < 120 2500 < 120 < 120 < 250 < 250 < 120 
1939 4 --- --- --- --- --- --- --- --- --- 2300 

) 1990 1 --- --- --- --- --- --- --- --- --- 2800 
1990 2 < 250 < 250 < 120 < 120 < 120 < 120 < 120 890 < 120 2400 < 120 < 120 < 250 < 250 < 120 
1990 3 --- --- --- --- --- --- --- --- --- 2200 

) 1990 4 --- --- --- --- --- --- --- --- --- 1600 

----------------------------
NOTES : 1) WHERE STATE ST~,DARDS ZXIST, THEY ARE SHOWN IN PARENTHESES I¥J1EDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 

) 
3) --- =NOT TESTED 
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D 1,1,1,2-
Methyl Tetra-

D 
QUARTER ethyl H:ethyl-2- chloro-

YEAR NO. ketone pentanone Styrene ethane 
---- ---

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

uq/ 1 ---.-------------------------------------------------------------------- -------] 

1,1,2,2- 1,1,1- 1,1,2-
Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
chlaro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 
( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 

.:) ********** WELL NO. 10 ( LOWER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

j 
1983 4 
1984 4 
1985 1 

) 
1985 2 
1985 3 
1985 . 

~ 

) 
1986 1 
1986 2 
1986 3 

D 
1986 4 
1987 1 
1987 2 

.) 
1987 3 
1987 4 
1988 1 

} 
1988 2 
1988 3 
1988 4 

) 
1989 ' ~ 

---------
) 

NOTES : 1) 
2) 
3) 

) 

) 

) 

) 

10 ( 5 < 5 < 5 8 < 5 27 
( 5 < 5 < 5 5 < 5 12 

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

5 < 5 < 5 13 < 5 41 
--- --- --- --- ---

42 
190 

54 

< 500 < 200 < 100 < 100 < 100 < 100 250 < 100 1400 

WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARE!ITHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
--- = NOT TE5TED 

< 10 --- --- < 10 < 5 
< 10 --- --- < 10 < 5 
--- --- --- ---
--- --- --- ---
--- --- --- < 10 

< 200 < 200 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( !CO ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

********** WELL NO. 11 ( LOWER FLOW ZONE ) ********** >>>>> WELL PLUGGED & ABANDONED IN 1989 <<<<< 

1983 4 < 10 --- --- --- < 50 < 50 91 130 < 50 840 < 100 --- --- < 100 < 5 
1984 4 --- --- --- --- < 5 < 5 < 5 < 5 < 5 < 5 < 10 --- --- < 10 < 5 
1985 1 
1985 2 
1985 3 --- --- --- --- < 5 < 5 < 5 < 5 < c 7 J --- --- --- < 10 
1985 4 
1986 1 
1986 2 --- --- --- --- --- --- --- --- --- 12 
1986 3 
1986 4 --- --- --- --- < 5 < 5 < 5 < 5 < 5 < 5 --- --- --- < 10 
1987 1 
1987 2 --- --- --- --- --- --- --- --- --- < 1 
1987 3 < 25 < 10 < 5 --- < 5 < 5 < 5 < 5 < c < 5 --- --- < 10 < 10 J 

1987 4 --- --- --- --- --- --- --- --- --- < 5 
1988 1 --- --- --- --- --- --- --- --- --- < 5 
1988 2 --- --- --- --- --- --- --- --- --- < 16 
1988 3 < 25 < 10 < 5 --- < 5 < 5 < 5 < 5 < 5 < 5 --- --- < 10 < 10 < 5 
1988 4 --- --- --- --- --- --- --- --- --- < 5 
1989 1 --- --- --- --- --- --- --- --- --- < 5 

----------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL N~~. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 
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SPARTON TECHIIOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORIIIG RESULTS 
PART 4 of 4 

) [------------------------------------------------------------ ug/l ------------------------------------------------------------------------------] 

D 
1,1,2,2- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro-

D 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro-

YEAR NO. ketone pentanone Styrene ethane ( 10 } ( 20 } ( 750 } ( 60 } ( 10 } ( 100 } methane 
---- ---

~ ********** WELL NO. 12 ( UPPER FLOW ZONE } ********** 

J 

) 

D 

) 

D 

D 

) 

) 

) 

) 

) 

) 

1983 4 
1984 3 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

( 5 

< 850 ( 340 ( 170 ( 170 

( 5 5 < 5 < 5 61 

( 170 < 170 1700 < 170 3700 

NOTES : 1} WI!ERE STATE STANDARDS EXIST, THEY ARE SHO'~N IN PARENTHESES IMHEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COI'J'OUND WAS NOT FOUND, THE ~!ETHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" {less than sign}. 
3) --- = ~OT TESTED 

10 

1,2,3-
Tri- Vinyl Total 

chloro- Vinyl chloride xylenes 
propane acetate ( 1 } ( 620 } 

10 5 

< 340 < 340 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

[------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

********** WELL NO. 13 ( UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 --- --- --- --- < 5 17 45 4600 ( 5 6900 ( 10 --- --- ( 10 < 5 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 250 < 100 < 50 --- ( 50 ( 50 ( 50 520 ( 50 1300 --- --- ( 100 < 100 
1987 4 
1988 1 
1988 2 
1988 3 
1988 4 
1989 1 
1989 2 
1989 3 

NOTES : 1) WHERE STATE STPJlDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW TilE CHEMICAL NAME. 
2) IF A COMPOUND i:AS NOT FOUND, THE ¥.ETHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NGT TESTED 
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") 

) 
SPARTON TE~JNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 4 of 4 

) [--------------------------~--------------------------------- ug/1 ------------------------------------------------------------------------------] 

D 
1,1,2,2- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 

) 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentancne Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

) ********** WELL NO. 14 ( UPPER FLOW ZONE ) ********** 

") 
1983 4 
1984 4 --- --- --- --- < 5 25 6 4100 < 5 12000 < 10 --- --- < 10 < 5 
1985 1 

) 
1985 2 
1985 3 
1985 
1986 , 

) 
~ 

1986 ~ 
L 

1986 3 
1986 4 --- --- --- --- < 5 < 5 < 5 630 < 5 4900 --- --- --- < 10 

) 1987 1 --- --- --- --- --- --- --- --- --- 5000 
1987 2 --- --- --- --- --- --- --- --- --- 1800 
1987 3 < 620 < 250 < , on --- < '"" ( 120 < 120 170 < 120 2100 --- --- < 250 ( 250 

) 
HV ~~v 

1987 ' --- --- --- --- --- --- --- --- --- 2700 , 
1938 1 --- --- --- --- --- --- --- --- --- 6200 
1988 2 --- --- --- --- --- --- --- --- --- 5000 

) 1988 3 < 1200 < 500 < 250 --- < 250 < 250 < 250 < 250 < 250 5200 --- --- < 500 < 500 < 250 
1988 4 --- --- --- --- --- --- --- --- --- 5600 
1989 1 --- --- --- --- --- --- --- -··- --- 3300 

) 1989 2 --- --- --- --- --- --- --- --- --- 4900 
1989 3 < 250 < 250 < 120 < 120 < 120 < 120 < 120 130 < 120 3000 < 120 < 120 < 250 < 250 < 120 
1989 4 --- --- --- --- --- --- --- --- --- 2200 

) 1990 1 --- --- --- --- --- --- --- --- --- 2100 
1990 2 < 200 < 200 < 1M < 100 < 100 < 100 < 100 < ICC < 100 1800 < 100 < 100 < 200 < 200 < 100 ~vv 

1990 3 --- --- --- --- --- --- --- --- 2100 
) 1990 4 --- --- -·- --- --- --- --- --- --- 1500 

---------------
) NOTES : l} 'ill!E:lE STATE STA.'\DARDS EXIST, THEY ARZ SHOWN IN PA.'(ZNTHZSES IHMEDIATELY llZLOW THE CHElHCAL NA.'ill. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 
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SPARTON TECHNOLOGY, HIC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR t:O. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- --- ------- ------- -------- -------

********** WELL NO. 15 ( UPPER FLOW ZONE ) ********** 

1983 4 --- --- --- ---
1984 4 --- --- --- --- < 5 34 < 5 2200 < 5 4400 < 10 --- --- < 10 < 5 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- < 30 < 30 < 30 390 < 30 940 --- --- --- < 60 
1987 1 --- --- --- --- --- --- --- --- --- 630 
1987 2 --- --- --- --- --- --- --- --- --- 580 
1987 3 < 120 < 50 < 25 --- < 25 < 25 < 25 250 < 25 650 --- --- < 50 < 50 
1987 4 --- --- --- --- --- --- --- --- --- 480 
1988 1 --- --- --- --- --- --- --- --- --- 370 
1988 2 --- --- --- --- --- --- --- --- --- { 10 
1988 3 < 75 < 30 < 15 --- < 15 < 15 < 15 150 < 15 380 --- --- < 30 < 30 < 15 
1988 4 --- --- --- --- --- --- --- --- --- 250 
1989 1 --- --- --- --- --- --- --- --- --- 180 
1989 2 --- --- --- --- --- --- --- --- --- 200 
1989 3 < 20 < 20 < 10 < 10 < 10 < 10 < 10 77 < 10 200 < 10 < 10 < 20 < 20 < 10 
1939 4 --- --- --- --- --- --- --- --- 260 
1990 1 --- --- --- --- --- --- ---- --- --- 190 
1990 2 < 10 < 10 < 5 < 5 < 5 < c < c 73 < c 160 < c < c < 10 < 10 < 5 J J J J J 

1990 3 --- --- --- --- --- --- --- --- 230 
1990 ' ' --- --- --- --- --- --- --- --- --- 140 

----------------------------
NOTES : 1) WHERE STATE STANDARDS EXIST, TilEY ARE SHOWN IN PARENTHESES Ilt\IEDIATELY BELOW THE CHEMICAL NAME. 

2) IF A COMPotnm WAS !lOT FOUliD, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- = NOT TESTED 
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) 
:>PARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

PART 4 of 4 
) 

) [------------------------------------------------------------ ug/1 --"---------------------------------------------------------------------------] 

D 
1,1,2,2- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 

QUARTER ethy 1 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 
:) YEAR NO. ketone pentanone Styrene ethane { 10 ) { 20 ) ( 750 ) ( 60 ) ( 10 ) { 100 ) methane propane acetate ( 1 ) { 620 ) 

---- ---

.) ********** WELL NO. 16 { UPPER FLOW ZONE ) ********** 

D 
1983 4 
1984 4 --- --- --- --- < 5 140 1600 5500 < 5 37000 < 10 --- --- < 10 116 
1985 1 

) 
1985 2 
1985 3 
1985 4 

) 
1986 1 
1986 2 
1986 3 --- --- --- --- --- --- --- --- --- 20000 
1986 4 --- --- --- --- < 1300 < 1300 < 1300 30000 < 1300 36000 --- --- --- < 2500 

) 1987 1 --- --- --- --- --- --- --- --- --- 21000 
1987 2 --- --- --- --- --- --- --- --- --- 23000 
1987 3 < 6200 < 2500 < 1200 --- < 1200 < 1200 < 1200 21000 < 1200 25000 --- --- < 2500 < 2500 

') 1987 4 --- --- --- --- --- --- --- --- --- 28000 
1988 1 --- --- --- --- --- --- --- --- --- 26000 
1988 2 --- --- --- --- --- --- --- --- --- 25000 

D 1988 3 < 7800 < 3100 < 1600 --- < 1600 < 1600 < 1600 24000 < 1600 26000 --- --- { 3100 < 3100 < 1600 
1988 4 --- --- --- --- --- --- --- --- --- 22000 
1989 1 --- --- --- --- --- --- -.- --- ----· .l~CCO 

) 1989 2 --- --- --- --- --- --- --- --- --- 14000 
1989 3 < 500 < 500 < 250 < 250 < 250 < 250 < 250 10000 < 250 13000 < 250 < 250 < 500 < 500 < 250 
1989 4 --- --- --- --- --- --- --- --- --- !6000 

) 1990 1 --- --- --- -.- --- --- --- --- --- 13000 
1990 2 < 2000 < 2000 < 1000 < lOCO < 1000 < 1000 < lOCO 16000 < 1000 20000 < lOCO < 1000 < 2000 < 2000 < 1000 
1990 3 --- --- --- --- --- --- --- --- --- 1 nl'lnn 

) 
.J.:JVVV 

1990 4 --- --- --- --- --- --- --. 16000 

NOTES : 1) WHERE STATE STANDARDS EXIST, THEY ARE SHOWN IN PARENTHESES I~~EDIATELY BELOW THE CH&~ICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 

) 



) 

) 

) 

) 
SPAR TON TECHNOLOGY, Il/C. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

:) 
PART 4 of 4 
---------------------

;J) [------------------------------------------------------------ uq/1 ------------------------------------------------------------------------------] 

lD 
1,1,2,2- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 

D 
QUARTER ethyl 4-Mc;thyl-2- chloro- ethane c;thene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

} ********** WELL NO. 19 ( LOWER FLOW ZONE ) ********** 

') 
1983 4 
1984 4 
1985 1 

) 
1985 2 
1935 3 
1985 4 

.:> 
1986 , 

J. 

1986 2 
1986 3 

~ 
1986 4 --- --- --- --- < 200 < 200 < 200 280 < 200 3600 --- --- --- < 400 
1987 1 --- --- --- --- --- --- --- --- --- 2700 
1987 2 --- --- --- --- --- --- --- --- --- 2900 

) 
1987 3 < 1200 < 500 < 250 --- < 250 < 250 < 250 340 < 250 4600 --- --- < 500 < 500 
1987 4 --- --- --- --- --- --- --- --- --- 3400 
1988 1 --- --- --- --- --- --- --- --- --- 2900 

) 
1988 2 --- --- --- --- --- --- --- --- --- < 5 
1988 3 < 880 < 350 < 180 --- < 180 < 180 < 180 180 < 180 1800 --- --- < 350 < 350 < 180 
1988 4 --- --- --- --- --- --- --- --- --- 3600 

:> 1989 1 --- --- --- --- --- --- --- --- --- 3200 
1989 2 --- --- --- --- --- --- --- --- --- ?"11"' 

.JIVV 

1989 3 < 250 < 250 < 120 < 120 < 'On 
J.LV < 120 < 120 180 < 120 2400 < 120 < 120 < 250 < 250 < 120 

.) 
1989 4 --- --- --- --- --- --- --- --- --- 1500 
1990 1 --- --- --- --- --- --- --- --- --- 880 
1990 ~ < 1M < 100 ( en < en < en < en < 50 < sc < 50 1000 < 50 < so < 100 < 100 < 50 L vv ~v ~v ~v ~v 

) 
1990 3 --- --- --- -··- --. --- --- --- --- 850 
1990 4 --- --- --- --- -- --- --- --- --- 590 

----------------------------
) NOTES : 1) ~'HERE STATE STPu'IDARDS EXIST, THEY ARE SHOWN IN PAR!t'IT!IESES I¥JlEDIATELY BELOW THE CllltlfiCAL NA}:JL 

2) IF A COMPOUND WAS NOT FOUND, THE }lETHOD DETECTIC!! LIH:T :s S!1CWN, PRECZEDED BY A "<" (less than sign). 

) 
3) --- = NOT TESTED 

) 
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) 

) 

) 

) 
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) 

) 

) 

) 

) 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

[------------------------------------------------------------ ug/1 

1,1,2,2- 1,1,1-
1,1,1,2- Tetra- Tetra- Tri-

Methyl Tetra- chloro- chloro- chloro-
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane 

YEAR NO. ketone pen tan one Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) 
---- ---

********** WELL NO. 20 ( LOWER FLOW ZONE ) ********** 

1983 • .. 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- < 5 < 5 < 5 < 5 
1987 1 --- --- --- --- --- --- --- ---
1987 2 --- --- --- --- --- --- --- ---
1987 3 < 25 < 10 < 5 --- < 5 < 5 < 5 < 5 
1987 4 --- --- --- --- --- --- --- ---
1988 1 --- --- --·· --- --- --- --- ---
1988 2 --- --- --- --- --- --- --- ---
1988 3 < 25 < 10 < 5 --- < 5 < 5 < 5 < 5 
1988 4 --- --- --- --- --- --- --- ---
1989 1 --- --- --- --- --- --- --- ---
1989 2 --- --- --- --- --- --- --- ---
1989 3 < 10 < 10 < 5 < 5 < c < c < 5 < c 

.J .J J 

1989 4 --- --- --- --- --- --- --- ---
1990 1 --- --- --- --- --- --- --- ---
1990 2 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 
1990 3 --- --- --- --- --- --- --- ---
1990 4 --- --- --- --- --- --- --- ---

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

1,1,2-
Tri- Tri-

chloro- chloro-
ethane ethene 
( 10 ) ( 100 ) 

< c 17 J 

--- 12 
--- 32 
< 5 35 
--- 25 
--·- 10 
--- 28 
< 5 19 
--- 15 
--- " H 

--- 14 
< 5 "" LV 

--- < 5 
--- 17 
< 5 21 
--- 15 
--- 10 

NOTES : 1) WHERE STATE STANDAHDZ EXIST, THEY ARZ SHOW~{ ~~f PA.t1E.t1TIIZSZS l}~·1EDIATZI.Y DELCW THE CHEMlCAL r~Al·lli. 

Tri-
chloro-
fluoro-
methane 

---

---

---

< 5 

< 5 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A "<" (less than sign). 
3) --- : NOT TESTED 

1,2,3-
Tri- Vinyl Total 

chloro- Vinyl chloride xylenes 
propane acetate ( 1 ) ( 620 ) 

--- --- < 10 

--- < 10 < 10 

--- < 10 < 10 < 5 

< 5 < 10 < 10 < 5 

< 5 < '" < 10 < 5 J.V 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

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

[------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

1,1,2,2- 1,1,1- 1,1,2-
1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-

Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 
QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 

YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 
---- ---

********** WELL NO. 21 ( UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1985 1 
1986 2 
1986 3 
1986 4 --- --- --- --- < 200 < 200 < 200 3300 < 200 2300 --- --- --- < 400 
1987 1 --- --- --- --- --- --- --- --- --- 1700 
1987 2 --- --- --- --- --- --- --- --- --- 1400 
1987 3 < 500 < 200 < 100 --- < 100 < 100 < 100 2800 < 100 2100 --- --- < 200 < 200 
1987 4 --- --- --- --- --- --- --- --- --- 2000 
1988 1 --- --- --- --- --- --- --- --- --- 1800 
1988 2 --- --- --- --- --- --- --- --- --- 1100 
1988 3 < 25 < 10 < 5 --- < 5 < 5 < 5 1900 < 5 1500 --- --- < 10 < 10 < 5 
1988 4 --- --- --- --- --- --- --- --- --- 1300 
1989 1 --- --- --- --- --- --- --- --- --- 900 
1989 2 --- --- --- --- --- --- --- --- --- 520 
1989 3 < 50 < 50 < 25 < 25 < 25 < 25 < 25 450 < 25 460 < 25 < 25 < 50 < 50 < 25 
1989 4 --- --- --- --- --- --- --- --- --- , 11'\1'\ 

.L.L.\IV 

1990 1 --- --- --- --- --- --- --- --- --- 1000 
1990 2 < 70 < 70 < 35 < 35 < 35 < 35 < 35 370 < 35 400 < 35 < 35 < 70 < 70 < 35 
1990 3 --- --- --- --- --- --- --- --- --- 670 
1990 4 --- --- --- --- --- --- --- --- --- 850 

------------------------------
NOTES : 1) WHERE STATE STAliDARDS EXIST, THEY ARE SHOWN IN PARENTHESES IMMEDIATELY BELOW TilE CHEMICAL NAME. 

2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" {less than sign). 
3) --- = NOT TESTED 



) 

) 

) 

) 
SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 
GROUNDWATER MONITORING RESULTS 

) 
PART 4 of 4 

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

) (------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

:;) 
1,1,p- 1,1,1- 1,1,2-

1,1,1,2- Tetra- Tetra- Tri- Tri- Tri- Tri- 1,2,3-
Methyl Tetra- chloro- chloro- chloro- chloro- chloro- chloro- Tri- Vinyl Total 

QUARTER ethyl 4-Methyl-2- chloro- ethane ethene Toluene ethane ethane ethene fluoro- chloro- Vinyl chloride xylenes 
) YEAR NO. ketone pentanone Styrene ethane ( 10 ) ( 20 ) ( 750 ) ( 60 ) { 10 ) ( 100 ) methane propane acetate ( 1 ) ( 620 ) 

---- ---
') ********** WELL NO. 22 ( UPPER FLOW ZONE ) ********** 

:) 
1983 4 
1984 4 
1985 1 

) 
1985 2 
1985 3 
1985 . 

~ 

.) 
1986 1 
1986 2 
1986 3 
1986 4 --- --- --- --- < 40 < 40 < 40 950 < 40 230 --- --- --- < 80 

~ 1987 1 --- --- --- --- --- --- --- --- --- 170 
1987 " --- --- --- --- --- --- --- --- --- 270 L 

1987 3 < 120 < 50 < 75 --- < 25 < 25 < 25 510 < 25 370 --- --- < 50 < 50 :.> 1987 4 --- --- --- --- --- --- --- --- --- 240 
1988 1 --- --- --- --- --- --- --- --- --- 150 
1988 2 --- --- --- --- --- --- --- --- --- 230 

.) 1988 3 < 25 < 10 < 5 --- ( 5 ( 5 < 5 140 ( 5 63 --- --- ( 10 ( 10 < 5 
1988 4 --- --- --- --- --- --- --- --- --- 120 
1989 1 --- --- --- --- --- --- --- --- --- 110 

.) 1989 " --- --- --- --- --- --- --- --- --- 150 L 

1989 3 < 20 < 20 < 10 < 10 < 10 < 10 < 10 190 < 10 120 < 10 < 10 < 20 < 20 < 10 
1989 4 --- --- --- --- --- --- --- --- --- 91 

.) 1990 1 --- --- --- --- --- --- --- --- --- 110 
1990 2 < 25 < 25 < 12 < 12 < 12 < 12 < 12 210 < 12 130 < 12 < 12 < 25 < 25 < 12 
1990 3 --- --- --- --·· --- --- --- --- --- 140 ) 1990 4 --- --- --- --- --- --- --- --- --- 83 

------------------------------------·-) NOTES : 1) WHERE STATE STA.'IDARDS EXIST, THEY A.'lE SHOWN IN PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 

) 
3) --- = NOT TESTED 

) 
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SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

GROUNDWATER MONITORING RESULTS 
PART 4 of 4 

[------------------------------------------------------------ ug/1 ------------------------------------------------------------------------------] 

1,1,1,2-
Methyl Tetra-

QUARTER ethyl 4-Methyl-2- chloro-
YEAR NO. ketone pentanone Styrene ethane 
---- ---

tttttttttt WELL NO. 23 ( UPPER FLOW ZONE ) ********** 

1983 4 
1984 4 
1985 1 
1985 2 
1985 3 
1985 4 
1986 1 
1986 2 
1986 3 
1986 4 
1987 1 
1987 2 
1987 3 < 850 < 340 < 170 
1987 4 
1988 1 
1988 2 
1988 3 ( 1800 < 700 < 350 
1988 4 
1989 1 
1989 2 
1989 3 

1,1,2,2- 1,1,1- 1,1,2-
T·etra- Tetra- Tri- Tri- Tri- Tri-
chloro- chloro- chloro- chloro- chloro- chloro-
ethane ethene Toluene ethane ethane ethene fluoro-
( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) methane 

>>>>> WELL CONVERTED TO RECOVERY WELL IN 1989 <<<<< 

< 400 < 400 < 400 7300 < 400 

< 170 < 170 < 170 3500 < 170 

< 350 < 350 ( 350 3200 < 350 

7500 
6500 
3700 
3900 

13000 
13000 
11000 

3900 
8000 

NOTES : 1) liHERE STATE STANDARDS EXIST, THEY ARE SHOWN Ill PARENTHESES IMMEDIATELY BELOW THE CHEMICAL NAME. 
2) IF A COMPOUND WAS NOT FOUND, THE METHOD DETECTION LIMIT IS SHOWN, PRECEEDED BY A"<" (less than sign). 
3) --- = NOT TESTED 

1,2,3-
Tri- Vinyl Total 

chloro- Vinyl chloride xylenes 
propane acetate ( 1 ) ( 620 ) 

< 800 

< 340 < 340 

< 700 < 700 ( 350 
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TRICHLOROETHYLENE 

FORMULA 
C2HCL3 

SYNONYI'lS 
TRICHLOROETHENE 
DOW-TRI 
NCI-C04546 
CHLORYLEN 
CECOLENE 
TRILENE 
TCE 
UN 1710 
ETHYLENE, TRICHLOR0-
1-CHLOR0-2~2-DICHLOROETHYLENE 

1,1-DICHLOR0-2-CHLOROETHYLENE 
1,1~2-TRICHLOROETHYLENE 

1,2,2-TRICHLOROETHYLENE 
ETHYLENE TRICHLORIDE 
ETHINYL TRICHLORIDE 
TRICHLORETHYLENE 
TRIAD 
THRETHYLENE 
TRETHYLENE 
RCRA U228 
OHS23850 

PERMISSIBLE EXPOSURE LIMIT 
50 PPM OSHA TWA= 200 PPM OSHA STEL 
50 PPM ACGIH TWA: 200 PPM ACGIH STEL 
25 PPt·1 N I OSH RECOMMENDED 1 0 HR Tl~A 

HUMAN INADEQUATE EVIDENCE FOR CARCINOGENICITY <IARC> 
ANIMAL LIMITED EVIDENCE FOR CARCINOGENICITY <IARCJ 
PROBABLE HUMAN CARCINOGEN <EPA - CATEGORY Bl 
POSITIVE CARCINOGEN IN MICE= NEGATIVE CARCINOGEN IN RATS <NCI, 1976) 
POSITIVE CARCINOGEN IN MICE; INADEQUATE STUDY IN RATS <NCI, 1984> 
TERATOGENIC DATA (RTECJ ; MUTAGENIC DATA <RTECJ 
AQUATIC TOXICITY RATING 1/Z <TLM96 100 - 1000 PPM> 

LC RANGE, 96H <IN SEA WATER) - PLAICE 15 PPM 
CERCLA HAZARD RATINGS TOXICITY 1 - IGNITABILITY 1 - REACTIVITY 0 -

PERSISTENCE 2 

TOXICOLOGY: TRICHLOROETHYLENE IS AN EYE, MUCOUS t1EMBRANE, AND PRit1AF:Y 
SKIN IRRITANT AND CENTRAL NERVOUS SYSTEM DEPRESSANT. 

ACUTE EXPOSURE DEPRESSES THE NERVOUS SYSTEM, AND MAY DAMAGE THE GASTRO-
INTESTINAL TRACT, LIVER AND KIDNEYS. THE PRESENCE OF TETRACHLOROETHANE 
INCREASES IN COMt1ERCIAL GRADES INCREASES THE CELLULAR TOXICITY. 

CHRONIC INHALATION OR ABSORPTION CAUSES CENTRAL NERVOUS SYSTEt·l 
EFFECTS, .JOINT PAIN, DERMATITIS, AND POSSIBLY .JAUNDICE. INGESTION OF 
ALCOHOL MAY INCREASE THE TOXICITY OF TRICHLOROETHYLENE. 

TRICHLOROETHYLENE IS A MILD RESPIRATORY IRRITANT. 
THE THRESHOLD LII'1IT VALUE WAS ESTABLISHED TO PREVENT TOXIC EFFECTS. 

I HL -HMN TCLO: 6900 t1G/M3/1 0 MIN 
IHL -Ht1N TCLO: 160 PPM/83 MIN 
IHL -Ht1N TDLO: 812 MG/KG 
IHL -MAN TCLO: 110 PPM/8 HR 
I HL -MAN LCLO : 2900 PPM 

ORL -HMN I. fll il ! 



UKL-KHI LL!::•i.l: 4'iL:U f'lb/Kb 

ORL-MUS LD50: 2402 1'1G/KG 
IHL-RAT LCLO: 8000 PPM/4 HR 
IHL-CAT LCL0:32500 1'1G/M3/2 HR 

lt'1t1EDIATELY DANGEROUS TO LIFE OR HEALTH CONCENTRATION 
POTENTIAL CARCINOGEN 
NIOSH 

PHYSICAL DESCRIPTION 
COLORLESS MOBILE LIQUID : CHLOROFORM-LIKE ODOR : PHOTOREACT I VE • 

CHEMICAL AND PHYSICAL PROPERTIES 
MOLECULAR WE I GHT : 131 
BOILING POINT AT 1 ATM, F: 189 F 
SOLUBILITY IN l<JATER, G/100 G l<JATER AT 20C: 0.1'l. 
FLASH POINT, CLOSED CUP, F (OR OPEN CUP IF OC): 90 F * 
VAPOR PRESSURE @ 20 C , MI'1HG : 58 t1M 
MELTING POINT, F: -99 F 
UPPER EXPLOSIVE LIMIT IN AIR, 'l. BY VOLUME: 90'l. 
LOIIJER EXPLOSIVE LIMIT IN AIR, 'l. BY VOLUME: 12 .51. 
AUTOIGNITION TEMPERATURE: 788 F 
SPECIFIC GRAVITY: 1 .4642 
VAPOR DENSITY <AIR=1> : 4.5 
ODOR THRESHOLD: 20 PPM 

INCOMPATIBILITIES 
ACTIVE METALS 
BARIUM 
LITHIUM 
SODIUM 
t1AGNES I Ut1 
TITANIUt1 

PERSONAL PROTECTIVE EQUIPMENT 
EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE APPROPRIATE 
PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY TO PREVENT REPEATED OR 
PROLONGED SKIN CONTACT l<JITH THIS SUBSTANCE. FACE SHIELDS SHALL COMPLY 
l•JITH 29CFR1910.133(A) (2). <A) (4), (A) (5), AND <Ai (6). 

ACGIH "GUIDELINES FOR THE SELECTION OF CHEt1ICAL PROTECTIVE CLOTHING" 
INDICATED THE FOLLOl!.JING PROTECTIVE RATINGS FOR t1ATERIALS COMMONLY 
USED FOR PROTECTIVE CLOTHING. THESE RATINGS ARE BASED PRIMARILY ON 
QUANTITATIVE TEST RESULTS AND QUALITATIVE RESISTENCE INFORMATION. 
(THE RECOMMENDATIONS APPLY TO THE PURE SUBSTANCE ONLY: BREAKTHROUGH
TIME t1AY VARY FOR MIXTURES.) <A"+" DESIGNATES A BLEND OF MATERIAL, 
l•JH I LE A "/" DESIGNATES A COATED OR LAMINATED t1ATER I AL • ) 
TRICHLOROETHYLENE: 

EXCELLENT/GOOD: 
TEFLON 

GOOD/FAIR: 
CHLOROBUTYL 
SILVERSHIELD 

POOR/FAIR: 
CHLORINATED POLYETHYLENE 
VITON 
NEOPRENE +STY RENE-BUT AD I ENE RUBBER 



STYRENE-BUTADIENE RUBBER/NEOPRENE 

POOR: 
BUTYL RUBBER 
NATURAL RUBBER 
NEOPRENE 
NITRILE + POLYVINYL CHLORIDE 
NITRILE 
POLYETHYLENE 
POLYVINYL ALCOHOL 
POLYVINYL CHLORIDE 
NEOPRENE+NATURAL RUBBER 
SARANEX 
STYRENE-BUTADIENE RUBBER 
NEOPRENE/NATURAL RUBBER 

GOGGLES 
E~1PLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE SPLASH-PROOF 
SAFETY GOGGLES 1!-JH I CH COMPLY l•J ITH 29CFR 1910 • 133 <A) < 2) - <A) ( 6) WHERE THIS 
LIQUID MAY CONTACT THE EYES. 

WASHING CHEMICALS FROM THE SKIN 
EI1PLOYERS SHALL ENSURE THAT EMPLOYEES l~HOSE SKIN BECOMES WET l~ITH THIS 
SUBSTANCE PROMPTLY WASH OR SHOWER 1!-JITH SOAP OR MILD DETERGENT AND WATER 
TO REMOVE ANY CONTAMINANT FROM THE SKIN. 

ROUTINE CHANGING OF WORK CLOTHING 
NOT REQUIRED 

CLOTHING REMOVAL FOLLOl~ I NG ACC !DENTAL CONTAMINATION 
EMPLOYERS SHALL ENSURE THAT NON-IMPERVIOUS CLOTHING 1!-JHICH BECOMES l•JET 
WITH THIS SUBSTANCE BE REMOVED PROMPTLY AND NOT REWORN UNTIL THE 
SUBSTANCE IS REMOVED FROM THE CLOTHING • 

SPECIFIC EMERGENCY PROVISIONS 
NONE REQUIRED 

RESPIRATOR SELECT! ON <UPPER LI 11 IT DEVICES PERt1 IT TED) 

ANY DETECTABLE CONC 
- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACE-PIECE OPERATED IN 

PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 
- SUPPLIED-AIR RESPIRATOR l~ITH A FULL FACEPIECE OPERATED IN 

PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE WITH AU X I LI ARY 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN POSITIVE PF:ESSURE 
MODE 

ESCAPE 
- GAS MASK i•J ITH AN ORGANIC VAPOR CANISTER <CHIN-STYLE OR FRONT- OR 

BACK-MOUNTED CANISTER) 
- APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS 

FIREFIGHTING 
- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACE-PIECE OPERATED IN 

PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 



ROUTE OF ENTRY INTO BODY 
INHALATION 
INGESTION 
SKIN OR EYE CONTACT 

SYMPTOMS 
HEADACHE 
VERTIGO 
VISUAL DISTURBANCE 
TREMORS 
SOMNOLENCE 
DERMATITIS 
NAUSEA 
VOMITING 
CARDIAC ARRHYTHI'1IA 
PARESTHESIA 
NARCOSIS 
ANESTHESIA 
LIVER DAMAGE 
IRRITABILITY 
CENTRAL NERVOUS SYSTEM DEPRESSION 
VENTRICULAR FIBRILLATION 
CARDIAC DEGENERATION 
CENTRAL NERVOUS SYSTEM DEGENERATION 
KIDNEY DAMAGE 
UNCONSCIOUSNESS 
JAUNDICE 
WHEEZING 
UNCONSCIOUSNESS 
DIZZINESS 
EXCITATION 
IRREGULAR PULSE 
ARTHRALGIA 
RESPIRATORY EDEMA 
vJHEEZ ING 
l~E I GHT LOSS 
Af\JOREX IA 
FATIGUE 
REPRODUCTIVE EFFECTS IN EXPERIMENTAL ANIMALS 

FIRST AID PROCEDURES FOLLOWING EXPOSURE 
IF THIS CHH1ICAL GETS INTO THE EYES, l!JASH THE EYES It1t1EDIATELY l!JITH 
LARGE AMOUNTS OF WATER OR NORMAL SALINE~ OCCASIONALLY LIFTING UPPER AND 
LOllJER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS <AF'PROX II1ATELY 15-20 
MINUTES). GET MEDICAL ATTENTION IMMEDIATELY. 

IF THIS CHEt1ICAL GETS ON THE SKIN, REMOVE CONTAMINATED CLOTHING AND 
SHOES IMMEDIATELY. WASH AFFECTED AREA vJITH SOAP OR MILD DETERGENT AND 
LARGE AMOUNTS OF l!JATER UNTIL NO EVIDENCE OF CHEMICAL REMAINS 
(APPRO X I MATELY 15-20 M I !'JUTES) • GET MEDICAL ATTENTION IMMEDIATELY • 

IF THIS CHEMICAL HAS BEEN INHALED, REMOVE FROM EXPOSURE AREA TO FRESH 
A I R I MMED I ATEL Y • IF BREATHING HAS STOPPED , PERFORM ARTIFICIAL 
RESPIRATION. KEEP PERSON l!JARM AND AT REST. TREAT SYMPTOt1ATICALLY AND 
SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. 



l~HEN THIS CHEI'1 I CAL HAS BEEN SWALLOvJED AND PERSON IS CONSCIOUS , 
IMMEDIATELY GIVE PERSON LARGE DUANTITIES OF l<JATER. AFTER l~ATER 
HAS BEEN Sl~ALLOWED, TRY TO GET THE PERSON TO VOMIT BY HAVING HI1'1 
TOUCH THE BACK OF HIS THROAT WITH HIS FINGER. DO NOT MAKE AN 
UNCONSCIOUS PERSON VOMIT. GET MEDICAL ATTENTION IMMEDIATELY. 

VOLATILE AND GASEOUS ANESTHETICS: 
EMERGENCY TREATMENT - ESTABLISH AIRl~AY AND t1AINTAIN RES

PIRATION. REMOVE ANESTHETIC BY FORCED VENTILATION. 
FURTHER TREATt1ENT - MAINTAIN BLOOD PRESSURE BY INTRAVENOUS 

SALINE OR BLOOD TRANSFUSION. MAINTAIN BODY vJARMTH. MAINTAIN 
ADEQUATE AIRl.IJAY BY REMOVING SECRETIONS FROM TRACHEA BY CATH
ETER SUCTION. PREVENT HYPOXIA. IF HYPERTHERMIA OCCURS, LOWER 
BODY TEMPERATURE BY APPLICATION OF WET TOWELS. FOR MALIGNANT 
HYPERTHERMIA, GIVE DANTROLENE SODIUM, 1 MG/KG, EVERY FIFTEEN 
MINUTES, INTRAVENOUSLY TO A TOTAL OF 10 MG/KG, AND PROCAINA
MIDE, 15 MG/KG, INTRAVENOUSLY, OVER TEN MINUTES. GIVE ICED 
NORMAL SALINE INTRAVENOUSLY AT A RATE OF 1 LITER EVERY TEN 
MINUTES FOR THIRTY MINUTES. LAVAGE STOMACH, URINAF:Y BLADDER, 
RECTUM, AND PER I TONEUM l~ I TH ICED SALINE • TREAT ACIDOSIS l.IJ I TH 
INTRAVENOUS SODIUM BICARBONATE. MONITOR SERUM TOTAL BASE, 
SERUM POTASSIUM, AND ARTERIAL PH AND TREAT APPROPIATELY. MAIN
TAIN URINE OUTPUT AT 1-2 LITERS DAILY WITH FUROSEMIDE AND MAN
NITOL. AFTER FIRST DAY, GIVE DANTROLENE, 1 MG/KG ORALY DAILY, 
FOR THF:EE DAYS. 
<MEDICATION MUST BE ADMINISTERED BY QUALIFIED MEDICAL PERSONNEL) 
SPECIAL TREATMENT - TREAT LIVER DAMAGE • 
(DREISBACH , HANDBOOK OF PO I SON I NG , 11TH ED • > 

GASTRIC LAVAGE - GIVE PATIENT GLASS OF l.IJATER PRIOR TO PASSING OF 
STOMACH TUBE. LAY PATIENT ON ONE SIDE, l!.JITH HEAD LOl!.JER THAN l.JAIST. 
IMMOBILIZE A STRUGGLING PATIENT WITH A SHEET OR BLANKET. MEASURE 
DISTANCE ON TUBE FROM MOUTH TO EPIGASTRIUt1, MARK TUBE l!.JITH 
INDELIBLE MARKING OR TAPE. REMOVE DENTURES AND OTHER FOREIGN 
OBJECTS FROM THE MOUTH. OPEN MOUTH, USE GAG IF NECESSARY. EXTEND 
HEAD BY LIFTING CHIN. PASS TUBE OVER TONGUE AND TOWARD BACK OF 
THROAT WITHOUT EXTENDING HEAD OR NECK. IF OBSTRUCTION IS MET 
BEFORE THE t1ARK ON TUBE REACHES LEVELS OF THE TEETH , DO NOT FORCE , 
BUT REMOVE TUBE AND REPEAT PROCEDURE UNTIL TUBE PASSES TO MARK. 
PLACE END OF TUBE IN GLASS OF WATER. IF TUBE IS OBSTRUCTED vJHEN 
INTRODUCED ABOUT HALFWAY TO THE MARK, IT MAY HAVE ENTERED TRACHEA. 

AFTER TUBE IS PLACED IN STOMACH, ASPIRATE FIRST TO REMOVE STOMACH 
CONTENTS BY IRRIGATION SYRINGE. SAVE STOMACH CONTENTS FOR EXAt1INATION, 
AND REPEAT INTRODUCTION AND li!ITHDRAvJL OF 100-300 ML WAF:M WATER UNTIL 
AT LEAST 3 LITERS OF CLEAR RETURN ARE OBTAINED. USE ACTIVATED CHARCOAL 
AT BEGINNING OF LAVAGE TO AID IN POISON INACTIVATION. LEAVE 50 GRAMS OF 
CHARCOAL SUSPENDED IN WATER IN THE ST0t1ACH. IF INTRODUCTION AND REt10VAL 
OF LAVAGE FLUID BY GRAVITY REQUIRES MORE THAN FIVE MINUTES, ASSIST l•JITH 
ASEPTO SYRINGE. PREVENT ASF'IRATION l.IJITH CUFFED ENDOTRACHEAL TUBE. AVOID 
GIVING LARGE QUANTITIES OF WATER. 

IF PATIENT COMATOSE , INTUBATE TRACHEA l<J I TH CUFFED ENDOTRACHEAL TUBE • 
SUCCINYLCHLORINE MAY BE ADMINISTERED BY OUALIFIED MEDICAL PERSONNEL TO 
EASE INSERTION OF TRACHEAL CATHETER PRIOR TO PASSAGE OF STOMACH TUBE. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL • 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 

PULMONA Y EDEt1A - RELIEVE AN X I ETY • GIVE MORPHINE SULFATE , 1 0 MG , TO 
DECREASE RATE OF RAPID, INEFFICIENT RESPIRATION. GIVE 40/. OXYGEN BY 
FACE t1ASK. USE INTERMITTENT POSITIVE-PRESSUF:E OXYGEN RESUSCITATOR FOR 
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MORPHINE ANALOGS BY GIVING NALOXONE AND OXYGEN. 
GENERAL MEASURES - DIURESIS WITH ETHACRYNIC ACID <EDECRIN) ! 25 MG ORALLY 
OR INTRAVENOUSLY, OR FLUROSEMIDE, 20-80 MG ORALLY OR INTRAVENOUSLY, IS 
HELPFUL BECAUSE IT REDUCES FLUID VOLUME. DO NOT INJECT AT A RATE 
FASTER THAN 10 MG/MIN. GIVE CORTICOSTEROID ANTI-INFLAMMATORY AGENT IN 
MAXIMUM DOSES. IF PULMONARY EDEMA IS THE RESULT OF HEART FAILURE! 
DIGITALIZE THE PATIENT. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 

LIVER DAMAGE - DISCONTINUE ALL DRUGS AND CHEMICALS. MAINTAIN COMF'LETE 
BED REST. AVOID ANESTHESIA OR SURGICAL PROCEDURES. AVOID DEHYDRATION 
OR OVERHYDRATION. IF VOMITING IS SEVERE AND ORAL FLUIDS ARE NOT 
RETAINED, REPLACE VOMITUS WITH AN EQUAL QUANTITY OF 5-10/. DEXTROSE IN 
0 • 3-0 • 5 N SALINE • ADMINISTER MAINTENANCE FLUIDS AND ELECTROLYTES AS 
NECESSARY, DEPENDING ON RENAL FUNCTION. RESUME ORAL FEEDINGS AS SOON AS 
THE PATIENT CAN TOLERATE THEM. CONTROL THE AMOUNT OF PROTEIN IN THE DIET 
IN ORDER TO CORRECT THE SERUM PROTEIN LEVEL. GIVE VITAMIN K, PHYTONA
DIONE, 2.5 MG DAILY. IF ANEMIA IS SEVERE, CONSIDER A BLOOD TRANSFUSION. 
PROCEDURE MUST BE PERFORt1ED BY QUALIFIED t1EDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 

ORGANS 
RESPIRATORY SYSTEM 
SKIN 
HEART 
LIVER 
KIDNEYS 
CENTRAL NERVOUS SYSTEt1 

STATUS OF REGULATORY ENFORCEMENT 
OSHA STANDARD 29CFR 1 91 0 • 1200 HAZARD COMMUNI CAT I ON 

REQUIRES CHEMICAL MANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDS 
OF CHEt1ICALS WHICH THEY PRODUCE OR IMPORT, AND ALL EMPLOYERS TO 
PROVIDE INFORMATION TO THEIR EMPLOYEES CONCERNING HAZARDOUS CHEMICALS 
BY MEANS OF A HAZARD COMMUNICATION PROGRAM, LABELS AND OTHER F0Rt1S OF 
WARNING , MATERIAL SAFETY DATA SHEETS , AND I NFORf·lA TI ON AND TRAINING • 
REC!UIRES DISTRIBUTORS TO TRANSMIT REQUIRED INFORMATION TO EMPLOYERS. 
52FR31852 8/24/87 

OSHA STANDARD 29CFR1910 .1000 AIR CONTAMINANTS 
TABLE Z-2 

OSHA STANDARD 29CFR1910.94 VENTILATION 

OSHA STANDARD 29CFR1910 .134 RESPIRATORY PROTECTION 

OSHA STANDARD 29CFR1910.20 ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL 
RECORDS 

OSHA STANDARD 29CFR1910 .132 PERSONAL PROTECTIVE EC!U I PMENT 

OSHA STANDARD 29CFR 1 91 0 • 141 SANITATION 

OSHA STANDARD 29CFR1910 .151 MEDICAL SERVICES AND FIRST A I D 



40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

REQUIRES MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES 
AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO HEALTH 
OR THE ENVIRONMENT ALLEGED TO HAVE BEEN CAUSED BY A SUBSTANCE OR 
MIXTURE. EPA MAY INSPECT AND REQUIRE REPORTING OF SUCH RECORDS. 
48FR38178 08/22/83 

OSHA STANDARD 29CFR 191 0 • 106 FLAMMABLE AND COMBUSTIBLE LIQUIDS 
APPLIES TO THE HANDLING, STORAGE, AND USE OF FLAMMABLE AND COMBUSTIBLE 

LIQUIDS l.JITH A FLASH POINT BELOW 200 F 

SUBSTANCE LISTED TOXIC SUBSTANCES CONTROL ACT INVENTORY 

SUBSTANCE LISTED AS TOXIC POLLUTANT UNDER CLEAN WATER ACT <CWA) SECTION 
307(A) 

40CFR116 DESIGNATION OF HAZARDOUS SUBSTANCE 
DESIGNATED AS HAZARDOUS SUSBSTANCE IN ACCORDANCE vJITH SECTION 311 <B> (2) 
<A) OF THE CLEAN WATER ACT. INCLUDES ANY ISOMERS AND HYDRATES, AS WELL 
AS ANY SOLUTIONS AND MIXTURES CONTAINING THIS SUBSTANCE. 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS WASTES 

49CFR172 .101 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME, CLASS, LABEL, PACKAGING, AND OTHER REQUIREMENTS 

DESIGNATED IN HAZARDOUS MATERIALS TABLES AS HAZARDOUS MATERIAL FOR 
THE PURPOSE OF TRANSPORTATION. 

49CFR172 .102 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME, CLASS, LABEL, PACKAGING, AND OTHER REQUIREMENTS 

DESIGNATED IN OPTIONAL HAZARDOUS MATERIALS TABLE vJITH ALTERNATIVES 
TO CORRESPONDING REQUIREMENTS IN 49CFR172 .101 FOR INTERNATIONAL 
SHIPMENTS AS AUTHOFU ZED BY 49CFR171 .12. 

SOURCE/EXPOSURE ASSESSMENT COMPLETED/PUBLISHED CLEAN AIR 
ACT <CAA) 

CONTROL TECHNOLOGY DEVELOPMENT COt1PLETED/PUBLISHED SAFE 
DRINKING WATER ACT ( SDl.JA) 

SOURCE/EXPOSURE ASSESSMENT COMPLETED/PUBLISHED CLEAN AIR 
ACT <CAA> 

TEST t1ETHOD DEVELOPMENT COMPLETED/PUBLISHED SAFE DRINKING WATER 
ACT <SDWA> 

RISK ASSESSMENT IN DEVELOPMENT/PROGRESS SAFE DRINKING 
WATER ACT <SDvJA) 

REGULATION PROMULGATED RESOURCE CONSERVATION AND RECOVERY ACT 
< RCRA) 40CFR260 

TECHNICAL ASSISTANCE DATA COMPLETED/PUBLISHED CLEAN WATER ACT 
(CWA) SECTION 311 

PREREGULATORY ASSESSt1ENT COMPLETED/PUBLISHED CLEAN WATER ACT 
<CWA) 
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SUBSTANCES 
QUANTITIES, AS LISTED IN TABLE 302.4 40CFR302, THAT MAY BE HARMFUL AND 
WHICH THE DISCHARGE IS A VIOLATION OF THE CLEAN WATER ACT SECTION 
311 (B) (3) AND REQUIRES NOTICE AS SET FORTH IN SECTIONS 103(AJ AND 103(B) 
OF CERCLA. 

SUBSTANCE LISTED HAZARDOUS 
STATE OF CALIFORNIA ADMINISTRATIVE CODE 
TITLE 22. SOCIAL SECURITY 
DIVISION 4. ENVIRONMENTAL HEALTH 
CHAPTER 30. MINIMUM STANDARDS FOR MANAGEMENT OF HAZARDOUS AND 
EXTRE,...lELY HAZARDOUS WASTES 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCF\:A) 
40CFR261 .31 EPA HAZARDOUS WASTE NO. FOOl: SPENT HALOGENATED 
SOLVENTS USED IN DEGREASING AND STILL BOTTOMS FROM THE RECOVERY 
OF SPENT SOL VENTS AND SPENT SOL VENT MIXTURES • ( T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND 
40CFR261 .31 EPA HAZARDOUS l•JASTE NO. F002: 
SOLVENT AND STILL BOTTOMS FROM RECOVERY OF 
SOLVENT MIXTURE. <T> 

HECOVERY ACT <RCRA) 
SPENT HALOGENATED 

THIS SPENT SOLVENT OR 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
CFR261 .32 EPA HAZARDOUS WASTE NO. K030: COLUMN BOTTOMS OR 
HEAVY ENDS FROM THE COMBINED PRODUCTION OF TRICHLOROETHYLENE 
AND PERCHLOROETHYLENE. <T> 

NATIONAL TOXICOLOGY PROGRAM <NTP> DATA INADEQUATE TO DETERMINE 
CARCINOGENICITY OF THIS SUBSTANCE IN MALE F344/N RATS 

NATIONAL TOXICOLOGY PROGRAt1 <NTP> HAS DETERMINED THIS SUBSTANCE 
NOT CARCINOGENIC FOR FEMALE F344/N RATS 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFR261 .31 EPA HAZARDOUS WASTE NO. F024: WASTES, INCLUDING BUT NOT 
Lit1ITED TO, DISTILLATION RESIDUES, HEAVY ENDS, TARS, AND REACTOR 
CLEAN-OUT WASTES FROM THE PRODUCTION OF CHLORINATED ALIPHATIC 
HYDROCARBONS , HAVING CARBON CONTENT FRot1 1-5 , UTILIZING FREE RADICAL 
CATALYZED PROCESSES. <THIS LISTING DOES NOT INCLUDE LIGHT ENDS, SPENT 
FILTERS AND FILTER AIDS, SPENT DESSICANTS, WASTEWATER, WASTEWATER 
TREATMENT SLUDGES, SPENT CATALYSTS, AND WASTES LISTED IN 40CFR261 .32) • 
(T) 

NATIONAL TOXICOLOGY PROGRAM <NTP> HAS DETERMINED THIS SUBSTANCE 
CARCINOGENIC FOR B6C3F1 ,...liCE OF EITHER SEX 

40CFR122, APPENDIX D- NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEt1 
PERMIT APPLICATION TESTING REG!U I REMENTS 
TABLE I I - ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS IN 
ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY <GS/MS> 
48FR14153 04/01/83 

40CFR372 SARA TITLE I I I SECT! ON 313 TOXIC CHEMICAL RELEASE REPORT! NG: 



40CFR141 .50 NATIONAL PRIMARY DRINKING WATER REGULATIONS 
MAX I MUM CONTAMINANT LEVEL FOR TRICHLOROETHYLENE : 0 . (H)5 MG I L 
EFFECTIVE DATE: 01/09/89 
52FR25691 07/08/87 

SUBSTANCE LISTED BY THE NEW JERSEY WORKER AND COMMUNITY RIGHT TO 
KNOW ACT, F'.L. 1983, CHAPTER 315, N.J.S.A. 34: A-1. EMPLOYERS COVERED: 
SIC CODES 20-39, 46-49, 51, 75, 76, 80, 82, AND 84. 

SUBSTANCE LISTED UNDER THE STATE OF FLORIDA TOXIC SUBSTANCES IN THE 
WORKPLACE RIGHT TO KNOW LAW, CHAPTER 442 OF THE FLORIDA STATUTES. 

SUBSTANCE LISTED UNDER THE STATE OF WEST VIRGINIA DIRECTOR OF 
HEALTH LEGISLATIVE RULES FOR HAZARDOUS SUBSTANCES, CHAPTER16, 
ARTICLE 31, SECTION 4 <A> • 

SUBSTANCE LISTED UNDER THE STATE OF CALIFORNIA HAZARDOUS SUBSTANCES 
INFORMATION AND TRAINING ACT, CALIFORNIA LABOR CODE, DIVISION 5, 
CHAPTER 2.5 

SUBSTANCE LISTED UNDER THE STATE OF PENNSYLVANIA WORKER AND COMMUNITY 
RIGHT TO KNOW ACT, P.L. 734, NO. 159. 

SUBSTANCE LISTED UNDER THE STATE OF ILLINOIS TOXIC SUBSTANCES DISCLOSURE 
TO EMPLOYEES ACT, TITLE 56, CHAPTER I, SUBCHAPTER B, SECTION 205. 

THIS SUBSTANCE TESTED FOR MUTAGENESIS/GENETIC TOXICITY BY THE 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES < N I EHS) 

THIS SUBSTANCE TESTED FOR CARCINOGENESIS ,BY THE ENVIRONMENTAL 
PROTECTION AGENCY <EPA> 

THIS SUBSTANCE TESTED FOR REPRODUCTIVE/DEVELOPMENTAL TOXICITY BY THE 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES <NIEHS) 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA> RULE ON FIRST THIRD 
l.zJASTES LAND DISPOSAL RESTRICTIONS • 
EFFECTIVE DATE: 8/8/88 
53FR31138 
40CFR268.33 

8/17/88 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) 
40CFFQ61 .32 EPA HAZARDOUS vJASTE NO. K086: SOLVENT WASHES AND 
SLUDGES, CAUSTIC WASHES AND SLUDGES, OR WATER WASHES AND SLUDGES 
FROM CLEANING TUBS AND EQUIPMENT USED IN THE FORMULATON OF INK 
FROM PIGMENTS, DRIERS, SOAPS 1 AND STABILIZERS CONTAINING CHROM
IUM AND LEAD. (T) 

SUBJECT TO ENVIRONt1ENTAL PROTECTION AGENCY <EPA> RULE PROHIBITING 
UNDERGROUND INJECT I ON OF SPENT SOLVENT WASTE UNLESS THE SOLVENT WASTE 
IS A SOL VENT -WATER MIXTURE OR SOL VENT-CONTAINING SLUDGE CONTAIN lNG 
< 1!. OF TOTAL HAZARDOUS WASTES NUMBERS F001-F005. 
EFFECTIVE DATE: 8/8/88 
ALL SPENT WASTES NUMBERS F001-F005 CONTAINING <1I TOTAL F001-F005 
SOLVENT CONSTITUENTS ARE PROHIBITED FROM UNDERGROUND INJECT I ON • 
EFFECTIVE DATE: 8/8/90 
53FR30908 
40CFR148 .10 
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ACT OF 1987 , OPERATORS OF FACILITIES WHICH RELEASE , OR HAVE THE 
POTENTIAL TO RELEASE, SPECIFIED QUANTITIES OF THIS SUBSTANCE t1UST 
SUBI'1IT TO THE APPROPRIATE LOCAL AIR POLLUTION CONTF\:OL DISTRICTS! OR 
AIR QUALITY MANAGEMENT DISTRICTS, COI'1PREHENSIVE EMISSIONS INVENTORY 
PLANS AND HEALTH RISK ASSESSMENTS ADOPTED BY THE CALIFORNIA AIR 
RESOURCES BOARD (ARB> • 
EFFECTIVE DATE: 1/1/88 
AB 2588, CHAPTER 1252 

THIS SUBSTANCE LISTED IN CALIFORNIA AS A CARCINOGEN UNDER PROPOSITION 
65, THE SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986. 
REGULATION REQUIRES EMPLOYERS BEGINNING APRIL 1, 1989, TO WARN WORKERS, 
CONSUMERS AND THE PUBLIC WHEN THEY ARE EXPOSED TO THIS CHEMICAL AT A 
LEVEL DEEMED BY THE STATE TO POSE A SIGNIFICANT RISK. WARNING METHODS 
MAY INCLUDE PRODUCT OR SHELF LABELS , SIGNS OR MEDIA ANNOUNCEMENTS • 
BEGINNING DECEMBER 1 , 1989 , THIS CHEMICAL CANNOT BE DISCHARGED OR 
RELEASED INTO ANY KNOV.JN SOURCE OF DRINKING WATER. 

THIS SUBSTANCE SUBJECT TO REQU I REt1ENTS OF CANADA'S WORKPLACE HAZARDOUS 
MATERIALS INFORMATION SYSTEM <WHMIS> • THE REGULATIONS REQUIRE SUPPLIERS 
OF HAZARDOUS t1ATERIALS TO PROVIDE ADEQUATE LABELS AND MATERIAL SAFETY 
DATA SHEETS <MSDS'S) AS CONDITIONS OF SALE AND IMPORTATION. EMPLOYERS 
MUST PROVIDE LABELS, MSDS'S AND WORKER EDUCATION PROGRAMS IN THE 
WORKPLACE. 
EFFECTIVE DATE: 10/31/88 

CERCLA PRIORITY GROUP I SUBSTANCE 
53FR41280 

INTERNATIONAL CIVIL AVIATION ORGANIZATION <ICAO) - TABLE 2-14 
DANGEROUS GOODS LIST ; THEIR DESCRIPTION , PROPER SHIPPING NAME , CLASS , 
LABEL , PACKAGING AND OTHER REQU I REt1ENTS • 

DESIGNATED AS A DANGEROUS GOOD FOR THE PURPOSE OF AIR TRANSPORATION. 

THIS SUBSTANCE TESTED FOR REPRODUCTIVE/DEVELOPMENTAL TOXICITY BY THE 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES <NIEHS> 

40CFR370 SARA TITLE I I I SECTION 311 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

SUBPART B - REPORTING REQUIREMENTS 

40CFR370 SARA TITLE I I I SECTION 312 HAZARDOUS CHEMICAL REPORTING: 
Cot1MUN IT Y RIGHT-TO-KNOltJ 

SUBPART D - INVENTORY FORt1S 

40CFR60 • 488 SUBSTANCE LISTED AS CHEMICAL PRODUCED BY AFFECTED 
FACILITIES UNDER THE CLEAN AIR ACT <CAA) SECTION 111. 

40CFR 148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECTION OF 
THIS HAZARDOUS l•JASTE. 
EFFECTIVE DATE: 6/7/89 
54FR25416 6/14/89 

40CFR148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECT I ON OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 



EFFECTIVE UATE: 6/8/89 
53FR26594 6/23/89 

29CFR 191 0 • 1450 SUBJECT TO OSHA STANDARD REGULATING OCCUPATIONAL 
EXF'OSURE TO HAZAFWOUS CHEMICALS IN LABORATORIES. 
EFFECTIVE DATE: 5/1/90 
55FR3300 1/31/90 

33CFR160.211 AND 213 U.S. COAST GUARD REQUIRES 24 HOURS ADVANCE NOTICE 
TO CAPTAIN OF THE PORT WHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT OR 
DEPART FROM PORT. 

46CFR151 .01-10 (B) CARGOES REGULATED BY THE COAST GUARD UNDER 
SUBCHAPTER 0 - CERTAIN BULK DANGEROUS CARGOES 

40CFR61 .01 <B> NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS 
SUBPART A - GENERAL PROVISIONS 

40CFR302 CERCLA SECTION 102 DESIGNATION, REPORTABLE QUANTITIES AND 
NOTIFICATION 

REPORTABLE QUANTITY <RQ): 100 LB. <45.4 KG> 

40CFR268 LAND DISPOSAL RESTRICTIONS 

MEDICAL SURVEILLANCE REQUIRED 
GENERAL MEDICAL HISTORY 
40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

TOXIC SUBSTANCES CONTROL ACT <TSCA) SECT! ON 8 <C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND MIXTURES 
TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO EMF'LOYEE HEALTH FOR 
30 YEARS 
48FR38187 08/22/83 
48FR39225 08/30/83 <EFFECTIVE DATE CORRECTION> 
RESPIRATORY HISTORY 
PRE -PLACEMENT AND ANNUAL EXAI'lS 
~~I TH EMF'HAS IS ON : 
RENAL AND LIVER FUNCTIONS 
BLOOD CHEt1ISTRY 
COMPLETE BLOOD COUNT 
IIliTH EMPHASIS ON: 
PULMONARY FUNCTIONS 
l!J I TH Et1PHAS IS ON : 
CENTRAL NERVOUS SYSTE1'1 TESTS, PERIPHERAL NEUFWPATHY 
WITH EMPHASIS ON: 
ELECTROCARDIOGRAM 
l•J I TH EMF' HAS IS ON : 
SUN EXAt1 
VISION TEST 
URINALYSIS 
ATTENTION TO St10KING, ALCOHOL, t1EDICATION, AND EXPOSURE TO CARCINOGENS 

WITH EMPHASIS ON : 
14 BY 17 CHEST F'.A. X-RAY 
ACGIH BIOLOGICAL EXPOSURE INDICES FOR TRICHLOROETHYLENE: 
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TIMING -- END OF WORKWEEK AND END OF SHIFT 
320 MG/G CREAT. TRICHLOROACETIC ACID AND TRICHLOROETHANOL IN URINE/ 

TIMING -- END OF WORKl~EEK AND END OF SHIFT 
4 MG/L FREE TRICHLOROETHANOL IN BLOOD I TIMING -- END OF SHIFT AND 

END OF l~OFd:::ti!EEK 

0.5 PPM TRICHLOROETHYLENE IN END-EXHALED AIR I TIMING -- PRIOR TO 
SHIFT AND END OF WORKWEEK 

CERTIFICATIONS 
HEALTH STATUS CLASSIFICATION 

OSHA RESPIRATOR CERTIFICATION 29CFR 1910. 134 

DEPARTMENT OF TRANSPORTATION IF OPERATES HEAVY EQUIPMENT 

NUCLEAR REG • 0041 

EMPLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT 

EMPLOYEE MEDICAL RECORDS RECEIPT 

TOXIC SUBSTANCES CONTROL ACT <TSCA> SECTION 8 <C> RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND 
MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO 
EMPLOYEE HEALTH FOR 30 YEARS. CONTACT: CHARLES L. ELKINS, OFFICE OF 
TOXIC SUBSTANCES, EPA (202) 382-3813. 

MEDICAL WARNING REQUIRED FOR MEDICAL EXAt1 REFUSAL SIGNED 
BY EMPLOYEE 

SPECIAL DIAGNOSTIC TESTS 
URINE TRICHLOROETHYLENE METABOLITES >20 MG/DAY 

LEAKS AND SF' ILL PROCEDURES 
REPORTABLE QUANTITY (RQ) 100 LB. (45.4 KG> 
A REPORTABLE QUANTITY OF ONE HUNDRED POUNDS APPLIES TO THIS SUBSTANCE 
ESTABLISHED BY SECTIONS 101 (14) AND 102 <B> OR ADJUSTED UNDER SECTION 
102 <A> OF THE Cot1PREHENSIVE ENVIRONMENTAL RESPONSE, COI'lPENSATION AND 
LIABILITY ACT OF 1 980 ( CERCLA > • SECT! ONS 103 (A> AND 103 (B) REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY FOR THAT SUBSTANCE IMMEDIATELY NOTIFY THE NATIONAL 
RESPONSE CENTER (800) 424-8802; IN THE WASHINGTON, D.C. METROPOLITAN 
AREA 1202) 426-2675. 
40CFR302 

************************************************************************ 

DEPARTMENT OF TRANSPORTATION HAZAFW CLASS 
49CFR172 .101 HAZARDOUS t1ATERIALS TABLE 

ORM-A 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 
49CFR172 .101 AND 49CFR172 SUBPART E: 



NONE 

************************************************************************ 

INTERNATIONAL MAR IT I ME ORGAN I Z A TI ON HAZARD CLASS 
49CFR172 .102 OPTIONAL HAZARDOUS MATERIALS TABLE 

CLASS 6.1-POISONOUS <TOXIC) SUBSTANCE 

INTERNATIONAL MAR IT I ME ORGANIZATION LABELl NG SPECIFICATIONS FOR 
DOMESTIC AND EXPORT SHIPMENTS 
49CFR172 .102 

ST. ANDREI.tJS CROSS 

************************************************************************ 

FOLLOI.tJING INFORMATION RECOMMENDED FOR THE EMERGENCY HANDLING OF 
HAZARDOUS MATERIALS 

IF MATERIAL ON FIRE OR INVOLVED IN FIRE: 
* USE SUITABLE AGENT FOR TYPE OF SURROUNDING FIRE TO EXTINGUISH FIRE 

<MATERIAL ITSELF DOES NOT BURN OR BURNS WITH DIFFICULTY> 

IF MATERIAL IS NOT ON FIRE AND IS NOT INVOLVED IN FIRE: 
* DO NOT ALLOW MATERIAL TO CONTAMINATE WATER SOURCES AND SEWERS 
* CONTAIN FLOW WITH DIKES AS NECESSARY 

PERSONNEL PROTECT I ON : 
* KEEP UPWIND 
* WEAR BOOTS, PROTECTIVE GLOVES AND GAS TIGHT GOGGLES 
* WASH corn AM I NAT ED SKIN WITH COPIOUS AMOUNTS OF l.tJATER OR SOAP AND 

WATER 
* AVOID BREATHING DUST /VAPORS/FUMES FROM MATERIAL 

LAND SPILL : 
* DIG A HOLDING AREA SUCH AS A PIT, POND, OR LAGOON TO CONTAIN LIQUID 

OR SOLID MATERIAL 
* AVOID SKIN CONTACT WITH MATERIAL 
* USE CEMENT POWDER OR FLY ASH TO ABSORB LIQUID MASS 

llJATEF: SPILL: 
* IF DISSOLVED, APPLY ACTIVATED CARBON AT 10 Tit1ES SPILLED AMOUNT 

IN THE REGION OF 10 PPM OR GREATER CONCENTRATION 
* USE SUCTION HOSES TO REt10VE TRAPPED t1ATERIAL 
* REMOVE IMMOBILIZED MASSES OF POLLUTION AND PRECIPITATES WITH 

t1ECHAN I CAL DREDGES OR LIFTS 

AIR SPILL: 
* KNOCK DOWN VAPORS WITH WATER SPRAY 
* COMBUSTION PRODUCTS INCLUDE CORROSIVE OR TOXIC VAPORS 

************************************************************************ 

FOLLWING INFORMATION FROM DEPARTMENT OF TRANSPORTATION/U.S. COAST GUARD 
"CHEMICAL RESPONSE INFORMATION SYSTEM", REGARDING WATER SPILLS: 
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TRANSPORTED IN BULK DUANTITY 
* SUBSTANCE SINKS IN liiATER 
* RESTRICT ACCESS OF GENERAL PUBLIC liiHEN APPRECIABLE DANGER ARISES FROM 

SPILL 
* RESTRICT HUMAN USE WHEN SUBSTANCE INVOLVED 
* RESTRICT FARt1 USE ~JHEN SUBSTANCE SPILLED IN liiATER. USED FOR IRRIGATION 

OR ANIMALS 
* CONTAIN SURF ACE SL I Cf:::S 
* PUMP SINKING LIDUID OR FINELY DIVIDED SOLIDS 
* HIGHLY VOLATILE, AVOID INHALATION, VAPORS OR DUST ARE IRRITATING OR 

TOXIC 
* HIGHLY CORROSIVE, AVOID DIRECT CONTACT, CONTACT WITH SKIN OR EYES 

CAN CAUSE I RR IT AT I ON OR BURNS 
* BURNING NOT RECOMMENDED, FIRE DIFFICULT TO CONTROL AND/OR POISONOUS 

GAS IS FORI'lED 

THIS SUBSTANCE LISTED IN CALIFORNIA AS A CARCINOGEN UNDER PROPOSITION 
65, THE SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986. LISTED 
CHEMICALS CANNOT BE DISCHARGED OR RELEASED INTO WATER OR ONTO OR INTO 
LAND WHERE THERE IS ANY POSSIBILITY OF PASSING INTO ANY SOURCE OF 
DRINKING WATER. 

WASTE 

************************************************************************ 

OBSERVE ALL FEDERAL , STATE OR LOCAL REGULATIONS WHEN STORING OR 
DISPOSING OF THIS SUBSTANCE. CONTACT LOCAL AND/OR STATE ENVIRONMENTAL 
AUTHORITIES TO INSURE PROPER COMPLIANCE • 

************************************************************************ 

THIS SUBSTANCE f'lEETS THE DEFINITION OF A HAZARDOUS WASTE AS DEFINED BY 
THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl (40CFR260) AND IS 
SUBJECT TO THE FOLLO~J I NG CONSIDERATIONS : 

40CFR260 HAZARDOUS WASTE MANAGEMENT SYSTEM: GENERAL 

PROVIDES DEFINITIONS OF TERMS , GENERAL STANDARDS , AND OVERVIEW 
INFORMATION APPLICABLE TO 40CFR PARTS 260-265 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS WASTE 

IDENTIFIES THOSE SOLID liiASTES WHICH ARE SUBJECT TO REGULATION AS 
HAZARDOUS ~JASTES UNDER 40CFR PAFnS 262-265, 270, 271, AND 124 AND l-<JHICH 
ARE SUBJECT TO THE NOTIFICATION REQUIREMENTS OF SECT I ON 3010 OF THE 
RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl AND IDENTIFIES ONLY SOME 
OF THE MATERIALS WHICH ARE HAZARDOUS WASTES UNDER SECTIONS 3007 AND 7003 
OF RCRA 

**THIS COMPOUND, DEPENDING ON THE CHARACTERISTIC, CONCENTRATION** 
AND/OR SOURCE OF THE llJASTE, MAY BE REGULATED UNDER THE FOLLOW-
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40CFR261 .24 TOXICITY CHARACTERISTIC 
EPA HAZARDOUS WASTE NUMBER D040 
TRICHLOROETHYLENE 
MAXIMUM CONCENTRAION 0.5 MG/L 

40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER FOOl 
40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER F002 

REPORTABLE QUANTITY <RQ) : 10 LBS. 
A REPORTABLE QUANTITY OF 10 LBS. APPLIES TO THIS HAZARDOUS WASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECT ION 102 (A l OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT <CERCLAl OF 1980 
IDENTIFIED IN 40CFR261 .31. SECTIONS 103 <A> AND 103 <B> REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
<800) 424-8802' OR IN THE METROPOLITAN WASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER F024 

REPORTABLE QUANTITY <RQl : 1 LB. 
A REPORTABLE QUANTITY OF 1 LB. APPLIES TO THIS HAZARDOUS WASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECT! ON 102 <A) OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE , COMPENSATION AND LIABILITY ACT ( CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 • 31 • SECT IONS 1 03 (A) AND 1 03 <B) REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL DR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATEF\: THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
<800) 424-8802; OR IN THE METROPOLITAN WASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR261 .32 HAZARDOUS WASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS llJASTE NUMBER f-:::018 
40CFR261 .32 HAZARDOUS WASTES FROI'1 SPECIFIC SOURCES 
EPA HAZARDOUS llJASTE NUMBER K019 
40CFR261 .32 HAZARDOUS llJASTES FRot1 SPECIFIC SOURCES 
EPA HAZARDOUS llJASTE NUMBER K020 

REPORTABLE G!UANTITY <RQ) : 1 LB. 
A REPORTABLE QUANTITY OF 1 LB. APPLIES TO THIS HAZARDOUS WASTE FROM 
SPECIFIC SOURCES ADJUSTED UNDER SECTION 102 <Al OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE , COMPENSATION AND LIABILITY ACT ( CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 .32. SECTIONS 103 <Al AND 103 <Bl REQUIRE THAT 
PERSONS IN CHARGE OR A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; OR IN THE METROPOLITAN l'JASHINGTDN, D.C. AREA (202) 
426-2675. 

40CFR261 .33 DISCARDED COMMERCIAL CHEt1ICAL PRODUCTS, OFF-SPECIFICATION 
SPECIES, CONTAINER RESIDUES, AND SPILL RESIDUES THEREOF 
EPA HAZARDOUS WASTE NUMBER U228 
TRICHLOROETHYLENE 

40CFR262 STANDARDS APPLICABLE TO GENERATORS OF HAZARDOUS WASTE 



40CFR263 STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE 

ESTABLISHES STANDARDS WHICH APPLY TO PERSONS TRANSPORTING HAZARDOUS 
WASTE WITHIN THE UNITED STATES IF THE TRANSPORTATION REQUIRES A MANIFEST 
UNDER 40CFR262 

40CFR264 STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE 

40CFR265 INTERIM STATUS STANDARDS FOR Ol<JNERS AND OPERATORS OF HAZARDOUS 
WASTE TREATMENT ! STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE DURING THE PERIOD OF INTERIM STATUS 

40CFR267 INTERIM STANDARDS FOR OWNERS AND OPERATORS OF NEW HAZARDOUS 
WASTE LAND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS THAT DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE FOR NEW LAND DISPOSAL FACILITIES 

40CFR270 EPA ADt1INISTERED PERMIT PROGRAMS: THE HAZARDOUS WASTE PERt1IT 
PROGRAM 

ESTABLISHES PROVISIONS FOR THE HAZARDOUS WASTE PERMIT PROGRAM UNDER 
SUBTITLE C OF THE SOLID WASTE DISPOSAL ACT, AS AMENDED BY THE RESOURCE 
CONSERVATION AND RECOVERY ACT 

40CFR271 REQUIREMENT FOR AUTHORIZATION OF STATE HAZARDOUS WASTE 
PROGRAMS 

SPECIFIES THE PROCEDURES EPA l<J ILL FOLLOl•J IN APPROVING , REVISING , AND 
~JITHDRAWING APPROVAL OF STATE PROGRAMS AND THE REQUIREMENTS STATE 
PROGRAt·1S MUST MEET TO BE APPROVED BY THE ADMINISTRATION UNDER SECTION 
3006 (B) OF RCRA 

40CFR268 LAND DISPOSAL RESTRICTIONS 

IDENTIFIES HAZARDOUS WASTES THAT ARE RESTRICTED FROM LAND DISPOSAL 
AND DEFINES THOSE LIMITED CIRCUMSTANCES UNDER WHICH AN OTHERl<JISE 
PROHIBITED ~JASTE MAY CONTINUE TO BE LAND DISPOSED • 

40CFR 148 UNDERGROUND I N.JECT I ON RESTRICTIONS 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 
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53FR30908 8/16/88 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 617/89 
54FR25416 6/14/89 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

CAS NUMBER 
79-01-6 

REGISTRY TOXIC CHEMICALS NUMBER 
KX4550000 

BULLETINS 
NEGATIVE RESULTS FOR CARCINOGENICITY OF TRICHLOROETHYLENE IN MICE. 
.J. CANCER RES. CLIN. ONCDL. 1984, 107(3), 149-156. 

SPECIAL INFORMATION 
* TRICHLOROETHYLENE IS PRACTICALLY NONFLAMMABLE; IGNITION WILL OCCUR 

ONLY UNDER SPECIAL CONDITIONS • 
TYPE WHAT INFORMATION YOU REQUIRE 
/ALL!, SPECIFIC INFORMATION <BY 4-LETTER COMMAND, /HELP/, DR /NONE/. 

TRICHLORETHYLENE - NO MORE HITS IN DATABASE. 

ENTER NAME, KEYWORD, SYMPTOM, STLA, NAMELIST, HELP, DR QUIT. 

ENTER l~H I CH OHS SERVICE YOU WISH TO ACCESS : 
> TO ACCESS HAZARDLINE, TYPE /HAZARD/ 
> TO ACCESS ENVIRONMENTAL HEALTH NEWS, TYPE /EHN/ 
> TO ACCESS MATERIAL SAFETY DATA SHEET, TYPE /MSDS/ 
> TO EXIT THE SYSTEM, TYPE /LOGOFF/ 
PRESS RETURN KEY AFTER ENTERING COMMAND. 

LOGGED OFF LINE # 01 DATE = 07/02/90 TIME = 13-55-23 
LOGOFF COMPLETED - GOODBYE FOR NOW~ ~ ~ ~ 



1,1,1-TRICHLOROETHANE IS A SYNONYM OF METHYL CHLOROFORM 
TYPE t.<JHAT INFORMATION YOU REQUIRE 
/ALL!, SPECIFIC INFORt1ATION <BY 4-LETTER COMMAND, /HELP/, OR /NONE/. 

CHEMICAL NAME 
METHYL CHLOROFORM 

FORMULA 
C2H3CL3 

SYNONYMS 
1,1,1-TRICHLOROETHANE 
AEROTHENE TT 
NCI-C04626 
SOLVENT 111 
CHLOROETHENE NU 
CHLOROTHEN£ 
INHIBISOL 
UN 2831 
ETHANE, 1,1,1-TRICHLORO
CHLOROETHENE 
CHLOROFORM, METHYL 
CHLOROTHANE NU 
METHYL TRICHLOROMETHANE 
1'1ETHYLCHLOROFORM 
TRICHLOROMETHYLMETHANE 
TRICHLOROETHANE 
CHLOROTHENE VG 
RCRA U266 
STCC 4941176 
OHS14370 

PERMISSIBLE EXPOSURE Lit1IT 
350 PPM OSHA TWA; 450 PPM OSHA STEL 
350 PPM ACG I H TWA = 450 PPt1 ACG I H STEL 
350 PPM N I OSH RECOMMENDED 15 MIN CEILING 
REPRODUCTIVE EFFECTS DATA <RTECS) 
MUTAGENIC DATA <RTECS) 
AQUATIC TOXICITY RATING 2 <TLM96 10-100 t1G/U 

FATHEAD MINNOl~ 52.8 MG/L 
CERCLA HAZARD RATINGS - TOXICITY 2 - IGNITABILITY 1 - REACTIVITY 0 

PEF:S I STENCE 3 

TOXICOLOGY: METHYL CHLOROFORM IS A SKIN, EYE AND MUCOUS MEMBRANE 
IRRITANT. IT IS SLIGHTLY TOXIC BY INHALATION, SKIN ABSORPTION AND 
INGESTION. METHYL CHLOROFORM IS A CENTRAL NERVOUS SYSTEM DEPRESSANT. 
PO I SON I NG MAY ALSO AFFECT THE HEART AND POSSIBLY THE LIVER AND 
KIDNEYS. EXCESSIVE CONCENTRATIONS OF 10,000 PPM t1AY CAUSE DEATH DUE 
TO RESPIRATORY OR CARDIAC FAILURE. ASPIRATION MAY RESULT IN PULMONARY 
EDEMA OR CHEMICAL PNEUMONITIS • 

THE ODOR OF METHYL CHLOROFORM CAN BE DETECTED BETWEEN 44 AND 100 PPM, 
THIS IS CONSIDERED TO BE AN ADEQUATE WARNING PROPERTY. THE THRESHOLD 
L I 11 IT VALUE WAS SET TO PREVENT ANESTHETIC EFFECTS AND OBJECTIONS TO 
ODOR. 

PERSONS WITH PRE -EXISTING SKIN D I BORDERS, LIVER DISEASE OR 
CARDIOVASCULAR DISEASE MAY BE AT INCREASED RISK FROM EXPOSURE. 
ALCOHOL MAY ENHANCE BOTH CARDIAC AND HEPATIC TOXICITY. EPINEPHRINE 
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IHL-MAN TCLO: 200 PPM/4H IHL-HMN TCLO: 920 PPM 
ORL-HMN TDLO: 670 MG/KG ORL-RAT LD50: 10,300 MG/KG 
ORL-MUS LD50: 11,240 MG/KG ORL-RBT LD50: 5660 MG/KG 
ORL-DOG LD50: 750 MG/KG ORL-GF'G LD50: 9470 MG/KG 
IHL-RAT LC50: 18,000 PPM/4H IHL-MUS LC50: 3911 PPM/2H 
IHL-CAT LC50: 24,400 MG/M3 SKN-RBT LD50: 15,800 

I MMED I ATEL Y DANGEROUS TO LIFE DR HEALTH CONCENTRATION 
1000 PPM 
OSHA/NIOSH 

PHYSICAL DESCRIPTION 

MG/KG <EPA ,1984) 

CLEAR , COLORLESS LIQUID WITH A MILD CHLOROFORM LIKE ODOR. 

CHEMICAL AND PHYSICAL PROPERTIES 
MOLECULAR llJE I GHT : 133 • 4 
BOILING POINT AT 1 ATM, F: 165 F <74 C) 
SOLUBILITY IN llJATER, G/100 G llJATER AT 20C: 0.078@ 25 C 
FLASH POINT, CLOSED CUP, F <DR OPEN CUP IF OC): NOT AVAILABLE 
VAPOR PRESSURE @ 20 C, MMHG: 100 MMHG 
MELTING POINT, F: -26 F <-32 Cl 
UPPER EXPLOSIVE LIMIT IN AIR, I. BY VOLUME: 12 .51. 
LOWER EXPLOSIVE LIMIT IN AIR, X BY VOLUME: 7.5/. 
AUTOIGNITION TEMPERATURE: 998 F (537 C) 
SPECIFIC GRAVITY: 1 .3390 
VAPOR DENSITY <AIR=1) : 4.55 
ODOH THRESHOLD : 44-100 PPM 

INCOMPATIBILITIES 
METHYL CHLOROFORM <1,1,1-TRICHLOROETHANE> · 

ACETONE: EXOTHEHMIC REACTION 
ALKALI < STHONG) : POSSIBLE VIOLENT REACT I ON 
ALUMINUt1 AND ALLOYS: MAY DECOMPOSE VIOLENTLY 
BARIUM: FIRE AND EXPLOSION HAZAHD 
MAGNESIUM: VIOLENT DECOMPOSITION WITH EVOLUTION OF HYDROGEN CHLORIDE 
METALS <POWDERED> : FIRE AND EXPLOSION HAZARD 
NITROGEN TETRO X I DE: FORMS EXPLOSIVE M I XTUHE 
OXIDIZERS <STRONG): POSSIBLE VIOLENT REACTION 
OXYGEN <GAS> : POSSIBLE EXPLOSION WHEN HEATED @ 100 C 
OXYGEN <LIQUID) : POSSIBLE VIOLENT EXPLOSION 
POTASH: FORMS FLAMMABLE OR EXPLOSIVE PRODUCT 
POTASSIUM AND ALLOYS : FORMS SHOCK SENSITIVE M I X TURE 
POTASSIUM HYDROXIDE: FORMATION OF SPONTANEOUSLY FLAMt1ABLE PRODUCT 
RUBBER, PLASTICS AND COATINGS: MAY BE ATTACKED 
SODIUt1 AND ALLOYS: FIRE AND EXPLOSION HAZARD 
SODIUM HYDROXIDE: FORMS SPONTANEOUSLY FLAMMABLE PRODUCT 
SODIUM-POTASSIUM ALLOY: POSSIBLE EXPLOSION 
TIN AND ALLOYS: INCOI'1PATIBLE 
ZINC AND ALLOYS: INC0t1PATIBLE 

PERSONAL PROTECTIVE EQUIPMENT 
FOLLOWING INFORMATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE APPROPRIATE 
PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY TO PREVENT REPEATED OR 
PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. FACE SHIELDS SHALL COMPLY 
WITH 29CFR 1 91 0 • 133 <A) < 2) , <A) < 4) , <A) < 5) , AND <A) < 6) • 



GOGGLES 
FOLLOWING INFORMATION FRot1 NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE SPLASH-PROOF 
SAFETY GOGGLES WHICH COMPLY WITH 29CFR1910.1331Al 12l_<Al 16) WHERE THIS 
LIQUID MAY CONTACT THE EYES. 

WASHING CHEMICALS FROM THE SKIN 
FOLLOltJING INFORt1ATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

EMPLOYERS SHALL ENSURE THAT EMPLOYEES WHOSE SKIN BECOMES ltJET WITH THIS 
SUBSTANCE PROPMTLY WASH OR SHOltJER TO REMOVE ANY CONTAMINANT FROM THE 
SKIN. 

ROUTINE CHANGING OF WORK CLOTHING 
NO SPECIFIC REQUIREMENT. IF INDICATED BY THE NATURE OF THE CONTAMINANT 
AND THE EXTENT OF EXPOSURE, CHANGE INTO UNCONTAMINATED CLOTHING 
BEFORE LEAVING THE WORK PREMISES • 

CLOTHING REMOVAL FOLLOWING ACCIDENTAL CONTAMINATION 
FOLLOWING INFORMATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEt1ICAL HAZARDS": 

EMPLOYERS SHALL ENSURE THAT NON-IMPERVIOUS CLOTHING WHICH BECOMES 
CONTAMINATED WITH THIS SUBSTANCE BE REMOVED PROMPTLY AND NOT REWORN 
UNTIL THE SUBSTANCE IS REMOVED FROM THE CLOTHING. 

SPECIFIC EMERGENCY PROVISIONS 
NO SPECIFIC REQUIREMENT. IF INDICATED BY THE NATURE OF THE SUBSTANCE 
AND THE PROBABILITY OF EXPOSURE, PROVIDE AN EYE t,.JASH AND FACILITIES FOR 
QUICK DRENCHING OF THE BODY WITHIN THE IMMEDIATE ltJORK AREA FOR 
EMERGENCY USE. 

RESPIRATOR SELECTION <UPPER LIMIT DEVICES PERMITTED> 

1000 PPr1 
- SUPPLIED-AIR RESPIRATOR 
- SELF-CONTAINED BREATHING APPARATUS 

ESCAPE 
- GAS MASK l<JITH AN ORGANIC VAPOR CANISTER <CHIN-STYLE OR FRONT- OR 

BACK-MOUNTED CANISTER) 
- APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS 

FIREFIGHTING 
- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACE-PIECE OPERATED IN 

PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 
- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE OPERATED IN 

PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE WITH AUXILIARY 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN POSITIVE PRESSURE 
MODE 



ROUTE OF ENTRY INTO BODY 
INHALATION 
SKIN ABSORPTION 
INGESTION 
SKIN OR EYE CONTACT 

SYMPTOMS 
SKIN IRRITATION 
EYE IRRITATION 
MUCOUS MEMBRANE I RR IT AT I ON 
RESPIRATORY IRRITATION 
HEADACHE 
INCOORDINATION 
LASSITUDE 
ATAXIA 
ANESTHESIA 
UNCONSCIOUSNESS 
NAUSEA 
VOMITING 
DROWSINESS 
CONVULSIONS 
CONJUNCTIVITIS 
DERMATITIS 
HYPOTENSION 
BRADYCARDIA 
CENTRAL NERVOUS SYSTEM DEPRESSION 
DIARRHEA 
GASTROINTESTINAL DISTURBANCES 
ABDOMINAL PAIN 
DIZZINESS 
MENTAL DULLNESS 
MYOCARDIAL SENSITIZATION 
PULMONARY EDEMA 
PNEUMONITIS 
KIDNEY DAMAGE 
LIVER DAMAGE 
COMA 
RESPIRATORY FAILURE 
CARDIAC FAILURE 
REPRODUCTIVE EFFECTS IN EXPERIMENTAL AN I MALS 

FIRST AID PROCEDURES FOLLOWING EXPOSURE 
IF THIS CHEMICAL GETS INTO THE EYES, WASH THE EYES It1MEDIATELY l~ITH 

LARGE AMOUNTS OF l~ATER OR NORI'1AL SALINE, OCCASIONALLY LIFTING UPPER AND 
LOl~ER LIDS 1 UNTIL NO EVIDENCE OF CHEMICAL REMAINS <APPROXIt1ATELY 15-20 
MINUTES) • GET MEDICAL ATTENTION IMMEDIATELY. 

IF THIS CHEMICAL GETS ON THE SKIN, REMOVE CONTAt1INATED CLOTHING AND 
SHOES IMMEDIATELY. WASH AFFECTEJ) AREA l~ITH SOAP OR MILD DETERGENT AND 
LARGE At10UNTS OF \JJATER UNTIL NO EVIDENCE OF CHEt1ICAL REMAINS 
<APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY. 

IF THIS CHEMICAL HAS BEEN INHALED, REMOVE FROM EXPOSURE AREA TO FRESH 
A I R I MMED I ATEL Y • IF BREATHING HAS STOPPED , PERFORM ARTIFICIAL 
RESPIRATION. KEEP PERSON WARM AND AT REST. TREAT SYMPTOMATICALLY AND 
SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY • 
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UNCONSCIOUS PERSON. MAINTAIN BLOOD PRESSURE AND RESPIRATION • GIVE 
OXYGEN IF RESPIRATION IS DEPRESSED. <DREISBACH, HANDBOOK OF POISONING, 
12TH ED.) TREAT SYMPTOMATICALLY AND SUF'F'ORTIVELY. GET MEDICAL ATTENTION 
IMMEDIATELY. MEDICAL TREATMENT SHOULD BE ADMINISTERED BY QUALIFIED 
MEDICAL PERSONNEL • 

ORGANS 
EYES 
SKIN 
CENTRAL NERVOUS SYSTEM 
CARDIOVASCULAR SYSTEM 
KIDNEYS 
LIVER 

STATUS OF REGULATORY ENFORCEt1ENT 

************************************************************************ 
FEDERAL REGULATIONS 

************************************************************************ 

OSHA STANDARD 29CFR 1 91 0 • 1200 HAZARD COMMUNI CAT I ON 
REQUIRES CHEMICAL MANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDS 

OF CHEMICALS WHICH THEY PRODUCE OR IMPORT, AND ALL EMPLOYERS TO 
PROVIDE INFORMATION TO THEIR EMPLOYEES CONCERNING HAZARDOUS CHEMICALS 
BY MEANS OF A HAZARD COMMUNICATION PROGRAM, LABELS AND OTHER FORMS OF 
WARNING, MATERIAL SAFETY DATA SHEETS, AND INFORMATION AND TRAINING. 
REQUIRES DISTRIBUTORS TO TRANSMIT REQUIRED INFORMATION TO EMPLOYERS. 
52FR31852 8/24/87 

OSHA STANDARD 29CFR 1910 • 1 000 A I R CONTAMINANTS 
TABLE Z-1 

OSHA STANDARD 29CFR1910.94 VENTILATION 

OSHA STANDARD 29CFR191 0.134 RESPIRATORY PROTECTION 

OSHA STANDARD 29CFR1910.20 ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL 
RECORDS 

OSHA STANDARD 29CFR1910.132 PERSONAL PROTECTIVE EQUIPMENT 

OSHA STANDARD 29CFR1910 .141 SANITATION 

OSHA STANDARD 29CFR 1910. 151 t1ED I CAL SERVICES AND FIRST AID 

OSHA STANDARD 29CFR1910 .133 EYE AND FACE PROTECTION 

29CFR 191 0 • 1450 SUBJECT TO OSHA STANDARD REGULATING OCCUPATIONAL 
EXPOSUF\E TO HAZARDOUS CHEMICALS IN LABORATORIES. 
EFFECTIVE DATE: 5/1/90 
55FR3300 1/31/90 

40CFR60.488 SUBSTANCE LISTED AS CHEMICAL PRODUCED BY AFFECTED 
FACILITIES UNDER THE CLEAN AIR ACT <CAA) SECTION 111. 

40CFR61 .01 <B> NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS 
SUBPART A - GENERAL PROVISIONS 



DESIGNATED AS HAZARDOUS SUSBSTANCE IN ACCORDANCE WITH SECTION 311 <B> (2) 
(A) OF THE CLEAN l!JATER ACT. INCLUDES ANY ISot1ERS AND HYDRATES, AS WELL 
AS ANY SOLUTIONS AND MIXTURES CONTAINING THIS SUBSTANCE. 

40CFR122, APPEND I X D - NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
PERMIT APPLICATION TESTING REQUIREMENTS 
TABLE II- ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS IN 
ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY <GS/MSl 
48FR14153 04/01/83 

40CFR141 .50 NATIONAL PF:IMARY DRINKING ~JATER REGULATIONS 
MAXIMUM CONTAMINANT LEVEL FOR METHYL CHLOROFORM: 0.20 MG/L 
EFFECTIVE DATE: 01/09/89 
52FR25691 07/08/87 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA> j;:ULE PROHIBITING 
UNDERGROUND INJECT I ON OF SPENT SOLVENT ~JASTE UNLESS THE SOL VENT WASTE 
IS A SOLVENT-WATER MIXTURE DR SOLVENT-CONTAINING SLUDGE CONTAINING 
<1!. OF TOTAL HAZARDOUS WASTES NUMBERS F001-F005. 
EFFECTIVE DATE: 8/8/88 
ALL SPENT WASTES NUMBERS F001-F005 CONTAINING < 11. TOTAL F001-F005 
SOLVENT CONSTITUENTS ARE PROHIBITED FROM UNDERGROUND INJECTION. 
EFFECTIVE DATE: 8/8/90 
53FR30908 
40CFR148 .10 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA) RULE PROHIBITING 
UNDERGROUND INJECTION OF HALOGENATED ORGANIC COMPOUNDS AT CONCENTRATIONS 
GREATER THAN OR EQUAL TO 10,000 MG/KG. 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 
40CFR148 .12 

40CFR 148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECT I ON OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 617/89 
54FR25416 6/14/89 

40CFR 148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECT I ON OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

REGULATION PROMULGATED RESOURCE CONSERVATION AND RECOVERY ACT 
( RCRA) 40CFR260 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) 
40CFR261 .31 EPA HAZARDOUS WASTE NO. F024: WASTES, INCLUDING BUT NOT 
Lit1ITED TO, DISTILLATION RESIDUES, HEAVY ENDS, TARS, AND REACTOR 
CLEAN-OUT WASTES FROM THE PRODUCTION OF CHLORINATED ALIPHATIC 
HYDROCARBONS, HAVING CARBON CONTENT FROt1 1-5, UTILIZING FREE RADICAL 
CATALYZED PROCESSES. <THIS LISTING DOES NOT INCLUDE LIGHT ENDS, SPENT 
FILTERS AND FILTER A IDS , SPENT DESS I CANTS , WASTEl!JATER, ~JASTEWATER 

TREATMENT SLUDGES, SPENT CATALYSTS, AND WASTES LISTED IN 40CFR261 .32) • 
(T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .31 EPA HAZARDOUS WASTE NO. FOOl: SPENT HALOGENATED 
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SUBSTANCE LISTED RESOURCE CONSERVATION AND 
40CFR261 .31 EPA HAZARDOUS WASTE NO. F002: 
SOLVENT AND STILL BOTTOMS FROM RECOVERY OF 
SOLVENT MIXTURE. <Tl 

RECOVERY ACT <RCRA) 
SPENT HALOGENATED 

THIS SPENT SOLVENT OR 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .31 EPA HAZARDOUS WASTE NO. F025: CONDENSED LIGHT ENDS. SPENT 
FILTERS AND FILTER A IDS , AND SPENT DESICCANT WASTES FROM THE F'RODUCT I ON 
OF CERTAIN CHLORINATED ALIPHATIC HYDROCARBONS, BY FREE RADICAL CATALYZED 
PROCESS. THESE CHLORINATED ALIPHATIC HYDROCARBONS ARE THOSE HAVING 
CARBON CHAIN LENGTHS RANGING FROM ONE TO AND INCLUDING FIVE , WITH 
VARYING AMOUNTS AND POSITIONS OF CHLORINE SUBSTITUTION. <Tl 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT ( RCRA l 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K028: SPENT CATALYST FROM 
THE HYDROCHLORINATOR REACTOR IN THE PRODUCTION OF 1 , 1,1-TRI-
CHLOROETHANE. <Tl 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K018: HEAVY ENDS FROM THE 
FRACTIONATION COLUMN IN ETHYL CHLORIDE PRODUCTON. <Tl 

SUBStANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K029: WASTE FROM THE PRODUCT 
STEAM STRIPPER IN THE PRODUCT I ON OF 1 , 1 , 1-TRICHLOROETHANE • ( T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K019: HEAVY ENDS FROM THE 
DISTILLATION OF ETHYLENE DICHLORIDE IN ETHYLENE CHLORIDE 
PRODUCTION. (T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K086: SOLVENT WASHES AND 
SLUDGES, CAUSTIC WASHES AND SLUDGES, OR WATER WASHES AND SLUDGES 
FROM CLEANING TUBS AND EQUIPMENT USED IN THE FORMULA TON OF INK 
FROM PIGMENTS, DRIERS, SOAPS, AND STABILIZERS CONTAINING CHROM
IUM AND LEAD. <Tl 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K095: DISTILLATION BOTTOMS 
FROM THE PRODUCT I ON OF 1 , 1 , 1-TRICHLOROETHANE • 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFF:261 .32 EPA HAZARDOUS l~ASTE NO. K0<7'6: HEAVY ENDS FROM THE 
HEAVY ENDS COLUMN FROM THE PRODUCT! ON OF 1 , 1 , 1-TRICHLOROETHANE • 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS l~ASTES 

40CFR268 LAND DISPOSAL RESTRICTIONS 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA) RULE ON FIRST THIRD 
WASTES LAND DISPOSAL RESTRICTIONS • 
EFFECTIVE DATE: 8/8/88 
53FR31138 8/17/88 
40CFR268.33 

40CFR302 CERCLA SECTION 102 DESIGNATION, REPORTABLE QUANTITIES AND 
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40CFR370 SARA TITLE II I SECTION 311 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOllJ 

SUBPART B - REPORTING REQUIREMENTS 

40CFR370 SARA TITLE II I SECTION 312 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

SUBPART D - INVENTORY FORMS 

40CFR372 SARA TITLE III SECTION 313 TOXIC CHEMICAL RELEASE REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

40CFR712 THIS SUBSTANCE IDENTIFIED IN THE PRELIMINARY ASSESSMENT 
INFORMATION RULE <PAIR) • MANUFACTURERS AND IMPORTERS WHO PRODUCE THIS 
SUBSTANCE ARE REQUIRED TO SUBMIT PRODUCTION VOLUME, END USE AND EXPOSURE 
DATA TO THE ENVIRONMENTAL PROTECTION AGENCY <EPA) • 

40CFR716 THIS SUBSTANCE LISTED IN THE HEALTH AND SAFETY DATA 
REPORTING RULE UNDER SECTION B<D> OF THE TOXIC SUBSTANCES CONTROL ACT 
<TSCA) REQUIRING PAST, CURRENT AND PROSPECTIVE MANUFACTURERS, IMPORTERS 
AND PROCESSORS TO SUBMIT TO EPA COPIES AND LISTS OF UNPUBLISHED HEALTH 
AND SAFETY STUDIES ON THE LISTED CHEMICALS THAT THEY MANUFACTURE, IMPORT 
OR PROCESS • 

40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

REG!U I RES MANUFACTURERS AND CERTAIN PROCESSORS OF CHEt1 I CAL SUBSTANCES 
AND M I X TURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO HEALTH 
DR THE ENVIRONt1ENT ALLEGED TO HAVE BEEN CAUSED BY A SUBSTANCE OR 
MIXTURE. EPA MAY INSPECT AND REQUIRE REPORTING OF SUCH RECORDS. 
48FR38178 08/22/83 

40CFR799 SUBPART B SUBJECT TO SPECIFIC CHEt1 I CAL TEST RULES • 

40CFR799.5000 SUBJECT TO TESTING CONSENT ORDERS 

49CFR172 .101 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME , CLASS , LABEL , PACKAGING , AND OTHER REQU I REt1ENTS 

DESIGNATED IN HAZARDOUS MATERIALS TABLES AS HAZARDOUS MATERIAL FOR 
THE PURPOSE OF TRANSPORTATION. 

49CFR172 .102 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIF'TION, PROPER 
SHIPPING NAME, CLASS, LABEL, PACKAGING, AND OTHER REQUIREMENTS 

DESIGNATED IN OPTIONAL HAZARDOUS MATERIALS TABLE WITH ALTERNATIVES 
TO CORRESPONDING REQUIREMENTS IN 49CFF:172 .101 FOR INTERNATIONAL 
SHIPMENTS AS AUTHORIZED BY 49CFR171.12. 

INTERNATIONAL CIVIL AVIATION ORGANIZATION <I CAD> - TABLE 2-14 
DANGEROUS GOODS LIST ; THEIR DESCRIPTION , PROPER SHIPPING NAt1E , CLASS , 
LABEL • PACKAGING AND OTHER REQUIREMENTS • 

DESIGNATED AS A DANGEROUS GOOD FOR THE PURPOSE OF AIR TRANSPORATION. 

33CFR160.211 AND 213 U.S. COAST GUARD REQUIRES 24 HOURS ADVANCE NOTICE 
TO CAPTAIN OF THE PORT WHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT OR 
DEPART FROM PORT. 

WATER QUALITY CRITERIA COMPLETED/PUBLISHED CLEAN WATER ACT 



SUBSTANCE LISTED TOXIC SUBSTANCES CONTROL ACT INVENTORY 

SUBSTANCE LISTED AS TOXIC POLLUTANT UNDER CLEAN l~ATER ACT ( CWA) SECTION 
307<Al 

THE ENVIRONt1ENTAL PROTECTION AGENCY HAS ISSUED A FINAL RULE PROMULGATING 
REGULATIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) , AS 
AMENDED BY THE HAZARDOUS AND SOLID WASTES At1END1'1ENTS OF 1984, 
RESTRICTING LAND DISPOSAL OF CERTAIN "CALIFORNIA LlST" WASTES. HAZARDOUS 
WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
GREATER THAN OR EQUAL TO 1000 MG/KG ARE PROHIBITED FROM LAND DISPOSAL. 
EFFECTIVE DATE: 7/8/87 
(52FR25760 7/8/87) 

LIST "C" CHEMICAL 
FEDERAL INSECTICIDE , FUNGICIDE AND RODENTICIDE ACT ( F I FRA) REGISTERED 
ACTIVE INGREDIENT l~H I CH MUST BE REREGISTERED IN ACCORDANCE WITH NEW 
STANDARDS FOR REGISTRATION. 
54FR30847 7/24/89 

************************************************************************ 
STATE REGULATIONS 

************************************************************************ 

UNDER THE CALIFORNIA AIR TOXICS HOT SPOTS INFORMATION AND ASSESSMENT 
ACT OF 1987, OPERATORS OF FACILITIES WHICH RELEASE, OR HAVE THE 
POTENTIAL TO RELEASE, SPECIFIED QUANTITIES OF THIS SUBSTANCE MUST 
SUBt1IT TO THE APPROPRIATE LOCAL AIR POLLUTION CONTROL DISTRICTS, OR 
AIR QUALITY MANAGEMENT DISTRICTS, COMPREHENSIVE EI'1ISSIONS INVENTORY 
PLANS AND HEALTH RISK ASSESSMENTS ADOPTED BY THE CALIFORNIA AIR 
RESOURCES BOARD (ARB) • 
EFFECTIVE DATE: 1/1188 
AB 2588, CHAPTER 1252 

SUBSTANCE LISTED UNDER THE STATE OF CALIFORNIA HAZARDOUS SUBSTANCES 
INFORMATION AND TRAINING ACT, CALIFORNIA LABOR CODE, DIVISION 5, 
CHAPTER 2.5 

SUBSTANCE LISTED BY THE NEW JERSEY WORKER AND COt1MUNITY RIGHT TO 
KNOW ACT, P.L. 1983, CHAPTER 315, N • .J.S.A. 34: A-1. EMPLOYERS COVERED: 
SIC CODES 20-39, 46-49, 51, 75, 76, 80, 82, AND 84. 

SUBSTANCE LISTED UNDER THE STATE OF FLORIDA TOXIC SUBSTANCES IN THE 
l~ORKPLACE FUGHT TO KNOW LAl~, CHAPTER 442 OF THE FLORIDA STATUTES. 

SUBSTANCE LISTED UNDEF: THE STATE OF vJEST VIRGINIA DIRECTOR OF 
HEALTH LEGISLATJ!.JE RULES FOR HAZARDOUS SUBSTANCES, CHAPTER16, 
ARTICLE 31, SECTION 4 (A) • 

SUBSTANCE LISTED UNDER THE STATE OF PENNSYLVANIA l~ORKER AND COMMUNITY 
RIGHT TO KNOW ACT, P.L. 734, NO. 159. 

SUBSTANCE LISTED UNDER THE STATE OF ILLINOIS TOXIC SUBSTANCES DISCLOSURE 
TO EMPLOYEES ACT, TITLE 56, CHAPTER I, SUBCHAPTER B, SECTION 205. 

************************************************************************ 
INTERNATIONAL REGULATIONS 

************************************************************************ 
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MATERIALS INFORMATION SYSTEM <WHMIS> • THE REGULATIONS REQUIRE SUPPLIERS 
OF HAZARDOUS MATERIALS TO PROVIDE ADEQUATE LABELS AND MATERIAL SAFETY 
DATA SHEETS <MSDS'Sl AS CONDITIONS OF SALE AND IMPORTATION. EMPLOYERS 
MUST F'ROV I DE LABELS , MSDS' S AND liJORKER EDUCATION PROGRAI'lS IN THE 
liJORKF'LACE • 
EFFECTIVE DATE: 10/31/88 

************************************************************************ 
ADDITIONAL INFORMATION 

************************************************************************ 

CERCLA PRIORITY GROUP I II SUBSTANCE 
53FR41280 

THIS SUBSTANCE TESTED FOR CARCINOGENESIS BY THE NATIONAL INSTITUTE OF 
ENVIRONI'lENTAL HEALTH SCIENCES <NIEHS) 

THIS SUBSTANCE TESTED FOR SUBCHRONIC TOXICITY BY THE AGENCY FOR TOXIC 
SUBSTANCES AND DISEASE REGISTRY <ATSDR> 

TECHNICAL REPORTS ON HOLD BY THE NATIONAL TOXICOLOGY PROGRAt1 <NTP>. 

CHEMICAL ASSIGNED TO LABORATORY FOR TOXICOLOGY STUDY BY THE NATIONAL 
TOXICOLOGY PROGRAM <NTP>. 

40CFR268 LAND DISPOSAL F\ESTR I CT IONS 

t1ED I CAL SURVEILLANCE REQUIRED 
EKG RECot11'1ENDED IF EMPLOYEE TO WEAR FULL-FACE RESPIRATOR 
GENERAL t1EDICAL HISTORY 
40CFR71 7 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENV I RONI'lENT 

TOXIC SUBSTANCES CONTROL ACT <TSCA) SECTION 8(C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND MIXTURES 
TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO EMPLOYEE HEALTH FOR 
30 YEARS 
48FR38187 08/22/83 
48FR39225 08/30/83 <EFFECTIVE DATE CORRECTION) 
PHYSICIAN EXAMINATION 
INDUSTRIAL EXPOSURE HISTORY 
PRE-F'LACEt1ENT AND ANNUAL EXAMS 
MEDICAL WARNING FOR REFUSAL OF MEDICAL EXAMINATION 

OSHA: 
SKIN EXAM 
LIVER FUNCTION 
CARDIOVASCULAR DISEASE 

OTHER MEDICAL SURVEILLANCE RECOMMENDED: 

CENTRAL NERVOUS SYSTEM EXAMINATION 
ACGIH BIOLOGICAL EXPOSURE INDICES FOR METHYL CHLOROFORM: 

40 PPM METHYL CHLOROFORM IN END-EXHALED AIR I TIMING -- PRIOR TO LAST 



lU MG/L lRlCHLOROACETIC ACID IN URINE I TIMING -- END OF WORKWEEK 
30 MG/L TOTAL TRICHLOROETHANOL IN URINE I TIMING -- END OF SHIFT AT 

END OF WORKWEEK 
1 t1G/L TOTAL TRICHLOROETHANOL IN BLOOD I TIMING -- END OF SHIFT AT END 

OF WORKWEEK 

CERTIFICATIONS 
HEALTH STATUS CLASSIFICATION 

NO FEDERAL AGENCY REQUIREMENT, BUT DUE TO HAZARDOUS NATURE OF 
SUBSTANCE, ADVISE FOLLOWING: 

OSHA RESPIRATOR CERTIFICATION 29CFR1910 .134 

DEPARTMENT OF TRANSPORTATION IF OPERATES HEAVY EQUIPMENT 

EMPLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT 

EMPLOYEE MEDICAL RECORDS RECEIPT 

TDX IC SUBSTANCES CONTROL ACT <TSCAJ SECTION 8 <CJ RULE REC!UIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND 
MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO 
EMPLOYEE HEALTH FOR 30 YEARS. CONTACT: CHARLES L. ELKINS, OFFICE OF 
TO X I C SUBSTANCES , EPA ( 202 > 382-3813 • 

MEDICAL WARNING REQUIRED FOR MEDICAL EXAM REFUSAL SIGNED 
BY EMPLOYEE 

SPECIAL DIAGNOSTIC TESTS 
IF SYMPTOMS OF CENTRAL NERVOUS SYSTEM OCCUR, OBTAIN BLOOD GLUCOSE AND 

RECTAL TEMPERATURE. PERFORM COMPLETE NEUROLOGIC EXAMINATION AND ANY 
OTHER SPECIFIC NEUROLOGIC TESTS AS APPLICABLE 

SERUM GLUTAMIC-PYRUVIC TRANSAMINASE <SGPTJ 
SERUM GLUTAMIC-DXALOACETIC TRANSAMINASE <SGOTJ 
INFRARED SPECTROSCOPY OR GAS CHROMATOGRAPHY TO TEST EXPIRED AIR. 
URINARY WRDBILINDGEN 

LEAKS AND SF' ILL PROCEDURES 
REPORTABLE QUANTITY <RG"!l 1000 LB. (454 KG) 
A REPORTABLE QUANTITY OF ONE THOUSAND POUNDS APPLIES TO THIS SUBSTANCE 
ESTABLISHED BY SECTIONS 10 1 ( 14 l AND 1 02 ( B > DR ADJUSTED UNDER SECT I ON 
102 <A> OF THE COMPREHENSIVE ENVIRONt1ENTAL RESOPNSE, COMPENSATION AND 
LIABILITY ACT OF 1980 <CERCLA). SECTIONS 103(A) AND 103(B) REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OF FACILITY FROM ltJHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY FOR THAT SUBSTANCE IMMEDIATELY NOTIFY THE NATIONAL 
RESPONSE CENTER (800) 424-8802; IN THE WASHINGTON, D.C. METROPOLITAN 
AREA (202) 426-2675. 
40CFR302 

************************************************************************ 

DEPARTMENT OF TRANSPORTATION HAZARD CLASS 
49CFR172 .101 HAZARDOUS MATERIALS TABLE 



DEPARTMENT OF TRANSPORTATION LABELl NG REQUIREMENTS 
49CFR172 .101 AND 49CFR172 SUBPART E: 

NONE 

***********************************~·************************************ 

INTERNATIONAL MARITIME ORGANIZATION HAZARD CLASS 
49CFR172 .102 OPTIONAL HAZARDOUS MATERIALS TABLE 

CLASS 6 .1-POISONOUS <TOXIC> SUBSTANCE 

INTERNATIONAL MARITIME ORGANIZATION LABELING SPECIFICATIONS FOR 
DOMESTIC AND EXPORT SHIPMENTS 
49CFR172 .102 

ST • ANDREWS CROSS 

************************************************************************ 

FOLLOWING INFORMATION RECOMMENDED FOR THE EMERGENCY HANDLING OF 
HAZARDOUS MATERIALS 

IF MATERIAL ON FIRE OR INVOLVED IN FIRE: 
* USE FLOODING QUANTITIES OF llJATER TO COOL ALL AFFECTED CONTAINERS 
* WATER SHOULD BE APPLIED FROM AS FAR A DISTANCE AS POSSIBLE 
* USE SUITABLE AGENT FOR TYPE OF SURROUNDING FIRE TO EXTINGUISH FIRE 

(MATERIAL ITSELF DOES NOT BURN OR BURNS WITH D IFF I CUL TY) 
* CONTAIN RUN-OFF l•JATER TO AVOID CONTAMINATION OF SEWERS AND WATER 

SOURCES 

IF MATERIAL IS NOT ON FIRE AND IS NOT INVOLVED IN FIRE: 
* DO NOT ALLOW MATERIAL TO CONTAMINATE WATER SOURCES AND SEllJERS 
* ATTEMPT TO STOP LEAK IF WITHOUT HAZARD 
* CONTROL VAPORS l•JITH WATER SPRAY 

PERSONNEL PROTECT I ON : 
* AVOID BREATHING DUST/VAPORS/FUMES FROM MATERIAL 
* l•JEAR FULL PROTECTIVE CLOTHING <FIREMANS GEAR INADEQUATE> 
* l•JEAR SELF-CONTAINED BREATHING APPARATUS llJHEN FIGHTING FIRES INVOLVING 

THIS MATERIAL 
* l•JASH CONTAMINATED SKIN WITH COPIOUS AMOUNTS OF WATER OR SOAP AND 

WATER 
* AVOID Sf<IN CONTACT WITH MATERIAL 

LAND SPILL: 
* DIG A HOLDING AREA SUCH AS A PIT, POND, OR LAGOON TO COt-HAIN LIC!UID 

OR SOLID MATERIAL 
* DIKE FLOW OF SPILLED MATERIAL USING SOIL OR SANDBAGS OR FOAMED 

BARRIERS SUCH AS POLYURETHANE OR CONCRETE 
* USE CEMENT POWDER OR FLY ASH TO ABSORB LIQUID MASS 

WATER SPILL: 
* Lit1IT SPILL MOTION WITH NATURAL BARRIERS OR OIL SPILL CONTROL BOOMS 
* USE NATURAL DEEP WATER POCKETS, EXCAVATED LAGOONS, 

OR SAND BAG BARRIERS TO TRAP MATERIAL AT BOTTOM 



************************************************************************ 

FOLU.JING INFORMATION FROM DEPARTMENT OF TRANSPORTATION/U.S. COAST GUARD 
"CHEMICAL RESPONSE INFORMATION SYSTEM", REGARDING l!JATER SPILLS: 

* RESTRICT ACCESS OF GENERAL PUBLIC WHEN APPRECIABLE DANGER ARISES FROM 
SPILL 

* CONTAIN SURFACE SLICKS 
* PUMP SINKING LIQUID OR FINELY DIVIDED SOLIDS 
* HIGHLY VOLATILE, AVOID INHALATION, VAPORS OR DUST ARE IRRITATING OR 

TOXIC 
* HIGHLY CORROSIVE, AVOID DIRECT CONTACT, CONTACT WITH SKIN OR EYES 

CAN CAUSE I RR IT AT I ON OF~ BURNS 
* BURNING NOT RECOMMENDED, FIRE DIFFICULT TO CONTROL AND/OR POISONOUS 

GAS IS FORMED 

* U.S. COAST GUARD REQUIRES 24 HOUR ADVANCE NOTICE TO CAPTAIN OF THE 
PORT V.JHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT PORT WHEN 
TRANSPORTED IN BULK QUANTITY 

LISTED BY U.S. COAST GUARD UNDER CARGO COMPATIBILITY GROUP HALOGENATED 
HYDROCARBONS, INCOMPATIBLE WITH CAUSTICS 

OCCUPATIONAL SPILL: 
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR 
SMALL LIQUID SPILLS, TAKE UP WITH SAND, EARTH OR OTHER ABSORBANT 
MATERIAL. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL. 
NO SMOKING, FLAMES OR FLARES IN HAZARD AREA. KEEP UNNECESSARY PEOPLE 
AWAY. 

WASTE 

************************************************************************ 

OBSERVE ALL FEDERAL, STATE OR LOCAL REGULATIONS WHEN STORING OR 
DISPOSING OF THIS. SUBSTANCE. CONTACT LOCAL AND/OR STATE ENVIRONMENTAL 
AUTHORITIES TO INSURE PROPER COMPLIANCE • 

************************************************************************ 

THIS SUBSTANCE MEETS THE DEFINITION OF A HAZARDOUS WASTE AS DEFINED BY 
THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) (40CFR260) AND IS 
SUBJECT TO THE FOLLOl!J I NG CONSIDERATIONS : 

40CFR260 HAZARDOUS WASTE t1ANAGEt1ENT SYSTEM: GENERAL 

PROVIDES DEFINITIONS OF TERMS, GENERAL STANDARDS, AND OVERVIEW 
INFORt1ATION APPLICABLE TO 40CFR PARTS 260-265 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS WASTE 

IDENTIFIES THOSE SOLID WASTES WHICH ARE SUBJECT TO REGULATION AS 
HAZARDOUS WASTES UNDER 40CFR PARTS 262-265, 270, 271, AND 124 AND WHICH 
ARE SUBJECT TO THE NOTIFICATION REC!UIREMENTS OF SECTION 3010 OF THE 
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OF RCRA 

40CFFi:261 • 33 DISCARDED C0Mt1ERC I AL CHEMICAL PRODUCTS , OFF -SPECIFICATION 
SPECIES. CONTAINER RESIDUES, AND SPILL RESIDUES THEREOF 
EPA HAZARDOUS WASTE NUMBER U226 
1,1,1-TRICHLOROETHANE 

40CFR261 .32 HAZARDOUS l!JASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K096 

REPORTABLE QUANTITY (RQ) : 100 LBS. 
A REPORTABLE QUANTITY OF 100 LBS. APPLIES TO THIS HAZARDOUS WASTE FROM 
SPECIFIC SOURCES ADJUSTED UNDER SECT I ON 102 <A> OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE. COMPENSATION AND LIABILITY ACT <CERCLAl OF 1980 
IDENTIFIED IN 40CFR261 .32. SECTIONS 103 <A> AND 103 <Bl REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; DR IN THE METROPOLITAN WASHINGTON, D.C. AREA (200) 
426-2675. 

40CFR261 .32 HAZARDOUS WASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K073 

REPORTABLE QUANTITY <RQ) : 10 LBS. 
A REPORTABLE QUANTITY OF 10 LBS. APPLIES TO THIS HAZARDOUS l!JASTE FROM 
SPECIFIC SOURCES ADJUSTED UNDER SECTION 102 <Al OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT (CERCLAl OF 1980 
IDENTIFIED IN 40CFR261 .32. SECTIONS 103 <Al AND 103 <Bl REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
( 800 l 4 2 4-8802 ; OR IN THE METROPOLITAN WASHINGTON , D • C • AREA ( 202) 
426-2675. 

40CFR261 .32 HAZARDOUS WASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K019 
40CFR261 .32 HAZARDOUS WASTES FROt1 SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUt1BER K020 
40CFFR261 .32 HAZARDOUS WASTES FRD~1 SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K028 
40CFR261 .32 HAZARDOUS l•JASTES FROt1 SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K029 

REPORTABLE C!UANTITY (RQ) : 1 LB. 
A REPDFHABLE QUANTITY OF 1 LB. APPLIES TO THIS HAZAF:DOUS vJASTE FRD~1 

SPECIFIC SOURCES ADJUSTED UNDER SECT I ON 102 (A) OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE , C01'1PENSA TI ON AND LIABILITY ACT ( CERCLA) OF 1 980 
IDENTIFIED IN 40CFR261 .32. SECTIONS 103 <Al AND 103 <Bl REQUIRE THAT 
PERSONS IN CHARGE OR A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; OR IN THE METROPOLITAN WASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER FOOl 
40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
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A REPORTABLE OUANTITY OR 1000 LBS. APPLIES TO THIS HAZARDOUS WASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECT I ON 1 02 (A) OF THE COMPREHENSIVE 
ENV I RONt1ENTAL RESPONSE , COMPENSATION AND LIABILITY ACT < CERCLA) OF 1980 
IDENTIFIED IN 40CFR261.31. SECTIONS 103<A> AND 103(B) REOUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A OUANTITY EOUAL TO OR GREATER THAN THE 
REPOF\TABLE OUANTITY IMt1EDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; OR IN THE METROPOLITAN l~ASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER F024 

REPORTABLE OUANTITY <RO> : 1 LB. 
A REPORTABLE OUANTITY OF 1 LB. APPLIES TO THIS HAZARDOUS WASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECTION 102 <A> OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE , CDMPENSA TI ON AND LIABILITY ACT ( CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 .31. SECTIONS 103 <A> AND 103 <B> REOUIRE THAT 
PERSONS IN CHARGE OF A VESSEL DR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO DR GREATER THAN THE 
REPORTABLE QUANTITY II"1MEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; OR IN THE METROPOLITAN WASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR262 STANDARDS APPLICABLE TO GENERATORS OF HAZARDOUS WASTE 

ESTABLISHES STANDARDS FOR GENERATORS OF HAZARDOUS WASTE 

40CFR263 STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE 

ESTABLISHES STANDARDS WHICH APPLY TO PERSONS TRANSPOFHING HAZARDOUS 
WASTE l;,JITHIN THE UNITED STATES IF THE TRANSPORTATION REQUIRES A MANIFEST 
UNDER 40CFFC62 

40CFR264 STANDARDS FOR Dl'JNERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUt1 NATIONAL STANDARDS l~HICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE 

40CFR265 INTERIM STATUS STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS 
l•JASTE TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES t1INit1UM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE DURING THE PERIOD OF INTERIM STATUS 

40CFR26 7 INTERIM STANDAFWS FOR Dl~NERS AND OPERATORS OF NEW HAZARDOUS 
vJASTE LAND DISPOSAL FACILITIES 

ESTABLISHES MIN It1UM NAT IDNAL STANDARDS THAT DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE FOR NEW LAND DISPOSAL FACILITIES 

40CFR270 EPA ADt1INISTERED PERMIT PROGRAMS: THE HAZARDOUS WASTE PERMIT 
PROGRAM 
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SUBTITLE C OF THE SOLID WASTE DISPOSAL ACT, AS AMENDED BY THE HESOURCE 
CONSERVATION AND RECOVERY ACT 

40CFR271 REQUIREMENT FOR AUTHOF:IZATION OF STATE HAZARDOUS l.JASTE 
F'ROGRAt1S 

SPECIFIES THE PROCEDURES EPA lll ILL FOLLOW IN APPROVING , RE'v' ISING , AND 
WITHDRAl.JING APPROVAL OF STATE PROGRAMS AND THE REQUIREMENTS STATE 
PROGRAMS MUST MEET TO BE APPROVED BY THE ADMINISTRATION UNDER SECTION 
3006 <B) OF RCRA 

40CFR268 LAND DISPOSAL RESTRICTIONS 

IDENTIFIES HAZARDOUS ltJASTES THAT ARE RESTRICTED FROM LAND DISPOSAL 
AND DEFINES THOSE Lit1ITED CIRCUMSTANCES UNDER l.JHICH AN OTHERl.JISE 
PROHIBITED WASTE MAY CONTINUE TO BE LAND DISPOSED • 

THE ENVIRONMENTAL PROTECTION AGENCY HAS ISSUED A FINAL RULE PROMULGATING 
REGULATIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) , AS 
AMENDED BY THE HAZARDOUS AND SOLID WASTES AMENDMENTS OF 1984, 
RESTRICTING LAND DISPOSAL OF CERTAIN "CALIFORNIA LIST" l.JASTES. HAZARDOUS 
WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
GREATER THAN OR EQUAL TO 1000 MG/KG ARE PROHIBITED FROM LAND DISPOSAL. 
EFFECTIVE DATE: 7/8/87 
(52FR25760 7/8/87) 

40CFR 148 UNDERGROUND I N.JECT I ON RESTRICTIONS 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 8/8/90 
53FR30908 8/16/88 

40CFR 148 UNDERGROUND I N.JECT I ON RESTRICTIONS 
EFFECTIVE DATE: 617/89 
54FR25416 6/14/89 

40CFR 148 UNDERGROUND I N.JECT I ON RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

CAS NUMBER 
71-55-6 

REGISTRY TOXIC CHEt1 I CALS NUt1BER 
K.J2975000 

BULLETINS 
EPA IS PUTTING CURRENT USERS OF METHYL CHLOROFORM ON NOTICE THAT A 
FREEZE AND/OR REDUCTION IN THE PRODUCTION AND CONSUMPTION OF THE 
SUBSTANCE IMPLEMENTED BY THE MONTREAL PROTOCOL t1AY BE FORTHCOMING. 
54FR15228 4/17/89 

SPECIAL INFORMATION 



HYDROGEN CHLORIDE) • 
TYPE WHAT INFORMATION YOU REQUIRE 
/ALL/, SPECIFIC INFORMATION <BY 4-LETTER COMMAND, /HELP/, DR /NONE/. 

1,1,1-TRICHLOROETHANE -NO MORE HITS IN DATABASE. 

ENTER NAME, KEYWORD, SYMPTOM, STLA, NAMELIST, HELP. OR QUIT. 

ENTER WHICH OHS SERVICE YOU l~ISH TO ACCESS: 
> TO ACCESS HAZARDLINE, TYPE /HAZARD/ 
> TO ACCESS ENVIRONMENTAL HEALTH NEWS, TYPE /EHN/ 
> TO ACCESS MATERIAL SAFETY DATA SHEET, TYPE /MSDS/ 
> TO EXIT THE SYSTEM, TYPE /LOGOFF/ 
PRESS RETURN KEY AFTER ENTERING COMMAND • 

LOGGED OFF LINE # 01 DATE = 07/02/90 TIME = 16-56-04 
LOGOFF COMPLETED - G 

UNSUPPORTED FUNCTION 

UNSUPPORTED FUNCTION 
**Inactivity Timeout- Disconnected. ** 
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METHYLENE CHLORIDE 

FORMULA 
CH2CL2 

SYNONYMS 
D I CHLOF~OMETHANE 
METHYLENE DICHLORIDE 
NCI-C50102 
SOLAESTHIN 
H 30 
UN 1593 
METHANE, DICHLOHO
AERDTHENE MM 
DCM 
FREON 30 
METHANE D I CHLOH I DE 
METHYLENE BICHLORIDE 
NARKOTIL 
SOLMETHINE 
RCRA UOBO 
DHS14930 

PERMISSIBLE EXPOSURE LIMIT 
500 PPM OSHA TWA : 1 000 PPM OSHA CEILING : 2000 F'Pt1 OSHA ~; MINUTE PEAK 
50 PPM ACG I H Tl~A 

ACGIH A2-SUSF'ECT HUMAN CARCINOGEN 
LOWEST FEASIBLE LIMIT NIOSH RECDI'1t1ENDEC EXPOSURE CRITERIA 
HUt1AN INADEQUATE EVIDENCE FOR CARCINOGENICITY ( I ARC) 
ANIMAL SUFFICIENT EVIDENCE FOR CARCINOGENICITY <IARCl 
ANTICIPATED HUMAN CARCINOGEN (NTPl 
PROBABLE HUMAN CARCINOGEN <EPA - CATEGORY Bl 
MUTAGENIC DATA <RTECSl 
AQUATIC TOXICITY RATING 1/Z <TLM96 100 - 1000 PPM) 

LC RANGE, 96H - PLAICE >120 PPt1 
CERCLA HAZARD RATINGS - TOXICITY 2 - IGNITABILITY 0 - REACTIVITY 1 -

PERSISTENCE 2 

TOXICOLOGY: ACUTE INHALATION DR INGESTION CAUSES MILD CENTRAL NERVOUS 
SYSTEM DEPRESSION. THE PRIMARY TOXIC EFFECT IS NARCOSIS. OTHER TOXIC 
EFFECTS ARE PULMONARY EDEMA, ENCEPHALOPATHY AND HEMOLYSIS. METHYLENE 
CHLORIDE IRRITATES THE EYES, SKIN AND F:ESPIRATDRY TRACT. NO SYSTEMIC 
EFFECTS HAVE BEEN REPOF~TED IN HUMANS, ALTHOUGH EXCESSIVE CONCENTRATIONS 
HAVE CAUSED LIVER AND KIDNEY DAMAGE IN ANIMALS. 

THE THRESHOLD LII'1IT VALUE WAS ESTABLISHED TO PREVENT CARBOXYHEMOGLOBIN 
FORMATION. 

It1t1EDIATELY DANGEROUS TO LIFE OR HEALTH CONCENTRATION 
POTENTIAL CARCINOGEN 
NIOSH 

PHYSICAL DESCRIPTION 
COLORLESS, VOLATILE LIQUID; PENETRATING ETHER-LIKE ODOR. 

CHEMICAL AND PHYSICAL PROPERTIES 
MOLECULAR WE I GHT: 85 
BOILING POINT AT 1 ATM, F: 104F 
SOLUBILITY IN WATER, G/100 G WATER AT 20C: SLIGHT 
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MELTING POINT, F: -142F 
UPPER EXPLOSIVE LIMIT IN AIR, 'l. BY 
LOWER EXPLOSIVE LIMIT IN AIR, 'l. BY 
AUTO IGNITION TEMPERATURE: 1033 F 
SPECIFIC GRAVITY: 1 .335 
VAPOR DENSITY <AIR=l>: 2.9 
ODOR THRESHOLD : 200 PPM 

INCOMPATIBILITIES 
STRONG OXIDIZERS 
CAUSTICS 
ACTIVE METALS 
SODIUM 
POTASSIUM 
MAGNESIUM 
ALUMINUM POWDER 
NITRIC ACID 
LITHIUM 
METALS 
POTASSIUM TERT-BUTOXIDE 
SODIUM-POTASSIUM ALLOY 
DIN ITRDGEN PENTAD X IDE 
DIN ITRDGEN TETRAD X I DE 

PERSONAL PROTECTIVE EQUIPMENT 

VOLUME: UNAVAILABLE 
VOLUME: 

FOLLOWING INFORMATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 
FOR CHEMICAL HAZARDS": 

EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE APPROPRIATE 
PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY TO PREVENT REPEATED OR 
PROLONGED SKIN CONTACT t~ITH THIS SUBSTANCE. FACE SHIELDS SHALL COMPLY 
WITH 29CFR 1 91 0 • 133 (A) ( 2) , (A) < 4) , (A) ( 5) , AND <A) ( 6) • 

ACGIH "GUIDELINES FOR THE SELECTION OF CHEMICAL PROTECTIVE CLOTHING" 
INDICATED THE FOLLOWING PROTECTIVE RATINGS FOR MATERIALS COMMONLY 
USED FOR PROTECTIVE CLOTHING • THESE RATINGS ARE BASED PRIMARILY ON 
QUANTITATIVE TEST RESULTS AND QUALITATIVE RESISTENCE INFORMATION. 
<THE RECOMMENDATIONS APPLY TO THE PURE SUBSTANCE ONLY; BREAKTHROUGH
TIME MAY VARY FOR MIXTURES.) (A"+" DESIGNATES A BLEND OF MATERIAL, 
WHILE A "I" DESIGNATES A COATED DR LAMINATED MATERIAL.) 
METHYLENE CHLORIDE: 

EXCELLENT/GOOD: 
NONE INDICATED 

GOOD/FAIR: 
VI TON 
NEOPRENE 
SILVERSHIELD 

POOR/FA IF:: 
CHLORINATED POLYETHYLENE 
NITRILE+POLYVINYL CHLORIDE 
TEFLON 
POLYVINYL ALCOHOL 
VI TON 
BUTYL NEOPRENE 

POOR: 
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NEOPRENE 
NITRILE 
POLYETHYLENE 
POLYVINYL CHLORIDE 
NEOPRENE+NATURAL RUBBER 
VITON/CHLOROBUTYL 
NEOPRENE/NATURAL RUBBER 

GOGGLES 
FOLLOllJING INFORMATION FRot1 NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

WASHING CHEMICALS FROM THE SKIN 
FOLLOWING INFORMATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

EMPLOYERS SHALL ENSURE THAT EMPLOYEES WHOSE SKIN BECOMES llJET llJITH THIS 
SUBSTANCE PROMPTLY WASH OR SHOWER WITH SOAP OR MILD DETERGENT AND WATER 
TO REMOVE ANY CONTAMINANT FROM THE Sf<! N • 

ROUTINE CHANGING OF WORK CLOTHING 
NOT REQUIRED 

CLOTHING REMOVAL FOLLOWING ACCIDENTAL CONT AM I NAT I ON 
FOLLOWING INFORMATION FROM NIOSH/OSHA "OCCUPATIONAL HEALTH GUIDELINES 

FOR CHEMICAL HAZARDS": 

Et1PLOYERS SHALL ENSURE THAT NON-IMPERVIOUS CLOTHING WHICH BECOMES WET 
WITH THIS SUBSTANCE BE REMOVED PROMPTLY AND NOT REWORN UNTIL THE 
SUBSTANCE IS REMOVED FROM THE CLOTHING. 

SPECIFIC EMERGENCY PROVISIONS 
NONE REQUIRED 

RESPIRATOR SELECTION <UPPER Lit1IT DEVICES PERMITTED> 

ANY DETECTABLE CONC 
- SELF-CONTAINED BREATHING APPARATUS llJITH A FULL FACE-PIECE OPERATED IN 

PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 
- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE OPERATED IN 

PRESSURE -DEMAND OR OTHER POSITIVE PRESSURE MODE WITH AUXILIARY 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN POSITIVE PRESSURE 
MODE 

ESCAPE 
- GAS MASK WITH AN ORGANIC VAPOR CANISTER <CHit\1-STYLE OR FRONT- OR 

BACK-MOUNTED CANISTER> 
- APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS 

FIREFIGHTING 
- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACE-PIECE OPERATED IN 

PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 



ROUTE OF ENTRY INTO BODY 
INHALATION 
INGESTION 
SKIN OR EYE CONTACT 

SYMF'Tot1S 
FATIGUE 
WEAKNESS 
SLEEPINESS 
LIGHTHEADEDNESS 
NUMBNESS EXTREMITIES 
HEADACHE 
EYE IRRITATION 
SKIN IRRITATION 
NAUSEA 
ANGINA 
CENTRAL NERVOUS SYSTEM DEPRESSION 
PERIPHERAL NEUROPATHY 
ERYTHEMA 
NARCOSIS 
ACIDOSIS 
HEMOLYSIS 
UNCONSCIOUSNESS 
RESPIRATORY EDEMA 
HEMATURIA 
ENCEPHALOPATHY 
INCOORDINATION 
PNEUMONIA 
COMATOSE 
HYPOTHERMIA 
LIVER DAMAGE IN EXPERIMENTAL ANIMALS 
KIDNEY DAMAGE IN EXPERIMENTAL ANIMALS 

FIRST AID PROCEDURES FOLLOWING EXPOSURE 
INHALATION OF METHYLENE CHLORIDE: 

EMERGENCY TREATMENT - REt10VE FROM EXPOSURE. GIVE ARTIFICIAL 
RESPIRATION. REMOVE CONTAMINATED CLOTHING. DO NOT GIVE STIMU
LANTS. 

FURTHER TREATMENT - TREAT PULMONARY EDEMA. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 11TH ED • ) 

PULMONAY EDEt1A - RELIEVE ANXIETY. GIVE MORPHINE SULFATE, 10 MG. TO 
DECREASE RATE OF RAPID, INEFFICIENT RESPIRATION. GIVE 40/. OXYGEN BY 
FACE t1ASf<. USE INTERt1ITTENT POSITIVE-PRESSURE OXYGEN RESUSCITATOR FOR 
SHORT PERIODS. GIVE AMINOPHYLLINE, 0.5 G, INTRAVENOUSLY, TO RELIEVE 
ASSOCIATED BRONCHIAL CONSTRICTION. TREAT EDEMA CAUSED BY MORPHINE OR 
1'10RPHINE ANALOGS BY GIVING NALOXONE AND OXYGEN. 
GENERAL t1EASURES - DIURESIS WITH ETHACRYNIC ACID <EDECRIN> , 25 MG ORALLY 
OR INTRAVENOUSLY, OR FLUROSEMIDE, 20-80 MG ORALLY OR INTRAVENOUSLY, IS 
HELPFUL BECAUSE IT REDUCES FLUID VOLUME. DO NOT INJECT AT A RATE 
FASTER THAN 10 MG/MIN. GIVE CORTICOSTEROID ANTI-INFLAMMATORY AGENT IN 
MAXIMUM DOSES. IF PULMONARY EDEMA IS THE RESULT OF HEART FAILURE, 
DIGITALIZE THE PATIENT. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 
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HAS BEEN SllJALLOWED, TRY TO GET THE PERSON TO VDt"'IT BY HAVING HIM 
TOUCH THE BACK OF HIS THROAT WITH HIS FINGER. DO NOT MAKE AN 
UNCONSCIOUS PERSON VOMIT. GET MEDICAL ATTENTION IMMEDIATELY. 

INGESTED METHYLENE CHLORIDE: 
EMERGENCY TREATMENT - REMOVE BY GASTRIC LAVAGE OR EMESIS 

USING ACT I VA TED CHARCOAL • 
FURTHER TREATMENT - TREAT HEMOLYTIC REACTION. GIVE HYDRO

CORTI SON~ 200 MG, EVERY FOUR HOURS. 
SPECIAL TREATMENT - TREAT ASPIRATION PNEUt10NIA llJITH ANTI

BIOTICS. GIVE BLOOD TRANSFUSIONS IF GASTROINTESTINAL HEMORRHAGE 
IS EXCESSIVE. TREAT ACIDOSIS AND PULMONARY EDEMA. 
<MEDICATION MUST BE GIVEN BY QUALIFIED MEDICAL F'ERSONNEU 
(DREISBACH , HANDBOOK OF PO I SON I NG , 11TH ED • ) 

GASTRIC LAVAGE - GIVE PATIENT GLASS OF WATER PRIOR TO PASSING OF 
STot1ACH TUBE. LAY PATIENT ON ONE SIDE, WITH HEAD LOllJER THAN WAIST. 
IMMOBILIZE A STRUGGLING PATIENT llJITH A SHEET OR BLANKET. MEASURE 
DISTANCE ON TUBE FROM MOUTH TO EPIGASTRIUM, MARK TUBE WITH 
INDELIBLE MARKING OR TAPE. REMOVE DENTURES AND OTHER FOREIGN 
OBJECTS FROM THE MOUTH. OPEN MOUTH, USE GAG IF NECESSARY. EXTEND 
HEAD BY LIFTING CHIN. PASS TUBE OVER TONGUE AND TOWARD BACK OF 
THROAT WITHOUT EXTENDING HEAD OR NECK. IF OBSTRUCTION IS MET 
BEFORE THE MARK ON TUBE REACHES LEVELS OF THE TEETH , DO NOT FORCE , 
BUT REMOVE TUBE AND REPEAT PROCEDURE UNTIL TUBE PASSES TO MARK. 
PLACE END OF TUBE IN GLASS OF WATER • IF TUBE IS OBSTRUCTED WHEN 
INTRODUCED ABOUT HALFWAY TO THE MARK, IT t1AY HAVE ENTERED TRACHEA. 

AFTER TUBE IS PLACED IN STOMACH , ASP I RATE FIRST TO REMOVE STOMACH 
CONTENTS BY IRRIGATION SYRINGE. SAVE STOMACH CONTENTS FOR EXAMINATION, 
AND REPEAT INTRODUCTION AND WITHDRAWL OF 100-300 ML llJARt"' WATER UNTIL 
AT LEAST 3 LITERS OF CLEAR RETURN ARE OBTAINED. USE ACTIVATED CHARCOAL 
AT BEGINNING OF LAVAGE TO AID IN POISON INACTIVATION. LEAVE 50 GRAMS OF 
CHARCOAL SUSPENDED IN WATER IN THE STOMACH. IF INTRODUCTION AND REMOVAL 
OF LAVAGE FLUID BY GRAVITY REQUIRES MORE THAN FIVE MINUTES, ASSIST WITH 
ASEPTO SYRINGE. PREVENT ASPIRATION WITH CUFFED ENDOTRACHEAL TUBE. AVOID 
GIVING LARGE QUANTITIES OF WATER. 

IF PATIENT COMATOSE, INTUBATE TRACHEA WITH CUFFED ENDOTRACHEAL TUBE. 
SUCCINYLCHLORINE MAY BE ADMINISTERED BY QUALIFIED MEDICAL PERSONNEL TO 
EASE INSERTION OF TRACHEAL CATHETER PRIOR TO PASSAGE OF STDt"'ACH TUBE. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 

ACTIVATED CHARCOAL - GIVE ACTIVATED CHARCOAL WITHIN THE FIRST FEW 
MINUTES OF PO I SON I NG • GIVE PORTIONS EQUIVALENT TO ABOUT 5 ML FOR EACH 
KILOGRAM OF BODY WEIGHT, ORALLY OR BY GASTRIC LAVAGE. REMOVE BY 
SUCTION OR EMESIS, AND REPEAT THE PROCEDURE UNTIL A TOTAL OF 100 GM OF 
CHARCOAL HAS BEEN INTRODUCED AND RECOVERED. EACH GRAM OF ACTIVATED 
CHARCOAL llJ ILL ADSORB 100-1 000 MG OF PO I SON • DO NOT MIX CHARCOAL WITH 
OTHER AGENTS TO INCREASE PALATABILITY. 
GASTRIC LAVAGE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • l • 

HEMOLYTIC REACTION - IN THE PRESENCE OF HEMOGLOBINURIA WITH NORMAL 
KIDNEY FUNCTION , MAINTAIN URINE OUTPUT AT 2-3 MLI KG I HOUR • FUROSEMIDE , 
20-80 MG ORALLY OR INTRAVENOUSLY EVERY 4-8 HOURS, t"'AY BE HELPFUL. 
ALKALINIZE THE URINE BY GIVING SODIUM BICARBONATE, 1-2 MEQ/KG EVERY 
12 HOURS. MONITOR CENTRAL VENOUS PRESSURE AND ELECTROLYTES. MANNITOL 
ADMINISTRATION HAS BEEN USED TO MAINTAIN URINE OUTPUT. 
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IN THE PRESENCE OF METHEMOGLOBINEMIA WITH HEMOLYSIS, TREAT METHEMO
GLOBINEMIA BY GIVING METHYLENE BLUE, 1 MG/KG. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
<DREISBACH, HANDBOOK OF POISONING, 12TH ED.) • 

ACIDOSIS - MAINTAIN ADEQUATE AIRWAY~ GIVE ARTIFICIAL RESPIRA
TION; TREAT ANURIA. 
<DREISBACH , HANDBOOK OF PO I SON I NG , 11TH ED • ) 

ACUTE RENAL FA I LURE - TREAT SHOCK • FOR HEMOLYTIC REACTIONS , GIVE SODIUM 
BICARBONATE, 5 G EVERY 1-2 HOURS AS NECESSARY TO MAINTAIN AN ALKALINE 
URINE. GET MEDICAL ATTENTION I MMED I AT ELY • 
<MEDICATION MUST BE GIVEN BY QUALIFIED MEDICAL PERSONNEU 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) 

PULMONAY EDEMA - RELIEVE ANXIETY. GIVE MORPHINE SULFATE, 10 MG, TO 
DECREASE RATE OF RAPID, INEFFICIENT RESPIRATION. GIVE 40/. OXYGEN BY 
FACE MASK. USE INTERMITTENT POSITIVE-PRESSURE OXYGEN RESUSCITATOR FOR 
SHORT PERIODS. GIVE AMINOPHYLLINE, 0.5 G, INTRAVENOUSLY, TO RELIEVE 
ASSOCIATED BRONCHIAL CONSTRICTION. TREAT EDEMA CAUSED BY MORPHINE OR 
MORPHINE ANALOGS BY GIVING NALOXONE AND OXYGEN. 
GENERAL MEASURES - DIURESIS WITH ETHACRYN I C ACID ( EDECR IN) , 25 MG ORALLY 
OR INTRAVENOUSLY , OR FLUROSEM I DE , 20-80 MG ORALLY OR INTRAVENOUSLY , IS 
HELPFUL BECAUSE IT REDUCES FLUID VOLUME. DO NOT INJECT AT A RATE 
FASTER THAN 10 MG/MIN. GIVE CORTICOSTEROID ANTI-INFLAMMATORY AGENT IN 
MAX I MUM DOSES • IF PULMONARY EDEMA IS THE RESULT OF HEART FA I LURE , 
DIGITALIZE THE PATIENT. 
PROCEDURE MUST BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. 
(DREISBACH , HANDBOOK OF PO I SON I NG , 12TH ED • ) • 

ORGANS 
CENTRAL NERVOUS SYSTEM 
CARDIOVASCULAR SYSTEM 
SKIN 
RESPIRATORY SYSTEM 
EYES 

STATUS OF REGULATORY ENFORCEt1ENT 
OSHA STANDARD 29CFR1910.1200 HAZARD COMMUNICATION 

REQUIRES CHEt1ICAL MANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDS 
OF CHEMICALS WHICH THEY PRODUCE OR IMPORT, AND ALL EMPLOYERS TO 
PROVIDE INF0Rt1ATION TO THEIR EMPLOYEES CONCERNING HAZARDOUS CHEMICALS 
BY MEANS OF A HAZARD COMMUNICATION PROGRAM, LABELS AND OTHER FORMS OF 
WARNING, MATERIAL SAFETY DATA SHEETS, AND INFORMATION AND TRAINING. 
REQUIRES DISTRIBUTORS TO TRANSMIT REQUIRED INFORMATION TO EMPLOYERS. 
52FR31852 8/24/87 

OSHA STANDARD 29CFR 1910 • 1000 A I R CONTAM WANTS 
TABLE Z-2 

OSHA STANDARD 29CFR1910 .94 VENTILATION 

OSHA STANDARD 29CFR1910 .134 RESPIRATORY PROTECTION 

OSHA STANDARD 29CFR1910 .20 ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL 
RECORDS 



OSHA STANDARD 29CFR1910 .141 SANITATION 

OSHA STANDARD 29CFR 1 910 • 151 MEDICAL SERVICES AND FIRST A I D 

OSHA STANDARD 29CFR1910 .133 EYE AND FACE PROTECTION 

40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

REQUIRES MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES 
AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO HEALTH 
OR THE ENVIR0Nt1ENT ALLEGED TO HAVE BEEN CAUSED BY A SUBSTANCE DR 
MIXTURE. EPA MAY INSPECT AND REQUIRE REPORTING OF SUCH RECORDS. 
48FR38178 08/22/83 

SUBSTANCE LISTED TOXIC SUBSTANCES CONTROL ACT INVENTORY 

SUBSTANCE LISTED AS TOXIC POLLUTANT UNDER CLEAN WATER ACT <CWAl SECTION 
307<Al 

40CFR116 DESIGNATION OF HAZARDOUS SUBSTANCE 
DESIGNATED AS HAZARDOUS SUSBSTANCE IN ACCORDANCE WITH SECTION 311 <Bl <2l 
<Al OF THE CLEAN WATER ACT. INCLUDES ANY ISOMERS AND HYDRATES, AS WELL 
AS ANY SOLUTIONS AND M I X TURES CONTAINING THIS SUBSTANCE • 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS WASTES 

49CFR172 .101 TABLES OF HAZAF:DOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME , CLASS , LABEL , PACKAGING , AND OTHER REQUIREMENTS 

DESIGNATED IN HAZARDOUS MATERIALS TABLES AS HAZARDOUS MATERIAL FOR 
THE PURPOSE OF TRANSPORTATION. 

49CFR172 .102 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME, CLASS, LABEL, PACKAGING, AND OTHER REQUIREMENTS 

DESIGNATED IN OPTIONAL HAZARDOUS MATERIALS TABLE WITH ALTERNATIVES 
TO CORRESPONDING REQUIREMENTS IN 49CFR172 .101 FOR INTERNATIONAL 
SHIPMENTS AS AUTHORIZED BY 49CFR171.12. 

TOXIC SUBSTANCE CONTROL ACT <TSCAl SECTION 8 <El INITIAL 
EVALUATION OF SUBSTANTIAL RISK SUBMITTED TO EPA 

TECHNICAL ASSISTANCE DATA Cot1PLETED/PUBLISHED CLEAN WATER ACT 
<CWAl SECTION 311 

TECHNICAL ASSISTANCE DATA COMPLETED/PUBLISHED FEDERAL 
INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT <FIFRAl 

REGULATION PROMULGATED RESOURCE CONSERVATION AND RECOVERY ACT 
( RCRA l 40CFR260 

CONTROL TECHNOLOGY DEVELOPMENT Cot1PLETED/PUBLI SHED CLEAN 
WATER ACT < CWA l 

SUt1MARY REVIEW COMPLETED/PUBLISHED TOXIC SUBSTANCES CONTROL 
ACT <TSCAl 

PREREGULATDRY ASSESSMENT IN DEVELDPt1ENT /PROGRESS SAFE DRINKING 
WATER ACT <SWDAl 



SOURCE/EXPOSURE ASSESSMENT COMPLETED/PUBLISHED CL~AN AlR 
ACT <CAAl 

ANALYTICAL METHODS DEVELOPMENT COMPLETED/PUBLISHED CLEAN AIR 
ACT <CAAl 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFR261 .31 EPA HAZARDOUS WASTE NO. FOOl: SPENT HALOGENATED 
SOLVENTS USED IN DEGREASING AND STILL BOTTOMS FRot1 THE RECOVERY 
OF SPENT SOLVENTS AND SPENT SOLVENT MIXTURES. <T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND 
40CFR261.31 EPA HAZARDOUS WASTE NO. F002: 
SOLVENT AND STILL BOTTOMS FROM RECOVERY OF 
SOLVENT MIXTURE. (T) 

RECOVERY ACT <RCRAl 
SPENT HALOGENATED 

THIS SPENT SOL VENT OR 

WATER b!UALITY CRITERIA COMPLETED/PUBLISHED CLEAN WATER ACT 
CCWAl SECTION 304 (A) 45CFR231 

WATER QUALITY CRITERIA DOCUMENT COMPLETED/PUBLISHED CLEAN WATER 
ACT CCWAl SECTION 304CA) 

REGULATION IN DEVELOPMENT /PROGRESS COMPREHENSIVE ENVIRONMENTAL 
RESPONSE, COMPENSATION, AND LIABILITY ACT CCERCLA) SECTION 101 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K009: DISTILLATION BOTTOMS 
FROM THE PRODUCTION OF ACETALDEHYDE FROM ETHYLENE. <Tl 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) 
40CFR261.32 EPA HAZARDOUS WASTE NO. K010: DISTILLATION SIDE 
CUTS FROM THE PRODUCTION OF ACETALDEHYDE FROM ETHYLENE. (T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT CRCRA> 
40CFR261 .31 EPA HAZARDOUS WASTE NO. F024: WASTES, INCLUDING BUT NOT 
LIMITED TO, DISTILLATION RESIDUES, HEAVY ENDS, TARS, AND REACTOR 
CLEAN-OUT WASTES FROM THE PRODUCTION OF CHLORINATED ALIPHATIC 
HYDROCARBONS, HAVING CARBON CONTENT FROM 1-5, UTILIZING FREE RADICAL 
CATALYZED PROCESSES. <THIS LISTING DOES NOT INCLUDE LIGHT ENDS, SPENT 
FILTERS AND FILTER AIDS, SPENT DESSICANTS, WASTEWATER, WASTEWATER 
TREATMENT SLUDGES, SPENT CATALYSTS, AND WASTES LISTED IN 40CFR261 .32) • 
(T) 

15CFR399 .2, SUPPLEMENT 1 - COMt10DITY INTERPRETATION 24: CHEMICALS 
VALIDATED LICENSE REQUIRED FOR EXPORT TO LIB IA, NORTH KOREA, VIETNAM, 
KAMPUCHEA , OR CUBA 

EPA HAS PROPOSED THAT t1ANUFACTURERS AND PROCESSORS OF DICHLOROMETHANE 
TEST THE CHEMICAL FOR HEALTH AND ENVIRONMENTAL EFFECTS 
46FR30300 06/05/81 

40CFR 122 , APPEND I X D - NATIONAL POLLUTANT DISCHARGE ELIMINATION S Y STEt1 
PERMIT APPLICATION TESTING REQUIREMENTS 
TABLE II - ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS IN 
ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY <GS/MS) 
48FR14153 04/01/83 

40CFR372 SARA TITLE I I I SECT I ON 313 TOXIC CHEMICAL RELEASE REPORTING : 
COMMUNITY RIGHT-TO-KNOW 



ALL Cot1MUNITY AND NON-TRANSIENT, NON-COMMUNITY WATER SYSTEMS SHALL 
MONITOR THE LEVEL OF CONTAMINATION BY THIS SUBSTANCE. 

F'OF'ULAT I ON SERVED : 
>10,000 

3300-10,000 
<3300 

52FR25715 7/8/87 

MONITORING MUST BEGIN BY: 
.JANUARY 1 , 1988 
.JANUARY 1 , 1989 
.JANUARY 1, 1991 

THE ENVIRONMENTAL PROTECTION AGENCY HAS ISSUED A FINAL RULE PROMULGATING 
REGULATIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) , AS 
AMENDED BY THE HAZARDOUS AND SOLID WASTES AMENDMENTS OF 1984, 
RESTRICTING LAND DISPOSAL OF CERTAIN "CALIFORNIA LIST" WASTES. HAZARDOUS 
WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
GREATER THAN OR EQUAL TO 1000 MG/KG ARE PROHIBITED FROM LAND DISPOSAL. 
EFFECTIVE DATE: 7/8/87 
<52FR25760 7/8/87) 

SUBSTANCE LISTED BY THE NEW .JERSEY WORKER AND COMMUNITY RIGHT TO 
KNOW ACT, P .L. 1983, CHAPTER 315, N •. J .S .A. 34: A-1. EMPLOYERS COVERED: 
SIC CODES 20-39, 46-49, 51, 75, 76, 80, 82, AND 84. 

THE CONSUMER PRODUCT SAFETY COMMISSION HAS ISSUED A STATEMENT OF 
INTERPRETATION AND ENFORCEMENT POLICY REGARDING LABELING REQUIREMENTS 
FOR THE FOLLOWING CLASSES OF HOUSEHOLD PRODUCTS WHICH CONTAIN 
METHYLENE CHLORIDE. THESE PRODUCTS MAY EXPOSE CONSUMERS TO SIGNIFICANT 
AMOUNTS OF METHYLENE CHLORIDE VAPOR, A LIKELY HUMAN CARCINOGEN, AND ARE 
THUS CONSIDERED HAZARDOUS SUBSTANCES. 
< 1) • PAINT STRIPPERS (9) • 
< 2) • ADHESIVE REMOVERS ( 1 0) • 
(3) • SPRAY SHOE POLISH ( 11) • 
(4). ADHESIVES AND GLUES 
(5) • PAINT THINNERS 
< 6) • GLASS FROSTING AND 

ARTIFICIAL SNOW 
<7) • WATER REPELLANTS 
(8) • WOOD STAINS AND VARNISHES 

( 12) • 
( 13) • 

SPRAY PAINTS 
CLEANING FLUIDS AND DEGREASERS 
AEROSOL SPRAY PAINT FOR 

AUTot10B I LES 
AUTOMOBILE SPRAY PRIMERS 
PRODUCTS SOLD AS METHYLENE 

CHLORIDE 

SUBSTANCE LISTED UNDER THE STATE OF FLORIDA TOXIC SUBSTANCES IN THE 
WORKPLACE RIGHT TO KNOW LAW, CHAPTEF: 442 OF THE FLORIDA STATUTES. 

SUBSTANCE LISTED UNDER THE STATE OF llJEST VIRGINIA DIRECTOR OF 
HEALTH LEGISLATIVE RULES FOR HAZARDOUS SUBSTANCES, CHAPTER16, 
ARTICLE 31, SECTION 4 <A> • 

SUBSTANCE LISTED UNDER THE STATE OF PENNSYLVANIA l•JORKER AND COMMUNITY 
RIGHT TO KNOW ACT, P.L. 734, NO. 159. 

SUBSTANCE LISTED UNDER THE STATE OF ILLINOIS TOXIC SUBSTANCES DISCLOSURE 
TO EMPLOYEES ACT, TITLE 56, CHAPTER I, SUBCHAPTER B, SECTION 205. 

THIS SUBSTANCE TESTED FOR MUTAGENESIS/GENETIC TOXICITY BY THE 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES ( N I EHS) 

40CFR712 THIS SUBSTANCE IDENTIFIED IN THE PRELIMINARY ASSESSMENT 
INFORMATION RULE (PAIR) • MANUFACTURERS AND IMPORTERS WHO PRODUCE THIS 
SUBSTANCE ARE REQUIRED TO SUBMIT PRODUCTION VOLUME, END USE AND EXPOSURE 



TWO YEAR STUDIES: QUALITY ASSESSMENT IN PROGRESS BY THE NATIONAL 
TOXICOLOGY PROGRAM <NTF'). 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA) RULE ON FIRST THIRD 
WASTES LAND DISPOSAL RESTRICTIONS • 
EFFECTIVE DATE: 8/8/88 
53FR31138 8/17/88 
40CFR268.33 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFR261 • 32 EPA HAZARDOUS WASTE NO. K086: SOLVENT WASHES AND 
SLUDGES, CAUSTIC WASHES AND SLUDGES, OR WATER WASHES AND SLUDGES 
FROM CLEANING TUBS AND EQUIPMENT USED IN THE FORMULATON OF INK 
FRot~ PIGMENTS, DRIERS, SOAPS, AND STABILIZERS CONTAINING CHROM
IUM AND LEAD • <T) 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA> RULE PROHIBITING 
UNDERGROUND INJECT I ON OF SPENT SOL VENT WASTE UNLESS THE SOLVENT WASTE 
IS A SOLVENT-WATER MIXTURE OR SOLVENT-CONTAINING SLUDGE CONTAINING 
< 1/. OF TOTAL HAZARDOUS WASTES NUMBERS F001-F005. 
EFFECTIVE DATE: 8/8/88 
ALL SPENT WASTES NUMBERS F 00 1-F 005 CONTAINING <1/. TOTAL F 001-F 005 
SOL VENT CONSTITUENTS ARE PROHIBITED FROM UNDERGROUND INJECT I ON • 
EFFECTIVE DATE: 8/8/90 
53FR30908 
40CFR148 .10 

SUBJECT TO ENVIRONMENTAL PROTECTION AGENCY <EPA) RULE PROHIBITING 
UNDEF:GROUND INJECTION OF HALOGENATED ORGANIC COMPOUNDS AT CONCENTRATIONS 
GREATER THAN OR EQUAL TO 10,000 MG/KG. 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 
40CFR148 .12 

UNDER THE CALIFORNIA AIR TOXICS HOT SPOTS INFORMATION AND ASSESSMENT 
ACT OF 1987, OPERATORS OF FACILITIES WHICH RELEASE, OR HAVE THE 
POTENTIAL TO RELEASE, SPECIFIED QUANTITIES OF THIS SUBSTANCE MUST 
SUBMIT TO THE APPROPRIATE LOCAL A I R POLLUTION CONTROL DISTRICTS , OR 
AIR QUALITY MANAGEMENT DISTRICTS, Cot~PREHENSIVE EMISSIONS INVENTORY 
PLANS AND HEALTH RISK ASSESSt~ENTS ADOPTED BY THE CALIFORNIA AIR 
RESOURCES BOARD (ARB> • 
EFFECT! VE DATE : 111188 
AB 2588, CHAPTER 1252 

THIS SUBSTANCE LISTED IN CALIFORNIA AS A CARCINOGEN UNDER PROPOSITION 
65, THE SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986. 
REGULATION REG!UIRES EMPLOYERS BEGINNING APRIL 1, 1989, TO WARN l.tJORKERS, 
CONSUMERS AND THE PUBLIC ~lJHEN THEY ARE EXPOSED TO THIS CHEMICAL AT A 
LEVEL DEEMED BY THE STATE TO POSE A SIGNIFICANT RISK. WARNING METHODS 
MAY INCLUDE PRODUCT OR SHELF LABELS , SIGNS OR MEDIA ANNOUNCEMENTS • 
BEGINNING DECEMBER 1 , 1989 , THIS CHEMICAL CANNOT BE DISCHARGED DR 
RELEASED INTO ANY KNOllJN SOURCE OF DRINKING WATER • 

THIS SUBSTANCE SUBJECT TO REQUIREMENTS OF CANADA'S WORKPLACE HAZARDOUS 
MATERIALS INFORMATION SYSTEM <WHMIS) • THE REGULATIONS REQUIRE SUPPLIERS 
OF HAZARDOUS MATERIALS TO PROVIDE ADEQUATE LABELS AND MATERIAL SAFETY 
DATA SHEETS <MSDS' Sl AS CONDITIONS OF SALE AND IMPORTATION. EMPLOYERS 

"-"''',-..-.- ro.r-,.-,,, ... ,..,.- 1 "'·1""'·r-•,... .,,..-.,.,..,'""''""' /" .......... ,,,...., ..... ,,.,_.,..., ---···--"' ...... ~,_.. .. , .-..--- ....... ,_.. -•· -·•-



EFFECTIVE DATE: 10/31/88 

CERCLA PRIORITY GROUP I SUBSTANCE 
53FR41280 

40CFR716 THIS SUBSTANCE LISTED IN THE HEALTH AND SAFETY DATA 
REPORTING RULE UNDER SECTION 8 ([I) OF THE TOXIC SUBSTANCES CONTROL ACT 
<TSCAl REQUIRING PAST, CURRENT AND PROSPECTIVE MANUFACTURERS, IMPORTERS 
AND PROCESSORS TO SUBMIT TO EPA COPIES AND LISTS OF UNPUBLISHED HEALTH 
AND SAFETY STUDIES ON THE LISTED CHEMICALS THAT THEY MANUFACTURE, It1PORT 
OR PROCESS. 

INTERNATIONAL CIVIL AVIATION ORGANIZATION < ICAO> - TABLE 2-14 
DANGEROUS GOODS LIST; THEIR DESCRIPTION, PROPER SHIPPING NAME, CLASS, 
LABEL, PACKAGING AND OTHER REQUIREMENTS. 

DESIGNATED AS A DANGEROUS GOOD FOR THE PURPOSE OF A I R TRANSPORAT I ON • 

THIS SUBSTANCE TESTED FOR BIOCHEMICAL/CELLULAR/TISSUE EFFECTS BY THE 
ENVIRONMENTAL PROTECT I ON AGENCY (EPA) 

THIS SUBSTANCE TESTED FOR CARCINOGENESIS BY THE NATIONAL INSTITUTE OF 
ENVIRONMENTAL HEALTH SCIENCES ( N I EHS) 

40CFR370 SARA TITLE I I I SECTION 311 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

SUBPART B - REPORTING REQUIREMENTS 

40CFR370 SARA TITLE I I I SECTION 312 HAZARDOUS CHEMICAL REPORTING: 
COt1MUN IT Y RIGHT-TO-KNOW 

SUBPART D - INVENTORY FORMS 

40CFR60.488 SUBSTANCE LISTED AS CHEMICAL PRODUCED BY AFFECTED 
FACILITIES UNDER THE CLEAN AIR ACT <CAAl SECTION 111. 

40CFR148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECTION OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

40CFR268 SUBJECT TO EPA LAND DISPOSAL RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
53FR26594 6/23/89 

40CFR268 SUBJECT TO EPA LAND DISPOSAL RESTRICTIONS EXCEPT l.JHEN 
INJECTED UNDERGROUND. 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

40CFR148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND I N.JECT I ON OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 6/8/91 
54FR26594 6/23/89 

LIST "C" CHEMICAL 
FEDERAL INSECTICIDE, FUNGICIDE AND RODENTICIDE ACT <FIFRA> REGISTERED 
ACTIVE INGREDIENT WHICH MUST BE REREGISTERED IN ACCORDANCE WITH NEW 
STANDARDS FOR REGISTRATION • 
54FR30847 7/24/89 



EXPOSURE TO HAZARDOUS CHEMICALS IN LABORATORIES. 
EFFECTIVE DATE: 5/1/90 
55FR3300 1/31/90 

33CFR160.211 AND 213 U.S. COAST GUARD REQUIRES 24 HOURS ADVANCE NOTICE 
TO CAPTAIN OF THE PORT WHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT OR 
DEPART FROM PORT. 

46CFR151 .01-10 (B) CARGOES REGULATED BY THE COAST GUARD UNDER 
SUBCHAPTER 0 - CERTAIN BULK DANGEROUS CARGOES 

THIS SUBSTANCE TESTED FOR MUTAGENESIS/GENETIC TOXICITY BY THE 
ENVIRONMENTAL PROTECTION AGENCY <EPA) 

THIS SUBSTANCE TESTED FOR SYSTEMIC/ORGAN TOXICITY BY THE 
ENVIRNMENTAL PROTECTION AGENCY <EPA) 

40CFR61 .01 (B) NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS 
SUBPART A - GENERAL PROVISIONS 

40CFR268 LAND DISPOSAL RESTRICTIONS 

t1ED I CAL SURVEILLANCE REQUIRED 
EKG RECOMMENDED IF EMPLOYEE TO WEAR FULL-FACE RESPIRATOR 
GENERAL MEDICAL HISTORY 
40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

TOXIC SUBSTANCES CONTROL ACT <TSCA) SECTION 8(C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND MIXTURES 
TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO EMPLOYEE HEALTH FOR 
30 YEARS 
48FR38187 08/22/83 
48FR39225 08/30/83 <EFFECTIVE DATE CORRECTION) 
PHYSICIAN EXAMINATION 
INDUSTRIAL EXPOSURE HISTORY 
PRE -PLACEMENT AND ANNUAL EXAMS 
MEDICAL l!.JARNING FOR REFUSAL OF MEDICAL EXAMINATION 
RESPIRATORY HISTORY 
COMPLETE BLOOD COUNT 
BLOOD CHEMISTRY 
14 BY 17 CHEST P.A. X-RAY 
URINALYSIS 
VISION TEST 
SPECIAL ATTENTION TO SKIN 
LIVER FUNCTION 
KIDNEY FUNCTION 
CARDIOVASCULAR DISEASE 
DIFFERENTIAL BLOOD CELL MORPHOLOGY 
CARBOXYHEMOGLOBIN DETERMINATION WHEN EXPOSED 
CENTRAL NERVOUS SYSTEM EXAMINATION 
PULMONARY FUNCTIONS 
CHRONIC RESPIRATORY DISEASE 
COMPLETE BLOOD COUNT 
RENAL AND LIVER FUNCTIONS 
MEDICAL WARNING FOR REFUSAL OF MEDICAL EXAMINATION 



HEALfH ~IAIUS CLA~Sll-lLAllUN 

OSHA RESPIRATOR CERTIFICATION 29CFR1910 .134 

DEPARTMENT OF TRANSPORTATION IF OPERATES HEAVY EQUIPMENT 

NUCLEAR REG • 0041 

EMPLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT 

EMPLOYEE MEDICAL RECORDS RECEIPT 

TOXIC SUBSTANCES CONTROL ACT <TSCAl SECTION 8 (C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND 
1''1! X TURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACT! ONS TO 
EMPLOYEE HEALTH FOR 30 YEARS. CONTACT: CHARLES L. ELKINS, OFFICE OF 
TOXIC SUBSTANCES, EPA (202) 382-3813. 

MEDICAL WARNING REQUIRED FOR MEDICAL EXAM REFUSAL SIGNED 
BY EMPLOYEE 

SPECIAL DIAGNOSTIC TESTS 
BLOOD CHEMISTRY 
IF SYMPTOMS OF CENTRAL NERVOUS SYSTEM OCCUR, OBTAIN BLOOD GLUCOSE AND 

RECTAL TEMPERATURE. PERFORM COMPLETE NEUROLOGIC EXAMINATION AND ANY 
OTHER SPECIFIC NEUROLOGIC TESTS AS APPLICABLE 

URINE HEMOGLOBIN 

PLASt·1A BICARBONATE 
BLOOD LACTIC ACID 

LEAKS AND SPILL PROCEDURES 
REPORT ABLE QUANTITY ( RQ) 1 000 LB • < 454 KG l 
A REPORTABLE QUANTITY OF ONE THOUSAND POUNDS APPLIES TO THIS SUBSTANCE 
ESTABLISHED BY SECTIONS 101 < 14) AND 102 <B> OR ADJUSTED UNDER SECTION 
102 <Al OF THE COMPREHENSIVE ENVIRONMENTAL RESOPNSE, COMPENSATION AND 
LIABILITY ACT OF 1980 <CERCLA). SECTIONS 103(Al AND 103<Bl REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OF FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY FOR THAT SUBSTANCE It1t1EDIATELY NOTIFY THE NATIONAL 
RESPONSE CENTER <800) 424-8802; IN THE WASHINGTON, D.C. METROPOLITAN 
AREA (202) 426-2675. 
40CFR302 

************************************************************************ 

DEPARTMENT OF TRANSPORTATION HAZARD CLASS 
49CFR172 .101 HAZARDOUS MATERIALS TABLE 

ORM-A 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 
49CFR172 .101 AND 49CFR172 SUBPART E: 

NONE 
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INTERNATIONAL MARITIME ORGANIZATION HAZARD CLASS 
49CFR172 .102 OPTIONAL HAZARDOUS MATERIALS TABLE 

CLASS 6 • 1-POI SONOUS <TOXIC) SUBSTANCE 

INTERNATIONAL MAR IT I ME ORGANIZATION LABELl NG SPECIFICATIONS FOf': 
DOMESTIC AND EXPORT SHIPMENTS 
49CFR172 .102 

ST • ANDREWS CF:OSS 

************************************************************************ 

FOLLOWING INFORMATION RECOMMENDED FOR THE EMERGENCY HANDLING OF 
HAZARDOUS MATERIALS 

IF MATERIAL ON FIRE OR INVOLVED IN FIRE: 
* USE SUITABLE AGENT FOR TYPE OF SURROUNDING FIRE TO EXTINGUISH FIRE 

<MATERIAL ITSELF DOES NOT BURN OR BURNS WITH D IFF I CUL TY ) 
* APPLY FLOODING QUANT IT I ES OF WATER AS FOG 
* USE ALCOHOL FOAM OF: C02 OR DRY CHEMICAL EXTINGUISHERS 

IF MATERIAL IS NOT ON FIRE AND IS NOT INVOLVED IN FIRE: 
* KEEP AWAY FROM SPAR.(S ," FLAMES AND OTHER SOURCES OF IGNITION 
* DO NOT ALLOW MATERIAL TO COt'-IT AM I NATE li!ATER SOURCES AND SEli!ERS 

PERSONNEL PROTECT I ON: 
* AVOID BREATHING DUST/VAPORS/FUMES FF:OM MATERIAL 
* KEEP IJPlll I ND 
* AVOID SKIN CONTACT WITH MATERIAL 
* WEAF: BOOTS , PF:OTECT I VE GLOVES AND GAS TIGHT GOGGLES 
* DO NOT HANDLE BROKEN PACKAGES WITHOUT PROTECTIVE EC!UIPMENT 
* WASH CONTAMINATED SKIN ltJITH COPIOUS AMOUNTS OF li!ATER OF: SOAP AND 

WATER 
* li!EAR SELF-CONTAINED BREATHING APPARATUS WHEN FIGHTING FIRES INVOLVING 

THIS t1ATERIAL 
* IF CONTACT WITH MATERIAL ANTICIPATED, li!EAR FULL PF:OTECTIVE CLOTHING 

THIS SUBSTANCE LISTED IN CALIFORNIA AS A CARCINOGEN UNDEF: PROPOSITION 
65 , THE SAFE DF: I NU NG li!ATER AND TOXIC ENFORCEMENT ACT OF 1986 • LISTED 
CHEMICALS CANNOT BE DISCHARGED OR RELEASED INTO WATER OF: ONTO OF: INTO 
LAND WHERE THERE IS ANY POSSIBILITY OF PASSING INTO ANY SOURCE OF 
DRINKING li!ATEF:. 

li!ASTE 

************************************************************************ 

OBSERVE ALL FEDERAL, STATE OR LOCAL F:EGIJLATIONS WHEN STORING OR 
DISPOSING OF THIS SUBSTANCE. CONTACT LOCAL AND/OR STATE ENVIRONMENTAL 
AUTHORITIES TO INSURE PROPER COMPLIANCE. 

************************************************************************ 
EPA HAZARDOUS WASTE NUMBER UOBO 
DICHLOROMETHANE 



IHlo oUt:oiANL,;I::. MI::.I::.IS tHE DEFlNITION OF A HAZARDOUS \!JASTI::. AS DEFINED BY 
THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) (40CFR260) AND IS 
SUBJECT TO THE FOLLOWING CONSIDERATIONS: 

40CFR260 HAZARDOUS WASTE MANAGEMENT SYSTEM: GENERAL 

PROVIDES DEFINITIONS OF TERMS, GENERAL STANDARDS, AND OVERVIEl!J 
INFORMATION APPLICABLE TO 40CFR PARTS 260-265 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS WASTE 

IDENTIFIES THOSE SOL I D WASTES WHICH ARE SUBJECT TO REGULATION AS 
HAZARDOUS WASTES UNDER 40CFR PARTS 262-265, 270, 271, AND 124 AND WHICH 
ARE SUBJECT TO THE NOTIFICATION REQUIREMENTS OF SECT I ON 30 1 0 OF THE 
RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) AND IDENTIFIES ONLY SOME 
OF THE MATERIALS WHICH ARE HAZARDOUS WASTES UNDER SECTIONS 3007 AND 7003 
OF RCRA 

**THIS COt1POUND, DEPEND! NG ON THE CHARACTERISTIC, CONCENTRATION** 
AND/OR SOURCE OF THE WASTE, MAY BE REGULATED UNDER THE FOLLOW
ING WASTE NUMBER <S> AND, IN TURN, SUBJECT TO THE CORRESPONDING 
REPORTABLE QUANTITY <RQ) <IF APPLICABLE) : 

40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER FOOl 
40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER F002 

REPORTABLE QUANTITY (RQ) : 10 LBS. 
A REPORTABLE QUANTITY OF 10 LBS. APPLIES TO THIS HAZARDOUS ltJASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECT I ON 102 <A) OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE , COMPENSATION AND LIABILITY ACT < CERCLA) OF 1 980 
IDENTIFIED IN 40CFR261 .31. SECTIONS 103 (A) AND 103 (B) REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802; OR IN THE METROPOLITAN WASHINGTON, D.C. AREA <202) 
426-2675. 

40CFR261 .32 HAZARDOUS WASTES FROt1 SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K009 
40CFR261 .32 HAZARDOUS WASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER 1<010 

REPORTABLE QUANTITY (RQ) : 10 LBS. 
A REPORTABLE QUANTITY OF 10 LBS. APPLIES TO THIS HAZARDOUS WASTE FROM 
SPECIFIC SOURCES ADJUSTED UNDER SECTION 102 <A> OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT <CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 • 32. SECTIONS 103 <A) AND 103 (B) REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROt1 l•JHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
<BOO) 424-8802; OR IN THE METROPOLITAN WASHINGTON, D.C. AREA <202) 
426-2675. 

40CFR262 STANDARDS APPLICABLE TO GENERATORS OF HAZARDOUS WASTE 



40CFR263 STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE 

ESTABLISHES STANDARDS WHICH APPLY TO PERSONS TRANSPORTING HAZARDOUS 
WASTE WITHIN THE UNITED STATES IF THE TRANSPORTATION REQUIRES A MANIFEST 
UNDER 40CFR262 

40CFR264 STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE 

40CFR265 INTERIM STATUS STANDARDS FOR OWNERS AND OPERATORS OF HAZAF.:DOUS 
WASTE TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE DURING THE PERIOD OF INTERIM STATUS 

40CFR267 INTERIM STANDARDS FOR Oli!NERS AND OPERATORS OF NEW HAZARDOUS 
WASTE LAND DISPOSAL FACILITIES 

ESTABLISHES MIN I MUM NATIONAL STANDARDS THAT DEFINE THE ACCEPT ABLE 
MANAGEMENT OF HAZARDOUS WASTE FOR NEW LAND DISPOSAL FACILITIES 

40CFR270 EPA ADMINISTERED PERMIT PROGRAMS: THE HAZARDOUS WASTE PERMIT 
PROGRAM 

ESTABLISHES PROVISIONS FOR THE HAZARDOUS WASTE PERMIT PROGRAM UNDER 
SUBTITLE C OF THE SOLID WASTE DISPOSAL ACT, AS AMENDED BY THE RESOURCE 
CONSERVATION AND RECOVERY ACT 

40CFR271 REQUIREMENT FOR AUTHORIZATION OF STATE HAZARDOUS WASTE 
PROGRAMS 

SPECIFIES THE PROCEDURES EPA WILL FOLLOW IN APPROVING , REVISING , AND 
WITHDRAWING APPROVAL OF STATE PROGRAMS AND THE REQUIREMENTS STATE 
PROGRAMS MUST t1EET TO BE APPROVED BY THE ADMINISTRATION UNDER SECTION 
3006 (B) OF RCRA 

40CFR268 LAND DISPOSAL RESTRICTIONS 

IDENTIFIES HAZARDOUS WASTES THAT ARE RESTRICTED FROM LAND DISPOSAL 
AND DEFINES THOSE LIMITED CIRCUt<fSTANCES UNDER WHICH AN OTHERWISE 
PROHIBITED WASTE MAY CONTINUE TO BE LAND DISPOSED • 

THE ENVIRONMENTAL PROTECTION AGENCY HAS ISSUED A FINAL RULE PROMULGATING 
REGULATIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT <RCRA) , AS 
AMENDED BY THE HAZARDOUS AND SOL I D WASTES AMENDMENTS OF 1984, 
RESTRICTING LAND DISPOSAL OF CERTAIN "CALIFORNIA LIST" WASTES. HAZARDOUS 
WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
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(52FR25760 7/8/87) 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 

40CFR 148 UNDERGROUND INJECT I ON RESTRICTIONS 
EFFECTIVE DATE: 8/8/90 
53FR30908 8/16/88 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

CAS NUMBER 
75-09-2 

REGISTRY TOXIC CHEMICALS NUMBER 
PA8050000 

BULLETINS 

SPECIAL INFORMATION 
TYPE WHAT INFORMATION YOU REQUIRE 
/ALL/, SPECIFIC INFORMATION CBY 4-LETTER COMMAND, /HELP/, OR /NONE/. 

METHYLENE CHLORIDE - NO MORE HITS IN DATABASE. 

ENTER NAME, KEYWORD, SYMPTOM, STLA, NAMELIST, HELP, OR QUIT. 

ENTER WHICH OHS SERVICE YOU WISH TO ACCESS: 
> TO ACCESS HAZARDLINE, TYPE /HAZARD/ 
> TO ACCESS ENVIRONMENTAL HEALTH NEVJS, TYPE /EHN/ 
> TO ACCESS MATERIAL SAFETY DATA SHEET, TYPE /MSDS/ 
> TO EXIT THE SYSTEM, TYPE /LOGOFF/ 
PRESS RETURN KEY AFTER ENTERING COMMAND. 

LOGGED OFF LINE# 01 DATE= 07/02/90 TIME= 16-13-19 
** Inactivity Timeout - Disconnected. ** 
** Connect Pending, F'l ease l~ai t... (or Hit <Return> Key to Abort. l ** 
CONNECTED TO HAZARDLINE 07/02/90 16:15:24 
ENTER lLOGON COMMAND AND** Inactivity Timeout- Disconnected. ** 



FORMULA 
C2H2CL2 

SYNONYMS 
1,1-DICHLOROETHYLENE 
1~1-DCE 

SCONATEX 
VDC 
NCI-C54262 
VINYLIDINE CHLORIDE 
UN 1303 
1~1-DICHLOROETHENE 

ETHYLENE, 1,1-DICHLORO
ETHENE, 1~1-DICHLORO

VINYLIDENE CHLORIDE< I I> 
RCRA U078 
OHS25070 

PERMISSIBLE EXPOSURE LIMIT 
1 PPM OSHA TWA 
5 PPM ACGIH TWA; 20 PPM ACGIH STEL 
HUMAN INADEQUATE EVIDENCE FOR CARCINOGENICITY <!ARC> 
ANIMAL LIMITED EVIDENCE FOR CARCINOGENICITY <IARC> 
POSSIBLE HUMAN CARCINOGEN <EPA - CATEGORY C) 
REPRODUCTIVE EFFECTS DATA <RTEC> 
MUTAGENIC DATA <RTEC> 
AQUATIC TOXICITY RATING 1/Z <TLM96 100 - 1000 PPM> 

NO DATA LOCATED - RATED BY THE NATIONAL ACADEMY OF SCIENCES 
CERCLA HAZARD RATINGS - TOXICITY 3 - IGNITABILITY 3 - REACTIVITY 2 -

PERSIST ANCE 1 

TOXICOLOGY: VINYLIDINE CHLORIDE IS A TOXIC EYE, SKIN, AND t·1UCOUS 
MEMBRANE IRRITANT, CENTRAL NERVOUS SYSTEM DEPRESSANT, NEPHROTOXIN, AND 
HEPATOXIN. 

INGEST I ON OR INHALATION CAUSES COUGHING , D I Z Z I NESS , DROWSINESS , AND 
UNCONSCIOUSNESS. ALCOHOLIC BEVERAGES ENHANCE THE TOXIC EFFECTS. 

tv'INYLIDENE CHLORIDE PRODUCES MALIGNANT TUMORS IN MICE AND RATS, SOME 
OF l•JHICH ARE SIMILAR TO THOSE PRODUCED BY VINYL CHLORIDE. 

THE THRESHOLD LIMIT VALUE IS BELIEVED LOW ENOUGH TO PREVENT OVERT 
TOXICITY IN EXPOSED WORKERS. 
IHL-HMN TCLO: 25 PPM 
IHL -RAT LCLO: 10000 PPM/24 HR 
IHL -MUS LC50: 98 PPM/22 HR 
ORL-F\AT LD50: 
ORL-DOG LDLO: 
IVN-DOG LDLO: 
SCU-RBT LDLO: 

200 
5750 

225 
3700 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

I MMED I ATEL Y DANGEF\OUS TO LIFE OR HEALTH CONCENTRATION 
NONE SPECIFIED 

PHYSICAL DESCRIPTION 
COLORLESS LIQUID. MILD, SWEET ODOR RESEMBLING THAT OF CHLOROFORM. 

CHEMICAL AND PHYSICAL PROPERTIES 
MOLECULAR WE I GHT : 97 
BOILING POINT AT 1 ATM, F: 89 F 
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~LH~H ~UlNI! LLUb~U LU~~ ~ \Uh U~~N LU~ 1~ ULJ: ~ r 
VAPOR PRESSURE @ 20 C , Mt·1HG : 591 MM @ 25 C 
MELTING POINT! F: -188 F 
UPPER EXPLOSIVE LIMIT IN AIR, i: BY VOLUME: 16 .Of. 
LOWER EXPLOSIVE LIMIT IN AIR, f. BY VOLUME: 7 .3/. 
AUTOIGNITIDN TEMPERATURE: 1058 F 
VAPOR DENSITY (AIR=U : 3.4 

INCOMPATIBILITIES 
STRONG OXIDIZERS 
STRONG ACIDS 
STRONG BASES 

PERSONAL PROTECTIVE EQUIPMENT 
EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE APPROPRIATE 
PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY TO PREVENT REPEATED OR 
PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. FACE SHIELDS SHALL COMPLY 
WITH 29CFR1910.133<A> <2>, <A> (4), <A> (5), AND <A> (6). 

EMPLOYERS SHALL ENSURE THAT CLOTHING WET WITH THIS SUBSTANCE IS PLACED 
IN CLOSED CONTAINERS FOR STORAGE UNTIL IT CAN BE DISCARDED DR UNTIL THE 
EMPLOYER PROVIDES FOR THE REMOVAL OF THE CONTAMINANT FROM THE CLOTHING. 
IF THE CLOTHING IS TO BE LAUNDERED DR DTHERl~ISE CLEANED TO REMOVE THE 
CONTAMINANT, THE EMPLOYER SHALL INFORM THE PERSON PERFORMING THE 
CLEANING OPERATION OF THE HAZARDOUS PROPERTIES OF THE SUBSTANCE. 

ACGIH "GUIDELINES FOR THE SELECTION OF CHEMICAL PROTECTIVE CLOTHING" 
INDICATED THE FOLLOWING PROTECTIVE RATINGS FOR MATERIALS COMMONLY 
USED FOR PROTECTIVE CLOTHING. THESE RATINGS ARE BASED PRIMARILY ON 
QUANTITATIVE TEST RESULTS AND QUALITATIVE RESISTENCE INFORMATION. 
<THE RECOMMENDATIONS APPLY TO THE PURE SlJBSTANCE ONLY; BREAKTHROUGH
TIME 1'1AY VARY FOR MIXTURES.) ( A "+" DESIGNATES A BLEND OF MATERIAL, 
l~HILE A"/" DESIGNATES A COATED OR LAMINATED MATERIAL.) 
VINYLIDENE CHLORIDE: 

EXCELLENT/GOOD: 
NONE INDICATED 

FAIR/GOOD: 
CHLORINATED POLYETHYLENE 

GOGGLES 
EMPLOYERS SHALL PROVIDE AND ENSURE THAT EMPLOYEES USE SPLASH-PROOF 
SAFETY GOGGLES WHICH COMPLY WITH 29CFR 1 91 0 • 133 (A) ( 2) - <A) < 6) WHERE THIS 
LIQUID MAY CONTACT THE EYES. 

WASHING CHEMICALS FROM THE SKIN 
EMPLOYERS SHALL ENSURE THAT EMPLOYEES WHOSE SKIN BEC0t1ES l~ET t~ITH THIS 
SUBSTANCE PROPMTLY V.JASH DR SHOWER TO REMOVE ANY CONTAMINANT FRDt1 THE 
SKIN. 

ROUTINE CHANGING OF llJDRK CLOTHING 
NOT REQUIRED 

CLOTHING REMOVAL FOLLOl~ING ACCIDENTAL CONTAMINATION 
EMPLOYERS SHALL ENSURE THAT ANY CLOTHING WHICH BECOMES WET WITH THIS 
FLAMMABLE LIQUID BE REMOVED IMMEDIATELY AND NOT REllJOj;:N UNTIL THE 
SUBSTANCE IS REMOVED FROM THE CLOTHING. 



EMPLOYERS SHALL ENSURE THAT EMPLOYEES DO NOT EAT OR SMOKE IN AREAS l>JHERE 
THIS SUBSTANCE IS HANDLED~ PROCESSED OR STORED. 

RESF' I RAT OR SELECTION <UPPER LIM IT DEVICES PERM ITT ED) 

10 PPM 
- TYPE 'C' SUPPLIED-AIR RESPIRATOR 
- SUPPLIED-AIR RESPIRATOR 

WITH HALF -MASK 
OPERATED IN PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 

- AUXILIARY SELF-CONTAINED BREATHING APPARATUS 
- CHEt1ICAL CARTRIDGE RESPIRATOR 

WITH AN ORGANIC VAPOR CANISTER 
PROVIDING PROTECT I ON AGAINST SPECIFIC COMPOUND OF CONCERN 

25 PPM 
- Pot.JERED A I R-PUR IF Y I NG RESPIRATOR 

WITH A FULL FACE-PIECE, HELMENT, OR HOOD 
PROVIDING PROTECT I ON AGAINST SPECIFIC COMPOUND OF CONCERN 

- GAS MASK 
(CHIN-STYLE OR FRONT- OR BACK -MOUNTED CANISTER l 
PROVIDING PROTECTION AGAINST SPECIFIC COMPOUND OF CONCERN 

100 PPM 
- TYPE 'C' SUPPLIED-AIR RESPIRATOR 
- SUPPLIED-AIR RESPIRATOR 

WITH A FULL FACE-PIECE 
- AUXILIARY SELF-CONTAINED BREATHING APPARATUS 
- SELF-CONTAINED BREATHING APPARATUS 

WITH A FULL FACE-PIECE 
OPERATED IN PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 

- TYPE 'C' SUPPLIED-AIR RESPIRATOR 
- SUPPLIED-AIR RESPIRATOR 

WITH A FULL FACE-PIECE 
OPERATED IN PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 

1000 PPM 
- TYPE 'C' SUPPLIED-AIR RESPIRATOR 
- SUPPLIED-AIR RESPIRATOR 

WITH A FULL FACE-PIECE 
- AUXILIARY SELF-CONTAINED BREATHING APPARATUS 
- TYPE 'C' SUPPLIED-AIR RESPIRATOR 
- SUPPLIED-AIR RESPIRATOR 

1.-tJ I TH HALF -MASK 
- AU X I LI ARY SELF-CONTAINED BREATHING APPARATUS 

>3600 PPM 
- SELF-CONTAINED BREATHING APPARATUS 

WITH A FULL FACE-PIECE 
OPERATED IN PRESSURE-DEMAND, POSITIVE-PRESSURE, OR CONTINUOUS-FLOW 

MODE 

FIREIFGHTING 



WliH H ~ULL ~HL~-~~~L~ 
OPERATED IN PRESSURE-DEMAND OR POSITIVE-PRESSURE MODE 

ROUTE OF ENTRY INTO BODY 
INHALATION 
INGESTION 
SKIN OR EYE CONTACT 

SYMPTOMS 
SUN IRRITATION 
~1UCOUS MEMBRANE I RR IT AT I ON 
CONJUNCTIVITIS 
WEIGHT LOSS 
NARCOSIS 
CENTRAL NERVOUS SYSTEM DEPRESSION 
MAMMARY ADENOCARCINOMA 
DERMATITIS 
CARDIAC ARRHYTHMIA 
RESPIRATORY EDEMA 
LIVER DAMAGE 
KIDNEY DAt1AGE 
EYE IRRITATION 
SKIN IRRITATION 
REPRODUCTIVE EFFECTS IN EXPERIMENTAL ANIMALS 

FIRST AID PROCEDURES FOLLOWING EXPOSURE 
IF THIS CHEMICAL GETS INTO THE EYES, WASH THE EYES IMMEDIATELY WITH 
LARGE AMOUNTS OF WATER OR NORMAL SALINE, OCCASIONALLY LIFTING UPPER AND 
LOliJER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS <APPROXIMATELY 15-20 
MINUTES) • GET MEDICAL ATTENTION IMMEDIATELY. 

IF THIS CHH1 I CAL GETS ON THE SKIN, REMOVE CONT AM I NAT ED CLOTHING AND 
SHOES IMMEDIATELY. WASH AFFECTED AREA WITH SOAP OR MILD DETERGENT AND 
LARGE AMOUNTS OF J.lJATER UNTIL NO EVIDENCE OF CHEMICAL REMAINS 
<APPROXIMATELY 15-20 MINUTES>. GET MEDICAL ATTENTION IMMEDIATELY. 

IF THIS CHEt1ICAL HAS BEEN INHALED, REMOVE FROt1 EXPOSURE AREA TO FRESH 
AIR IMMEDIATELY. IF BREATHING HAS STOPPED~ PERFORM ARTIFICIAL 
RESPIRATION. KEEP PERSON tiJARM AND AT REST. TREAT SYMPTOMATICALLY AND 
SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. 

INGESTED HALOGENATED HYDROCARBONS: 
IF THE PERSON IS CONSCIOUS AND NOT CONVULSING, INDUCE H1ESIS BY 
GIVING SYRUP OF IPECAC <KEEPING THE HEAD BELOllJ THE HIPS TO PREVENT 
ASPIRATION), FOLLOWED BY WATER. REPEAT IN 20 MINUTES IF NOT EFFECTIVE 
INITIALLY. IN PATIENTS WITH DEPRESSED RESPIRATION OR IF EMESIS IS NOT 
PFmDUCED ~ PERFORM GASTRIC LAVAGE CAUTIOUSLY. <DREISBACH~ HANDBOOK OF 
POISONING, 12TH ED.) • TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GASTRIC 
LAVAGE SHOULD BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. GET 
MEDICAL ATTENTION IMMEDIATELY. 

ORGANS 
EYES 
SKIN 



KC~~!KHIUKT ~T~ICM 

CENTRAL NERVOUS SYSTEM 
RESPIRATORY SYSTEM 
KIDNEYS 
LIVER 

STATUS OF REGULATORY ENFORCEMENT 
OSHA STANDARD 29CFR1910 .1200 HAZARD COMMUNICATION 

REQUIRES CHEMICAL MANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDS 
OF CHEMICALS l~HICH THEY PRODUCE OR IMPORT, AND ALL EMPLOYERS TO 
PROVIDE INFORMATION TO THEIR EMPLOYEES CONCERNING HAZARDOUS CHEMICALS 
BY MEANS OF A HAZARD COMMUNICATION PROGRAM, LABELS AND OTHER FORMS OF 
WARNING, MATERIAL SAFETY DATA SHEETS, AND INFORMATION AND TRAINING. 
REQUIRES DISTRIBUTORS TO TRANSMIT REQUIRED INFORMATION TO EMPLOYERS. 
52FR31852 8/24/87 

OSHA STANDARD 29CFR 1910 • 1000 A I R CONTAMINANTS 
TABLE Z-1 

OSHA STANDARD 29CFR 1910 • 9 4 VENTILATION 

OSHA STANDARD 29CFR 1 91 0 • 134 RESPIRATORY PROTECT I ON 

OSHA STANDARD 29CFR1910 .20 ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL 
RECORDS 

OSHA STANDARD 29CFR 1 91 0 • 132 PERSONAL PROTECTIVE EQUIPMENT 

OSHA STANDARD 29CFR1910 .141 SANITATION 

OSHA STANDARD 29CFR 1910 • 151 MEDICAL SERVICES AND FIRST AID 

OSHA STANDARD 29CFR1910 .133 EYE AND FACE PROTECTION 

40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

REQUIRES MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES 
AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACT! ONS TO HEALTH 
OR THE ENVIRONMENT ALLEGED TO HAVE BEEN CAUSED BY A SUBSTANCE OR 
MIXTURE. EPA MAY INSPECT AND REQUIRE F:EPORTI NG OF SUCH RECORDS • 
48FR38178 08/22/83 

SUBSTANCE LISTED TOXIC SUBSTANCES CONTROL ACT INVENTORY 

40CFR116 DESIGNATION OF HAZARDOUS SUBSTANCE 
DESIGNATED AS HAZARDOUS SUSBSTANCE IN ACCORDANCE WITH SECTION 311 <En (2) 
CAl OF THE CLEAN WATER ACT. INCLUDES ANY ISOMERS AND HYDRATES, AS WELL 
AS ANY SOLUTIONS AND MIXTURES CONTAINING THIS SUBSTANCE. 

49CFR172 .101 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME, CLASS, LABEL, PACKAGING, AND OTHER REQUIREMENTS 

DESIGNATED IN HAZARDOUS MATERIALS TABLES AS HAZARDOUS MATERIAL FOR 
THE PURPOSE OF TRANSPORTATION. 

49CFR172 .102 TABLES OF HAZARDOUS MATERIALS, THEIR DESCRIPTION, PROPER 
SHIPPING NAME , CLASS , LABEL , PACKAGING , AND OTHER REQUIREMENTS 

DESIGNATED IN OPTIONAL HAZARDOUS MATERIALS TABLE <UNDER N .0 .S. 



4~LFkl/2.101 FOR 1NTERNAT1UNAL SHIPMENTS. 

TECHNICAL ASSISTANCE DATA COMPLETED/PUBLISHED CLEAN WATER ACT 
< CWA) SECT! ON 311 

40CFR117 DETERMINATION OF REPORTABLE DUANTITIES FOR HAZARDOUS 
SUBSTANCES 
DUANT IT I ES , AS LISTED IN TABLE 302 • 4 40CFR302 , THAT MAY BE HARMFUL AND 
WHICH THE DISCHARGE IS A VIOLATION OF THE CLEAN WATER ACT SECTION 
311 <B> <3> AND REDUIRES NOTICE AS SET FORTH IN SECTIONS 103 (A) AND 103 <B> 
OF CERCLA. 

SOURCE/EXPOSURE ASSESSMENT CDt1PLETED/PUBLISHED CLEAN AIR 
ACT <CAA> 

REGULATION PROMULGATED RESOURCE CONSERVATION AND RECOVERY ACT 
( RCRA) 40CFR260 

SUBSTANCE LISTED HAZARDOUS 
STATE OF CALIFORNIA ADMINISTRATIVE CODE 
TITLE 22. SOCIAL SECURITY 
DIVISION 4. ENVIRONMENTAL HEALTH 
CHAPTER 30. MINIMUM STANDARDS FOR MANAGEMENT OF HAZARDOUS AND 
EXTREMELY HAZARDOUS WASTES 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFR261 .32 EPA HAZARDOUS WASTE NO. K020: HEAVY ENDS FROM THE 
DISTILLATION OF VINYL DICHLORIDE IN VINYL CHLORIDE MONOMER 
PRODUCTION. <T> 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRAl 
40CFR261 • 32 EPA HAZARDOUS l.JASTE NO. K019: HEAVY ENDS FROM THE 
DISTILLATION OF ETHYLENE DICHLORIDE IN ETHYLENE CHLORIDE 
PRODUCTION. <T> 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> 
40CFR261 • 32 EPA HAZARDOUS l.JASTE NO • K029 : WASTE FROM THE PRODUCT 
STEAM STRIPPER IN THE PRODUCT I ON OF 1 , 1 , 1-TRICHLOROETHANE • < T) 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 
40CFR261. 32 EPA HAZARDOUS l•JASTE NO. K073: CHLORINATED HYDRO
CARBON WASTE FROM THE PUF:IFICATION STEP OF THE DIAPHRAM CELL 
PROCESS USING GRAPHITE ANODES IN CHLORINE PRODUCTION. <T> 

SUBSTANCE LISTED RESOURCE CONSERVATION AND RECOVERY ACT ( RCRA l 
40CFR261 .31 EPA HAZARDOUS l•JASTE NO. F024: WASTES, INCLUDING BUT NOT 
LIMITED TO, DISTILLATION F:ESIDUES, HEAVY ENDS, TARS, AND REACTOF; 
CLEAN-OUT WASTES FROM THE PRODUCTION OF CHLORINATED ALIPHATIC 
HYDROCARBONS, HAVING CARBON CONTENT FROM 1-5, UTILIZING FREE RADICAL 
CATALYZED PROCESSES. <THIS LISTING DOES NOT INCLUDE LIGHT ENDS, SPENT 
FILTERS AND FIL TEF: AIDS, SPENT DESSICANTS, WASTEWATER, ~JASTEl.JATER 

TREATMENT SLUDGES, SPENT CATALYSTS, AND WASTES LISTED IN 40CFR261 .32) • 
(T) 

15CFR399 .2, SUPPLEMENT 1 - COMMODITY INTERPRETATION 24: CHEMICALS 
VALIDATED LICENSE REDUIRED FOR EXPORT TO LIB IA, NORTH KOREA, VIETNAM, 
KAMPUCHEA, OR CUBA 

TOXIC SUBSTANCE CONTROL ACT <TSCA) SECTION 8 <E> INITIAL 



40CFR372 SARA TITLE II I SECTION 313 TOXIC CHEMICAL RELEASE REPORT! NG: 
COMMUNITY RIGHT-TO-KNOW 

40CFR 141 • 50 NATIONAL F'R I MARY DR I Nf::: I NG l!JATER REGULATIONS 
MAXIMUM CONTAMINANT LEVEL FOF; VINYLIDENE CHLORIDE: 0.007 MG/L 
EFFECTIVE DATE: 01/09/89 
52FR25691 07/08/87 

THE ENVIRONMENTAL F'ROTECTI ON AGENCY HAS ISSUED A FINAL PULE F'ROMULGA TI NG 
PEGULATIONS UNDEP THE PESOURCE CONSERVATION AND RECOVERY ACT <RCRA> , AS 
At1ENDED BY THE HAZARDOUS AND SOLID l•JASTES At1ENDMENTS OF 1984, 
PESTRICTING LAND DISPOSAL OF CERTAIN "CALIFORNIA LIST" WASTES. HAZARDOUS 
WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
GREATER THAN DR EQUAL TO 1000 MG/KG ARE PROHIBITED FROM LAND DISPOSAL. 
EFFECTIVE DATE: 7/8/87 
(52FR25760 7/8/87) 

SUBSTANCE LISTED BY THE NEl!J .JERSEY WORKER AND Cot1t1UNITY PIGHT TO 
KNOW ACT , P. L. 1983, CHAPTER 315 • N.J. S. A. 34: A-1 • EMPLOYERS COVERED: 
SIC CODES 20-39, 46-49, 51, 75, 76, 80, 82, AND 84. 

SUBSTANCE LISTED UNDER THE STATE OF FLORIDA TOXIC SUBSTANCES IN THE 
WORKPLACE RIGHT TO KNOl!J LAl!J, CHAPTER 442 OF THE FLORIDA STATUTES. 

SUBSTANCE LISTED UNDER THE STATE OF l-<JEST VIRGINIA DIRECTOR OF 
HEALTH LEGISLATIVE RULES FOR HAZARDOUS SUBSTANCES, CHAPTER16, 
ARTICLE 31. SECTION 4 (A) • 

SUBSTANCE LISTED UNDER THE STATE OF CALIFORNIA HAZARDOUS SUBSTANCES 
INFORMATION AND TRAINING ACT. CALIFORNIA LABOR CODE • DIVIS I ON 5 , 
CHAPTER 2.5 

SUBSTANCE LISTED UNDEF: THE STATE OF PENNSYLVANIA WORKER AND Cot1MUNITY 
RIGHT TO KNOW ACT, P.L. 734, NO. 159. 

SUBSTANCE LISTED UNDER THE STATE OF ILLINOIS TOXIC SUBSTANCES DISCLOSURE 
TO EI'1PLOYEES ACT, TITLE 56, CHAPTER I. SUBCHAPTER B. SECTION 205. 

THIS SUBSTANCE TESTED FOR MUTAGENESIS/GENETIC TOXICITY BY THE 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES ( N I EHS) 

THIS SUBSTANCE TESTED FOR SYSTEMIC/OPGAN TOXICITY BY THE NATIONAL 
INSTITUTE OF DIABETES AND DIGESTIVE AND KIDNEY DISEASES <NIDDKD> 

SUBJECT TO ENVIRONMENTAL PROTECT! ON AGENCY (EPA) RULE PROHIBITING 
UNDERGROUND INJECTION OF HALOGENATED ORGANIC COMPOUNDS AT CONCENTRATIONS 
GREATER THAN OR EQUAL TO 10,000 MG/KG. 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 
40CFR148 .12 

UNDER THE CALIFORNIA AIR TOXICS HOT SPOTS INFORMATION AND ASSESSMENT 
ACT OF 1987 , OPERATORS OF FACILITIES WHICH RELEASE , OR HAVE THE 
POTENTIAL TO RELEASE, SPECIFIED QUANTITIES OF THIS SUBSTANCE MUST 
SUBMIT TO THE APPROPRIATE LOCAL AIR POLLUTION CONTROL DISTRICTS, OR 
A I R QUALITY MANAGEMENT DISTRICTS, COMPREHENSIVE EMISSIONS INVENTORY 
PLANS AND HEALTH RISK ASSESSMENTS ADOPTED BY THE CALIFORNIA AIR 
RESOURCES BOARD <ARB) • 



AB 2588, CHAPTER 1252 

THIS SUBSTANCE SUBJECT TO REQUIREMENTS OF CANADA'S WORKPLACE HAZARDOUS 
MATERIALS INFORMATION SYSTEM <WHMIS> • THE REGULATIONS REQUIRE SUPPLIERS 
OF HAZARDOUS MATERIALS TO PROVIDE ADEQUATE LABELS AND MATERIAL SAFETY 
DATA SHEETS <MSDS'S) AS CONDITIONS OF SALE AND IMPORTATION. EMPLOYERS 
MUST PROVIDE LABELS , MSDS' S AND WORKER EDUCATION PROGRAMS IN THE 
l•JORKPLACE • 
EFFECTIVE DATE: 10/31188 

CERCLA PRIORITY GROUP II SUBSTANCE 
53FR41280 

INTERNATIONAL CIVIL AVIATION ORGANIZATION <ICAO> - TABLE 2-14 
DANGEROUS GOODS LIST ; THEIR DESCRIPTION , PROPER SHIPPING NAME , CLASS , 
LABEL , PACKAGING AND OTHER REQUIREMENTS. 

DES I GNAT ED AS A DANGEROUS GOOD FOR THE PURPOSE OF A I R TRANSPORAT I ON • 

40CFR370 SARA TITLE II I SECTION 311 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

SUBPART B - REPORTING REQUIREMENTS 

40CFR370 SARA TITLE I I I SECTION 312 HAZARDOUS CHEMICAL REPORTING: 
COMMUNITY RIGHT-TO-KNOW 

SUBPART D - INVENTORY FORMS 

40CFR60 .488 SUBSTANCE LISTED AS CHEMICAL PRODUCED BY AFFECTED 
FACILITIES UNDER THE CLEAN AIR ACT <CAA> SECTION 111. 

40CFR148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECTION OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 617/89 
54FR25416 6/14/89 

40CFR148 SUBJECT TO EPA RULE PROHIBITING UNDERGROUND INJECTION OF 
THIS HAZARDOUS WASTE. 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

40CFR268 SUBJECT TO EPA LAND DISF'OSAL RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
53FR26594 6/23/89 

29CFR 191 0 • 1450 SUBJECT TO OSHA STANDARD REGULATING OCCUPATIONAL 
EXPOSURE TO HAZARDOUS CHEMICALS IN LABORATORIES. 
EFFECT! VE DATE: 5/1/90 
55FR3300 1/31/90 

33CFR160 .211 AND 213 U.S. COAST GUARD REQUIRES 24 HOURS ADVANCE NOTICE 
TO CAPTAIN OF THE PORT WHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT OR 
DEPART FROM PORT. 

46CFR 151 • 01-1 0 (B) CARGOES REGULATED BY THE COAST GUARD UNDER 
SUBCHAPTER 0 - CERTAIN BULK DANGEROUS CARGOES 

40CFR61 .01 <Bl NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIF.: POLLUTANTS 
SUBPART A - GENERAL PROVISIONS 

40CFR302 CERCLA SECTION 102 DESIGNATION, REPORTABLE QUANTITIES AND 
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40CFR268 LAND DISPOSAL RESTRICTIONS 

MEDICAL SURVEILLANCE REQUIRED 
NO EXAM REQUIRED UNLESS EMPLOYEE TO WEAR FULL FACE-PIECE RESPIRATOR 
ATTENTION TO SMOKING, ALCOHOL, MEDICATION, AND EXPOSURE TO CARCINOGENS 
GENERAL MEDICAL HISTORY 
40CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUBSTANCES 
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT 

TOXIC SUBSTANCES CONTROL ACT <TSCA) SECTION 8(C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND MIXTURES 
TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO EMPLOYEE HEALTH FOR 
30 YEARS 
48FR38187 08/22/83 
48FR39225 08/30/83 <EFFECTIVE DATE CORRECTION) 
RESPIRATORY HISTORY 
PRE-PLACEMENT AND ANNUAL EXAMS 
PHYSICIAN EXAMINATION 
INDUSTRIAL EXPOSURE HISTORY 
VISION TEST 

HISTORY OF HEPATITIS, BLOOD TRANSFUSIONS, HOSPITALIZATION 
BLOOD CHEMISTRY 
COMPLETE BLOOD COUNT 
CHRONIC RESPIRATORY DISEASE 
LIVER FUNCTION 
ELECTROCARDIOGRAM 
URINALYSIS 

14 BY 17 CHEST P.A. X-RAY 
ALKALINE PHOSPHATASE 
GGTP 
SGOT 
SGPT 
DIRECT BILIRUBIN 
D I F{ECT BILIRUBIN 
LDH 

CEF:T IF I CATIONS 
NUCLEAR REG • 0041 

HEALTH STATUS CLASSIFICATION 

OSHA RESPIRATOR CERTIFICATION 29CFF~1910.134 

DEPARTI'1ENT OF TRANSPORTATION IF OPERATES HEAVY EQUIPMENT 

Et1PLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT 

EMPLOYEE MEDICAL RECORDS RECEIPT 

TOXIC SUBSTANCES CONTROL ACT <TSCA) SECTION 8(C) RULE REQUIRES 
MANUFACTURERS AND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND 
MIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO 



MEDICAL WARNING REQUIRED FOR MEDICAL EXAM REFUSAL SIGNED 
BY EMPLOYEE 

SPECIAL DIAGNOSTIC TESTS 
NONE IN COMMON USE 

LEAKS AND SPILL PROCEDURES 
REPORTABLE QUANTITY <RQl 100 LB. (45.4 KGl 
A REPORTABLE QUANTITY OF ONE HUNDRED POUNDS APPLIES TO THIS SUBSTANCE 
ESTABLISHED BY SECTIONS 101 ( 14) AND 102 <Bl OR ADJUSTED UNDER SECTION 
102 <Al OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE! COMPENSATION AND 
LIABILITY ACT OF 1980 <CERCLAl. SECTIONS 103(Al AND 103(Bl REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY FOR THAT SUBSTANCE IMMEDIATELY NOTIFY THE NATIONAL 
RESPONSE CENTER (800) 424-8802; IN THE l.o.JASHINGTON, D.C. METROPOLITAN 
AREA (202) 426-2675. 
40CFR302 

************************************************************************ 

DEPARTMENT OF TRANSPORTATION HAZARD CLASS 
49CFR172 .101 HAZARDOUS MATERIALS TABLE 

FLAMMABLE LIQUID 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 
49CFR172 .101 AND 49CFR172 SUBPART E: 

FLAMMABLE LIQUID 

************************************************************************ 

INTERNATIONAL MARITH1E ORGANIZATION HAZARD CLASS 
49CFR172 .102 OPTIONAL HAZARDOUS 1'1ATERIALS TABLE 

(I NH I B ITE[I) 
CLASS 3.1-INFLAMMABLE LIQUIDS 

INTERNATIONAL MARITIME ORGANIZATION LABELING SPECIFICATIONS FOR 
DOMESTIC AND EXPORT SHIPMENTS 
49CFR172 .102 

FLAMt1ABLE LIQUID 

************************************************************************ 

FOLLOWING INFORMATION RECOMMENDED FOR THE EMERGENCY HANDLING OF 
HAZARDOUS MATERIALS 

IF MATERIAL ON FIRE OR INVOLVED IN FIRE: 
* EXTINGUISH FIRE ONLY IF FLOW CAN BE STOPPED 
* APPLY FLOODING QUANT IT I ES OF WATER AS FOG 
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* l'-JATER SHOULD BE APPLIED FROM AS FAR A DISTANCE AS POSSIBLE 
* USE ALCOHOL FOAM OR C02 OR DRY CHEMICAL EXTINGUISHER~; 

IF MATERIAL IS NOT ON FIRE AND IS NOT IN'vOLVED IN FIRE: 
* KEEP A~'-JAY FROM SPAFU:::S, FLAMES AND OTHEF: SOURCES OF IGNITION 
* DO NOT ALLOl'-J MATEF:IAL TO CONTAMINATE l'-JATER SOURCES AND SE\>JERS 
* CONTAIN FLOl'-J \IJITH DIKES AS NECESSARY 
* ATTEt1PT TO STOP LEAK IF l•JITHOUT HAZARD 
* CONTROL VAF'ORS l'-JITH WATER SPRAY 

PERSONNEL PROTECT I ON : 
* AVOID BREATHING DUST /VAPORS/FUMES FROM MATERIAL 
* KEEP UPWIND 
* AVOID SKIN CONTACT WITH MATERIAL 
* WEAR BOOTS , PROTECTIVE GLOVES AND GAS TIGHT GOGGLES 
* WASH CONTAMINATED SKIN WITH COPIOUS AMOUNTS OF WATER OR SOAP AND 

WATER 
* DO NOT HANDLE BROKEN PACKAGES WITHOUT PROTECTIVE EC!U I F'MENT 

************************************************************************ 

FOLLWING INFORMATION FROM DEPARTMENT OF TRANSPORTATION/U.S. COAST GUARD 
"CHEMICAL RESPONSE INFORMATION SYSTEM", REGARDING WATER SPILLS: 

* U.S. COAST GUARD REQUIRES 24 HOUR ADVANCE NOTICE TO CAPTAIN OF THE 
PORT WHEN THIS SUBSTANCE IS SCHEDULED TO ARRIVE AT PORT WHEN 
TRANSPORTED IN BULK QUANTITY 

* SUBSTANCE SINKS IN WATER 
* RESTRICT ACCESS OF GENERAL PUBLIC WHEN APPRECIABLE DANGER ARISES FFWt1 

SPILL 
* RESTRICT IGNITION SOURCES WHEN SUBSTANCE INVOLVED 
* RESTRICT HUMAN USE WHEN SUBSTANCE INVOLVED 
* PUMP SINKING LI C!U I D OR FINELY DIVIDED SOLIDS 
* REMOVE IMMOBILIZED MASSES OF POLLUTION AND PRECIPITATES WITH 

ME CHAN I CAL DREDGES OR LIFTS 
* HIGHLY VOLATILE, AVOID INHALATION, VAPORS OR DUST ARE IRf;:ITATING or;: 

TOXIC 
* HIGHLY CORROSIVE, AVOID DIRECT CONTACT, CONTACT WITH SKIN OR EYES 

CAN CAUSE I RR IT AT I ON OR BURNS 
* BURNING NOT RECDr1MENDED, FIRE DIFFICULT TO CONTROL AND/OR POISONOUS 

GAS IS FORMED 
LISTED BY U.S. COAST GUARD UNDER CARGO COMPATIBILITY GROUP VINYL 
HALIDES, INCOMPATIBLE WITH ORGANIC ACIDS AND CAPROLACTAt1 SOLUTION 

t.JASTE 

************************************************************************ 

OBSERVE ALL FEDERAL, STATE OR LOCAL REGULATIONS WHEN STORING OR 
DISPOSING OF THIS SUBSTANCE. CONTACT LOCAL AND/OR STATE ENVIRONMENTAL 
AUTHOF: IT I ES TO INSURE PROPER COMPLIANCE • 

************************************************************************ 
SUBSTANCE IS GAS AT NORMAL PRESSURE AND TEMPERATURE BELOW 
95 F. CLASSIFIED AS SOLID AND/OR HAZARDOUS WASTE ONLY IF 
CONTAINED. 

THIS SUBSTANCE MEETS THE DEFINITION OF A HAZARDOUS WASTE AS DEFINED BY 
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40CFR260 HAZARDOUS t.JASTE MANAGEMENT SYSTEM: GENERAL 

F'ROV I DES DEFINITIONS OF TERt1S, GENERAL STANDARDS, AND OVERV I El.J 
INFORMATION APPLICABLE TO 40CFR PARTS 260-265 

40CFR261 IDENTIFICATION AND LISTING OF HAZARDOUS l•JASTE 

IDENTIFIES THOSE SOLID WASTES t.JHICH ARE SUBJECT TO REGULATION AS 
HAZARDOUS l.JASTES UNDER 40CFR PARTS 262-265, 270, 271, AND 124 AND WHICH 
ARE SUBJECT TO THE NOTIFICATION REQUIREMENTS OF SECTION 3010 OF THE 
RESOURCE CONSERVATION AND RECOVERY ACT <RCRA> AND IDENTIFIES ONLY SOME 
OF THE MATERIALS WHICH ARE HAZARDOUS WASTES UNDER SECTIONS 3007 AND 7003 
OF RCRA 

**THIS COMPOUND, DEPENDING ON THE CHARACTERISTIC, CONCENTRATION** 
AND/OR SOURCE OF THE l.JASTE, MAY BE REGULATED UNDER THE FOLLOW
ING WASTE NUt1BER <S> AND, IN TURN, SUBJECT TO THE CORRESPONDING 
REPORTABLE QUANTITY (RQ) <IF APPLICABLE) : 

40CFR261 .24 TOXICITY CHAF\:ACTERISTIC 
EPA HAZARDOUS WASTE NUMBEF\: D029 
1,1-DICHLOROETHYLENE 
MAXIMUM CONCENTRATION 0. 7 MG/L 

40CFR261 .31 HAZARDOUS l'JASTES FROM NON-SPECIFIC SOURCES 
EPA HAZARDOUS l'JASTE NUMBEF\ F024 

REPOF\T ABLE C!UANT I TY < RD) : 1 LB • 
A F\EPORTABLE QUANTITY OF 1 LB. APPLIES TO THIS HAZARDOUS WASTE FROM 
NON-SPECIFIC SOURCES ADJUSTED UNDER SECT I ON 102 (A) OF THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT <CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 .31. SECTIONS 103 (A) AND 103 <B> REQUIRE THAT 
PERSONS IN CHARGE OF A VESSEL OR FACILITY FROM l-<JHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
<800) 424-8802; OF: IN THE METROPOLITAN l.JASHINGTON, D.C. AREA (202) 
426-2675. 

40CFR261.32 HAZARDOUS l.JASTES FRm1 SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K019 
40CFR261 .31 HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES 
EPA HAZAF:DOUS 1!-JASTE NUMBER F020 
40CFR261 .32 HAZARDOUS WASTES FROM SPECIFIC SOURCES 
EPA HAZARDOUS WASTE NUMBER K029 

REPORTABLE QUANTITY <RQ) : 1 LB. 
A REPORTABLE QUANTITY OF 1 LB. APPLIES TO THIS HAZARDOUS \.IJASTE FROM 
SPECIFIC SOURCES ADJUSTED UNDER SECTION 102 (A) OF THE COMPREHENSIVE 
ENVIRON~1ENTAL RESPONSE, COMPENSATION AND LIABILITY ACT <CERCLA) OF 1980 
IDENTIFIED IN 40CFR261 .32. SECTIONS 103 <A) AND 103 (B) REQUIRE THAT 
PERSONS IN CHARGE OR A VESSEL OR FACILITY FROM WHICH A HAZARDOUS 
SUBSTANCE HAS BEEN RELEASED IN A QUANTITY EQUAL TO OR GREATER THAN THE 
REPORTABLE QUANTITY IMMEDIATELY NOTIFY THE NATIONAL RESPONSE CENTER AT 
(800) 424-8802 = OR IN THE METROPOLITAN WASHINGTON, D.C. AREA (202) 



40CFR261 • 33 DISCARDED COMMERCIAL CHEMICAL PRODUCTS , OFF -SPECIFICATION 
SPECIES, CONTAINER RESIDUES, AND SPILL RESIDUES THEREOF 
EPA HAZARDOUS ~.!JASTE NUt·1BER U078 
1.1-DICHLOROETHYLENE 

40CFR262 STANDARDS AF'F'LICABLE TO GENERATORS OF HAZARDOUS l~ASTE 

ESTABLISHES STANDARDS FOR GENERATORS OF HAZARDOUS \1-JASTE 

40CFR263 STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE 

ESTABLISHES STANDARDS WHICH APPLY TO PERSONS TRANSPORTING HAZARDOUS 
WASTE WITHIN THE UNITED STATES IF THE TRANSPORTATION REQUIRES A MANIFEST 
UNDEF: 40CFR262 

40CFR264 STANDARDS FOR Ol~NERS AND OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEMENT OF HAZARDOUS WASTE 

40CFR265 INTERH'I STATUS STANDARDS FOR OWNERS AND OPERATORS OF HAZARDOUS 
WASTE TREATMENT ! STORAGE , AND DISPOSAL FACILITIES 

ESTABLISHES MINIMUt1 NATIONAL STANDARDS WHICH DEFINE THE ACCEPTABLE 
MANAGEI'1ENT OF HAZARDOUS WASTE DURING THE PEF:IOD OF INTERIM STATUS 

40CFR267 INTERH1 STANDARDS FOR OWNERS AND OPERATORS OF NEW HAZARDOUS 
WASTE LAND DISPOSAL FACILITIES 

ESTABLISHES MINIMUt1 NATIONAL STANDARDS THAT DEFINE THE ACCEPTABLE 
1'1ANAGE1'1ENT OF HAZARDOUS \1-JASTE FOR NEW LAND DISPOSAL FACILITIES 

40CFR270 EPA ADt1INISTERED PERMIT PROGRAMS: THE HAZARDOUS WASTE PERMIT 
PROGRAM 

ESTABLISHES PROVISIONS FOR THE HAZARDOUS WASTE PERMIT PROGRAM UNDER 
SUBTITLE C OF THE SOLID llJASTE DISPOSAL ACT, AS AMENDED BY THE RESOURCE 
CONSERVATION AND RECOVERY ACT 

40CFR271 REQUIREMENT FOF: AUTHORIZATION OF STATE HAZARDOUS WASTE 
PROGRAMS 

SPECIFIES THE PROCEDURES EPA l.!J ILL FOLLOW IN APPROVING , REVISING , AND 
l.!JITHDRAWING APPROVAL OF STATE PROGRAMS AND THE REQUIREMENTS STATE 
PROGRAMS MUST MEET TO BE APPROVED BY THE ADMINISTRATION UNDER SECTION 
3006 < B l OF RCRA 

THE ENVIRONt1ENTAL PROTECTION AGENCY HAS ISSUED A FINAL RULE PROMULGATING 
REGULATIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRAl , AS 
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WASTES CONTAINING HALOGENATED ORGANIC COMPOUNDS IN TOTAL CONCENTRATIONS 
GREATER THAN OR EQUAL TO 1000 MG/KG ARE PROHIBITED FROM LAND DISPOSAL. 
EFFECTI \'E DATE: 7/8/87 
!52FR25760 7/8/871 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 8/8/88 
53FR30908 8/16/88 

40CFR148 UNDERGROUND INJECTION RESTRICTIONS 
EFFECTIVE DATE: 8/8/90 
53FR30908 8/16/88 

40CFR 148 UNDERGROUND I N.JECT I ON RESTRICTIONS 
EFFECTIVE DATE: 6/7/89 
54FR25416 6/14/89 

40CFR 148 UNDERGROUND INJECT I ON RESTRICTIONS 
EFFECTIVE DATE: 6/8/89 
54FR26594 6/23/89 

CAS NUMBER 
75-35-4 

REGISTRY TOXIC CHEMICALS NUt1BER 
KV9275000 

BULLETINS 

SPECIAL INFORMATION 
TYPE l..JHAT INFORMATION YOU REQUIRE 
/ALL/, SPECIFIC INFORMATION <BY 4-LETTER COMMAND, /HELP/, OR /NONE/. 

VINYLIDENE CHLORIDE - NO MORE HITS IN DATABASE. 

ENTER NAME, KEYWORD, SYMPTOM, STLA, NAMELIST, HELP, OR QUIT. 

ENTER WHICH OHS SERVICE YOU WISH TO ACCESS: 
> TO ACCESS HAZARDLINE, TYPE /HAZARD/ 
> TO ACCESS ENVIRONMENTAL HEALTH NHJS, TYPE /EHN/ 
> TO ACCESS MATERIAL SAFETY DATA SHEET, TYPE /MSDS/ 
> TO EXIT THE SYSTEM, TYPE /LOGOFF/ 
PRESS RETURN KEY AFTER ENTERING COMMAND. 

LOGGED OFF LINE # 01 DATE = 07/02/90 TIME = 17-25-50 
LOGOFF coMPLETED - GOODBYE FOR Nm..J ~ 1 I 1 

** Inactivitv Timeout- Disconnected. ** 
** Connect Pending. Please Wait... (or· Hit <Return> Kev to Abm~t.) ** 
CONNECTED TO HAZARDLINE 07/02/90 17:27:55 
ENTER )LOGON COMMAND AND AC** Inactivity Timeout - Disconnected. ** 
** Connect Pending, Please l..Jait ••• (or Hit <Return> Key to Abm-·t.) ** 
CONNECTED TO HAZARDLINE 07/02/90 17:29:59 
ENTER ) LOGON COM11AND AND ACCOUNT NUMBER, PRESS /RETURN/ 
**Inactivity Timeout- Disconnected. ** 
** Connect Pending, Please Wait. • • <or Hit <Return> Key to Abort.) ** 
CONNECTED TO HAZARDLINE 07/02/90 17:32:05 
ENTER ) LOGON COMMAND AND ACCOUNT NUMBER, PRESS /RETURN/ 



SPARTON TECHNOLOGY, INC. 

Coors Road Facility 
Albuquerque, New Mexico 

RCRA FACILITY INVESTIGATION 

GROUNDWATER MONITORING 

ANALYTICAL RESULTS 

DECEMBER 1990 



RPI MOII'fORIIG MILL SUMIIIRY 
---------------------------

DEP'rll !0 DEP'l'B !0 IL!Vl!IOI !0 IL!VA!IOI !0 
fOP OP BOftOM !OP OP BOftOM OP LDG!II OP 

MILL MEASURIIG P'l'. SCRED OP SCRED SCRED SCRID SCRED 
IWMBER ZOII t ILIVlfiOI (ft.) (ft.) (ft. ,MSL) (ft. ,MSL) (n.) 

----------- -------- -------- ------------ ------------ ---------
9 UFZ 5044.11 62.5 67.5 4981.61 4976.61 5.0 

13 UPZ 5043.25 60.0 70.0 4983.25 4973.25 10.0 
14 UFZ 5041.91 61.5 71.5 4980.41 4970.41 10.0 
15 UPZ 5047.49 60.0 70.0 4987.49 4977.49 10.0 
29 ULFZ 5044.51 103.0 113.0 4941.51 4931.51 10.0 
30 ULPZ 5044.70 97.0 107.0 4947.70 4937.70 10.0 
31 ULPZ 5043.53 96.0 106.0 4947.53 4937.53 10.0 
32 LLPZ 5048.05 108.0 118.0 4940.05 4930.05 10.0 
33 UFZ 5044.29 63.0 73.0 4981.29 4971.29 10.0 
34 UFI 5034.49 56.5 66.5 4977.99 4967.99 10.0 
35 UPZ 5042.50 63.2 73.2 4979.30 4969.30 10.0 
36 UP% 5059.35 82.3 92.3 4977.05 4967.05 10.0 
37 UPZ 5091.66 115.0 125.0 4976.66 4966.66 10.0 
38 LLP.Z 5044.32 126.5 136.5 4917.82 4907.82 10.0 
39 LLFZ 5044.06 123.0 133.0 4921.06 4911.06 10.0 
40 LLPZ 5043.35 117 .o 127.0 4926.35 4916.35 10.0 
41 ULPZ 5046.77 92.0 97.0 4954.77 4949.77 5.0 
42 ULPZ 5057.33 105.0 115.0 4952.33 4942.33 10.0 
43 LLPZ 5057.74 127.0 137.0 4930.74 4920.74 10.0 
44 ULPZ 5058.71 106.0 116.0 4952.71 4942.71 10.0 
45 ULFZ 5090.11 143.0 153.0 4947.11 4937.11 10.0 
46 ULFZ 5118.98 170.0 180.0 4948.98 4938.98 10.0 
47 UPZ 5155.83 180.0 195.0 4975.83 4960.83 15.0 
48 urz 5168.31 192.0 207.0 4976.31 4961.31 15.0 
49 3rdFZ 5043.67 137.7 147.7 4905.97 4895.97 10.0 
50 UFZ 5211.51 235.0 250.0 4976.51 4961.51 15.0 
51 UF.Z 5058.86 75.0 85.0 4983.86 4973.86 10.0 
52 UF.Z 5165.81 190.8 206.0 4975.01 4959.81 15.2 
53 OPZ 5164.24 189.8 204.0 4974.44 4960.24 14.2 
55 LLFZ 5168.61 255.0 265.0 4913.61 4903.61 10.0 
56 ULFZ 5168.61 220.0 230.0 4948.61 4938.61 10.0 
57 UFZ 5103.54 126.0 141.0 4977.54 4962.54 15.0 
58 UPZ 5168.89 194.0 209.0 4974.89 4959.89 15.0 
59 ULF% 5059.18 104.5 115.0 4954.68 4944.18 10.5 
60 ULPZ 5133.62 185.0 195.0 4948.62 4938.62 10.0 
61 UFZ 5133.98 158.0 173.0 4975.98 4960.98 15.0 
62 UPZ 5075.00 95.0 110.0 4980.00 4965.00 15.0 
63 UFZ 5065.74 83.0 98.0 4982.74 4967.74 15.0 
64 ULFZ 5097.84 138.8 149.0 4959.04 4948.84 10.2 

PZ-1 urz 5144.22 182.7 198.0 4961.52 4946.22 15.3 

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

(*) UFZ = UPPER PLOW ZOIE 
ULPZ = OPPER LONER PLON ZOKE 
LLP% : LONER LOWER PLON ZOII 

3rdPZ = fBIRD PLON ZOKE 



SAMPLE DATE 
ID SAMPLED 

SPARTON TECHNOLOGY,INC. 
COORS ROAD FACILITY 

ALBUQUERQUE, NEW MEXICO 

SUMMARY OF GENERAL INORGANIC ANALYSES 

CHLORIDE FLUORIDE 
mg/1 mg/1 

( 250 ) ( 1.6 ) 

AMMONIA NITRATE 
as N 
mg/1 

( --- ) 

as N 
mg/1 

( 10 ) 

SULFATE 
mg/1 

( 600 ) 

TOTAL 
KJELDAHL 
NITROGEN 

as N 
mg/1 

( --- ) 

MW-13 02/14/89 24 0.3 0.1 2.2 104 0.3 
MW-13 03/13/89 25 0.4 < 0.1 2.6 100 < 0.1 

MW-14 02/15/89 91 0.2 < 0.1 18 124 0.4 
MW-14 03/14/89 94 0.3 < 0.1 22 133 < 0.1 

MW-15 02/16/89 48 0.4 < 0.1 5.2 122 0.4 
MW-15 03/15/89 36 0.4 < 0.1 4.5 120 < 0.1 

MW-29 02/15/89 26 0.3 < 0.1 2.0 107 0.2 
MW-29 03/13/89 25 0.3 < 0.1 1.9 106 < 0.1 

MW-30 02/14/89 28 0.3 < 0.1 4.6 122 < 0.1 
MW-30 03/14/89 28 0.4 < 0.1 4.4 120 < 0.1 

MW-31 02/13/89 31 0.3 < 0.1 3.5 133 < 0.1 
MW-31 03/15/89 31 0.3 < 0.1 3.3 126 < 0.1 

MW-32 02/16/89 107 
MW-32 03/16/89 88 

MW-33 02/14/89 177 
MW-33 03/14/89 176 

MW-34 
MW-34 
MW-34 

MW-35 
MW-35 

MW-36 
MW-36 

08/16/89 
08/28/89 
08/28/89 

08/15/89 
08/28/89 

08/15/89 
08/28/89 

11 
12 
12 

24 
25 

19 
23 

< 0.1 
0.3 

0.9 
1.1 

0.5 
0.4 
0.4 

0.6 
0.3 

0.4 
0.3 

< 0.1 
< 0.1 

3.5 
6.2 

< 0.1 
< 0.1 
< 0.1 

< 0.1 
< 0.1 

< 0.1 
< 0.1 

0.7 
0.7 

< 0.1 
< 0.1 

1.1 
12 
12 

68 
24 

22 
13 

127 
121 

263 
261 

105 
130 
130 

204 
220 

171 
111 

NOTE : State Standards, where they exist, are shown in parentheses. 

0.3 
< 0.1 

4.7 
6.5 

< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 

< 0.5 
< 0.5 



SAMPLE DATE 
ID SAMPLED 

SPARTON TECHNOLOGY,INC. 
COORS ROAD FACILITY 

ALBUQUERQUE, NEW MEXICO 

SUMMARY OF GENERAL INORGANIC ANALYSES 

CHLORIDE FLUORIDE 
mg/1 mg/1 

( 250 ) ( 1.6 ) 

AMMONIA NITRATE 
as N 
mg/1 

( --- ) 

as N 
mg/1 

( 10 ) 

SULFATE 
mg/1 

( 600 ) 

TOTAL 
KJELDAHL 
NITROGEN 

as N 
mg/1 

( --- ) 

MW-37 08/15/89 23 0.6 < 0.1 1.2 122 0.8 
MW-37 08/28/89 21 0.9 < 0.1 1.5 140 < 0.5 

MW-38 11/06/89 12 0.3 < 0.1 0.4 71 < 0.5 
MW-38 11/20/89 12 0.4 < 0.1 0.3 71 < 0.5 

MW-39 11/06/89 25 0.3 < 0.1 0.3 106 < 0.5 
MW-39 11/20/89 21 0.3 < 0.1 < 0.1 93 < 0.5 

MW-40 11/07/89 24 0.3 < 0.1 0.9 119 < 0.5 
MW-40 11/21/89 24 0.3 < 0.1 0.8 120 < 0.5 

MW-41 11/07/89 54 0.2 < 0.1 3.2 128 < 0.5 
MW-41 11/20/89 44 0.2 < 0.1 3.3 122 < 0.5 

MW-42 12/12/89 22 0.3 < 0.1 2.5 96 < 0.5 
MW-42 12/21/89 20 0.3 < 0.1 2.5 92 < 0.5 

MW-43 12/12/89 28 0.2 < 0.1 0.6 110 < 0.5 
MW-43 12/21/89 26 0.2 < 0.1 0.6 105 < 0.5 

MW-44 01/04/90 9 0.4 < 0.1 1.9 71 < 0.5 
MW-44 01/16/90 9 0.3 < 0.1 1.9 72 < 0.5 

NOTE : State Standards, where they exist, are shown in parentheses. 



SPARTON TECHNOLOGY,INC. 
COORS ROAD FACILITY 

ALBUQUERQUE, NEW MEXICO 
-----------------------

SUMMARY OF GENERAL INORGANIC ANALYSES 
-------------------------------------

TOTAL 
KJELDAHL 

AMMONIA NITRATE NITROGEN 
CHLORIDE FLUORIDE as N as N SULFATE as N 

SAMPLE DATE mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 
ID SAMPLED { 250 ) { 1. 6 ) { --- ) { 10 ) ( 600 ) ( --- ) 

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

MW-45 01/04/90 39 0.3 < 0.1 3.9 120 < 0.5 
MW-45. 01/17/90 41 0.2 < 0.1 4.0 119 < 0.5 

MW-46 01/04/90 31 0.4 < 0.1 2.2 102 < 0.5 
MW-46 01/17/90 31 0.4 < 0.1 2.3 100 < 0.5 

MW-47 01/03/90 27 0.4 < 0.1 4.0 116 < 0.5 
MW-47 01/16/90 27 0.3 < 0.1 3.8 115 < 0.5 

MW-48 01/03/90 32 0.4 < 0.1 2.5 120 < 0.5 
MW-48 01/16/90 32 0.3 < 0.1 2.5 123 < 0.5 
MW-48 08/20/90 38.0 0.28 < 0.10 2.3 130 < 0.50 
MW-48 09/04/90 37.0 0.29 < 0.10 2.3 128 < 0.50 

MW-49 01/25/90 19 0. 3' < 0.1 0.7 107 < 0.5 
MW-49 01/31/90 19.7 0.25 < 0.1 0.62 103 < 0.5 

MW-51 04/25/90 19.7 0.35 < 0.1 4.0 87.3 < 0.5 
MW-51 05/07/90 19.9 0.37 < 0.1 3.7 88.1 < 0.5 

MW-55 08/21/90 19.5 0.36 < 0.10 1.9 81.2 < 0.50 
MW-55 09/04/90 20.1 0.39 < 0.10 2.0 82.7 < 0.50 

NOTE : State Standards, where they exist, are shown in parentheses. 



SAMPLE DATE 
ID SAMPLED 

SPARTON TECHNOLOGY,INC. 
COORS ROAD FACILITY 

ALBUQUERQUE, NEW MEXICO 

SUMMARY OF GENERAL INORGANIC ANALYSES 

CHLORIDE FLUORIDE 
mg/1 mg/1 

{ 250 ) ( 1.6 ) 

AMMONIA NITRATE 
as N 
mg/1 

( --- ) 

as N 
mg/1 

( 10 ) 

SULFATE 
mg/1 

( 600 ) 

TOTAL 
KJELDAHL 
NITROGEN 

as N 
mg/1 

( --- ) 

MW-56 08/20/90 22.5 0.55 < 0.10 2.1 102 < 0.50 
MW-56 09/05/90 23.8 < 0.10 < 0.10 2.1 96.8 < 0.50 

MW-58 10/05/90 19.0 0.33 0.11 2.4 87.9 < 0.50 
MW-58 10/15/90 19.9 0.36 < 0.10 2.4 93.8 < 0.50 

MW-59 10/04/90 18.7 0.27 < 0.10 3.9 106 < 0.50 
MW-59 10/15/90 18.4 0.25 < 0.10 3.1 106 < 0.50 

MW-60 10/04/90 18.4 0.47 < 0.10 1.5 95.2 3.9 
MW-60 10/15/90 19.6 0.47 < 0.10 1.4 96.9 < 0.50 

MW-61 10/04/90 21.0 0.27 < 0.10 2.5 115 < 0.50 
MW-61 10/15/90 21.6 0.35 < 0.10 1.8 120 < 0.50 

MW-62 10/04/90 7.8 0.23 < 0.10 0.49 84.2 < 0.50 
MW-62 10/15/90 8.1 0.22 < 0.10 2.6 88.5 < 0.50 

MW-63 10/04/90 15.2 0.26 < 0.10 2.8 117 < 0.50 
MW-63 10/15/90 15.7 0.29 < 0.10 2.7 119 < 0.50 

MW-64 10/08/90 19.6 0.25 < 0.10 3.3 122 < 0.50 
MW-64 10/15/90 20.2 0.29 < 0.10 3.2 126 < 0.50 

NOTE : State Standards, where they exist, are shown in parentheses. 



) 

) 

) 

) 

) 

') 

) 

) 

-) 

') 

'_) 

) 

) 

SPll'fOI rECBIOLOGT, !IC. 
COOlS 1010 PlCILlfT 

lLIOQO!RQOI, In MIIICO 

sour or ums U&Lms 

[ ------------------------------------------------------························ --- ag/1 ------------------------· ---------· -------------------------------••• ···-·· •• • • ••••• •••••• ··-····I 

SliiPLI Dlll liTIKOIJ liSliiC 111101 IIIJLLIUl 80101 elDliOH CllOliOH COBALT COPPER LllD HliGlllSI KIICUIT I!Cm SILDIOI S!Lfll !llLLIOI fll YUlDIOI UIC 
ID S!IIPLED ( ••• ) ( 0.1 ) ( 1 ) ( ··- ) ( 0.75 ) ( 0.01 ) ( 1.05 ) ( ••• ) ( ••• ) ( 0.05 ) ( 0.2 ) ( 0.002) ( ••• ) ( 0.05 ) ( 0.05 ) ( ••• ) ( ••• ) ( ••• ) ( ••• ) 

D-13 02/14/U < 0.05 < 0.003 O.on < 0.001 0.71 < 0.005 < 0.01 < 0.01 < O.OOi 0.003 O.U < 0.0001 < 0.04 0.005 ( 0.005 ( 0.02 ( 0.03 ( 0.01 0.07 
0.02 Hl-13 03/13/U < 0.05 < 0.005 0.054 < 0.001 0.54 < 0.005 < 0.01 < 0.01 0.001 < 0.002 0.15 < 0.0001 < O.ot 0.005 ( 0.005 ( 0.004 ( 0.04 ( 0.01 

D-14 12/15/19 < 0.05 < 0.003 0.23 < 0.001 o.95 < 0.005 0.75 < 0.01 < 0.006 < 0.002 < 1.005 < 0.0001 < 0.04 0.005 ( 0.005 ( 0.01 ( 0.03 ( 0.01 ( 0.01 
HI·H 03/14/U < 0.05 < 0.003 0.17 < 0.001 1.2. < 0.005 0.90 < 0.01 < 0.005 < 0.002 0.001 < 0.0001 < 0.04 0.008 ( 0.005 ( 0.01 ( 0.03 ( 0.01 ( 0.01 

D-15 02/U/19 < 0.05 
D·lS 03/15/U < 0. OS 

D·U 02/15/U < 0.05 
D·U 03/13/U < 1.05 

D-30 02/14/U < 0.05 
0·30 03/14/U < 0.05 

0.005 0.11 ( 0.001 0.12 ( 0,005 ( 0.01 ( 1.01 ( 1.006 ( 0.004 ( 0.005 ( 0.0001 ( 0.04 ( 0.002 ( 0.005 ( 0.04 ( 0.03 ( 0.01 ( 0.01 
0.007 0.091 ( 0.001 0.12 0.007 ( 0.01 ( 0.01 ( o.ou ( 0.002 ( 0.005 ( 0.0001 ( 0.04 ( 0.002 ( 0.005 ( 0.001 ( 0.03 ( 0.01 ( 0.01 

0.005 1.11 < 0.001 0.13 < 0.005 < 0.01 < 0.01 < O.OOi < 0.004 0.11 < 0.0001 < 0.04 < 0.002 < 0.005 < 0.02 < 0.03 < 0.01 < 0.01 
0.001 o.u ( 0.001 0.13 ( 0.005 ( 0.01 ( 0.01 o.ou ( 0.002 0.74 ( 0.0001 ( 0.04 ( 0.002 ( 0.005 ( 0.004 ( 0.04 ( 0.01 0.01 

o.oos o.m < a.oo1 0.20 < o.oos o.u < 0.01 < o.m < o.oot e.1s < o.ooo1 < o.o4 < o.oo2 < o.oos < o.o2 < o.o3 < o.o1 o.o1 
0.004 0.085 < 0.001 0.11 < 0.005 O.Oi < 0.01 < O.OU < 0.002 0.21 < 0.0001 < 0.04 < 0.002 < 0.005 < 0.04 < 0.03 < 0.01 < 0.01 

a-31 02/13/U < o.o5 < o.o05 o.m < o.oo1 o.n < o.oo5 < 0.01 < 1.001 < o.006 < o.oo2 o.m < o.ooo1 < o.o4 < o.oo2 < o.oo5 < o.o2 < o.u < 0.01 < o.o1 
Hl-31 03/15/U < 0.05 < 0.003 0.051 < 0.001 0.15 0.005 < 1.01 < 0.01 < 0.005 < 0.002 0.011 < 0.0001 < 0.04 < 0.002 < 0.005 < 0.001 < 0.03 < 0.01 < 0.01 

'_:) 11·32 02/16/U <. 0.05 0.004 0.11 < 0.001 0.51 < 0.005 0.02 < 1.01 < 0.006 < 0.004 1.3 0.0002 < 0.04 < 0.002 < 0.005 < 0.04 < 0.03 < 0.01 < 0.01 

'_} 

) 

-:) 

":) 

') 

) 

r) 

0·32 13/16/U < 0.05 < 0.003 0.15 < 0.001 O.U 0.005 0.03 < 0.01 < 0.005 < 0.002 1.1 < 0.0001 < 0.04 < 0.002 < 0.005 < 0.001 < 0.03 < 0.01 < 0.01 

11·33 02/14/U ( 0.05 
D-33 03/14/U < 0.05 

0.004 0.052 ( 0.001 7.7 ( 0.005 0.14 0.01 < 0.005 < 0.002 2.4 < 0.0001 U2 < 0.002 < 0.005 < 0.04 < 0.03 < 0.01 0.02 
o.oo4 o.m < 0.001 1.1 < o.oos < 1.01 0.01 ( 0.006 ( 0.002 2.3 ( 0.0001 0.51 0.003 ( 0.005 ( 0.01 ( 0.03 ( 0.01 ( 0.01 

11-34 01/H/n < o.o5 o.m 3.0 o.oo5 o.13 < o.oo5 e.s5 1.05 
~~ 14 i13/13/3j < 0.05 < 0.005 0.21 < 0.002 O.l6 < 0.005 0." < 0.01 

MW-ll 08/15/Bj < 0.05 0.010 0.64 < 0.002 0.22 < 0.005 0.25 0.02 
11·35 01/21/U < 0.05 < 0.005 D.l5 < 0.002 0.23 < 0.005 0.02 < 0.01 

0.01 
0.02 

0.05 
0,01 

11-3, 01/15/19 ( 0.05 0.031 1.2 0.001 0.21 ( 0.005 0.25 0.02 0.07 
11·3' 01/21/U < 0.05 < 0.005 0.10 < 0.002 0.20 < 0.005 0.07 < 0.01 < 0.01 

.. l.-- L\.-- __ :.L ......... \_.. •• ., ~- .. ,..,..,. .... \aaa• 

o.m 1.5 < o.ooo2 o.23 < o.o1 < o.o1 < o.o1 < o.o7 o.u 
0.007 1.4 ( 0.0002 0.04 ( 0.005 ( 0.01 ( 0.005 ( 0.005 0.01 

0.033 3.3 ( 0.0002 0.14 ( 0.01 ( 0.01 ( 0.05 ( 0.07 
0.005 0.42 0.0007 ( 0.01 0.01! 0.01 ( 0.01 ( 0.05 

0.05 
0.01 

0.37 3.9 ( 0.0002 0.15 ( 0.02 ( 0.01 ( 0.05 ( 0.07 o.u 
0.009 0.07 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 

0.41 
0.14 

0.32 
o.u 

0.50 
0.10 



) SPliTOI !ICUOLOGJ, JIC, 
COOlS IOlD FICJLJU 

lLIDQUUQDI, ID IIIICO 
.................................................. 

SDWil or IIULS UlLYSIS 
............................................................ 

) 

[ --------------------------------------------------------------------------------- ag/1 ----------------------------------------------------------------------------------····-----------I 
) 

SlXPLI DATI umon us1nc JlllUI llllLLIDK BOlO I CADXJDX CIIOIJOI COBlLf COPPII LUD MUGUISI mcuu ncm SILEIJUK mm !llLLIDI til YAilDJOI me 
ID SWLD ( ·-- ) ( 0.1 ) ( 1 ) ( -·· ) ( 0.75 ) ( 0.01 ) ( 0.05 ) ( -·· ) ( -·- ) ( 0.05 ) ( 0.2 ) ( 0.002) ( ·-· ) ( 0.05 ) ( 0.05 ) ( --- ) ( --- ) ( --- ) ( --- ) 

) .............. ............... ................... .................. .................... ...................... ..................... ..................... .................... ................ ................. .................. ................... ................... ................... ................... ................. .................... ................. ..................... ... ............ 
11·37 08/15/U < 0.05 0.034 0.54 0.007 0.23 ( 0.005 0.23 0.01 O.Oi 0.15 2.0 ( 8.0002 0.14 ( 0.02 ( 0.01 ( 0.05 ( 0.07 0.11 0.57 
D-37 01/21/U ( o.os 0.012 0.03 ( 0.002 0.17 0.001 0.05 ( 0.01 ( 0.01 ( 0.01 0.05 ( 0.0002 ( 0.04 ( o.oos 0.01 ( 0.005 ( o.os 0.05 0.07 

) 

11-31 11/06/U ( o.os ( 0.005 0.13 ( 0.002 0.13 ( 0 .oos ( 0.01 ( 0.01 ( 0.01 ( 0.01 0.27 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 0.76 
') 11-31 11/20/U ( 0.05 ( 0.005 0.12 ( 0.002 o.u ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.005 0.42 ( 0.0002 ( 0.04 ( o.oos ( 0.01 ( 0.01 ( 0.05 ( 0.01 0.54 

"") o-n 11/0i/U ( 0.05 ( 0.005 0.14 ( 0.002 0.12 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.01 0.31 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 < t.OS ( 0.01 0.35 
ll·lt 11/20/U < 0.05 ( 0.005 0.14 ( 0.002 0.12 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.005 0.14 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.02 ( 0.05 ( 0.01 G.lS 

') 
11-40 11/07/U < 0.05 ( 0.01 0.12 ( 0.002 0.14 ( o.oos ( 0.01 ( 0.01 ( 0.01 ( 0.005 0.02 ( 1.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.01 ( 1.05 ( 0.01 0.56 
11-40 11/21/19 ( 0.05 ( 0.01 0.12 ( 0.002 0.15 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ' ( o.oos 0.01 ( 0.0002 ( 0.04 ( 0 .oos ( 0.01 ( 0.01 ( o.os ( 0.01 0.37 

) 

11·41 11/07/U < 0.05 ( 0.005 0.05 ( 0.002 0.14 ( o.oos 0.12 ( 0.11 ( 0.01 ( 0.005 0.13 ( 0.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.01 ( o.os ( 0.01 0.03 
~) 11-41 11/20/U < o.es ( 0.005 0.05 ( 0.002 0.14 ( 0.005 0.02 ( 0.01 ( 0.01 ( o.oos o.u < U002 < 0.04 ( o.oos ( 0.01 ( 0.05 ( o.os ( 0.01 0.02 ) 

') 11·42 12/12/lt < 0 .OS ( 0 .oos 0.07 ( 0.002 0.10 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.005 ( 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( o.os ( 0.01 ( 0.01 
11·42 12/21/U < 0.05 ( 0.01 0.07 ( 0.002 0.11 ( o.oos ( 0.01 ( 0.01 ( 0.01 ( 0.005 ( 0.01 ( 0.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.01 ( 0.05 ( 0.01 ( 0.01 

"") 
D·fl 12/12/U < 0.05 ( 0.005 0.17 ( 0.002 0.11 ( o.oos ( 0.01 ( 0.01 ( 0.01 ( o.oos 0.45 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 e.l5 
11-U 12/21/U ( 0. 05 0.001 O.li ( 0.002 0.12 ( o.oos ( 0.01 ( 0.01 ( 0.01 ( 0.005 o.u ( 0.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.02 ( 0.05 ( 0.01 ( 0.01 

.) 

11-H 01/041'0 ( 0.05 ( 0.005 o.u ( 0.002 0.10 < e.oo5 ( 0.01 ( 0.01 ( 0.01 ( 0.005 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( o.oos ( 0.05 ( 0.01 0.01 
:.> D·H 01/li/90 ( o.os ( 0.01 0.10 ( 0.002 0.11 ( 0.005 0.27 ( 0.01 ( 0.01 ( 0.005 0.02 ( 0.0002 ( 0.04 ( o.oos ( 0.01 ( 0.01 ( 0.05 ( 0.01 ( 0.01 

r) D-45 01/04/to ( 0.05 ( 0.005 O.Oi ( 0.002 0.33 ( 0.005 0.53 ( 0.01 ( 0.01 ( 0.01 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 1.01 ( 0.01 ( o.os ( 0.01 0.06 

............................. 
) 

IOU : State st1nduds, vhere tbeJ nist, ue sbon ia parentheses. 

) 

) 



SPllrOI rlCBIOLOGT, II C. 
COORS I OlD rlCI Lift 

lLBUQUDQUI, In WICO 
) .......................................... 

sown or 1mLs uALms ........................................... 
) 

) 
( ···························•····································•················ q/1 ·································································································I 

SUPLI Dlfl umon nsn1e UllOI llltLUVI BOlO I ClDIIUK CBIOHIDl co am COPP!l LW WCUISI mcm ncm SILIIIOK mm fllLLIOI !II YUlDIUI me 
ID SliPLID ( ••• ) ( 0.1 ) ( 1 ) ( ••• ) ( 0.75 ) ( 0.01 ) ( 0.05 ) ( ••• ) ( ••• ) ( 0.05 ) ( 0.2 ) ( 0.002) ( ••• ) ( 0.05 ) ( 0.05 ) ( ••• ) ( ••• ) ( ••• ) ( ••• ) 

") ................. .................. .................. ................ ................ ................... .................... ................... .................... .................. ................... .................. ................ ................ ................ ................... .................... .................... ................... .................... .. ............. 
INS 01/17/H < 0.05 ( 0.005 0.06 ( 0.002 0.36 ( 0.005 0.57 ( 0.01 0,02 0.024 0.01 ( 0.0002 ( 0.04 ( 1.01 ( 0.01 ( 0.01 ( 0.05 ( 0.01 0.05 

) 
11·46 01/04/90 ( 0.05 0.005 0.11 ( 0.002 0.10 ( 0.005 0.11 ( 0.01 0.07 ( 0.005 0.21 ( 0,0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 1.2 
II·U 

) 
01/17/90 ( 0.05 ( 0.005 0.15 ( 0.002 0.13 ( 0.005 0.17 ( 0.01 0.13 0.024 0.01 ( 0.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.005 ( 0.05 0.01 0.43 

11·47 01/03/90 ( 0.05 0.006 0.06 ( 0.002 0.0! ( 0.005 D.25 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.005 ( 0.05 ( 0.01 ( 0.01 
) 11·47 01/H/90 < 0.05 o.m 0.05 ( 0.002 0.11 ( 0.005 0.27 ( 0.01 ( 0.01 ( 0.005 ( 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 ( 0.01 

) HI·U 01/03/90 ( 0.05 0.006 0.07 ( 0.002 0.01 ( 0.005 0.14 ( 1.01 ( 0.01 ( 0.01 ( 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 0.01 
11·41 01/16/90 ( 0.05 ( 0.01 0.06 ( 0.002 0.36 ( 0.005 0.16 ( 0.01 ( 0.01 ( 0.005 ( 0.01 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 0.01 
11·41 08/20/!0 ( 0.060 ( 0.010 0.050 ( 0 .ooz 0.11 ( 0.005 0.32 ( 0.010 ( 0.020 ' ( 0.010 ( 0.010 ( 0.0002 ( 0.040 ( 0.005 ( 0.010 ( 0.010 ( 0.10 ( 0.010 ( 0.020 

) 11·41 09/04/90 ( 0.050 ( 0.005 0.043 ( 0.002 ( 0.10 ( 0.005 0.26 ( 0.010 ( o.ozo ( 0.005 ( 0.010 ( 0.0002 ( 0.040 ( 0.005 ( 0.010 ( 0.005 ( 0.10 ( 0.010 ( 0.020 

) II·U 01/25/90 ( 0.05 ( 0.005 0.13 ( 0.002 0.14 ( 0.005 ( 0.11 ( 0.01 ( 0.01 ( 0.005 0.01 ( 0.0002 ( 0.04 ( 0.01 ( 0.01 ( 0.005 ( 0.05 ( 0.01 0.02 
11·49 01/31/90 ( 0.05 0.0058 0.14 ( 0.002 0.13 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.005 o.m ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.005 ( 0.05 ( 0.01 0.012 

) 
11·51 04/25/90 ( 0.05 ( 0.005 0.011 ( 0.002 0.11 ( 0.005 ( 0.01 ( 0.01 ( 0.01 ( 0.01 0.15 ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.01 ( 0.05 ( 0.01 ( 0.01 
11·51 

-) 
05/07/90 ( 0.05 ( 0.01 o.m ( 0.002 0.14 ( 0.005 o.m ( 0.01 ( 0.01 ( 0.005 o.u ( 0.0002 ( 0.04 ( 0.005 ( 0.01 ( 0.005 ( 0.05 ( 0.01 ( 0.01 

11-55 01/21/90 ( o.ou ( 0.010 o.ou ( 0.002 ( 0.11 ( 0.005 < O.Olt ( 0.010 ( 0.020 ( 0.005 ( 0.010 ( 0.0002 ( 0.040 ( 0.005 ( 0.010 ( 0.010 ( 0.10 ( 0.010 0.07! 
:) 11·55 09/04/90 ( o.ou ( 0.005 o.on ( 0.002 ( 0.10 ( 0.005 ( 0.010 ( 0.010 ( 0.020 0.0012 ( 0.010 ( 0.0002 ( 0.040 ( 0.005 ( 0.010 ( 0.005 ( 0.10 ( 0.010 0.033 

) 11·56 Ol/20/90 ( o.ou ( 0.010 o.m ( 0.002 0.13 ( 0.005 0.021 ( 0.010 ( 0.020 ( 0.005 ( 0.010 ( 0.0002 ( 0.040 ( 0.005 ( 0.010 ( 0.010 ( 0.10 0.020 o.m 
11·56 09/05/90 ( 1.060 ( 0.005 0.030 ( 0.002 ( 0.10 ( 0.005 o.ou ( 1.810 < t.OZO o.oon < 0.010 ( 0.1002 ( 0.040 ( 0.005 ( 0.010 ( 0.005 ( 0.10 0.014 0.027 

) 

····---····-------
.) 

IOTE : State staudards, where theJ exist, are shon ia pareutkeses. 

,) 

) 



) SPAUOI UCBIOLOGI, IIC. 
COOlS ROlD PlCILITI 

mooonooa, 10 KEnco 
.............................................. 

sown or oms mLrszs 
........................................... 

) 

( ..... ---..... ---......... ·---........... ·-. ---·--·. -----------·-· --------------.. ag/1 -······-···············-·-·-·············-··-····-···-·······-·-·····-·-······-····-··-··········I 
) 

SliiPLI om umon usmc amOK mmiDK 10101 ClDIIIOK CIIOKIOK COBlL! COP PO LllD WGUUI OICORI IICIIL SILDIOK SILYII !DLLIOK m fUlDIOK me 
ID SliiPL!D ( ••• ) ( 0.1 ) ( 1 ) ( ••• ) ( o.75 ) ( 0.01 ) ( 0.05 ) ( ••• ) ( ••• ) ( 0.05 ) ( 0.2 ) ( 0.002) ( ••• ) ( 0.05 ) ( 0.05 ) ( ••• ) ( ••• ) ( ••• ) ( ••• ) 

) ............. ............... ................ ................. ................ ................ ................ ................. ................ ............... ............... ................. ............... .............. ................ ................. ................ .................. ................ ................. .. ........... 
11·51 10/05/90 ( 0.06 ( 0.005 0.081 ( 0.002 ( 0.10 ( 0.005 ( 0.01 ( 0.010 ( 0.02 ( 0.005 ( 0.01 < 0.0002 < 0.04 < 0.005 < 0.01 < 0.005 < 0.10 0.011 < t.02 
111·51 10/15/90 ( 0.06 < 0.01 0.051 < 0.002 ( 0.10 < 0.005 < 0.01 < 0.01 < 0.02 < 0.01 < 0.01 < 0.0002 ( 0.04 < 0.01 < 0.01 < 0.005 < o.u < 0.01 < 0.025 

) 

11·59 10/04/to < O.Oi < 0.005 o.m ( 0.002 0.12 ( 0.005 < 0.01 < 0.010 < 0.02 < 0.005 o.ou < 0.0002 ( 0.04 < 0.005 < 0.01 < 0.005 < 0.10 < 0.01 < 0.02 
') 111·59 10/15/to < 0.06 < 0.01 0.012 < 0.002 O.ll < 0.005 < 0.01 < 0.01 < 0.02 < 0.01 o.ou < 0.0002 ( 0.04 < 0.005 ( 0.01 ( 0.10 ( 0.10 ( 0.01 0.025 

') 11·60 10/04/90 < 0.06 < 0.005 o.on ( 0.002 0,15 ( 0.005 < 0.01 < 0.010 < 0.02 0.0072 o.m < 0.0002 ( 0.04 ( 0.005 ( 0.01 < 0.005 ( 0.10 < 0.01 0.090 
Kl-50 10/15/90 < O.Oi < 0.01 o.ou ( 0.002 ( 0.10 ( 0.005 < 0.01 ( 0.01 ( 0.02 < 0.01 o.m < 0.0002 < 0.04 < 0.005 < 0.01 < 0.01 < 0.10 < 0.01 0.042 

") 
11·61 10/04/90 < 0.06 0.012 0.051 < 0.002 o.u ( 0.005 < 0.01 < 0.010 < 0.02 < 0.005 o.ou < 0.0002 < 0.04 < 0.005 < 0.01 < 0.005 < 0.10 < t.01 0.021 
D·U 10/15/90 < 0.06 ( 0.01 0.051 < 0.002 0.10 ( 0.005 < 0.01 ( 0.01 < 0.02 ' ( 0.005 < 0.01 < 0.0002 ( 0.04 ( 0.005 ( 0.01 < 0.05 ( 0.10 < 0.01 < 0.025 

1 ) 

11·62 10/04/90 < 0.06 ( 0.005 o.ou ( 0.002 0.14 < 0.005 0.012 < 0.010 < 0.02 < 0.005 0.11 ( 0.0002 < o.u < 0.005 < 0.01 < 0.005 < 0.01 < 1.01 ( 0.02 ·:--.· 

') 11·62 10/15/90 < 0.06 ( 0.01 0.071 ( 0.002 0.13 < 0.005 ( 0.01 ( 0.01 ( 0.02 ( 0.005 o.m ( 0.0002 ( 0.04 < 0.005 ( 0.01 < 0.10 ( 0.10 < 0.01 < o.m 

r) 111·63 10/04/90 ( 0.06 0.005 0.077 ( 0.002 0.12 ( 0.005 ( 0.01 < t.010 ( 0.02 < 0.005 o.ou < 0.0002 ( 0.04 < 0.005 < 0.01 < 1.005 < 0.10 < 0.01 0.026 ) 

11·63 10/15/90 < O.Oi 0.0075 0.057 < 0.002 0.11 < 0.005 < 0.01 < 0.01 < 1.02 < 0.005 o.m < 0.0002 ( 0.04 < 0.005 < 0.01 < 0.05 ( 0.10 < 0.01 < 0.025 

'") ) 
II·U 10/08/90 ( 0.06 ( 0.005 0.080 < 0.002 0.12 ( 0.005 < 0.01 < 1.010 < 0.02 0.0053 0.024 ( 0.0002 ( 0.04 < 0.005 < 0.01 < 0.005 < 0.10 < 0.01 ( 0.02 
II·U 10/15/90 ( 0.06 < 0.01 0.076 < 0.002 0.11 ( 0.005 < 0.01 ( 0.01 < 0.02 < 0.005 o.m < 0.0002 < 0.04 < 0.005 ( 0.01 < 0.005 < 0.10 < 0.01 < 0.025 

) 
........................................ 

~ 10!1 : State studardJ, where theJ exist, are shon Ia parentheses. ) 

) 

) 

.) 

) 
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) 

) 

, 
J 

SPIR'l'OI !I!CBIOLOGY I IIIC. 
COORS ROAD PACILI!Y 

ALBUQUIIIQUI1 011 MEXICO 

APPEIIDII IX VOLA!ILI! ORGAIIIC AIIALYSI!S SIJIIHARY 
Part 1 of 3 

( all concentrations in llicr09ram per liter ( 119/1) ) 

CaRBOII 
ACI!'l'O- ACRYLO- ALLYL BR<»>I- BROMO- CaRBOI TE!RA-

CHLORQ-
CIILORO- CHLORO- CHLORO- DIBROMO-

SAMPLE DAft ACI!'l'OII! llftiLE ACROLI!III II!RILI! CHLORIDI BEII%1!111 

BR(l(()
DICHLORO
ll!'l'BAIII! PORM llt.'"!IIAII! DISULFIDE CHLORIDE BI!IIZI!II! PRI!III 

( --- ) ( --- ) 
I!IIAIII! KmiAIII 
( --- ) ( --- ) 

CHLORO
FORM 

( 100 ) 

1 I 2-DIBROIIO
CHLORO- 3-CHLORO
III!!IIAliE PROPAII! 
( --- ) ( --- ) ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) 

1411-13 02/14/89 < 75 
1111-13 03/13/89 < 82 

1411-14 02/15/89 < 250 
1411-14 03/14/89 < 420 

1111-15 02/16/89 < 42 
1411-15 03/15/89 < 25 

1111-29 02/22/89 < 25 
1111-29 03/13/89 < 25 

1411-30 02/14/89 < 50 
1111-30 03/14/89 < 62 

1111-31 02/13/89 < 25 
1111-31 03/15/89 < 25 

1411-32 02/16/89 <2500 
1411-32 03/16/89 140 

1411-33 02/14/89 <1200 
1111-33 03/14/89 <1200 

1111-34 08/16/89 < 10 
1111-34 08/28/89 < 10 

1111-35 08/15/89 < 10 
1111-35 08/28/89 < 10 

1111-36 08/15/89 < 10 
1111-36 08/28/89 < 10 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 15 
< 16 

50 
85 

< 15 
< 16 

< 50 
( 85 

< 15 
< 16 

( 50 
< 85 

( 15 
( 16 

( 50 
( 85 

( 30 
( 33 

( 100 
< 170 

8.5 ( 8.5 ( 8.5 ( 8.5 < 17 
5.0 < 5.0 ( 5.0 ( s.o ( 10 

5.0 ( 5.0 
5.0 < 5.0 

( 10 
( 12 

( 10 
( 12 

5.0 
5.0 

( 10 
( 12 

5.0 < 5.0 ( 5.0 
5.0 ( 5.0 ( 5.0 

5.0 < 10 
5.0 ( 10 

( 10 
( 12 

( 20 
( 25 

5.0 ( 10 
5.0 ( 10 

<10000 <10000 <10000 ( 500 ( 500 ( 500 ( 500 <1000 
< 100 ( 100 < 100 < 5.0 9.1 < 5.0 ( 5.0 < 10 

<5000 
<5000 

< 100 
( 100 

< 100 
< 100 

( 100 
< 100 

<5000 
<5000 

( 100 
< 100 

< 100 
< 100 

( 100 
( 100 

<5000 
<5000 

< 100 
( 100 

< 100 
< 100 

( 100 
( 100 

( 250 
( 250 

( 250 
< 250 

( 250 
< 250 

5.0 < 5.0 < 5.0 
5.0 < 5.0 < 5.0 

5.0 < 5.0 
5.0 < 5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
<250 

< 500 
( 500 

5.0 < 10 
5.0 < 10 

5.0 ( 10 
5.0 ( 10 

5.0 < 10 
5.0 < 10 

< 15 
< 16 

( 50 
< 85 

( 15 
( 16 

< 50 
< 85 

( 15 
( 16 

( 50 
< 85 

8.5 ( 8.5 < 8.5 
5.0 ( 5.0 < 5.0 

5.0 
5.0 

< 10 
< 12 

5.0 
< 5.0 

5.0 < 5.0 
5.0 < 5.0 

( 10 
( 12 

5.0 
5.0 

< 10 
< 12 

5.0 
5.0 

< 15 
( 16 

( 50 
< 85 

8.5 
5.0 

( 30 
< 33 

< 100 
( 170 

17 
10 

5.0 < 10 
5.0 < 10 

< 10 
< 12 

< 20 
< 25 

5.0 < 10 
5.0 < 10 

< 500 < 500 < 500 < 500 <1000 
< 5.0 < 5.0 < 5.0 < 5.0 < 10 

< 250 
< 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

( 250 
( 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

( 250 
( 250 

5.0 
5.0 

( 250 
( 250 

( 500 
( 500 

5.0 < 10 
5.0 ( 10 

5. 0 < 5.0 ( 10 
5.0 ( 5.0 < 10 

5.0 
5.0 

5.0 < 10 
5.0 ( 10 

( 15 
( 16 

< 50 
( 85 

( 15 
( 16 

< 50 
< 85 

( 30 
( 33 

( 100 
( 170 

8.5 < 8.5 < 17 
5.0 ( 5.0 < 10 

< 5.0 ( 5.0 < 10 
< 5.0 < 5.0 < 10 

< 10 
< 12 

5.0 
5.0 

< 10 
< 12 

( 20 
< 25 

5.0 < 10 
5.0 ( 10 

( 500 < 500 <1000 
( 10 ( 5.0 35 

< 250 
< 250 

< 250 
< 250 

< 500 
< 500 

5.0 < 5.0 < 10 
5.0 < 5.0 < 10 

< 5.0 < 5.0 < 10 
< 5. 0 < 5. 0 < 10 

5.0 
5.0 

5.0 < 10 
5.0 < 10 

< 15 
( 16 

< 50 
< 85 

8.5 
5.0 

5.0 
< 5.0 

< 10 
< 12 

5.0 
5.0 

< 500 
5.0 

< 250 
< 250 

< 5.0 
< 5.0 

5.0 
5.0 

5.0 
5.0 

l 

..• .: 
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SPAR!OI !I!CDOLOOY, IIC. 
COORS ROAD FACILITY 

ALBOOUERQUI, NEll IIEIICO 

APPEIDII II VOLATILE ORGAIIC AIIALYSIS SUHliARY 
Part 1 of 3 

( all concentrations in lli.cr()9raJIS per liter ( ug/1) ) 

CARBO II 
ACI!O- ACRYLO- ALLYL BRatO- BROMO- ClRBOI TETRA- CHLORO- CHLORO- CHLORO-

SAMPLE 
ID 

Dl!l! ACI!Oifl II!RILE lCROLEIII II!RILI CHLORIDE BEIZEI! 

BRatO
DICHLORO
ll!'fiWIE FORII IIE'l'IWIE DISULFIDE CHLORIDE BEIZEIIE PREll! mA11E 

SAMPLED ( --- l ( --- l ( --- ) ( --- ) ( --- ) ( 10 l ( --- ) ( --- ) ( --- l ( --- l ( 10 l ( --- ) ( --- l ( --- l 

1111-13 02/14/89 < 75 
1111-13 03/13/89 < 82 

1111-14 02/15/89 < 250 
1111-14 03/14/89 < 420 

1111-15 02/16/89 < 42 
1111-15 03/15/89 < 25 

1111-29 02/22/89 < 25 
1111-29 03/13/89 < 25 

1111-30 02/14/89 < 50 
1111-30 03/14/89 < 62 

1111-31 02/13/89 < 25 
1111-31 03/15/89 < 25 

1111-32 02/16/89 <2500 
1111-32 03/16/89 140 

1111-33 02/14/89 <1200 
1111-33 03/14/89 <1200 

1111-34 08/16/89 < 10 
1111-34 08/28/89 < 10 

1111-35 08/15/89 < 10 
1111-35 08/28/89 < 10 

1111-36 08/15/89 < 10 
1111-36 08/28/89 ( 10 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 300 
< 330 

<1000 
<1700 

< 170 
< 100 

< 100 
< 100 

< 200 
< 250 

< 100 
< 100 

< 15 
< 16 

< 50 
< 85 

15 
16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 30 
< 33 

< 100 
( 170 

8.5 < 8.5 < 8.5 ( 8.5 < 17 
( 5.0 < 5.0 < 5.0 ( 5.0 < 10 

5.0 
5.0 

< 10 
< 12 

5.0 
5.0 

< 10 
< 12 

5.0 
5.0 

< 10 
< 12 

5.0 < 10 
5.0 < 10 

< 10 
< 12 

< 20 
( 25 

( 5.0 ( 5.0 < 5.0 ( 5.0 < 10 
5.0 < 5.0 < 5.0 < 5.0 ( 10 

<10000 <10000 <10000 < 500 ( 500 < 500 ( 500 <1000 
< 100 ( 100 ( 100 ( 5.0 9.1 < 5.0 ( 5.0 < 10 

<5000 
<5000 

< 100 
< 100 

< 100 
< 100 

< 100 
( 100 

<5000 
<5000 

< 100 
< 100 

< 100 
< 100 

< 100 
< 100 

<5000 
<5000 

< 100 
< 100 

< 100 
( 100 

< 100 
< 100 

< 250 
( 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

5.0 
5.0 

< 250 
< 250 

< 500 
< 500 

5.0 < 10 
5.0 < 10 

5.0 < 5.0 10 
10 5.0 < 5.0 

5.0 
5.0 

5.0 
5.0 

10 
10 

< 15 
< 16 

< 50 
< 85 

< 8.5 
< 5.0 

15 
16 

< 50 
< 85 

8.5 
5.0 

< 15 
< 16 

50 
85 

< 15 
< 16 

< 50 
< 85 

< 30 
< 33 

< 100 
< 170 

8.5 < 8.5 < 17 
5.0 ( 5.0 < 10 

< 5.0 < 5.0 < 5.0 5.0 ( 10 
< 5.0 < 5.0 ( 5.0 5.0 < 10 

< 10 
< 12 

< 5.0 
< 5.0 

< 10 
< 12 

5.0 
5.0 

< 10 
< 12 

< 10 
< 12 

< 20 
< 25 

5.0 ( 5.0 < 10 
5.0 < 5.0 ( 10 

< 500 < 500 < 500 ( 500 <1000 
< s.o < 5.0 < s.o < 5.0 < 10 

< 250 
< 250 

< 5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

< 500 
< 500 

5.0 < 10 
5.0 < 10 

5.0 < 10 
5.0 < 10 

5.0 < 10 
5.0 < 10 

CHLORo
DIBROKO
ll!'fiWIB 
( --- l 

CHLORO
FORII 

1,2-DIBRatO
CHLORO- 3-CHLORO
IIE'liiAD PROPAR 

( 100 ) ( --- ) ( --- ) 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 30 
< 33 

< 100 
< 170 

8.5 < 8.5 < 17 
5.0 < 5.0 < 10 

5.0 
5.0 

< 10 
< 12 

5.0 
5.0 

5.0 < 10 
5.0 < 10 

< 10 
< 12 

< 20 
< 25 

5.0 < 10 
5.0 < 10 

< 500 < 500 <1000 
< 10 5.0 35 

< 250 
< 250 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

< 250 
< 250 

< 500 
< 500 

5.0 < 10 
5.0 < 10 

5.0 < 10 
5.0 < 10 

5.0 < 10 
5.0 < 10 

< 15 
< 16 

< 50 
< 85 

8.5 
< 5.0 

5.0 
< s.o 

< 10 
< 12 

s.o 
5.0 

< 500 
5.0 

< 250 
< 250 

5.0 
s.o 

5.0 
5.0 

5.0 
5.0 

) 



) SPAR'lOI DCIIIIOLOGY, IIIC. 
COORS ROAD PACILI!Y 

ALBOQUERQU!, HEll MEXICO 
) -----------------------

APPEIIDIX IX VOLATILE ORGAIIIC AIIALYSES SlliiiiARY 
Part 1 of 3 

) ---------------------------------------------
( all concentrations in llicr()9rus per liter ( uq/1) ) 

) 
BR<»>I- CARBOII CIILORD- 1,2-DIBROMO-

ACE'fO- ACRYLO- ALLYL DICBLORO- BROMO- BROMO- CARBOI 'fE'fR!- CIILORO- CIILORO- CIILORO- D I BROMO- CIILORO- CIILORD- 3-CIILORD-
) SAMPLE DAft ACE'fOIII II'fRILE ACROLIIJ Jl'fRILE CHLORIDE BElZilE IIITIIAII! PORil IIE'fii!IE DISULFIDE CIILORIDI BIIZDE PREll miUE HE'l'IWIE PORK li!TIIUE PROPW 

ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 100 ) ( --- ) ( --- ) 
------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -----

} HM-37 08/15/89 ( 100 <1000 <1000 <1000 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 50 
HM-37 08/28/89 < 100 <1000 <1000 <1000 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 50 

) 
HM-38 11/06/89 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 
HM-38 11/20/89 < 10 < 100 < 100 ( 100 < 5 < 5 < 5 < 5 ( 10 < 5 < 5 ( 5 < 5 < 10 ( 5 < 5 < 10 < 5 

) 

HM-39 11/06/89 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 ( 5 < 5 < 10 < 5 < 5 < 10 < 5 
) HM-39 11/20/89 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 

) HM-40 11/07/89 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 
HM-40 11/21/89 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 -·.····> 

) 
HM-41 11/07/89 < 100 <1000 <1000 <1000 < 50 < so < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 50 
HM-41 

) 
11/20/89 < 100 <1000 <1000 <1000 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < so < 100 < 50 < 50 < 100 < 50 

HM-42 12/12/89 < 100 <1000 <1000 <1000 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < so 
:) HM-42 12/21/89 < 120 <1200 <1200 <1200 < 60 < 60 < 60 < 60 < 120 < 60 < 60 < 60 < 60 < 120 < 60 < 60 < 120 < 60 

:) HM-43 12/12/89 < 25 < 250 < 250 < 250 < 12 < 12 < 12 < 12 < 25 < 12 < 12 < 12 < 12 < 25 < 12 < 12 < 25 < 12 
HM-43 12/21/89 < 20 < 200 < 200 < 200 < 10 < 10 < 10 < 10 < 20 < 10 < 10 < 10 < 10 < 20 < 10 < 10 < 20 < 10 

) 
HM-44 01/04/90 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 
1111-44 01/16/90 < 10 < 100 < 100 < 100 < 5 < 5 < 5 ( 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 

") 
-------------· ----

'") 10ft : State standaru, where they ezist, are shown in parentheses. 

) 

) 



) SPAR'l'OI 'fECIIIIOLOGT I IIC. 
COORS ROAD FACILITY 

ALBUQUERQUE, 1!11 IIEXICO 
) -----------------------

APPDDIX II VOLATILE ORGAIIC AIIALYS!S SOIIIIARI 
Part 1 of 3 

) ---------------------------------------------
( all concentrations in llicroqram per liter ( ug/1) ) 

) 
BROMO- CARBOII CIILORD- 1, 2-DIBR<»tt-

ACETO- ACRYLO- ALLYL DI CBLORO- BROMO- BROMO- CARBOII TETRA- CBLORO- CHLORO- CHLORO- DIBROMO- CHLORO- au.oao- 3-au.oao-
) SAMPLE DATE AC!TOII! JITRILE lCROLEII IITRILE CHLORIDE BI!IIZ!IIE IIETIIAIIE FORM IIETIIAIIE DISULFIDE CHLORIDE BEII%1!11! PREIIE ETIIAIIE IIETIIAIIE FORM IIETIIAII! PROP AD 

ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 100 ) ( --- ) ( --- ) ------ -------- -------- --------
J 

1111-45 01/04/90 ( 200 <2000 <2000 <2000 ( 100 < 100 < 100 ( 100 < 200 < 100 < 100 < 100 < 100 < 200 ( 100 < 100 ( 200 < 100 
) 1111-45 01/17/90 < 100 <1000 <1000 <1000 < 50 ( 50 < 50 < 50 < 100 < 50 < 50 < 50 ( 50 ( 100 < 50 ( 50 ( 100 < 50 

) 1111-46 01/04/90 ( 500 <5000 <5000 <5000 ( 250 ( 250 < 250 ( 250 < 500 < 250 < 250 ( 250 ( 250 < 500 ( 250 ( 250 < 500 <250 
1111-46 01/17/90 ( 200 <2000 <2000 <2000 < 100 < 100 < 100 < 100 < 200 < 100 < 100 < 100 < 100 < 200 < 100 < 100 < 200 < 100 

) 
1111-47 01/03/90 ( 50 < 500 < 500 < 500 < 25 ( 25 < 25 ( 25 ( 50 < 25 < 25 ( 25 < 25 < 50 < 25 ( 25 ( 50 < 25 
lllf-47 01/16/90 29 ( 250 <250 < 250 < 12 < 12 < 12 < 12' < 25 < 12 < 12 < 12 < 12 ( 25 ( 12 ( 12 ( 25 < 12 

J lllf-47 06/20/90 

") 
~~~···: 

lllf-48 01/03/90 ( 100 <1000 <1000 <1000 ( 50 < 50 < 50 ( 50 < 100 < 50 < 50 < 50 < 50 ( 100 < 50 < 50 ( 100 ( 50 
lllf-48 01/16/90 50 < 500 ( 500 < 500 ( 25 < 25 < 25 ( 25 ( 50 < 25 < 25 ( 25 < 25 < 50 < 25 < 25 < 50 < 25 
1111-48 06/20/90 

) 1111-48 08/20/90 
1111-48 08/20/90 110 <2000 <1000 <1000 < 100 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 100 
1111-48 

) 
09/04/90 < 100 <2000 <1000 <1000 < 100 ( 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 100 < 50 < 50 < 100 < 100 

1111-49 01/25/90 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 
~) 1111-49 01/31/90 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 ( 5 ( 5 ( 5 ( 5 ( 10 < 5 ( 5 < 10 < 5 ) 

r.) 1111-50 04/18/90 

) 1111-51 04/25/90 ( 10 < 100 < 100 < 100 ( 5 < 5 < 5 ( 5 < 10 < 5 < 5 < 5 < 5 < 10 ( 5 < 5 < 10 < 5 

------------------
:) 

!lOT! : State standards, where theJ exist, are shown in parentheses • 

.;) 

) 

) 

) 



) SPARTOI TEa!IIOLOGY ,IIIC. 
COORS ROAD FACILITY 

ALBUQUERQUI, IIEII IIEIICO 
) -----------------------

APPDDII II VOLA'riLI ORGAIIIC AIIALYSIS SUIIIIARY 
Part 1 of 3 

) ---------------------------------------------
( all concentratiODS in llicr()9rUII per liter ( ug/1) ) 

BROMO- CARBO! CHLORO- 1, 2-DIBROJIO-
ACETO- ACRYLO- ALLYL D I CBLORO- BROMO- BROMO- CARBOI 'l'!'rRA- CHLORO- CHLORO- CHLORo- DIBROMO- CBLORO- CRLORO- 3-CHLORO-

) SAIIPLI DA'I'I ACETOl! IITRIL! ACROLI!II IITRILI! CHLORIDI! BOZEll! III'I'IIAII FORK IIETIIAif! DISULFIDI! CHLORIDI! BOZEll! PREll! I'I'IWI! IIE'I'IIAIII! FORM III'I'IIAII PROPW 
ID SAIIPLI!D ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 100 ) ( --- ) ( --- ) 

------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -
") 1111-51 04/27/90 

1111-51 05/07/90 < 10 < 100 < 100 < 100 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 5 

1111-52 06/05/90 
Ill-52 06/07/90 

") 

1111-53 
) 

06/20/90 

1111-55 08/21/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 
') 1111-55 08/21/90 

1111-55 09/04/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 ,·,•.· 

) 
1111-56 08/20/90 23 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 
1111-56 08/20/90 

) 1111-56 09/05/90 18 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

') 1111-57 08/31/90 

) 1111-58 09/13/90 
111-58 10/05/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 
1111-58 10/15/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

.) 

1111-59 09/21/90 
) 1111-59 10/04/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

------------------
~) 

10'1'1 : State standards, where theJ exist, are shown in parentheses. 

:) 

) 



) SPAR '!'OJ HCHIIOLOCT I IIC. ) 
COORS ROAD FACILITY 

ALBOQUERQUE, 1!11 MEXICO 
) -----------------------

lPPI!IfDil II VOLATILE ORGAIIIC liiALYSES SOIIIIARY 
Part 1 of 3 

) ---------------------------------------------
( all concentrati0111 in aicr09rU1S per 1 iter ( 119/1) ) 

) 
BR<IIO- CARBO II CHLORO- 1 I 2-DIBR<»>I-

ACETO- ACRYLO- ALLYL DICHLORO- BR<IIO- BROMO- CARBO I !BTRA- CHLORO- CHLORO- CHLORO· DIBROMO· CHLORO· CHLORO· 3-CHLORO-
) SAMPLE DAH ACETOl!! II!RI LE ACROLEIII III!RIL! CHLORIDE BBIIZBII! IIE!IIllll PORI! llmJAIIE DISULFIDE CHLORIDE Bl!lfZBIIE PRI!IfE B!IIAIE IIE!IIllll FORK· llmWIE PROPliiE 

ID SAIIPLBD ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 100 ) ( --- ) ( --- ) 
------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------) 1111-59 10/15/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

') 1111-60 10/01/90 
1111-60 10/04/90 < 10 < 200 ( 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 ( 5 < 5 < 10 < 5 < 5 < 10 < 10 
1111-60 10/15/90 < 10 < 200 < 100 < 100 ( 10 < 5 < 5 < 5 < 10 < 

') 
5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

1111-61 10/04/90 
) 1111-61 10/04/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

1111-61 10/15/90 < 10 < 200 ( 100 ( 100 ( 10 ( 5 < 5 < L < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

") 
1111·62 10/04/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

!-:::-·~~' 

1111-62 10/04/90 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
) 1111·62 10/15/90 < 10 < 200 < 100 < 100 ( 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 ) 

) 1111-63 10/04/90 
111-63 10/04/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 
1111-63 10/15/90 < 10 < 200 < 100 < 100 ( 10 < 5 < 5 ( 5 < 10 < 5 < 5 < 5 < 5 < 10 ( 5 < 5 < 10 < 10 

) 

1111·64 10/08/90 < 10 < 200 < 100 < 100 < 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 
') 1111-64 10/08/90 

lllf-64 10/15/90 < 10 < 200 < 100 ( 100 ( 10 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 10 < 5 < 5 < 10 < 10 

J 
1'1·1 04/25/90 

1"') ------------------
IO!E : State standards, where they exist, are show in parentheses. 

:) 

J 



) 

) 

) 

) 

) 

') 

) 

r) 

r) 

") 

) 

r) 

~') 

') 

.) 

r} 

r} 

.J 

) 

') 

, , 

SPIRfOI ftCIIIIOLOGY I IIC. 
COORS ROAD FACILifY 

ALBIJOU!RQIJE1 ll!lf III!JICO 

APPDDII II YOLA!ILE ORGAIIC AIIALYSES SUIIIIARY 
Part 2 of 3 

( all c:OIIcentratioos in llicrograM per liter ( ug/1) ) 

fillS- DICBLORo-
112- 114- DI- 1~1-DI-

DIBRCIIO- DIBRCIIO- DICBLORO- FLOORo- CHLORo
II!!IIAIIB MmiUB 2-BU!DB 11!!11A111 mAll 

1~2-DI
CBLORO
mAR 

'I'RIIS-
1~2-

DICBLORo
miiR 

11 1-DI- MmiYLDE 
CBLORO- CBLORIDI 
ITIIIIIE 

1~2-DI

CIILORO 
PROP Alii 
( --- ) 

CIS-
113-DI
CBLORo
PROPBIB 
( --- ) 

!RAIIS-
113-DI
CBLORo
PROPBIB 
( --- ) 

1 I 4- ITBYL ITBYL 2- IODo- ISOBO!YL 
SIIIPL! DAft DIOWB BBIIID CYAIIDB BIDIOIB MmAIII ALCOHOL 

ID SIIIPLED ( --- ) ( --- ) ( --- ) ( --- ) ( 25 ) ( 10 ) ( --- ) (5 )(100) ( --- ) ( 750 ) ( --- ) ( 100 ) ( --- ) ( --- ) 

111-13 02/14/89 < 15 
111-13 03/13/89 < 16 

111-14 02/15/89 < 50 
111-14 03/14/89 < 85 

< 15 
< l6 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 30 
< 33 

< 100 
< 170 

111-15 02/16/89 < 8.5 < 8.5 < 8.5 < 17 
111-15 03/15/89 < 5.0 < 5.0 < 5.0 < 10 

111-29 02/22/89 < 5.0 < 5.0 < 5.0 < 10 
111-29 03/13/89 < 5.0 < 5.0 < 5.0 < 10 

111-30 02/14/89 < 10 
111-30 03/14/89 < 12 

< 10 
< 12 

< 10 
< 12 

< 20 
< 25 

111-31 02/13/89 < 5.0 < 5.0 < 5.0 < 10 
111-31 03/15/89 < 5.0 < 5.0 < 5.0 < 10 

111-32 02/16/89 < 500 < 500 < 500 <1000 
111-32 03/16/89 < 5.0 < 5.0 < 5.0 < 10 

111-33 02/14/89 < 250 
Hll-33 03/14/89 < 250 

< 250 
< 250 

111-34 08/16/89 < 5.0 < 5.0 
Hll-34 08/28/89 < 5.0 < 5.0 

< 250 
< 250 

< 500 
< 500 

5.0 < 10 
5.0 < 10 

111-35 08/15/89 < 5.0 
1111-35 08/28/89 < 5.0 

5.0 < 5.0 < 10 
5.0 < 5.0 < 10 

Hll-36 08/15/89 < 5.0 < 5.0 
Hll-36 08/28/89 < 5.0 < 5.0 

5.0 < 10 
5.0 < 10 

15 
16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 8.5 < 8,5 < 8.5 
5.0 < 5.0 < 5.0 

47 
48 

< 50 
150 

10 
11 

< 75 
< 82 

< 250 
< 420 

< 42 
< 25 

< 5.0 < 5.0 < 5.0 < 5.0 < 25 
5.0 < 5.0 < 5.0 < 5.0 < 25 

< 10 
< 12 

< 10 
< 12 

< 10 
< 12 

19 
19 

100 
110 

< 5.0 < 5.0 < 5,0 < 5.0 < 25 
< 5.0 < 5.0 < 5.0 < 5.0 < 25 

< 500 < 500 < 500 < 500 
< 5.0 < 5.0 < 5.0 340 

< 250 
< 250 

< 250 
< 250 

<250 
<250 

750 
730 

12000 
8600 

<1200 
<1200 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 300 
< 330 

<1000 
<1700 

< 8.5 < 8.5 < 8.5 < 170 
< 5.0 < 5.0 < 5.0 < 100 

< 5.0 < 5.0 < 5.0 < 100 
< 5.0 < 5.0 < 5.0 < 100 

< 10 
< 12 

< 10 
< 12 

5.0 < 5.0 
5.0 < 5.0 

< 10 
< 12 

< 200 
< 250 

5.0 < 100 
5.0 < 100 

< 15 
< 16 

< 50 
< 85 

< 15 
< 16 

< 50 
< 85 

< 30 
< 33 

< 100 
< 170 

< 8.5 < 8.5 < 17 
< 5.0 < 5.0 < 10 

< 5.0 < 5.0 < 10 
5.0 < 5,0 < 10 

< 10 
< 12 

< 5.0 
< 5.0 

< 10 
< 12 

5.0 
5.0 

< 20 
< 25 

10 
10 

< 500 < 500 < 500 <10000 < 500 < 500 <1000 
5.0 < 5.0 < 5.0 < 100 < 5.0 < 5.0 < 10 

< 250 
< 250 

< 250 
< 250 

< 250 
< 250 

<5000 
<5000 

< 250 
< 250 

< 250 
< 250 

< 500 
< 500 

5.0 
< 5.0 

5.0 < 5.0 < 5.0 6.6 < 5.0 < 5.0 5.0 < 100 
5.0 < 100 

< s.o 
< 5.0 

5.0 < 10 
5.0 < 10 

< 5.0 
5.0 

5.0 
5.0 

5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

5.0 < 5.0 
5.0 < 5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

5.9 
5.0 

5.3 
s.o 

5.0 
5.0 

s.o 
5.0 

5.0 < 5.0 
5.0 < 5.0 

5.0 < 100 
5.0 < 100 

s.o < 100 
5.0 < 100 

< 5.0 < 5.0 < 10 
5.0 < 5.0 < 10 

5.0 < 5.0 < 10 
s.o < 5.0 < 10 

< 15 
< 16 

< 50 
< 85 

< 300 
< 330 

<1000 
<1700 

8.5 < 170 
< 5.0 < 100 

< 5.0 < 100 
5.0 < 100 

< 10 
< 12 

< 200 
<250 

< 5.0 < 100 
< 5.0 < 100 

< 500 <10000 
< 5.0 < 100 

< 250 
< 250 

<5000 
<5000 

< 5.0 < 100 
5.0 < 100 

5.0 < 100 
5.0 < 100 

5.0 < 100 
5.0 < 100 



) SPAR'I'OI RCJIIOI'.OOl, liC. 
COORS ROAD PAClLl'ft 

ALBUQU!RQOE, JEll IIEXICO 

) -----------------------
lPPIIDII 11 YOLl'liLE ORGDIC AIALYSES SOIIIIlRY 

Part 2 of 3 

") ---------------------------------------------
( all concentrations in llicrogrUIS per liter ( uq/1) ) 

) !RAIS· DICHLORO· !RIIS- CIS· !RAllS· 
1,2- 1,4- DI· 1,1-DI~ 1,2-Dl· 1,2- 1,1-DI· llmlYLEIII 1,2-DI· 1,3-DI· 1,3-DI-

DIBROIIO· DIBROIIO- DICBLORO· PLOORO- CHLORO- CHLORO- DICBLORo- CBLORo- CHLORIDE CHLORO CHLORQ- CBLORo- 1,4- 1'1'11YL ITIIYL 2- IODO- ISOBIJ'tYL 

) SAMPLE DAft mBAII IIE'liiAD 2-BU'llll Ml'llWIE E'li!AIIE E'riiAIE ftll!ll rrBEIII PROP AI! PRO PEllE PRO Pill! DIOWE Bill IIIII CYAIIDI IIEXAIIOII IIE'liWII ALCOHOL 
ID SAIIPLED ( --- ) ( --- ) ( --- ) ( --- ) ( 25 ) ( 10 ) ( --- ) ( 5 ) ( 100 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 150 ) ( --- ) ( 100 ) ( --- ) ( --- ) ------ -------- -------- -------- -------- -------- -------- -------- -------- .................. -------- -------- -------- -------- -------- -------- -------- -------- -----

.) 111-31 08/15/89 < so < so < so < 100 < so < so < 50 < 50 61 < so < 50 < 50 <1000 < 50 < 50 < 100 < 50 <1000 
111-37 08/28/89 < 50 < so < so < 100 < so < 50 < 50 67 < 50 < 50 < 50 < so <1000 < 50 < so < 100 < 50 <1000 

") 
111·38 11/06/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 
1111-38 11/20/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

) 

111·39 11/06/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

) 1111-39 11/20/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

':) 111-40 11/07/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 
111-40 ll/21/89 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

') 
~:.~:-~~~ 

111-41 11/07/89 < 50 < so < so < 100 < 50 < 50 < 50 1SO < so < 50 < so < 50 <1000 < so < so < 100 < so <1000 
111-41 ll/20/89 < 50 < so < 50 < 100 < 50 < 50 < 50 110 < 50 < so < so < 50 <1000 < 50 < so < 100 < 50 <1000 

) 

1111-42 12/12/89 < so < so < so < 100 < 50 < so < so 140 < 50 < so < so < 50 <1000 < so < so < 100 < 50 <1000 

:) 1111-42 12/21/89 < 60 < 60 < 60 < 120 < 60 < 60 < 60 130 < 60 < 60 < 60 < 60 <1200 < 60 < 60 < 120 < 60 <1200 

':) 111-43 12/12/89 < 12 < 12 < 12 < 25 < 12 < 12 < 12 55 < 12 < 12 < 12 < 12 < 250 < 12 < 12 < 25 < 12 < 2SO 
111-43 12/21/89 < 10 < 10 < 10 < 20 < 10 < 10 < 10 46 < 10 < 10 < 10 < 10 < 200 < 10 < 10 < 20 < 10 < 200 ,, 
111-44 01/04/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 
1111-44 01/16/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

.) ------------------

. ) lOft : State standards, where theJ exist, are shOWII in parentheses • 

) 

) 



) SPIRTOI 'lECIIIIOLOGT I IIC. 
alORS ROAD PACILI'I'Y 

ALBUQU!RQO!, IEif II!XICO -----------------------) APPI!IIDIJ II VOLA'l'ILI ORGAIIC AIIALYSIS SUIIIIART 
Part 2 of 3 

) ---------------------------------------------
( all co11centratiODS ill llicr09ram per liter ( 119/l) ) 

) 'l'I!AIS- DICIILORo- 'l'I!AIS- CIS- 'l'I!AIS-
1,2- 1,4- DI- 1,1-DI· 1,2-DI· 1,2- 1,1-DI- IIE'l'IIYLI!III 1,2-DI· 1,3-DI· 1,3-DI-

DIBROIIO- DIBROIIO- DICIILORo- PLOORo- CIILORo- CIILORO- DICIILORO· CIILORo- CIILORIDI CIILORO CIILORo- CIILORo- 1,4- E'l'IIYL E'l'IIYL 2- IODo- ISOBOm 

) SAMPLE DA'l'E lll'l'IIAJIE IIE'l'IIAII 2-BO'l'lll I IIE'l'IIAIE l'l'IIAIII l'l'IIAII l'l'lll!lll 1!1!1!111 PROP AlE PROPI!III PRO PEllE DIOXAIII BElli PI CTAIIIDI IIUAIOII IIE'l'IIAR ALCOIIOL 
ID SAIIPL!D ( --- ) ( --- ) ( --- ) ( --- ) ( 25 ) ( 10 ) ( --- ) ( 5 ) ( 100 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 750 ) ( --- ) ( 100 ) ( --- ) ( --- ) -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

'") 

111-45 01/04/90 < 100 < 100 < 100 < 200 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 <2000 < 100 < 100 < 200 < 100 <2000 

) lllf-45 01/17/90 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 <1000 < 50 < 50 < 100 < 50 <1000 

') 111-46 01/04/90 < 250 <250 <250 < 500 <250 < 250 < 250 < 250 <250 < 250 < 250 < 250 <5000 < 250 <250 < 500 < 250 <5000 
1111-46 01/17/90 < 100 < 100 < 100 < 200 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 <2000 < 100 < 100 < 200 < 100 <2000 

"") 
111-47 01/03/90 < 25 < 25 < 25 < 50 < 25 < 25 < 25 < 25 < 25 < 25 < 25 < 25 < 500 < 25 < 25 < 50 < 25 < 500 
1111-47 01/16/90 < 12 < 12 < 12 < 25 < 12 < 12 < 12 < 12 < 12 < 12 < 12 < 12 < 250 < 12 < 12 < 25 < 12 < 250 

'") 1111-47 06/20/90 

.) 1111-48 01/03/90 < 50 < 50 < 50 < 100 < 50 < 50 < 50 < 50 70 < 50 < 50 < 50 <1000 < 50 < 50 < 100 < 50 <1000 
111-48 01/16/90 < 25 < 25 < 25 < 50 < 25 < 25 < 25 < 25 < 25 < 25 < 25 < 25 < 500 < 25 < 25 < 50 < 25 < 500 
111-48 06/20/90 

r) 1111-48 08/20/90 
111-48 08/20/90 < 100 < 50 < 50 < 200 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 <5000 < 50 < 50 < 100 < 50 <2000 
111-48 09/04/90 < 100 < 50 < 50 < 200 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 <5000 < 50 < 50 <100 < 50 <2000 

) 

111-49 01/25/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

') 1111-49 01/31/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

.) 
111-50 04/18/90 

') 
1111-51 04/25/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

-----·-·----------
) 10'1'1 : State standards, where they uist, are shOWII ill parentheses. 

~ 

) 

) 

J 



) SPARTOII 'lBCIIIIOLOGY, IIC. 
COORS ROAD PACILI'rt 

ALBUQUERQUI, IBII IIEXI CO 

) -----------------------
&PPl!IDll II VOLA'l'IL! ORGAIIC AIIALYSES SUMMARY 

Part 2 of 3 

) ---------------------------------------------
( all concentratiODS ill aicrQ9rUIS per liter ( 119/1) ) 

) 'l'RAIIS- DICBLORD- 'l'RAIIS- CIS- 'l'RAIIS-
1,2- 1,4- DI- 1,1-lll- 1,2-Dl- 1,2- 1,1-Dl- IIE'l'IIYLDI 1,2-Dl- 1,3-DI- 1,3-DI-

DIBR<»>I- DIBROIIO- DICBLORD- PLOORD- CIILOJii)- CBLORD- DICBLORD- CBLORD- CHLORIDE CBLORO CBLORD- CBLORD- 1,4- B'l'IIYL l'l'IIYL 2- I ODD- ISOBUTYL 

) SAMPLE DA'l'l IIE'l'BAIIB . IIE'l'BAlll 2-BUTEII IIE'l'IWII !'1'1W11 B!IIAIII 1'1'111111 1'1'111111 PROP All PROPEl! PROP !II DIOIAIII Bl!IZIIII CYAIIIDI llUAIIOIB IIE'l'BAlll ALCOBOL 
ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( 25 ) ( 10 ) ( --- ) ( 5 ) ( 100 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 750 ) ( --- ) ( 100 ) ( --- ) ( --- ) 

------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
~) 1111-51 04/27/90 

1111-51 05/07/90 < 5 < 5 < 5 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 100 < 5 < 5 < 10 < 5 < 100 

' ) 
Jill-52 06/05/90 
1111-52 06/07/90 

') 

1111-53 06/20/90 

) 

1111-55 08/21/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 ( 5 ( 5 ( 5 ( 500 < 5 < 5 < 10 < 5 < 200 

·I 1111-55 08/21/90 
1111-55 09/04/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

~) 1111-56 08/20/90 < 10 ( 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 ( 5 ( 5 < 5 < 500 < 5 < 5 ( 10 < 5 ( 200 
Jill-56 08/20/90 

') 1111-56 09/05/90 < 10 ( 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 ( 5 ( 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

) 1111-57 08/31/90 

';:) Hll-58 09/13/90 
1111-58 10/05/90 < 10 < 5 < 5 ( 20 < 5 < 5 < 5 < 5 < 5 ( 5 ( 5 ( 5 ( 500 ( 5 ( 5 < 10 < 5 < 200 
1111-58 10/15/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 ( 10 < 5 < 200 , 
Hll-59 09/21/90 

7) 
1111-59 10/04/90 < 10 ( 5 < 5 < 20 < 5 < 5 ( 5 ( 5 ( 5 ( 5 ( 5 < 5 ( 500 < 5 < 5 ( 10 < 5 < 200 

------------------
~ 10'1'1 : State standards, where the7 ezist, are shown in parentheses. 

, 
) 

) 

) 



SPA!n'OI TICIIIIOLOGl, IIC. 
COORS ROAD FACILift 

ALBUQUII!QUI, lllf·II!XICO -----------------------
APPEIDII IX YOLl!ILI OI!GIIIC U!LYSIS SllliiiAI!t 

Part 2 of 3 

) ---------------------------------------------
( all concentrations in mcr09r111S per liter ( ug/1) ) 

) nus- DICBLORo- !DIS· CIS- !RAllS-
1,2- 1,4- DI· 1,1-Dl• 1,2-Dl· 1,2- 1,1-Dl· Mmi!LDI 1,2-Dl· 1,3-DI· 1,3-DI· 

DIBR<»>I- DIBROIIO- DICBLORo- l'LOURO- CIILORO· CIILORO- DICIILORO- C&LORo- CIILORIDI CIILORO CIILORo- CBLORo- 1,4- rrm. rrm. 2- IODo- ISOBUftL 

) SAMPLE DAH IIETIIAII KI!IWI 2 -IIO'lllfl KITIIAIII ETIIAIII ETIIAIII !'lilliE l'tlllll PI!OPW PROP DE PROP DE DIOWE Bill DE CYUIDE IIWIOR IIETIIAIII ALCOHOL 
ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( 2S ) ( 10 ) ( ·-- ) ( S ) ( 100 ) ( --- ) ( --- ) ( --- ) ( --- ) ( 750 ) ( --- ) ( 100 ) ( --- ) ( --- ) ------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -----

,...) 1111·59 10/1S/90 < 10 < s < s < 20 < 5 < s < s < s ( s < 5 ( s < s < soo < s < 5 < 10 < s ( 200 

) 1111-60 10/01/90 
1111-60 10/04/90 < 10 < s < s < 20 < s ( s < 5 < s < s < s < s < s < 500 < s ( s ( 10 < s < 200 
1111-60 10/15/90 < 10 < s < s < 20 < s < s ( s < s ( s ( s < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

-) 

1111-61 10/04/90 

) 1111·61 10/04/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < s < 5 < 500 < 5 < 5 < 10 < 5 < 200 
1111-61 10/15/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 ( s <. 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

) 
1111-62 10/04/90 < 10 < 5 ( 5 < 20 < 5 < 5 < 5 6.8 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 
1111·62 10/04/90 

) 1111-62 10/15/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 7.2 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 }o'-"'' 

,...) 1111-63 10/04/90 
1111-63 10/04/90 < 10 ( 5 ( 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 
1111-63 10/15/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

) 

1111-64 10/08/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

J 111-64 10/08/90 
111-64 10/15/90 < 10 < 5 < 5 < 20 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 500 < 5 < 5 < 10 < 5 < 200 

,....) 
Pl-1 04/25/90 

------------------) 

IOH : State standarcb, vbere tbeJ exist, are sbovn ia parentbesu. 

;) 
.. ... 

_, 

) 



) 

) 

) 

) 

) 

r) 

) 

r) 

~") 

J 

) 

~") 

r) 

~) 

:) 

r) 

~") 

,) 

) 

r) 

I" ) 

SliiPLI DAD 
ID SliiPLID 

lll'lll
lCIYLo
II !RILl 
( --- ) 

111-13 02/14/89 < 15 
111-13 03/13/89 < 16 

111-14 02/15/89 < so 
111-14 03/14/89 < 85 

SPAR'l'OI 'l'ICIIIOLOOY, IIC, 
COORS ROAD FACILITY 

ALBUQUERQUI, IEII ll!liCO 

APPIIIDII II VOLATILI OIGliiiC AIIALYSES SOIIIIlRt 
Part 3 of 3 

( all concentratlODS ln lll.cr09rus per liter ( ug/1) ) 

1,1,1,2-
lll'liiYL 4-lll'liiYL- mn-
ftiiYL 2- CIILORD-
DTOIII PIITliOIII SmtDI ITIIUI 

( --- ) ( --- ) ( --- ) ( --- ) 

< 75 
< 82 

< 2SO 
< 420 

< 30 
< 33 

< 100 
< 170 

< 15 
< 16 

< 50 
< 8S 

< 15 
< 16 

< so 
< 8S 

1,1,2,2-
mu
C&LORo
ITIIAIB 
( 10 ) 

< 15 
< 16 

< 50 
< 85 

mu
CIILORO
miDI 
( 20 ) 

< 15 
< 16 

< so 
< 85 

TOLIJIIIB 
( 750 ) 

< 1S 
< 16 

< so 
< 85 

1,1,1-
!RI

CIILOIO
ITIIUB 
( 60 ) 

2SO 
220 

< 50 
150 

1,1,2-
!RI

CIILORo
ITIIAIIB 
( 10 ) 

< 15 
< 16 

< so 
< 8S 

111-15 02/16/89 < 8.5 < 42 
111-15 03/15/89 < 5.0 < 25 

< 17 
< 10 

< 8.S < 8.S < 8.S < 8.5 < 8.5 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

80 
7S 

< 8.5 
< 5.0 

fti
CBI.ORO
miDI 
( 100 ) 

610 
6SO 

1100 
3700 

210 
210 

!RI· 
a!LORO· 
FLUORD
MmlAIIB 
( --- ) 

< 15 
< 16 

< so 
< 85 

1,2,3-
!RI

CIILORo
PROPAIIB 
( --- ) 

< 15 
< 16 

< 50 
< 85 

VIm VIm 'fO'fAL 
lCBTATI CIILOIIDI XYLDU 
( --- ) ( 1 ) ( 620 ) 

< 30 
< 33 

< 100 
< 170 

< 30 
< 33 

< 100 
< 170 

< 15 
< 16 

< so 
< 85 

< 8.5 < 8.5 < 17 < 17 
< 10 

< 8.5 
< 5.0 5.0 < 5.0 < 10 

111·29 02/22/89 < 5.0 < 25 
111-29 03/13/89 < 5.0 < 25 

< 10 
< 10 

< 5.0 < 5.0 < 5.0 < 5.0 < s.o < 5.0 < 5.0 
< 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

5.7 < 5.0 
S.4 < 5.0 

s.o < 10 
5.0 < 10 

< 10 
< 10 

< 5.0 
< 5.0 

111-30 02/14/89 < 10 
111-30 03/14/89 < 12 

< so 
< 62 

111-31 02/13/89 < 5.0 < 25 
111-31 03/15/89 < 5.0 < 25 

111-32 02/16/89 < 500 <2500 
111-32 03/16/89 < 5.0 < 25 

111·33 02/14/89 < 2SO 
111-33 03/14/89 < 250 

<1200 
<1200 

111-34 08/16/89 < 5.0 < 10 
111-34 08/28/89 < 5.0 < 10 

llf-35 08/15/89 < 5.0 < 10 
111-35 08/28/89 < 5.0 < 10 

111-36 08/15/89 < 5.0 < 10 
111-36 08/28/89 < 5.0 ( 10 

< 20 
< 25 

10 
10 

<1000 
< 10 

< soo 
< 500 

< 10 
< 10 

< 10 
< 10 

10 
10 

< 10 
< 12 

< 10 
< 12 

< 10 
< 12 

< 10 
< 12 

< 10 
< 12 

11 
< 12 

< 10 
< 12 

320 
320 

5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 
5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

120 
120 

< 500 < 500 < soo < 500 < soo 
33 

< soo 
300 < 5.0 < 5.0 < 5.0 20 

< 250 
< 2SO 

<2SO 
< 250 

< 250 
< 250 

5.0 < 5.0 < 5.0 
5.0 < 5.0 < 5.0 

5.0 < 5.0 
5.0 < 5.0 

5.0 
5.0 

5.0 < 5.0 < 5.0 
5.0 < 5.0 < 5.0 

< 2SO 
< 2SO 

< 2SO 
<2SO 

2SOO 
2500 

5,0 < 5.0 < 5.0 
5.0 < 5.0 < 5.0 

5.0 
5,0 

5.0 
5.0 

5.0 < 5.0 
5.0 < 5.0 

5.0 
5.0 

5.0 
5.0 

< soo 4800 
5.0 3400 

< 250 
< 2SO 

7500 
7000 

5.0 < 5.0 
5.0 < 5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

7.9 
11 

< 10 
< 12 

< 5.0 
s.o 

< 10 
< 12 

20 
25 

5.0 < 10 
5.0 < 10 

< 500 < 500 <1000 
< s.o < 5.0 < 10 

< 250 
< 250 

5.0 
5.0 

<2SO 
< 250 

< 500 
< 500 

5.0 < 10 
5.0 < 10 

5.0 < 5.0 < 10 
5.0 < 5.0 ( 10 

5.0 
5.0 

5.0 < 10 
5.0 < 10 

< 20 
< 25 

< 10 
< 10 

<1000 
< 10 

< 500 
< 500 

< 10 
< 10 

10 
10 

< 10 
< 10 

< 10 
< 12 

< 5.0 
< 5.0 

< soo 
9.6 

< 2SO 
< 250 

5.0 
5.0 

5.0 
5.0 

< 5.0 
5.0 



I \ SPIR'l'OI 'l'!CIIIIOLOOl, IIC, 
COORS ROAD FACILITY 

ALBUQUERQUI, ll!lf mrco -----------------------
APPDDIJ II VOLA!ILI ORGAIIIC AIIALYSES SUIIIIARY 

Part 3 of 3 
) ---------------------------------------------

( all concentrations iu llicrograu per liter ( 119/1) ) 

) 1,1,1,2- 1,1,2,2- 1,1,1- 1,1,2- !RI· 1,2,3-
IIE!II- Kftlltl, 4-M!!IITL- !mA- !mA- !Em- !RI· !RI· !RI· CBLORo- !RI· 

ACRYLO- mm. 2- CBLORo- CBLORo- CBLORO· CBLORO· CBLORo- CBLORo- FLUORO- CBLORo- VIIYL VIIYL !O!AL 

) SAIIPLI DA!l II !RILl D!OII PEI!DOII S!!REII I!IIAII l'l'BAII l'tlllll !OLO!II l!liAR mAll l'tiiDI IIE!IIAIII PROP All ACI!A!l CHLORIDE mDES 
ID SAMPLED ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) ( --- ) ( --- ) (---)(1 ) ( 620 ) 

·------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ...................... -------- --------
') 111-37 08/15/89 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 < 50 < 50 1100 < 50 < 50 < 100 < 100 < 50 

111-37 08/28/89 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 < 50 < 50 1800 < so < so < 100 < 100 < 50 

r) 
111-38 11/06/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 
111-38 11/20/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 5.7 < 5 < 10 < 10 < 5 

) 

111-39 11/06/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 5.3 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 
) 1111-39 11/20/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 

r) 111-40 11/07/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 5.4 < 5 < 10 < 10 < 5 \ 111-40 11/21/89 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 ... 
·~ .... 

r) 
111-41 11/07/89 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 310 < 50 1100 < 50 < 50 < 100 < 100 < 50 
1111-41 11/20/89 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 290 < 50 960 < 50 < 50 < 100 < 100 < 50 

') 

111-42 12/12/89 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 200 < 50 1100 < 50 < so < 100 < 100 < 50 
) 1111-42 12/21/89 < 60 < 120 < 120 < 60 < 60 < 60 < 60 < 60 200 < 60 1200 < 60 < 60 < 120 < 120 < 60 

~) 
111-43 12/12/89 < 12 < 25 < 25 < 12 < 12 < 12 < 12 < 12 100 < 12 270 < 12 < 12 < 25 < 25 < 12 
111-43 12/21/89 < 10 < 20 < 20 < 10 < 10 ( 10 < 10 ( 10 86 < 10 160 < 10 < 10 < 20 < 20 < 10 

'.) 111-44 01/04/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 
1111-44 01/16/90 ( 5 < 10 ( 10 < 5 < 5 ( 5 < 5 < 5 < 5 ( 5 < 5 ( 5 < 5 < 10 < 10 < s 

~) ------------------
') IO!l : State standards, where theJ exist, are show iu parentheses. 

..) 

,) 

) 



) SPAI!'l'OI !ECIIIOLOGY I IIIC. 
COORS ROAD FACILITY 

lLBUQUERQO!, 11!11 MEXICO 

) -----------------------
APPDDIX IX VOLATILE ORGAIIIC AIIALYSES SUMMARY 

Part 3 of 3 

) ---------------------------------------------
( all concentrations in llicrOCJrUIS per liter ( ug/1} } 

) 1,1,1,2- 1,1,2,2- 1,1,1- 1,1,2- TRI- 1,2,3-
II!TII- Mm1YL 4-II!TIIYL- Tml- mn- mn- Til- TRI- Til- CHLORO- Til-

ACRYLO- mm. 2- CIILORO- CHLORo- CHLORO- CBLORo- CBLORO- CBLORo- PLIJORo- CHLORo- VIIIYL VIm TOTAL 

) SAMPLE DA'fl KITRILI DTOIE PEIITAIIOIIE STYRDB ETIIAIII ITIIAIII miDI TOLUIIII ITIIAIII ITIIAIII ITIIEIII! II!TIIAIII PROPAIII! ICITATI CHLORIDE IYLIIIIS 
ID SAMPLED ( --- } ( --- } ( --- ) ( --- } ( --- } ( 10 ) ( 20 ) ( 750 ) ( 60 } ( 10 ) ( 100 ) ( --- ) ( --- ) ( --- ) ( 1 ) ( 620 ) -------- -------- -------- -------- -------- --------

'} 

W-45 01/04/90 ( 100 < 200 < 200 < 100 < 100 < 100 < 100 < 100 < 100 < 100 1400 < 100 ( 100 < 200 < 200 < 100 

) W-45 01/17/90 < so < 100 < 100 < 50 < 50 ( 50 < 50 < 50 < 50 < 50 1400 ( 50 < 50 ( 100 < 100 < 50 

r) .. -46 01/04/90 < 250 < 500 ( 500 < 250 < 250 < 250 < 250 <250 < 250 < 250 4200 < 250 < 250 < 500 < 500 < 250 
111-46 01/17/90 < 100 ( 200 < 200 < 100 < 100 < 100 < 100 ( 100 100 < 100 2300 ( 100 < 100 < 200 < 200 < 100 

r) 
lllr-47 01/03/90 ( 25 < 50 ( 50 ( 25 < 25 < 25 < 25 < 25 < 25 ( 25 310 ( 25 ( 25 < 50 ( 50 < 25 
.. -47 01/16/90 ( 12 ( 25 < 25 ( 12 ( 12 < 12 ( 12 ( 12 ( 12 < 12 330 ( 12 ( 12 ( 25 ( 25 ( 12 , .. -47 06/20/90 --- --- --- --- --- --- --- --- --- --- 220 

.. -48 01/03/90 ( 50 < 100 ( 100 < 50 ( 50 < 50 < 50 < 50 < 50 < 50 820 < 50 < 50 < 100 < 100 < 50 ~:-·: 

) 
.. -48 01/16/90 < 25 < 50 < 50 < 25 < 25 < 25 < 25 < 25 < 25 < 25 830 < 25 < 25 < 50 < 50 < 25 
.. -48 06/20/90 --- --- --- --- --- --- --- --- --- --- 820 

r) 1111-48 08/20/90 --- --- --- --- --- --- --- --- --- --- 600 
.. -48 08/20/90 < 50 < 100 < 100 ( 50 ( 50 < 50 < 50 < 50 < 50 < so 1100 < 50 < 50 < 100 < 100 < 50 
llf-48 09/04/90 < 50 < 100 < 100 < 50 < 50 < 50 < 50 < 50 < 50 < 50 930 < 50 < 50 < 100 < 100 < 50 

) 

lllf-49 01/25/90 < 5 < 10 < 10 < 5 < s < 5 ( s < s ( s < 5 < 5 12 < 5 < 10 < 10 < 5 

-:) .. -49 01/31/90 < 5 < 10 < 10 ( 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 6.9 ( 5 < 10 < 10 < 5 

) 1111-50 04/18/90 --- --- --- --- --- --- --- --- --- --- < 

~) W-51 04/25/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 8.5 < 5 < 5 < 10 < 10 < 5 

------------------
') IO'fl : State standards, where theJ exist, are show in parentheses. 

:) 

) 

) 



SPAR'l'OI 'l'ECIIIIOLOGY, IIIC. 
COORS ROAD FACILI'l'Y 

ALBOQOERQUE, KEII MEXICO -----------------------
APPDDII II VOLl'fiLI ORGAIIIC DALYS!S SOliMARY 

Part 3 of 3 

) ---------------------------------------------
( all concentratioas in aicr()9rau per liter ( 119/l) ) 

) 1,1,1,2- 1,1,2,2- 1,1,1- 1,1,2- !Ill· 1,2,3-
Kml- KmiYL 4-Nmi!L- 'fml- 'fml- 'fml- !II- 'flU· !II- CBLORO- !II· 

lCRYLO- mm. 2· CBLORD- CBLORO- CBLORD- CIILORD- CIILORD- CHLORO- FLOORO· CIILORO· VIm VIm 'fO'flL 

) SIMPLE DAft II '!'RILE ltl'fOII PIHAIOD S'l'YRDI rrBAifl rrBAifl l'fii!IIE 'fOLO!IIE rrBAifll l'fllllll E'fBIIII Mmllllll PROP Alii! ACI!A'fl CHLORIDE MilliS 
ID SIMP LID ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) ( --- ) (---)(---)(1 ) ( 620 ) ------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

') Ill-51 04/27/90 --- --- --- --- --- --- --- --- --- --- 6.2 
lllf-51 05/07/90 < 5 < 10 < 10 < 5 ( 5 < 5 ( 5 ( 5 < 5 ( 5 6.7 ( 5 < 5 ( 10 ( 10 ( 5 

~') 111-52 06/05/90 --- --- --- --- --- --- --- --- --- --- < 1 
111-52 06/07/90 --- --- --- --- --- --- --- --- --- --- < 1 

') 

111·53 06/20/90 --- --- --- --- --- --- --- --- --- --- < 1 

) 

lllf-55 08/21/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 13 < 5 < 5 < 10 < 10 < 5 
-) 111·55 08/21/90 --- --- --- --- --- --- --- --- --- --- 9.2 

liN-55 09/04/90 < 5 < 10 < 10 < 5 < 5 < 5 ( 5 < 5 < 5 < 5 12 < 5 < 5 < 10 ( 10 < 5 

r) 
lllf-56 08/20/90 < 5 < 10 < 10 < 5 ( 5 < 5 < 5 < 5 < 5 ( 5 50 < 5 < 5 < 10 < 10 < 5 
lllf-56 08/20/90 --- --- --- --- --- --- --- --- --- --- 29 

') 1111·56 09/05/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 98 < 5 < 5 < 10 < 10 < 5 

) 1111·57 08/31/90 --- --- --- --- --- --- --- --- --- --- < 1 

.... ) 1111-58 09/13/90 --- --- --- --- --- --- --- --- --- --- 20 
liN-58 10/05/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 22 < 5 < 5 < 10 < 10 < 5 
lllf-58 10/15/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 22 < 5 < 5 < 10 < 10 < 5 

) 
lllf-59 09/21/90 --- --- --- --- --- --- --- --- --- --- < 1 

') 111·59 10/04/90 < 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 

........................................... 
-:) 

liOTI! : State standards, where theJ exist, are shown in parentheses • 

.,) 

.) 

) 



) SPAR!OI !BCIIIIOLOG!, IIC, 
COORS ROAD PACILJ!t 

ALBtJQUERQIJI, 1111 MEXICO 

) -----------------------
APPIIDII II VOLA'l'ILI OJIGAIIC AIAL!SIS SUIIIAR! 

Part 3 of 3 

} ---------------------------------------------
( all concentrations in aicrogrUIS per liter ( ug/1) ) 

) 1,1,1,2- 1,1,2,2- 1,1,1- 1,1,2- 'l'RI- 1,2,3-
Kl'l'B- lll'l'lltL 4-lll'l'IIYL- 'l'E'l'Rl- 'l'l'l'RA- 'l'E'l'Rl- 'I'll- 'I'll- 'l'RI- CBLORO- 'I'll-

lCRYLO- l'l'BtL 2- CBLoao- CBLORO- CBLORo- CBLORo- CBLORo- CIILORo- FLOORo- CIILORo- VIm nm 'l'O'l'AL 
) Sllll'LI Dl'l'l ll'l'llLI n'l'OIII Pll'l'AIIOIII S'l'!RIIII l'riiAII l'l'WI l'l'IIDI 'l'OWIIII l'l'WI l'l'WI E'l'BEIII Kl'l'BAII PROP All ACI'l'A'l'l CBLORlDI mDIS 

ID SliiPLID ( --- ) ( --- ) ( --- ) ( --- ) ( --- ) ( 10 ) ( 20 ) ( 750 ) ( 60 ) ( 10 ) ( 100 ) ( --- ) ( --- ) ( --- ) ( 1 ) ( 620 ) ------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
J 1111-59 10/15/90 ( 5 < 10 < 10 < 5 < 5 ( 5 ( 5 ( 5 ( 5 < 5 ( 5 ( 5 ( 5 < 10 < 10 < 5 

) 1111-60 10/01/90 --- --- --- --- --- --- --- --- --- --- < 1 
1111-60 10/04/90 < 5 < 10 < 10 < 5 < 5 ( 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 10 < 5 
1111-60 10/15/90 ( 5 ( 10 ( 10 ( 5 < 5 ( 5 ( 5 < 5 ( 5 ( 5 ( 5 ( 5 ( 5 ( 10 ( 10 < 5 

') 

1111-61 10/04/90 --- --- --- --- --- --- --- --- --- --- ( 1.0 

) 1111-61 10/04/90 ( 5 < 10 ( 10 ( 5 ( 5 < 5 < 5 < 5 ( 5 < 5 ( 5 ( 5 ( 5 ( 10 ( 10 ( 5 
1111•61 10/15/90 ( 5 < 10 ( 10 ( 5 ( 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 ( 5 < 10 < 10 < 5 

) 
1111-62 10/04/90 ( 5 < 10 < 10 < 5 < 5 < 5 < 5 < 5 11 < 5 < 5 < s ( s < 10 ( 10 < 5 
1111-62 10/04/90 --- --- --- --- --- --- --- --- --- --- 2.2 

) 1111-62 10/15/90 < 5 ( 10 < 10 < 5 < 5 < 5 < 5 < 5 12 < 5 < 5 < 5 < 5 ( 10 ( 10 < 5 ·'1' 

') llf-63 10/04/90 --- --- --- --- --- --- --- --- --- --- < 1.0 
1111-63 10/04/90 ( 5 < 10 ( 10 < 5 < 5 < 5 < 5 ( 5 < 5 < 5 ( 5 < 5 < 5 ( 10 ( 10 < 5 
Ja-63 10/15/90 ( 5 < 10 < 10 ( 5 < 5 < 5 < 5 ( 5 < 5 < 5 ( 5 ( 5 < 5 ( 10 < 10 < 5 

) 

Mlf-64 10/08/90 ( 5 < 10 < 10 < 5 ( 5 ( 5 < 5 ( 5 < 5 < 5 ( 5 < 5 ( 5 ( 10 ( 10 ( 5 
~) Ja-64 10/08/90 --- --- --- --- --- --- --- --- --- --- < 1.0 

1111-64 10/15/90 < 5 ( 10 < 10 < 5 < 5 < 5 < 5 ( 5 < 5 < 5 < 5 < 5 < 5 < 10 ( 10 < 5 

') Pl-1 04/25/90 --- --- --- --- --- --- --- --- --- --- < 1 

) ------------------
10'1'1 : State standards, where the7 exist, are shown in parentheses. 

) 

J 

) 

) 

) 



GROUND SURFACE 

Cern en t/Ben toni te 
Grout 

2" PVC Casing 
to 173 feet 

6-3/4" Borehole 
to 206 feet 

10 

ft Date 4/13/90 

TAN & BROWN CLAYEY MEDIUM 
TO COARSE SAND (SC) 

TAN SILTY CLAY (CL) 
with fine sand 

Harding Lawson Associates MONITORING WELL DETAIL PZ-1 Pi_ A TEe 

Engineers and 
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JOB NUMBER 

06310 039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



45 

50 

55 

60 

65 

70 

75 

80 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation __ ft ____ Date 4/13/90 

TAN, BROWN & BLACK MEDIUM 
. : :·· · TO COARSE SAND (SP) 

TAN SILTY CLAY (CL) 
with sand 

-with medium grained sand seam 
from 57 to 59 feet 

TAN, BROWN & BLACK MEDIUM 
TO COARSE SAND (SC) 

TAN SILTY CLAY (CL) 
with sand 

Harding Lawson Associates MONITORING WELL DETAIL PZ-1 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5142•22 

GROUND SURFACE 

Equipment _G_D_---'15:.....:0:.....:0 _______ _ 

Elevation ft Date 4/13/90 

BROWN, TAN & BLACK MEDIUM 
TO COARSE SAND (SP) 

with occasional gravel and sandy 
clay pockets 

Harding Lawson Aaaoclatea MONITORING WELL DETAIL PZ-1 P, ATe 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5142·22 

ft Date 4/13/90 

~G~R~O~U~N~D~S~U~R~F~A~C==E~=-~------------- 1 20~~~-----------------------------
:. <~-:.: 
·.·.· ... 

125- .· . 

. · ·.:-·.· 

.·.·.:. 

130- ... 

135-

. . 
. ··.· 

.... 

. · ·.:-

140- . <: 

145-

150-

155 

160-

.. · . 
. . . . 

-_:_ .. :. 

TAN, BROWN & BLACK SANDY 
GRAVEL (GP) 

Harding Lawson Associates MONITORING WELL DETAIL PZ-1 
Engineers and 
Environmental Serv1ces 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

>'l ATt 



Top of PVC Casing 
Elevation 5142·22 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation __ ft ____ Date 4/13/90 

r~G~R~O~U~N~D~SU~R~F~A~C=E~~-=----------- 16o~-=~---------------------------

Stainless Steel casing 
from 173 to 182.8 feet ;:: 

Sand pack: 
20x40 sand 
(180'-181') 
10x20 sand 
(181'-206') 

2" Stainless Steel 
Screen (Slot size 0.02") 
from 138.8 to 149 feet 

Bottom Cap 
';:.:.: ::. 
.7 ............. ;_·_ 

165 

170 

175 

180 

185 

190 

195 

200 

..... 

... 
. ·. 

TAN, BROWN & BLACK CLAYEY 
GRAVEL (GC) 

TAN, BROWN & BLACK FINE TO 
COARSE SAND (SW) 

with gravel 
TAN, BROWN & BLACK CLAYEY 
FINE TO MEDIUM SAND (SC) 
TAN, BROWN & BLACK MEDIUM 
TO COARSE SAND (SP) 

with gravel 

-with .2' clay seam at 190 feet 

Harding Lawson Associates MONITORING WELL DETAIL PZ-1 
Engineers and 
Envrronmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

Pi Alf 



( 

( 

Top of PVC Casing 
Equipment GD-1500 

Elevation 5142.22 

Elevation ft Date 
GROUND SURFACE 

200 Bentontte pellet seal 
: 

, . 
. . . . 

: , . 
. . 

•' 

: .. 205 . . 
..:....:....:.: 

End of Boring at 206 feet. 

210 

215 

220 

225 

230 

235 

240 

Harding Lawson Associates MONITORING WELL DETAIL PZ-1 
Engineers and 
Environmental Serv1ces 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

4/13/90 

DATE 



METRIC 
Corporation 

SAMPLE LOG 

Well Number MY"l-34 (OS) Well Location Off site along Irving Blvd. 

Well Owner Spartan Tedmology, Inc. 

Sample Logger Peter H. r-"..etzner, METRIC Corporation 

Driller METRIC Corporation 

Drilling Medium Hollow-stem augers 

Date of Completion 

Depth 
(feet) 

0-5 

5-10 

10-15 

15-20 

20-30 

30-35 

35-40 

40-45 

Thickness 
(feet) 

5 

5 

5 

5 

10 

5 

5 

5 

6-2-89 Ground Elev. 5034.52 

Stratigraphic Description 

Moderate yellowish brown (10 YR 5/4), poorly 
sorted fine to very coarse-grained sand with 
some pebbles (SP) 

Moderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with some large 
pebbles (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with some granular 
gravel ( S~1) 

Moderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with pebbles to 
lOmm (SW) 

Moderate yellowish brown (lOYR 5/4), well 
sorted fine-grained sand with some granular 
gravel (SH) 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand with some pebbles 
from 10 to 20mm (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand with pebbles from 
10 to 40mm (SH) 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Well Number MW-34 (OS) Well Location Off site along Irving Blvd. 

(Continued from Previous Page) 

Depth 
(feet) 

45-55 

55-59 

59-66 

60-66.5 

Thickness 
(feet) 

10 

4 

7 

.5 

Stratigraphic Description 

Moderate yellowish brown (10 YR 5/4), fine
grained sand with pebbles from 10 to 50rnrn (SP) 

Moderate yellowish brown (10 YR 5/4), fine
grained sand with pebbles from 4 to 70rnrn (SW) 

Pale yellowish brown (10 YR 6/2), fine to 
medium-grained sand (SP) 

Moderate yellowish brown (10 YR 5/4), very 
fine-grained clayey sand (SC) 



r1easuring Point---------. r--------- 12" Manhole 
Elevation 5042.50 

0' ~~~~~~r::~~~?J~===========J·~----------------- Ground Level 

3'± 

51'--------------

53' 
53.2'===================== 

63.2'---------------

67.63'--

73.2' ---------------
75' 

a.<:.- 2 ' x 2 ' x 4" Concrete 
Slab 

--------Watertight Lockhole 
Flange & Cover 

~~-------Concrete Support 

~~--------- 4% Bentonite Cerrent 
14.2 lbs/gal 

"*"-------- 20 x 40 Fine Sand 

2" Stainless Steel 
Casing 

caved Material 

\vater Level 8/15/89 

2" Stainless Steel 
Screen w/0.010" slots 

~~~~J ------------ Well T.D. 
Hole T.D. 

CONSTRUCTION DIAGRAM 
Hvl-35-0S 



METRIC 
Corporation 

SAMPLE LOG 

Well Nwnber MW-35 (OS) Well Location Off site along Irving Blvd. 

Well Owner Sparton Technology, Inc. 

Sample Logger Peter H. Metzner, METRIC Corporation 

Dr i 11 e r METRIC Corporation 

Drilling Medium Hollow-stem augers 

Date of Completion 

Depth 
(feet) 

0-5 

5-10 

10-20 

20-25 

25-35 

35-45 

45-51 

51-55 

55-68 

68-75.5 

Thickness 
(feet) 

5 

5 

10 

5 

10 

10 

6 

4 

13 

7.5 

6-9-89 Ground Elev. 5042.50 

Stratigraphic Description 

Moderate yellowish brown (10 YR 5/4) , well 
sorted fine-grained sand (SW) 

Moderate yellowish brown (10 YR 5/4) 1 well 
sorted fine-grained sand to silt (SM) 

Moderate yellowish brown (10 YR 5/4) 1 well 
sorted very fine-grained sand (SW) 

Moderate yellowish brown (10 YR 5/4) 1 well 
sorted very fine-grained sand with some pebbles (SW) 

Dark yellowish brown (10 YR 4/2), well 
sorted fine-grained sand to silt (SM) 

Dark yellowish brown (10 YR 4/2) , fine 
sandy clay (CL) 

Dark yellowish brown (10 YR 4/2), clayey 
fine sand (SC) 

Dark yellowish brown (10 YR 4/2) 1 fine
grained sand with pebbles from 5 to 30mm (SP) 

Moderate yellowish brown (10 YR 5/4), fine 
to very fine-grained sand interbedded with 
pebbles from 10 to 70mm (SP) 

Light brown (5 YR 6/4), fine to very fine sand (SP) 



Measuring Point-------. ,__ ______ 12' Manhole 
Elevation 5059.30 

0' 

2' x 2' x 4' Concrete 
slab 

......__ __ Watertight lockable 
Flange & Cover 

72.3'----------------

76.5'---------------
77.0'-----------------

82.3•-------------------

85.7'-- . .. 
~ =~'·~-----------.. .. 

92.~'-----------------
93. ~~ ----------
94.~----------------

CONSTRUCTION DIAGRAM 
MW-36-0S 

9 7/8" Hole 

2% Bentonite Cerrent 
12.5-13 lbs/gal 

4% Bentonite Cement 
13.2 lbs/gal 

2" PVC casing 

6 5/8 x 0.134 Steel Casir. 

2" Stainless steel cas in<; 

Caved material 

20 x 40 Fine sand 

5 3/5" Hole 

Water level 8-15-89 

2" Stainless steel casin~ 

10 x 20 sand 

Well T.D. 
Gravel Pack T.D. 
Hole T.D. 



METRIC 
Corporation 

SAMPLE LOG 

Well Number .MW-36 (OS) Well Location Off site along Irving Blvd . 

Well Owner Sparton Technology, Inc. 

Sample Logger Peter H. M2tzner, METRIC Corporation 

Dr i 11 e r Rcxigers & Company 

Drilling Medium 

Date of Completion 

Depth 
(feet) 

0-5 

5-11 

ll-55 

55-57 

57-65 

65-80 

80-85 

85-94 

Thickness 
(feet) 

5 

6 

44 

2 

8 

15 

5 

9 

Mud rotary 

6-22-89 Ground Elev. 5059.30 ------------------

Stratiaraphic Description 

Moderate yellowish brown (10 YR 5/4) 1 poorly 
sorted medium to very fine sand (SP) 

Moderate yellowish brown (10 YR 5/4) 1 slightly 
clayey fine sand with some granular gravel (SM) 

Moderate yellowish brown (10 YR 5/4) 1 sandy 
clay with some granular gravel (CL) 

Moderate yellowish brown (10 YR 5/4) 1 clay with 
granular gravel (CH) 

Moderate yellowish brown (10 YR 5/4) 1 slightly 
clayey very coarse sand with granular gravel (SP) 

Medium gray (N5), medium-sorted very coarse 
sand to pebble gravel (SP) 

Medium gray (N5) 1 medium sorted coarse sand 
to pebble gravel (SP) 

Pale yellowish brown (10 YR 6/2) 1 well 
sorted very coarse sand to granular gravel (SW) 



Measuring Point-------~ 
Elevation 5091.66 

0' 

105.0'-----------------------
106.5' ____________________ __ 

109.5'-----------------------

115.0' 

. - -· . - ·. . -··· 119.22 ,__ - - _\?.>.<._. __ --+---+--1'---ct- - ---. 
:_· - ·-. 
:·. - :· 

12" Manhole 

~-: .-,;: 
·.: ~. :·:.....-:;<--- 2' x 2' x 4' Concrete 

Slab --~- ·:.: 

....__ __ Watertight lockable 
Flange & Cover 

2% Bentonite Cement 
12.5-13 lbs/gal 

4% Bentonite Cement 
13.2 lbs/gal 

2" PVC Casing 

6 5/8 X 0.134 Steel 
Casing 

20 x 40 Fine sand 

Caved Material 

2" Stainless steel casing 

10 x 20 sand 

5 3/4" Hole 

Water Level 8/15/89 

.·. -1-!.q----------- - . ~ 2" Stainless steel 
screen w/0.010" slots 

125.0 ·-----------------

126.5'---------------

·: =; . _ ... 
: - '- ---------
~ ... :- _:. : ... ~. 

CONSTRUCTION DIAGRAM 

H~·I-37-0S 

Well T.D. 

Hole T.D. 



METRIC 
Corporation 

SAMPLE LOG 

Well Number MW-37 (OS) Well Location Off site along Irving Blvd. 

Well Owner Spartan Technology, Inc. 

Sample Logger Peter H. Metzner, ME.""'TRIC Corp:>ration 

Dr i 11 e r Rodgers & Company 

Drilling Medium Mud rotary 

Date of Completion 7-1-89 Ground Elev. 5091.66 

Depth Thickness 
(feet) (feet) 

0-5 5 

5-10 5 

10-14 4 

14-35 21 

35-45 10 

45-55 10 

55-65 10 

65-85 20 

85-95 10 

95-100 5 

Stratigraphic Description 

Moderate yellowish brown (10 YR 5/4), very 
fine sand (Svl} 

Moderate yellowish brown (10 YR 5/4) 1 fine 
sand (SW) 

Moderate yellowish brown (10 YR 5/4), clayey 
fine sand (SC) 

Pale yellowish brown (10 YR 6/2) 1 slightly 
clayey well sorted medium to coarse sand (SP) 

Moderate yellowish brown (10 YR 5/4)1 clayey 
fine sand (SC) 

Hoderate yellowish brown (10 YR 5/4) 1 fine 
sandy clay (CL) 

Hoderate yellowish brown (10 YR 5/4) 1 medium 
to coarse sand (SP) 

Pale yellowish brown (10 YR 6/2) 1 medium 
sorted medium to very coarse sand (SD) 

Hoderate yellowish brown (10 YR 5/4), well 
sorted medium to coarse-grained sand (SW) 

Hoderate yellowish brown (10 YR 5/4) 1 slightly 
clayey medium-grained sand (SW) 



METRIC 
Corporation 

Well Number MW-37 (OS) 

SAMPLE LOG 

Continued 

Well Location Off site along Irving Blvd. 

(Continued from Previous Page) 

Depth 
(feet) 

100-111 

lll-117 

117-126.5 

Thickness 
(feet) 

11 

6 

9.5 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2), coarse 
sand to granular gravel (SP) 

Medium gray (N5), pebble gravel (GP) 

Medium gray (N5) very coarse sand 
to granular gravel (SP) 



Measuring Point 
Elevation 5044.35 

56.5-----------------------1 

64.7-----

ll8.u-----------------------

123.~---------------------

124.~-----------------------
126.5--~--------------------

136.5-----------------------

137.5-----------------------

. -. 
. - . 

~--------------

.,... . ·- -

Construction Diagram 
MW-38 

Protective Well Head 

Concrete Slab 

12~" dia. Drill Hole 

2% Bentonite Cement 

3% Bentonite Cement 

4 "· dia. F .J. T PVC casing 

8 5 I 8 II dia. Surface casi 

Water Level 

411 dia. Stainless Steel 
Casing 

20 x 40 sand 

7 7/8 11 dia. Drill Hole 

10 x 20 sand 

4 11 dia. Stainless Steel 
Screen w/0.020 11 slots 

T .D. of \-Jell 

T.D. of Drill Hole 



METRIC 
Corporation 

SAMPLE LOG 

Well Number MvJ-38 Well Location On site. South 

Well Owner Sparton Technology, Inc. 

Sample Logger Peter H. Metzner, METRIC Corporation 

Driller Rodgers & Company 

Drilling Medi urn ___ _.!::M~u~d~r~o~t:!::a~r:....:vt:._ _______________ _ 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-8 8 

8-13 5 

13-15 2 

15-20 5 

20-22 2 

22-38 16 

38-48 10 

48-50 2 

50-60 10 

60-66 6 

66-90 24 

Ground Elev. 5045' 

Stratigraphic Description 

Moderate yellowish brown (lOYR 5/4) fine sandy 
clay (CL) 

Light brown (5YR 6/4) very coarse sand to granule 
gravel (SP) 

Moderate yellowish brown (lOYR 5/4) fine sandy 
clay and very coarse sand to granular gravel (SC) 

Light brown (5YR 6/4) very poorly sorted coarse 
sand to granule gravel (SP) 

Light brown (5YR 6/4) very coarse sand to 
granule gravel (GP) 

Light brown (SYR 6/4) fine to medium clayey 
sand with granule and pebble gravel (SC) 

Light brown (5YR 6/4) very fine to medium sand 
with some granule fragments (SP) 

Light brown (5YR 6/4) fine to coarse sand (SP) 

Medium gray (N5) very coarse sand to pebble 
gravel (SW) 

Medium gray (N5) coarse sand to pebble gravel (SP) 

Medium gray (NS) pebble gravel with fine clayey 
sand (GM) 



METRIC 
Corporation 

Well Number MW-38 

SAMPLE LOG 

Continued 

Well Location 

(Continued from Previous Page) 

Depth 
(feet) 

90-101 

101-118 

118-121 

121-126 

126-136 

136-137 

Thickness 
(feet) 

11 

17 

3" 

5 

10 

11 

Stratigraphic Description 

Light brown (5YR 6/4) fine c~ayey sand with 
granule gravel (SC) 

Light brown (5YR 6/4) and medium brown (NS) 
poorly sorted medium sand to pebble gravel (SP) 

Light olive gray (SY 6/l) fine to medium 
sand (SP) 

Light olive gray (5Y 6/l) medium sand (SW) 

Light olive gray (5Y 6/l) medium to coarse 
sand (SP) 

Light brown (5YR 6/4) very coarse sand to 
granule gravel with some fine sandy clay (SC) 



58.0 

66.2 

112.5 

120.0 

121.0 
123.0 

133.0 

134.0 

Measuring Point 
Elevation 5044.07 

r ... · • .. - - .. 

Construction Diagram 
MW-39 

Protective Well Head 

Concrete Slab 

12~" dia. Drill Hole 

2% Bentonite Cerrent 

3% Bentonite Cerrent 

4" dia. F.J.T PVC casing 

8 5 I 8" dia. Surface casii 

Water level 

4" dia. Stainless Steel 
casing 

20 x 40 sand 

7 7/8" dia. Drill Hole 

10 x 20 sand 

4" dia. Stainless Steel 
Screen w/0.020" slots 

T .D. of \\Tell 

T.D. of Drill Hole 



METRIC 
Corporation 

SAMPLE LOG 

Well Number MW-39 Well Location On site, South 

Well Owner Sparton Technology, Inc. 

Sample Logger Peter H. Metzner - METRIC Corporation 

Driller Rodgers & Company 

Drilling Medium 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-2 2 

2-15 13 

15-40 25 

40-43 3 

43-78 35 

78-83 5 

83-93 10 

93-98 5 

98-103 5 

103-112 9 

Mud rotary 

Ground Elev. 5044' 

Stratigraphic Description 

Light brown (5YR 6/4) clayey fine to coarse 
sand (SC) 

Light brown (5YR 6/4) slightly clayey, silty 
very coarse sand to granule gravel (SM) 

Moderate yellowish brown (lOYR 5/4) clayey 
very fine sand (SC) 

Pale yellowish brown (lOYR 6/2) and medium 
gray (N5) pebble gravel (GW) 

Pale yellowish brown (lOYR 6/2) and medium 
gray (N5) slightly cemented pebble gravel (GW) 

Pale yellowish brown (lOYR 6/2) and medium 
gray (N5) slightly cemented pebble gravel with 
alternating clayey fine sand layers (GP) 

Light brown (SYR 6/4) clayey very fine sand 
with pebble gravel (SC) 

Light brown (SYR 6/4) fine sandy clay with 
pebble gravel (CL) 

Light brown (5YR 6/4) fine sand to medium 
gray (NS) granule and pebble gravel (SP) 

Medium gray (N5) light brown (5YR 6/4) and 
grayish orange pink (5YR 7/2) granule and pebble 
gravel (GP) 



METRIC 
Corporation 

Well Number MW-39 

SAMPLE LOG 

Continued 

Well Location 

(Continued from Previous Page) 

Depth 
{feet) 

112-127 

127-133 

133-134 

Thickness 
(feet) 

13 

6 

1 

Stratigraphic Description 

Pale yellowish brown (lOYR 6/2) poorly 
sorted fine to very coarse sand (SP) 

Medium gray (NS), light brown (SYR 6/4), 
and grayish orange pink (SYR 7/2) pebble 
gravel (GP) 

Light brown (SYR 6/4) silty clay (CL) 



Measuring Point 
Elevation 5043.46 

57.0--------------------~--· 

66.1----

107.0 

114.0 

115.0 
117.0 

127.0 

128.0 

Construction Diagram 
MW-40 

Protective Well Head 

Concrete Slab 

l2l:i" dia. Drill Hole 

2% Bentonite Cerrent 

3% Bentonite Cerrent 

4" dia. F .J. T PVC Casing 

8 5/8" dia. Surface Casi.J 

Water Level 

4" dia. Stainless Steel 
Casing 

20 x 40 sand 

7 7/8" dia. Drill Hole 

10 x 20 sand 

4" dia. Stainless Steel 
Screen w/0.020" slots 

T .D. of \vell 

T.D. of Drill Hole 



METRIC 
Corporation 

SAMPLE LOG 

MW-40 Well Location On site, SW Well Number 

Well Owner 

Sample Logger 

Sparton Technoloav, Inc. 

Peter H. Metzner - METRIC Corporation 

Driller Rodgers & Company 

Drilling Medium ~M~u~d~r~o~t~a~r~y ________________________________________ __ 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-21 21 

21-31 10 

31-38 7 

38-50 12 

50-54 4 

54-61 7 

61-90 29 

90-107 17 

107-111 4 

111-116 5 

Ground Elev. 5044' 

Stratigraphic Description 

Light brown (5YR 6/4) silty clay (CL) 

Light brown (SYR 6/4) slightly clayey very 
fine to coarse sand (SP) 

Light brown (5YR 6/4) slightly clayey fine 
sand (SM) 

Light brown (5YR 6/4) slightly clayey, very 
poorly sorted, fine sand to granule gravel (SW) 

Light brown (5YR 6/4) slightly clayey very 
fine to coarse sand (SM) 

Light brown (5YR 6/4) slightly clayey medium 
to very coarse sand (SM) 

Light brown (SYR 6/4) clayey fine to coarse 
sand (SC) 

Light brown (5YR 6/4) medium to very coarse 
sand (SP) 

Light olive gray (5YR 6/1) fine to medium sand (SP) 

Light brown (5YR 6/4) to light olive gray 
(5Y 6/1) medium to very coarse sand (SP) 



METRIC 
Corporation 

Well Number MW-40 

SAMPLE LOG 

Continued 

Well Location 

(Continued from Previous Page) 

Depth 
(feet) 

116-121 

121-128 

Thickness 
(feet) 

5 

7 

Stratigraphic Description 

Light brown (SYR 6/4) to light olive gray 
(SY 6/1) fine to very coarse sand (SP) 

Light brown (SYR 6/4) poorly sorted clayey, 
very fine to very coarse sand (SC) 



62.0 

Measuring Point 
Elevation 5046.79 

69.1----

85.0 

89.0 

90.0 
92.0 

- - . 
·~~------------

97.0----------------------- . -- .. -
99.o--------------------

Construction Diagram 
M\v-41 

Protective Well Head 

Concrete Slab 

12l:i" dia. Drill Hole 

2% Bentonite Cerrent 

3% Bentonite Cement 

4" dia. F .J. T PVC casing 

8 5 I 8" dia. Surface Casir 

Water Level 

4" dia. Stainless Steel 
casing 

20 x 40 sand 

7 7/8" dia. Drill Hole 

10 x 20 sand 

4" dia. Stainless Steel 
Screen w/0.020" slots 

T .D. of \vell 

T.D. of Drill Hole 

3% Bentonite Cement 



METRIC 
Corporation 

SAMPLE LOG 

MW-41 Well Location On site, West Well Number 

Well Owner 

Sample Logger 

Spartan Technology, Inc. 

Peter H. Metzner - METRIC Corporation 

Driller Rodgers & Company 

Drilling Medium Mud rotary 

Date of Completion 

Depth 
(feet) 

0-35 

35-42 

42-47 

47-51 

51-77 

77-85 

85-96 

96-106 

106-116 

116-117 

Thickness 
(feet) 

35 

7 

5 

4 

26 

8 

ll 

10 

10 

l 

Ground Elev. 5047' 

Stratigraphic Description 

Light brown (5YR 6/4) silty clay (CL) 

Medium gray (N5) slightly cemented granule 
and pebble gravel (GP) 

Light brown (5YR 6/4) medium to very coarse 
sand (SP) 

Light brown (5YR 6/4) slightly cemented 
fine to coarse sand (SP) 

Medium gray (N5) and light brown (5YR 6/4) 
pebble gravel (GP) 

Medium gray (N5) slightly cemented pebble 
gravel (GP) . 

Pale yellowish brown (lOYR 6/2) medium to 
coarse sand (SP) 

Light brown {5YR 6/4) medium to coarse sand (SP) 

Light brown (5YR 6/4) to pale wellowish 
brown (lOYR 6/2) fine to very coarse sand (SP) 

Light brown (5YR 6/4) to pale yellowish brown 
(lOYR 6/2) coarse sand to granule gravel (SP) 



METRIC 
Corporation 

SAMPLE LOG 

Continued 

Well Number MW-41 Well Location 

(Continued from Previous Page) 

Depth 
(feet) 

117-118 

Thickness 
(feet) 

l 

Stratigraphic Description 

Light brown (SYR 6/4) very coarse sand and 
medium gray (NS) granule gravel (SP) 



GROUND SURFACE 

Cern en t/Ben toni te 
Grout 

2" PVC Casing 
to 173 feet 

6-3/4" Borehole 
to 206 feet 

ft Date 4/13/90 

TAN & BROWN CLAYEY MEDIUM 
TO COARSE SAND (SC) 

TAN SILTY CLAY (CL) 
with fine sand 

Herding Lawson A .. ocletea MONITORING WELL DETAIL PZ-1 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310 039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Measuring Point 
Elevation 5057.28 

65.0---------------------

80.5-.-- sz 

97.5 ---------------------

102.0-----------

103.0 
105.0 

llS.0--------------------

117.0-----------------------

Locking Well Cap 

Concrete Slab 

-E------- 2% Bentonite Cerrent 

~~------- 8 5/8" dia Surface Casing 

-'t---- - --Hater Level 

'}-IIW<---~----- 4" dia. Stainless Steel 
Casing 

-t~<--------- 20 X 40 Sand 

l+------ 7 7/8" dia. Drill Hole 
. - . 

.A-------- 10 X 20 Sand .·-. 

~------- 4" dia. Stainless Steel 
scr~._n w/0.020" Slots 

,.. ~ ... -------T.D. of Well 
t .- *' • 

------~T.D. of Hole 

.MW-42 
CONSI'Roc:TICN D:r.AGRP11 



METRIC 
Corporation 

SAMPLE LOG 

Well Number MW-42 Well Location On site, NW 

Well Owner Spartan Technology, Inc. 

Sample Logger METRIC Corporation, Peter H. Metzner 

Driller Rodgers & Company, Inc. 

Drilling Medi urn --=M~u=d:.__::r:..:o::...t=a=r__£y ____________________ _ 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-10 10 

10-30 20 

30-35 5 

35-40 5 

40-45 5 

45-50 5 

50-55 5 

55-75 20 

75-80 5 

80-95 15 

10-31-89 Ground E1ev. 5055' 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2) silt to very 
fine sand with some very coarse sand 

Pale yellowish brown (10 YR 6/2) very fine to 
medium sand with some granule gravel 

Pale yellowish brown (10 YR 6/2) poorly sorted, 
fine sand to granule gravel 

Pale yellowish brown (10 YR 6/2) poorly sorted, 
medium sand to small pebble gravel 

Moderate yellowish brown (10 YR 5/4) silt 

Moderate yellowish brown (10 YR 5/4) silty clay 

Medium gray (N5) to yellm..rish gray (5 Y 8/1) 
granule gravel to small pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/l) 
large pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/1) 
pebble gravel with pale yellowish brown (10 YR 6/2) 
clayey silt 

Pale yellowish brown (10 YR 6/2) poorly sorted 
clayey very fine sand to very coarse sand, with 
some granule gravel 



METRIC 
Corporation 

Well Number MW-42 

SAMPLE LOG 

Continued 

Well Location On site. NW 

(Continued from Previous Page) 

Depth 
(feet) 

95-97 

97-105 

105-115 

115-117 

Thickness 
(feet) 

2 

8 

10 

2 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2) coarse sand 
to pebble gravel 

Pale yellowish brown (10 YR 6/2) coarse to 
very coarse sand 

Pale yellowish brown (10 YR 6/2) coarse sand 

Pale yellowish brown (10 YR 6/2) medium to very 
coarse sand 



Measuring Point 
Elevation 5057.69 

65----------------------1 

81.0--- sz 

121--------------------

124----------------------

125---------------------
127---------------------

137---------------------

138------------------

Locking Well Cap 

Concrete Slab 

~------ 12~" dia. Drill Hole 

~-~-~-- 2% Bentonite Cerrent 

~1-------- 8 5/8" dia. Surface Casing 

--Water Level 

~r:-------4" dia~ Stainless Steel 
casing 

~-------20 X 40 Sand 

~-----'-----7 7/8" dia. Drill Hole . _, . -. 
• -1....<1· ------- 10 X 20 Sand .. ·- . 
. -. 
~~------ 4" dia. Stainless Steel 

· - ·• screen w/0. 020 11 Slot 
:-4 ':" .~< .· ----------'1 .D. of Well 

-------T.D. of Hole 

MW--43 
CONSTRUCTION DI.AQ'W1 



METRIC 
Corporation 

SAMPLE LOG 

MW-43 Well Location On site. NW Well Number 

Well Owner 

Sample Logger 

Sparton Technology, Inc. 

METRIC Corporation, Peter H. Metzner 

Driller Rodgers & Company, Inc. 

Drilling Medium Mud rotary 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-15 15 

15-35 20 

35-45 10 

45-50 5 

50-75 25 

75-80 5 

80-85 5 

85-90 5 

90-95 5 

95-100 5 

11-9-89 Ground Elev. 5056' 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2) poorly sorted 
very fine to very coarse sand 

Pale yellowish brown (10 YR 6/2) fine to medium 
sand 

Pale yellowish brown (10 YR 6/2) very fine to 
fine sand 

Moderate yellmvish brown (10 YR 5/4) silty clay 

Medium gray (N5) to yellowish gray (5 Y 8/l) 
pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/l) 
very coarse sand to pebble gravel 

Pale yellowish brown (10 YR 6/2) clay with some 
small pebble gravel 

Pale yellowish brown (10 YR 6/2) fine sandy clay 

Pale yellowish brown (10 YR 6/2) fine sandy clay 
and medium gray (N5) to yellowish gray (5 Y 8/l) 
small pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/l) 
small pebble gravel 



METRIC 
Corporation 

Well Number MW-43 

SAMPLE LOG 

Continued 

Well Location On site, NW 

(Continued from Previous Page) 

Depth 
(feet) 

100-120 

120-124 

124-130 

130-136 

136-138 

Thickness 
(feet) 

20 

4 

6 

6 

2 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2) fine sandy clay 
with granule to pebble gravel 

Very light gray (N8) granule gravel 

Very light gray (N8) small pebble gravel 

Pale yellowish brown (10 YR 6/2) well sorted, 
coarse sand to granule gravel 

Pale yellowish brown (10 YR 6/2) well sorted, 
clayey coarse sand to granule gravel 



GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 70 feet 

12-1 I 4" Borehole 
to 103 feet 

8-5/8" steel casing 
to 102 feet 

20 

25 

Equipment_G_D_-1-.:5;....:.0...;;_0 ______ _ 

Elevation ft Date 11/18/89 

LL 
MEDIUM SAND (SP) 

YELLOWISH -BROWN CLAYEY 
FINE TO MEDIUM SAND (SC) 

YELLOWISH-BROWN SANDY 
CLAY (CL) 

with coarse sand 

YELLOWISH-BROWN FINE TO 
COARSE SAND (SW) 

with gravel 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-44 PLATE 

Engineers and 
Environmental Services 

J06 NUMBER 

06310 039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Equipment_G_D_-_15_0_0 _______ _ 

Elevation ft Date 11/18/89 
GROUND SURFACE 
------~~----T-R-r-rr-~------- 40~C7~--------------------

DRAWN 

55 . :-·.· 

.·.· .. 

··.:-· .. 

BROWN SILTY CLAY (CL) 
with sand 

BROWN FINE TO COARSE 
SAND (SW) 

BROWN & GRAY COARSE 
SAND (SP-GP) 

with gravel 

H•rdlng L•wson Assocl•teUONITORING WELL DETAIL MW-44 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

PLATo 

DATE 



Top of PVC Casing 

Elevation 5060·68 

Stainless Steel casing 
from 70-106 feet 

Sand pack: 
20x40 sand (103-104) 
10x20 sand (104-120) 

7-7 I 8" Borehole 
102-120 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 106 to 116 feet 

Bottom Cap 

85 

90 

95 

100 

105 

110 

115 

120 

·.· .·· .. 
. ·· .. 
·.:· .. 
. ·· .. 

. . -

.··.:-
.. ·.·. 

·.· 

·.· .• 

·.· 

·.· 

·.· 

... 

. . ·. 

ft Date 11/18/89 

BROWN & GRAY GRAVEL (GP) 
with coarse sand 

BROWN & GRAY COARSE 
SAND (SP) 

with fine gravel 

BROWN FINE SAND (SP) 
with silt 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

BROWN & GRAY COARSE 
SAND (SP) 

with fines 
BROWN MEDIUM SAND (SP) 

with clay 
BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 
BROWN FINE SAND (SP) 

with silt 

End of Boring at 120 feet. 

T"i 
H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-44 PLATE 

. 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5092.35 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 71 feet 

12-1 I 4" Borehole 
to 136 feet 

8-5/8" steel casing 
to 135.25 feet 

ft Date 11/24/89 

O--.-.:-_~ __ ...,...,.--=y=E:-::-L--=-L-.::O=w=I=s=H=--=B=R--:::O=w=N:-:;-:;F:;-::1-;-;N=E:-:S;:::-A~N:-;-;:::D--,;:;~ 

YELLOWISH-BROWN SANDY 
CLAY (CL) 

-with medium coarse sand below 15 feet 

YELLOWISH-BROWN CLAYEY 
MEDIUM TO COARSE SAND (SC) 

H•rdlng a..wson Aaaocl•t•MONITORING WELL DETAIL MW-45 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310 039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5092·35 

GROUND SURFACE 

60 

65 

.· ·.· .. 

. ··. 
·.:· .. 

. ··. 

·.: · .. 
. ·· . . · 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation __ ft ____ Date 11/24/89 

YELLOWISH-BROWN SANDY 
CLAY (CL) 

BROWN CLAYEY SILT (ML) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

BROWN & GRAY SANDY 
GRAVEL (GP) 

-with clay from 78 to 83 feet 

H•rdlng L•waon A .. ocl•teUONITORING WELL DETAIL MW-45 PLATE: 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 

Elevation 5092·35 

GROUND SURFACE 

Stainless Steel casing 
from 71-143 feet 

85 

90 

95 

100 

105 

110 

115 

120 

Equipment_G=-D=----=-15:....;0:....;0 _______ _ 

Elevation ft Date 11/24/89 

-gray below 95 feet 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-45 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5092·35 

GROUND SURFACE 

7-7 /8" Borehole 
136-153 feet 

Sand pack: 
20x40 sand (140-141) 
10x20 sand (141-153) 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 143 to 153 feet 

Bottom Cap 

16 

.. • . 
. · 
·.:· .. 
·: ... 

·.:· .. 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation _f_t ___ Date 11/24/89 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 
-no gravel below 130 feet 

LIGHT BROWN SILTY CLAY (CL) 
BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

-with 3-inch clay layer from 141.5 
to 141.8 feet 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

End of Boring at 153 feet. 

H•rdlna L•w•on Assocl•teUONITORING WELL DETAIL MW-45 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5118·95 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 125 feet 

12-1/4" Borehole 
to 165 feet 

8-5/8" steel casing 
to 164.25 feet 

10 

15 

20 

30 

3 

Equipment_G=-D=---..:..:15:....:0:....:0~------

Elevation __ ft ____ Date 11/30/89 

YELLOWISH-BROWN SILTY 
FINE SAND (SM) 

YELLOWISH-BROWN CLAYEY 
FINE SAND (SC) 

-with medium sand below 27 feet 

BROWN FINE TO COARSE 
SAND (SW) 

with clay 

BROWN CLAYEY FINE TO MEDIUM 
SAND (SC) 

with occasional sandy clay 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-46 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOe NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5118.95 

GROUND SURFACE 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation ft Date 11/30/89 

BROWN SANDY CLAY (CL) 

BROWN CLAYEY FINE TO MEDIUM 
SAND (SC) 

with occasional sandy clay 

Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-46 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5118-95 

GROUND SURFACE 

·.:· .. 
·:-".· 

·.:·.· 
·.: ... · 

Equipment_G_D_-1_5_0_0 ______ _ 

Elevation ft Date 11/30/89 

BROWN FINE TO COARSE 
SAND (SW) 

with gravel 

BROWN & GRAY SANDY 
GRAVEL (GP) 

BROWN CLAYEY MEDIUM TO 
COARSE SAND (SC) 

YELLOWISH -BROWN SANDY 
CLAY (CL) 
BROWN CLAYEY COARSE 
SAND (SC) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-46 PLATE: 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5118·95 

Stainless Steel casing 
from 125-170 feet 

125 

. ·:-

·.:· .. 

. ·· .. . ·. 

ft Date 11/30/89 

BROWN MEDIUM TO COARSE 
SAND (SP) 

·.: ·.. with gravel and cobbles below 128.5 feet 

BROWN & GRAY SANDY 
GRAVEL (GP) 

-slightly clayey below 150 feet 

Harding Lawson AssoclateUONITORING WELL DETAIL MW-46 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5118-95 

ft Date 11/30/89 
GROUND SURFACE 
,~~~~~~~~=-~ .. ~~:.,--------------160~~-.~~=r---------------------------------

~ "1 ~~ 

Sand pack: 
20x40 sand ( 167 -168) 
10x20 sand (168-180) 

7-7 /8" Borehole 
165-182 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 170 to 180 feet 

;...: 4' .... 
't: '"" .. "1 r-;::__--!t 
~ ~."1 ~~ 
~ ·'. -~· 
't: "1 --~·-~ ~ ;:~ 
~ ~ 165- ~.~.:. •. 4' 
~ "1 

#. 4' 

170-

175-

... 
·.:· .. 
.. 
. ·· .. 

.. 

: 
.• 

.. 
: 

·.: · .. 
,• · .. 

BROWN FINE TO COARSE 
SAND (SW) 

. ··. -with gravel from 179 to 182 feet 

Bottom Cap 180-

185-

190-

195-

200-

.. .. 

End of Boring at 182 feet. 

Herdlnv Lewson a .. ocleteMONITORING WELL DETAIL MW-46 

DRAWN 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



Top of PVC Casing 
5155.84 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 164.6 feet 

12-1 I 4" Borehole 
to 175 feet 

8-5/8" steel casing 
to 174 feet 

Equipment _G_D_-1-=5-=0...:...0 ______ _ 

Elevation _f_t ___ Date 12/7/89 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

-with sandy clay pockets below 7 feet 

BROWN FINE TO MEDIUM 
SAND (SP) 

YELLOWISH-BROWN CLAYEY 
FINE SAND (SC) 

H•rdlnv ._.wson Assocl•teMONITORING WELL DETAIL MW-47 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

·_:· .. 
... 

·_:· .. 

60 ··.:- .· 

·.:-· .. 

65 

. -:-·.-

70 
·: ... 

. · 

75 
.. ·:.-

-·.·_ . 

80 
........ 

Equipment_G_D_-1_5_0_;_0 ______ _ 

Elevation ft Date 12/7/89 

-with medium sand below 42 feet 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

-with occasional sandy clay pockets 
from 66 to 68 feet 

-with occasional sandy clay pockets 
from 72 to 82 feet 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-47 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5155·84 

GROUND SURFACE 

Equipment_G;:_D_-1_..5_0_0 ______ _ 

Elevation __ ft ____ Date 12/7/89 

BROWN CLAYEY MEDIUM TO 
COARSE SAND (SC) 

BROWN MEDIUM TO COARSE 
SAND (SP) 

with gravel, occasional clay pockets 

BROWN CLAYEY MEDIUM TO 
COARSE SAND (SC) 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay 

• Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-47 PLATe ... 
DRAWN 

Engineers and 
Environmental Services 

J08 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5155·84 

GROUND SURFACE 

140 
.·· . .. . 

. :.· .. 
.... :-· .. 

.·· . 

... _:-:.· ..... 
. · . 

. ··.· 

. ·.:-:.· 

ft Date 12/7/89 

BROWN CLAYEY FINE SAND (SC) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with occasional gravel 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-47 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5155·84 Equipment __ G_D __ -1::..::5....:.0-=-0 _________ _ 

Elevation ft Date 12/7/89 
GROUND SURFACE 
~~~~~----~_,~-=--------------160~~~-------------------------------

Stainless Steel casing 
from 164.6-180 feet 

Sand pack: 
20x40 sand (177-178) 
1 Ox20 sand (178-197) 

7-7 /8" Borehole 
174-197 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 180 to 195 feet 

Bottom Cap 

165 

170 

175 

180 

185 

190 

195 

200 

•.• ·.:· .. 

. . . . 
. . · 

... . .. . 

·.· .·· .. 
. . · .·.· .. 
.. · .. ·. 
· .. ·. 

.. · .· ·. 

... .. ·. 

... 
. . · .. · . 
... 

. · .. · 
. ·.· ... 
. . . . 

. ·.:-.-· 

BROWN, GRAY, & BLACK 
GRAVEL (GP) 

BROWN, GRAY, & BLACK 
GRAVELLY SAND (SP) 

End of Boring at 197 feet. 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-47 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPAOIIEO DATE 

12/90 
REVISED 

PLATE 

DATE 



of PVC Casing 
Elevation 5168·33 

GROUND SURFACE 

Cern en t/Ben toni te 
Grout 

4" PVC Casing 
to 180.0 feet 

12- 1 I 4" Borehole 
to 188 feet 

8-5/8" steel casing 
to 187 feet 

10 

15 

20 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation _f.:....:.t ___ Date 12/15/89 

BROWN FINE TO COARSE 
SAND (SW) 

with occasional clay, gravel 

YELLOW-BROWN CLAYEY FINE 
TO MEDIUM SAND (SC) 

Herding Lewson A .. ocleteldONITORING WELL DETAIL MW-48 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 51 68.33 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation ft Date 12/15/89 
GROUND SURFACE 
~~~~~~~~~~---rr----------- 40,7n~--------------------------------

DRAWN 

45 

50 

55 

65 

70 

75 

80 

.··. ... 

... 
. ·· .. 

... . . ·: .. 
. ·· .. 
. • · .. 

. : . :-

.··.'.· 
... . ··.· .. 
.. ·.· .. 
. ··.· .. 

·.· .·· .. 
... ...... 
. . ·· . 

. ·· .. 
... .·· .. 

·.· .·· .. 

·.·.·.· .. 

.. ·.· .. 

. . ... 
·.: · .. 

. .. 
·.:· .. 

... . ·· . 

... . ·· .. 
.· · .. 

... 
. ·· .. 
·.:· .. 
.. · . 
. · 
.. · . 
. · .... :-· .. 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay 

-with gravel from 67 to 69 feet 

BROWN CLAYEY SAND (SC) 

Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-48 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

PLATE 

DATE 



DRAWN 

.· ·.· 

·.:· .. 

. . · . .. 
·.:· .. 

. ·· . . · 

.. · . .. 
90 ·.: · .. 

105 

11 

11 

·.: · .. 
. ·· . .. 

. . · .·· .. 

.·· . 
. · 

... 
·.: · .. 

··.:- .· 

. ·.: ... · 

.. ·.· .. 

. ·.:-:-· 
... 

_:_ .. :. 

.. ·. 

Equipment --.:G=-D--.:-1:....:5...:::.0..:...0 ______ _ 

Elevation _ f:...c..t ___ Date 12/15/89 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay and gravel 

BROWN SANDY CLAY (CL) 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay and gravel 

-loss of gravel and clay below 115 feet 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-48 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

135 

140 

145 

150 

ft Date 12/15/89 

BROWN & GRAY CLAYEY MEDIUM 
TO COARSE SAND (SC) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

BROWN & GRAY SANDY 
GRAVEL (GP) 

with cobbles 

H.rdlng Lawson AaaoclateldONITORING WELL DETAIL MW-48 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·33 

ft Date 12/15/89 

~G~R~O~U~N~D~S~U~R~F~A~C~E~~~~------------160~-==-------------------------------

Stainless Steel casing 
from 180-192 feet 

7-7 I 8" Borehole 
188-209 feet 

Sand pack: 
20x40 sand (189-190) 
1 Ox20 sand (190- 207) 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 192 to 207 feet 

165 

170 

175 

180 

185 

190 

195 

200 

!IJ Harding Lawson A .. oclateMONITORING WELL DETAIL MW-48 

iilllill 
DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 

PLATE 

REVISED DATE 



Top of PVC Casing 
Equipment GD-1500 

Elevation 5168.33 

Elevation ft 
GROUND SURFACE 

200 ···r=··· '7.;,: -:r=:· ~co-::_.-···F=·"· 
:.~·:: ·-·· 1-::_.,.;, .·-·. 
·:E=;·: feD-::_.-
·,E=:: ·-·· ··F=·. ~::_..;. 
-: F= :· ~:~ ·.r=:· 
:;.~.:: 205- ·-· ~::_-
·,E=;,· ·-·· J~> 

feD-::_~ ·-· ~::__-
Bottom Cap : ~-;; 

:.-: ..... r-~ 
~--·· 

210- End of Boring at 209.0 

215-

220-

225-

230-

235-

240-

Harding Lawaon AaaoclateMONITORING WELL DETAIL MW-48 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

Date 12/15/89 

feet. 

PLATE 

DATE 



Top of PVC Casing 
Elevation 5043•68 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 56.4 feet 

12- 1 I 4" Borehole 
to 128 feet 

8-5/8" steel casing 
to 127.7 feet 

1;: 
1;: 
1;: 
I~ 
I~ 
1;: 
1;: 
1;: 
1;: 
1;: 
1;: 
I~ 
I~ 
I~. 
1;: 
I~ 
1;: 
I~ 
1~. 
1;: 
1;: 
~~: 
1;: 
~~: 
I~ 
1;: 
1;: 
I~ 
,~ 

I~ 
1~. 
,:;: 

,;: 
,;: 

~ 
;: 
;: 
;: 
:;: 
!;:: 
1;:: 
I~ 
I~ 
1;:: 
1;: 
1:;. 
1;: 
I~ 
;...: 

I+ .... 
I+ 
p 
p 
p 
.... 

f.t' .... 
f.t' .... 
f.t' .... 
f.t' 
p 
-+ 

b' 
p 
p 
p 
p 
.... 

r.t .... 
f.t' .... r,.· 
.... 

f.t' 
p 
p 
p 
-+ 

f.t' .... 
b-..... 
:_, 

r,.· 
~ .... r,.· 
E7 .... 
f.t' 
-+ 

f+ 
p 
p 
p 
p 
P. 
p 
.... 
I+ 
-+ 

!+ 
81 
~ p 
p: 
.... 

H-' ..... 
I+ .... 
H-' . .... 
I+ 
p: 
.... 

I+ 

Equipment ---=G:....:D=---..;-1:...:5....:.0..:..0 ___________ __ 

Elevation __ ft ____ Date 1 I 11/90 

o~~~~L~IG==H=T~B=R==o=w=N~S=IL~T~Y~F~IN~E~T~O~----
MEDIUM SAND (SM) 

5-

10-

15-

20-

25 

.·. :-

.. ·. 

BROWN & GRAY SANDY 
GRAVEL (GP) 

LIGHT BROWN SILTY FINE TO 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-49 PLAT~ 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5043•68 Equipment _G=-D=---=-15=-0:....:0 _______ _ 

Elevation __ ft ____ Date 1/11/90 

BROWN & GRAY SANDY 
GRAVEL (GP) 

LIGHT BROWN SANDY CLAY (CL) 

BROWN, GRAY, & BLACK 
GRAVEL (GP) 

LIGHT BROWN CLAYEY 
GRAVEL (GC) 

BROWN, GRAY, & BLACK SANDY 
GRAVEL (GP) 

H•rdlng L•wson A .. ocl•teMONITORING WELL DETAIL MW-49 PLATE 

DRAWN 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5043·68 

GROUND SURFACE 

Stainless Steel casing 
from 56.4-137.8 feet 

Equipment_G_D_-_15:....:0:....:0 _______ _ 

Elevation __ ft:.__ ___ Date 1/11/90 

BROWN CLAYEY GRAVEL (GC) 

BROWN, GRAY, & BLACK SANDY 
GRAVEL (GP) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

H•rdlng a..waon A .. ocl•teMONITORING WELL DETAIL MW-49 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

Sand pack: 
20x40 sand 
(134.7-135.8) 
10x20 sand 
(135.8-147.9) 

7-7 I 8" Borehole 
from 128-148 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 137.7 to 147.7 
feet 

Bottom Cap 

1 

Equipment_G~D==---.::..;15::..:0:....:0 _______ _ 

Elevation ft Date 1/ll/90 

-loss of coarse sand from 126 to 128 feet 

BROWN SILTY FINE SAND (SM) 

BROWN SILTY FINE SAND (SM) 
with clay laminations and 
embedded gravel 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

BROWN, GRAY, & BLACK COARSE 
SANDY GRAVEL (GP) 

with occasional sandy clay 

End of Boring at 148.00 feet. 

Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-49 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5211.51 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 225 feet 

12-1 I 4" Borehole 
to 235 feet 

8-5/8" steel casing 
to 234 feet 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation __ ft ____ Date 4/2/90 

-B 
MEDIUM SAND (SM) 

YELLOWISH-BROWN SILTY FINE TO 
COARSE SAND (SW) 

TAN SILTY CLAY (CL) 
with sand 

-with pumice (low density), 
vesicular from 31 to 40 feet 

Herding Lawson AaaocleteMONITORING WELL DETAIL MW-50 PLATE 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

Equipment_G=-D=---.::..;15:....:0:....:0 _______ _ 

Elevation ft Date 4/2/90 

-with gray gravel from 42 to 45 feet 

TAN, BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with sandy clay pockets 

TAN, BROWN & GRAY MEDIUM 
TO COARSE SAND (SP) 

with gravel 

TAN, GRAY, BROWN & BLACK 
GRAVEL (GP) 

basaltic, with sand (slow penetration) 

Harding Lawson A .. oclateUONITORING WELL DETAIL MW-50 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5211 ·51 Equipment ____:G:::..:D=--.:-1::5:..::0..::..0 ____________ __ 

Elevation _f_t ___ Date 4/2/90 

FG~R~O~U~N~D~S~U~R~F~A~C~E=-~-=~------------- 80~~~------------------------------
~~ 

DRAWN 

.. · 

85- . ·: ... 

90-

. · ·.:-
.·· . 

. ··.· . 

. . :.· .. 

·.· .. · . 
.. ·.· .. 
... .. ·. 
·.· .·· .. 
. :. · . 
. ··.:-· .. 
·.· 95- .. · .. 

100 

105-

··.:-· .. 

. ·.:· .. 
·.· .··. 
·.· .·· .. 
·.· 
. ·.: · .. 
... ·.:-· .. 
_:._:: .. 

TAN, GRAY, BROWN & BLACK 
GRAVELLY SAND (SP) 

TAN SANDY CLAY (CL) 

110- TAN, GRAY, BROWN & BLACK 
.. ·.·.. MEDIUM TO COARSE SAND (SP) 

115-

.·· .. . ·. 
· .. . . : . . . . 

·.· .·· .. 

.· ·.:-· .. 

. · .. ·. 

120 . :- .· 

H•rdlng L•w•on A .. ocl•teMONITORING WELL DETAIL MW-50 
Engineers and 
Environmental Services 

J08 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



GROUND SURFACE 

... 
. :-· .. 

ft Date 4/2/90 

TAN, BROWN, BLACK & GRAY 
SANDY GRAVEL (GP) 

-with occasional silty clay seams 
from 136 to 137 feet 

TAN CLAYEY GRAVEL (GC) 

TAN, GRAY, BROWN & BLACK 
SANDY GRAVEL (GP) 

with occasional clay 
-with boulders from 151 to 153 feet 

TAN, BROWN, GRAY & BLACK 
CLAYEY GRAVEL (GC) 

H•rdlng L•wson A .. ocl•teMONITORING WELL DETAIL MW-50 
Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



Top of PVC Casing 

Elevation 5211 ·51 

165 

170 

175 

180 

185 

190 

195 

200 

Equipment_G_D_-1_5_0_0 ______ _ 

Elevation ft Date 4/2/90 

TAN, GRAY, BROWN & BLACK 
FINE TO COARSE SAND (SW) 

TAN, GRAY, BROWN & BLACK 
SANDY GRAVEL (GP) 

-with boulders from 184 to 195 feet 

TAN, BROWN & BLACK CLAYEY 
GRAVEL (GC) 

Harding Lawaon AaaoclateMONITORING WELL DETAIL MW-50 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

4" Stainless Steel 
casing 
from 225 to 235 feet 

7-7 /8" Borehole 
from 234-260 feet 

Equipment_G:....D_--'15-'0--"0 _______ _ 

Elevation ft Date 4/2/90 

BROWN, GRAY & BLACK MEDIUM 
TO COARSE SAND (SP) 

with gravel 
BROWN, GRAY & BLACK SANDY 
GRAVEL (GP) 

with fine sand seams 

" 
H•rdlng L•waon A .. ocl•teMONITORING WELL DETAIL MW-50 PLATE 

. . 

DRAWN 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 235 to 250 feet 

Sand pack: 
20x40 sand (232-233) 
10x20 sand (233-252) 

Bottom Cap 

Bentonite seal 
(252-253) 

Sand pack: 
10x20 sand (253-260) 

260 

270 

2 

Equipment ---=G:....:D=----.;-1::....:5....::.0..:...0 ______ _ 

Elevation __ ft __ ~~Date 4/2/90 

-tan sandy clay pockets from 
243 to 244 feet 

BROWN, GRAY & BLACK 
GRAVELLY SAND (SP) 

End of Boring at 260 feet. 

H•rdlng L•w•on Assocl•teUONITORING WELL DETAIL MW-50 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Measuring Poin~t;.....,---~ 
Elevation 5058.74 12" Manhole 

Ground Level 
2' x· 2' x 4" Concrete 

Slab 

---- Water tight lockable 
Flange & Cover 

...,...:------- Concrete SUpport 

3'± 

52'-------------------

63'------------------

75'--------~---------

77'-- S2.... 

COMPI.EriON DIAGRAM 
MW-51 

2" Stainless Steel 
Casing 

Cave Material 

- Water Table 7/2/90 

2" Stainless Steel 
Screen w/0.020" Slots 



METRIC 
Corporation 

SAMPLE LOG 

MW-51 Well Location Well Number 

Well 0\Yner Spartan Technology, Inc. 

Sample Logger Peter H. Metzner, METRIC Corporation 

Driller Rodgers & compao~. Inc. 

Drilling Medium HQllow Stem Auqer 

Date of Completion 

Depth 
(feet) 

0 - 20 

20 - 70 

70 - 86 

Thickness 
(feet) 

20 

50 

16 

5-11-90 Ground Elev. 5058.5 

Stratigraphic Description 

Fale yellowish brown (10YR6/2) medium-sorted 
very fine to medium fine sand with some coarse 
and granule gravel 

Moderate yellowish brown (10YR5/4) well-sorted 
very fine to fine sand 

Pale yellowish brown (10YR6/2} fine to coarse 
sand with subangular to rounded granule to 
cobble gravel 



Top of PVC Casing 
Elevation 5165.41 

GROUND SURFACE 

Cern en t/Ben toni te 
Grout 

4" PVC Casing 
to 177 feet 

12-1 I 4" Borehole 
to 188 feet 

ft Date 6/4/90 

SAND (SM) 
slightly clayey 

TAN SANDY CLAY (CL) 

UM 

BROWN, BLACK, WHITE, GRAY, & 
TAN FINE TO COARSE SAND (SW) 

with occasional gravel 

BROWN,BLACK,GRAY,TAN, 
& WHITE SANDY GRAVEL (GP) 

BROWN, BLACK, GRAY, & TAN 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-52 PLATe 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5165.41 Equipment ____..:G::::D~-1~5:..::0..:::.0 ______ _ 

Elevation __ ft ___ Date 6/4/90 

1~G~R~O~U~N~D~S~U~R~F~A~C=E~~-=~-------- 40~~~~~~~~~~==~~~~~~--
SILTY FINE TO MEDIUM SAND (SM) I ' ' 

8-5/8" 
Steel casing 
from 0 to 186.8 feet 

·~ .:;; 
~~~ ~ 
:I~ I! 
;I~ I! 
;I~ I! 
;!~ I! 
'!~ ~ 
:,~ I! ~;... ~ 
;I;':; ~ 
'I~ I! 
:I~ I! 
a~ I! 
;~ I! 
:~ 

·~ .:;; 
I:~ 

·~ I! I:~ 

;3; .:;;: 
.I 

-~~ .:;;: 
I:_~ .I ;,z: .:;;: 

.I 

'I~ .:;;: 
:I~ 

.I 

I!' .I 

·~ I! : 
:~ 

! 

I!' 
:~ 

:I 

:~ .:;; 
':--~ I 

;,~ ~ : I 
;,~ ~ I . ;_~ 

~ : ;!,'*' I 

;I~ I! I 
'I~ I! !; I 

;I~ I! : I 
;I~ I! : ' 
;,~ I! : ! 
;,;:..: ~ : ' 
'I~ ~ : 
:,~ 

; 

~ : ! 
;~ .:;; : 

! 

;~ 
..... : -+, ' 

·~ .:;; : 
l :~ ! 

:~ ~ : :;:: ! 

I! : ! 
;~ .:;; : 

! 

:~ .:;; : 

':-; ! 

;~ ,:.:; : 
! 

;;.: .:;; : 

' 
;~ .:;; : 

' 
;I~ ~ : ; 
'I~ ~ : 

:17: 
I 

~ 
: 
; 

;I~ I! : ' .-,. : 

.··.:-. 
-slightly clayey 

-with occasional coarse sand 

45- :-. 

50- .. · 
··t..:.::: .. · . ... .. ·. 
·.· .·· .. 
·.· .. · . 
... .. ·. 

BROWN,BLACK,TAN,GRAY,& 
WHITE MEDIUM TO COARSE SAND 

(SP) 

55- .· 

60 

65 

70 

75 

80 

( ::·::: TAN SILTY FINE TO COARSE 
.· · SAND (SW) 

·.· .·· .. 

·.· .. ·. 
... 
. ·.·.: 

. · .. 

.. · .. 

with clay 

TAN, BROWN, & BLACK MEDIUM TO 
COARSE SAND (SP) 

: ::: TAN, BROWN, & BLACK SILTY 
FINE TO COARSE SAND (SW) . . . . : . . . 

·: ... 

.. · . . ·. 
.. · 

.. . ·.· .. 

-with clay below 79 feet 

H.rdlng L•wson Assocl•teMONITORING WELL DETAIL MW-52 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5165.41 

GROUND SURFACE 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation _f_t ___ Date 6/4/90 

BROWN, BLACK. TAN, & GRAY 
MEDIUM TO COARSE SAND (SP) 

TAN, BROWN, & BLACK FINE TO 
COARSE SAND (SW) 

TAN, BROWN, & BLACK SILTY 
FINE TO MEDIUM SAND (SM) 

BROWN, BLACK, TAN, WHITE, & 
GRAY FINE TO MEDIUM SAND (SP) 

with coarse sand 

BROWN & TAN CLAYEY MEDIUM 
TO COARSE SAND (SC) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-52 PLATE: 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5165.41 

GROUND SURFACE 

Equipment _G::_D_-1_5_0_0 ______ _ 

Elevation _f_t ___ Date 6/4/90 

BROWN, TAN, & BLACK SILTY 
FINE TO MEDIUM SAND (SM) 

-with coarse sand below 137 feet 

TAN & BROWN CLAYEY FINE TO 
MEDIUM SAND (SC) 

BROWN, TAN, & BLACK SILTY FINE 
TO MEDIUM SAND (SM) 

Herdlnv Lawson AssocleteMONITORING WELL DETAIL MW-52 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5165.41 Equipment ___:G:::.D=--~15:..:0:..:0:..__ ______ _ 

Elevation ft Date 6/4/90 

~G~R~O~U~N~D~S~U~R~F~A~C~E~~~~---------160~~~------------------------------

Stainless Steel casing 
from 177 to 190.8 feet 

Sand pack: 
20x40 sand 
( 187.6' -188.9') 
10x20 sand 
(188.9'- 206.5') 

7-7 /8" Borehole from 
187 to 208 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 190.8 to 206 feet 

165 

170 

175 

180 

185 

190 

195 

200 

. . : . . . 

.··.:- .· 

. · .. · 

.· ·.:. .· 

.·· :-

. ··. 

.· ·.:-.· 

BROWN, BLACK, GRAY, WHITE, 
& SANDY GRAVEL (GP) 

-with decreasing sand content 

TAN SILTY FINE TO MEDIUM 
SAND (SM) 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-52 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



Top of PVC Casing 
Elevation 5165.41 Equipment _G_D_-1--'5--'-0-'-0 ______ _ 

Elevation ___ ft'----- Date 6/4/90 
GROUND SURFACE 
~~~~~~~~~-r..:~-~-...---------------200on~ .. r.r----------------------------------

·,::::::: 

Bottom Cap 

·.·:;:: 
::~ 

l! 
.--:::::::·. 
·':::: '· --::::·· 
:_:::;::::_:: 

. -7.-
205- : 

·· .. 

TAN, BROWN, & BLACK FINE TO 
COARSE SAND (SW) 

210- End of boring at 208 feet. 

215-

220-

225 

230 

235 

240 

Harding Lawaon AaaoclateUONITORING WELL DETAIL MW-52 

DRAWN 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATl 



of PVC Casing 
5163.96 

GROUND SURFACE 

Cern en t/Ben toni te 
Grout 

4" PVC Casing 
to 175 feet 

12- 1 I 4" Borehole 
to 186 feet 

5 

10 

15 

20 

25 

30 

35 

i7· ·-:+ 40 

. : . 

. ·:-".· 

. ·:-".· 

.. ··. .......... 

... . . ·. 

.. · .·· . 
. · 

.. ·. 

.. · . 
. · 

.. ·. 
·: .. ·. 

.· ·.· 

....... 

. ·.:. 

·:.".· 

·.:.· .. 

ft Date 6/14/90 

TAN, BROWN, & BLACK MEDIUM 
TO COARSE SAND (SP) 

TAN SANDY CLAY (CL) 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-53 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
5163.96 

GROUND SURFACE 

8-5/8" Steel casing 
from 0 to 183.8 feet 

Equipment _G_D_-1_5_0_0 ______ _ 

Elevation ft Date 6/14/90 

TAN CLAYEY MEDIUM TO COARSE 
SAND (SC) 

TAN SANDY CLAY (CL) 

TAN CLAYEY MEDIUM SAND (SC) 

Herding Lewaon A .. ocleteMONITORING WELL DETAIL MW-53 PLATe 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5163.96 

ft Date 6/14/90 
GROUND SURFACE 

1 

.· :-

105 
. ·.:-· .. 

-with clayey grave rom 80 to 84 feet 

TAN, BROWN, BLACK, & GRAY 
MEDIUM TO COARSE SAND (SP) 

with gravel 

TAN & BROWN SANDY CLAY (CL) 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-53 
Engineers and 

. . Sparton Technology Inc. 
Environmental Services Alb N M · uquerque, ew extco 

JOB NUMBER APPROVED OATE REVISED DATE 

06310,039.12 12/90 

PLATE 



Top of PVC Casing 

Elevation 5163·96 

GROUND SURFACE 

Equipment___:G:::..:D::::...._-1:.:5:..:0:..:.0 ______ _ 

Elevation ft Date 6/14/90 

TAN, BROWN, BLACK, & GRAY 
FINE TO COARSE SAND (SW) 

with occasional gravel 

TAN & BROWN CLAYEY FINE 
SAND (SC) 

BROWN, TAN, BLACK, & GRAY 
SANDY GRAVEL (GP) 

- with cobbles at 159 feet 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-53 PLATE 

Engineers and 
Environmental Services 

J08 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5163·96 

Stainless Steel casing 
from 175 to 189.8 feet 

7-7 /8" Borehole from 
184 to 206 feet 

Sand pack: 
20x40 sand 
(186.8'-187.8') 
10x20 sand 
(187.8'-205') 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 189.8 to 204 feet 

165 

170 

175 

180 

185 

190 

195 

200 

· .. ·.:· .. 
.. · .··. 

... 
. ·: . 

. ·.·. -: 

Equipment _G:.._D_---'15.....:0.....:0 _______ _ 

Elevation ft Date 6/14/90 

BROWN,BLACK,GRAY,TAN,& 
WHITE MEDIUM TO COARSE 
SAND (SP) 

with gravel 

-with increasing gravel to 195 feet 

BROWN, GRAY, BLACK, & TAN 
SANDY GRAVEL (GP) 

BROWN FINE TO MEDIUM SAND (SP) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-53 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Equipment GD-1500 

Elevation 5163.96 

Elevation ft Date 6/14/90 
GROUND SURFACE 

-?00 = :::::: . .·· .. 

::~:: .• 

:=.~:: 
: .. ·.· 

=.=: .. ·. = :=:; 

I Bottom Cap 
205- TAN SANDY CLAY (CL) 

.. 

End of boring at 206 feet. 
210-

215-

220 

225-

230-

235-

240-

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-53 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



GROUND SURFACE 

4" PVC Casing 
to 107 feet 

8-5/8" Steel casing 
from 0 to 112 feet 

12- 1 I 4" Borehole 
to 112 feet 

Cement /Bentonite 
Grout 

Equipment ____:G:::..:D::..__;-1:..:5:..::0..::.0 ______ _ 

Elevation 5097.64 ft Date 7/26/90 

TAN SILTY 
with occasional clay 

TAN, BROWN & BLACK MEDIUM TO 
COARSE SAND (SP) 

with occasional clay 

TAN, BROWN & BLACK CLAYEY 
MEDIUM TO COARSE SAND (SC) 

with silty seams below 57 feet 

Hudlng L•wson Assocl•teMONITORING WELL DETAIL MW-54 PLATE: 

Engineers and 
Environmental Services 

J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5097·64 

GROUND SURFACE 

Equipment _G.c._D_-_15_0_0 _______ _ 

Elevation 5097.64 ft Date 7/26/90 

TAN & BROWN SILTY CLAY (CL) 
with some sand 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-54 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5097·64 

4" Stainless Steel 
casing from 
107 to 117 feet 

Sand pack: 
20x40 sand 
(114 to 115 feet) 
10x20 sand 
(115 to 132 feet) 

85 

90 

95 

100 

105 

110 

115 

120 

.. · .··. 

Equipment___:G=-.:D:;::.._-=-.:15:..:0:....:0 _______ _ 

Elevation 5097.64 ft Date 7/26/90 

TAN, BROWN & BLACK MEDIUM TO 
COARSE SAND (SP) 

·.::. with occasional gravel 
.. · 
.· ·.> 

.· ·.:-

·.:. 

·.· .. · . 
.. 

·.· .··. 
... . ··. 

-increasing gravel below 95.0 feet 

TAN, BROWN & BLACK SANDY 
GRAVEL (GP) 

with cobbles 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-54 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Equipment GD-1500 

Elevation 5097.64 

Elevation 5097.64 ft Date 
GROUND SURFACE 

120 

}I} 
~~~ 
-~·. 

:---:.:._..,;, 

7-7 /8" 
foi.;i; 

borehole from ··=·· r-";; ···=··· 
112 to 134 feet -::=:- ·-·· .·.:=:- ~i-

l! 
...... 
~:.:..-

125- ·-·· 4" Stainless Steel 1'--::.• ·-·· Screen (slot size 0.02") ~::.-·, =: ·-· from 117 to 132 feet ::·~·:: ~<--:.:.-. 
··=·· r-";; 
-::=:- ·-·· .·.:=:- ~:.:..-

:1: ·-·· ~:.:..-...... 
130- ~:.:..~ ...... 

·.-E;::·: ~:.:..-
J~_.=: ·-·· 

Bottom Cap 
r~-

: 

: End of Boring at 132.00 feet. 

135-

140-

145-

150-

155-

160-

~ ~ 
Harding Lawson AaaoclataMONITORING WELL DETAIL MW-54 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBEA 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

7/26/90 

PLATE 

DATE 



of PVC Casing 
Elevation 5168·61 

GROUND SURFACE 

4" PVC Casing 
to 171.6 feet 

8-5/8" Steel casing 
from 0 to 243 feet 

12-1 I 4" Borehole 
to 244.5 feet 

Cement/Bentonite 
Grout 

40 

.··: 

··.:-. 

·.',· .. ·. 

Equipment ___:G:::.:D=---1:.:5:..::0..:::.0 ______ _ 

Elevation 5168.61 ft Date 8/5/90 

with occasional clay and small gravel 

YELLOW-BROWN CLAYEY FINE TO 
MEDIUM SAND (SC) 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

with occasional clay 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-55 PLATE 

Engineers and 
Envir~·nmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

GROUND SURFACE 

Equipment _G=-D=---=-15~0:.....:.0 _______ _ 

Elevation 5168.61 ft Date 8/5/90 

40~-c~---------------------------

45 

50 

55 

60 

65 

70 

75 

80 

.·· . 
. · 

.·· . .. 

··.:-

··.:-

... ·. 

. . . . . . . . 

.·.· 

TAN & BROWN SANDY CLAY (CL) 

BROWN FINE TO COARSE SAND (SW) 
with occasional clay 

H•rdlng L•wson A .. ocl•teMONITORING WELL DETAIL MW-55 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



/ 

GROUND SURFACE 

Equipment _G=-D=---=-15=-0:....:0 _______ _ 

Elevation 5168.61 ft Date 8/5/90 

80~~~----------------

85 

.·· . 
. · 

·:.·. 

.·· . 
. · 

.· · . 
. · 

BROWN SANDY CLAY (CL) 

BROWN & GRAY CLAYEY FINE TO 
MEDIUM SAND (SC) 

BROWN SANDY CLAY (CL) 

Harding Lawaon AaaoclateMONITORING WELL DETAIL MW-55 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

Equipment _G=-D:.:.__-=--15'-'0....:.0 _______ _ 

Elevation 5168.61 ft Date 8/5/90 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SW) 
with occasional gravel 

BROWN SANDY CLAY (CL) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-55 PLATE 

DRAWN 

Engineers and 
Environmental Services 

J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPAOIIEO DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

4" Stainless Steel 
casing from 
171.6 to 255 feet 

Equipment_G.;_D ___ -_15'--0_0 _______ _ 

Elevation 5168.61 ft Date 8/5/90 

BROWN & GRAY SANDY GRAVEL 
(GP) 

H•rdlnv Lawson A .. ocl•teMONITORING WELL DETAIL MW-55 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

Equipment_G_D_-1_5_0_0 ______ _ 

Elevation 5168.61 ft Date 8/5/90 

BROWN MEDIUM TO COARSE 
SAND (SW) 

with occasional clay and gravel 

BROWN SANDY CLAY (CL) 
with some silt 

H•rdtnv L•wson A .. ocl•teMONITORING WELL DETAIL MW-55 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

7-7/8" borehole from 
243 to 267 feet 

Sand pack: 
20x40 sand 
(252 to 253 feet) 
10x20 sand 
(253 to 267 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 255 to 265 feet 

Bottom Cap 

2 

2 

2 

270 

2 

Equipment_G.:...D_-_15_0_0 _______ _ 

Elevation 5168.61 ft Date 8/5/90 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

End of boring at 267.0 feet. 

!IJ H•rdlng L•wson A .. ocl•teMONITORING WELL DETAIL MW-55 PLATE 

ilillilli 
DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



~~ .. ~ 

fi"" 

Top of PVC Casing 
Equipment GD-1500 

Elevation 5168.61 

Elevation 5168.61 ft Date 8/13/90 
GROUND SURFACE 

0 BROWN MEDIUM TO COARSE SAND 
~ l't' 

·~ ~ .. (SW) 
r; with occasional silt 

·~ ~ 
.. 

.~ .·· .. 
~ 

.. 
. ~ -t 

.. 

~ l't' 5 
: 

~ ~ .. 

·~ ~ .. 

·~ 
p .. .. p : 

.~ p .. 

.~ .. 

~ ~ 
10 -t 

I~ ~:t-· .. 
-fine to medium sand below 10.0 feet 

~~ ~ p .. 

I~ r; .. 

I~ r; : 
I~. r; : 
I~ 

4" PVC Casing I~ 
p 15 
-t 

to 190 feet I~ l:t-" .·· .. 

I~ ~ : 

p : 
I~ p 
I~ p .. 

I~ 
8-5/8" Steel casing 1~: 

p 20 
p 

from 0 to 210 feet I~ -t .. 

1!;: f't" 

1!;: ~ 
1!;: 

p : 
p .. 

;..: 
1-t-. -t 

25 12-1/4" Borehole 1~: f.t' p .• 

to 212 feet 1~: 
1!;: 

p 
;: p 

; 
~ ; .. 

~ -t 

Cement/Bentonite ~ !f 30--t 

~ !f 
Grout ; 

~ ; ·~~ 

·~ -t .. BROWN FINE SILTY SAND (SM) 
h' 

.~ f; 

.~ -t 

~ !f 35--; 

~ 14-' 
• '-7.· SAND (SP) ; BROWN FINE TO MEDIUM 

I~ b! .. 

I~ -; .. 

I~ 
p 

I~ 
; -with silt from 38 to 48 feet 

;..: ; 
40-

Harding Lawson a .. oclateMONITORlNG WELL DETAIL MW-56 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 Equipment_G_D_-_;15:....:0:....:0 _______ _ 

Elevation 5168.61 ft Date 8/13/90 
GROUND SURFACE 

DRAWN 

BROWN & GRAY FINE SAND (SP) 
with some silt 

BROWN FINE SILTY SAND (SM) 

Harding Lawson AasoclateldONITORING WELL DETAIL MW-56 
Engineers and 
E . . Sparton Technology Inc. 

nv1ronmental Serv1ces Alb N M · uquerque, ew ex1Co 

JOB NUMBER APPROVED DATE 

06310,039.12 12/90 
REVISED DATE 

PLATe 



Top of PVC Casing 
Elevation 51 68.61 

GROUND SURFACE 

Equipment_G.:...D=---.....;15.:...0:....:0 _______ _ 

Elevation 5168.61 ft Date 8/13/90 

-occasional small gravel at 145 feet 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SW) 

BROWN & GRAY CLAYEY SAND (SC) 
with some silt 

Herding Lawson AaaocleteMONITORING WELL DETAIL MW-56 PLATE: 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

4" Stainless Steel 
casing from 
190 to 220 feet 

Equipment _G_D_-_15_0;_..;:0 _______ _ 

Elevation 5168.61 ft Date 8/13/90 

BROWN FINE TO COARSE SAND (SW) 
with occasional gravel, increased fine 
sand, decreased gravel below 165 feet 

-occasional clay below 168 feet 

BLACK & GRAY SANDY GRAVEL 
(GW) 

Harding Lawson AssoctateMONITORING WELL DETAIL MW-56 PLATE 

Engineers and . Sparton Technology Inc. 
Environmental Serv1ces Alb N M · uquerque, ew extco 

JOB NUMBER APPROVED DATE REVISED DATE 

06310,039.12 12/90 



Top of PVC Casing 
Elevation 5168·61 Equipment_G=-=.D_-~15:...:0:..:0:.__ ______ _ 

Elevation 5168.61 ft Date 8/13/90 

1~G~R~O~U~N~D~S~U~R~F~A~C=E~~.-=i:+~. --------------200~~--~~-. -------------------------------

1~ '""·; ~~ 
d I~ !:W'.~ •.·....;..· 
1

1:.:.::_ .· '""·. :_-

I." ra..~~.· 
~:..;_""! ..... 

c_: 1.· ~~-....;.. 
1.' ~:..;_""! .... ,;-; ~~:~ ~=--~-

. ·-· 1~. 2 205- f-1-~~ 
I~ I~ ~~-
;~ b' ~t; 
d 8 fii,o.~ 
~~ t.~ ~~-
d 1-~ f.ii.':.~.· 
;~ f.T" 21 0- ~...:-'· 

7-7 /8" borehole from 
210 to 232 feet ~ g :::::::: BROWN & BLACK FINE TO COARSE 

SAND (SW) 

Sand pack: 
20x40 sand 
(217 to 218 feet) 
10x20 sand 
(218 to 232 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 220 to 230 feet 

Bottom Cap 

~ ~~ ... 

~-·: 'f 
.'· .:..:_""! 

=.· '·' 
.'· .:..:_-. 

c_·.· 1.' 
'.'· .:..:_-. c.· 1.' 
1.' t9 
1: p 

215-

·.· .·· .. 
... . ...... 
... 

·.· .·· . 
.. ·. ·. 

·.· 
.·. 

220- .. ·. 

225 

230 

·.:· .. 
.. · .·· .. 
. . · .·· .. 

. ·· .. 
. .. . ·· .. 
·.· .··. 

... 

··. 

-·:-.· 

··.:-· .. 

End of boring at 232.0 feet. 

235-

240-

Harding Lawson AssoclateMONITORING WELL DETAIL MW-56 
Engineers and . Spartan Technology Inc. 
Environmental Servtces Alb N M · uquerque, ew extco 

JOB NUMBER APPROVED DATE REVISED 

06310,039.12 12/90 
DATE 

PLATE 



Top of PVC Casing 
Elevation 510354 

GROUND SURFACE 

4" PVC Casing 
to 116 feet 

8-5/8" Steel casing 
from 0 to 121 feet 

12 -1/4" Borehole 
to 122 feet 

Cement/Bentonite 
Grout 

~~ i+ 
-1 

-~ i+ 
,;: 9 

-1 

I;: i+ 
-1 

.~ 
~ ... 

I;: 
~ ... 

,;: i+ 
-1 

I;: i+ 

~ 
; 
-1 

:~ r' 
~ 

~ ; 
~~ ~ 
~ ... 
.;: r+ 

-1 

;: r+ 
-1 

~~ i+ 
9 ·~ ; ;: 
9 I~ -1 

i+ ~ -1 

~~ f.;' 
-1 

~ 
.:;: 

P. 
~~ ... 
;: .:;: 

I;: 
; 
; ;: 
~ I~ ~ 

~ ~ ~~ P. ·~ 
I~ 

; 
; 

I~ 
~ 

·~ f;: I~ ; 
~~ f;: 
I~ -1 

-~ r+ 
. f;: j...: 

1-t: -1 

~ r+ 
. -1 

I~ r+ ..... 
;._· 4' 
-t: -1 

~~ r+ 
~ 

~ ; 
I~ 9 -~ 

9 ~~ -1 

I~ f.;' 

~~ 
; 
-1 

j...: f+ 

Equipment _G=-D=--=-15=-0:....:0 _______ _ 

Elevation 5103.54 ft Date 8/29/90 

o~~~T=A~N~F=I~N=E~S=A~N~D-(=s=p)~-----------..... 

.··_: ... · 
·:. · .. 

5- : :·:: :. 

··.· .. 

.. · . ·· .. 
·.· 10- .. · .. 

15-

•.· .. ·. 

·.· .·· .. 

... . ··. 

.··. .. · 
·.· ·.:· .. 

. :: .. 
•.· .·· .. 
.. · . ·· .. 

20- .. :· 
.··. 

.· · .. 

.. · . 
. . ·. 
.· .. · 

25- .. · . ·:.· 

30-
·.· ·.:· .. 

... . . · . 

· .. ·. 

35- ....... 

40-

·.· .··. 
.· 

·.:· .. 
·.: · .. 

with silt 

BROWN FINE TO COARSE SAND (SW) 
with occasional clay 

H•rdlng L•waon Aaaocl•teltfONITORING WELL DETAIL MW-57 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

Equipment ---=G=...:D=---::.:15:....:0:....:0 _______ _ 

Elevation 5103.54 ft Date 8/29/90 

DARK BROWN & BLACK FINE 
SAND (SP) 

BROWN CLAYEY MEDIUM SAND (SC) 

LIGHT BROWN TO BROWN SILTY 
CLAY (CL) 

H.rdlng L•wson Assocl•teJAONITORING WELL DETAIL MW-57 PLAT~ 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



ROUND SURF ACE 

4" Stainless Steel 
casing from 
116 to 126 feet 

Equipment ----=G::...:D=---:-1:..:5:...::0-=..0 ______ _ 

Elevation 5103.54 ft Date 8/29/90 

BROWN & BLACK COARSE SANDY 
GRAVEL (GW) 

Harding Lawson AaaoclateldONITORING WELL DETAIL MW-57 PLATe 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5103·54 

Equipment __ G~D=----=-=15:....:0...:.0 _______ _ 

Elevation 5103.54 ft Date 8/29/90 

FG~R~O~U~N~D~S~U~R~F~A~C~E~~~.--------------l 2o,~ •. ~.~~~-~~~~~~~~~~~~~~----
1~ i+ t:-.~-· BROWN & BLACK GRAVEL (GP) 

Sand pack: 
20x40 sand 

1

" ~ f7.;;: cobble size 
i!:t: 2 ~:~ 
.~. :. r:' -.~:.....;; 

~ --~ ~~~ 
~~ 

(123 to 124 feet) 
10x20 sand 
(124 to 144 feet) 

125- ~ .. ·. 
.. · ·.:· .. 
.. · .·· .. 

BLACK & GRAY FINE TO MEDIUM 
SAND (SP) 

7-7/8" borehole from 
121 to 144 feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 126 to 141 feet 

Bottom Cap :_.: 

130 

135 

140-

145 

150-

155-

160 

. ··.·. 

·.··. 

·.· .·· .. 

... . ·· .. 
·.· .·· .. 
... . ·· .. 

·.· .··.· 
... .·· .. 
.. . . ·· .. 
·.· ·.:· .. 
... . ··. 
· .. .· ·. 
·.· .·· .. 
... . ·· .. 

End of boring at 144.0 feet. 

!I Harding Lawson AaaoclateldONITORING WELL DETAIL MW-57 

--DRAWN 

Engineers and 
Environmental Services 

JOe NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



Top of PVC Casing 
Elevation 5168·89 

GROUND SURFACE 

4" PVC Casing 
to 182.5 feet 

8-5/8" Steel casing 
from 0 to 189 feet 

12-1/4" Borehole 
to 190 feet 

Cement/Bentonite 
Grout 
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If p 
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·_, 
:;.-
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_,.: ..., 
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; ..., 
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i 
+ 
~ 
--+ 

+ 
~ 
:; 
~ ..., 
~ 

~ 
~ 

Equipment __ G_D __ - _15_0_0 ______________ _ 

Elevation 5168.89 ft Date 9/10/90 

o~~,-~T~A~N~&-=B=R~o=w=N~F=I~N=E~T=o~C~O~A~R=s=E----
.· SAND (SW) 

.. · 

. ·.:- with occasional clay 
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BROWN & GRAY SILTY SAND (SM) 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-58 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 

Elevation 5168·89 Equipment_G_D_-_15......;0......;0 _______ _ 

Elevation 5168.89 ft Date 9/10/90 
GROUND SURFACE 
,~~~~~~~~=-~ .. ~------------ 40~~~-----------------------------

DRAWN 

1!;: f." 

I~ ~ 
I~ ~ 
I~ ~ 

~ I~ .... 
I~ 

H' 
:.., 

I~ f." .... 

I~ f." .... 
I~ P. :.., 

I~ f.t' 

I~ ~ 
I~ ~ 
,~ ~ 
I~ ~ .... 
I~ f." 

I~ ~ 
I~ ~ 

~ I~ ~ I~ ~ I~ ~ I~ 
I~ ~ 
I~ ~ .... 
;..: f.t' 

1-t: .... 
I~ f.t' .... 
I~ f." 

I~ ~ 
,~ ~ 

~ ,~ 
~ 

I~ ..... 

I~ 8' 
~ ,~ : .... 

,~ t+ ..... 

I~ b' 
9 l:t: -t 

1:;: b' 

I~ 
p 
.... 

1:;: b' .... 
1:;: b' .... 
I~ b' ..... 
1:;: i+ 

-+ 

l:t: r+ .... 
I~ b' 

l:t: E 
I~ b' 
I~ ~ -+ 

I~ b' .... 

I~ f.t' 
i-· ~ 

. · .. ·.· 

.·· .. 

.· ·.:-

45 

. ·.:- .· 

.·· .. 

50 

55 .· 

60 

65 

75 

80 

.. · ... 

.··.:-.· 

. . . . : . . . 

.• 
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-increasing silt at 44 feet 

-occasional clay at 55 feet 

DARK BROWN FINE TO MEDIUM 
SAND (SP) 

with some clay 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-58 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATt 



GROUND SURFACE 

Equipment _G-'---D_-_15::....;0;.....:0 _______ _ 

Elevation 5168.89 ft Date 9/10/90 

TAN & BROWN FINE CLAYEY 
SAND (SC) 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-58 PLATE 

DRAWN 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 
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Equipment_G=-D=---=-15:...:0:...:0 _______ _ 

Elevation 5168.89 ft Date 9/10/90 

TAN & BROWN FINE TO MEDIUM 
SAND (SP) 

with occasional clay 

-little to no clay below 135 feet 

TAN, BROWN & GRAY CLAYEY 
SAND (SC) 

Harding Law•on A••oclateMONITORING WELL DETAIL MW-58 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPAO\IED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·89 

Equipment ___:G::..:D=---:-1:..:5:...:0.::...0 ______ __ 

Elevation 5168.89 ft Date 9/10/90 

1~G~R~O~U~N=D~S~U~R~F~A~C=E~~~-------------l60~~~====~==~~~==~~~~~.-
BROWN TO DARK BROWN FINE TO 

4" Stainless Steel 
casing from 
182.5 to 194 feet 

Sand pack: 
20x40 sand 
(191 to 192 feet) 
10x20 sand 
(192 to 211 feet) 

7-7/8" borehole from 
189 to 211 feet 
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200 

. : : :-
.. 

·.· . 

·.· . ·: .. 

·.· .. · . . . · 
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MEDIUM SAND (SC) 

· ·:. ·.. -tan clay below 168 feet 

... . ·· .. 

.... · .. · .. · 
·.· .. · .. 
·.· .. · . 
.. ·.· .. 
... . ·· .. 

BROWN, GRAY & BLACK SANDY 
GRAVEL (GP) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-58 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 

PLATE 



Top of PVC Casing Equipment GD-1500 
Elevation 5168.89 

Elevation 5168.89 ft 

GROUND SURFACE 200 
::-~~ -~: 

~, .... 
. ·I= .. ~; 

<1\ ·-·· !!-:::_..;, 
~~ 

4" Stainless Steel ~~-C"4i ·.·E=·: ~~--Screen (slot size 0.02") ·, E=: v..;, ·.-[:::::·: 
~ ... :-from 194 to 209 feet ·, E=: 205-·.-E;:-.- ... ;;:_ 

·, E=: ~:::. ... ·-·E=·: --· :~-~ -~: !!-:::_.-------~-- ~~-
:~-~-< ~~ 

Bottom Cap ~~ ; 

~-:..; ; 210 
; ~ 

End of boring at 211.0 

215-
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225-

230-

235 

240-

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-58 
Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED 

Date 9/10/90 

feet. 

PLATE 

DATE 



Top of PVC Casing 
Elevation 5059.18 

GROUND SURFACE 

4" PVC Casing 
to 88.9 feet 

8-5/8" Steel casing 
from 0 to 95 feet 

12-1/4" Borehole 
to 97 feet 

Cement/Bentonite 
Grout 

:~ ~ 
-t 

I~ 
~ 
-+ 

I~ b' p 
I~ p 
I~ -t 

I~ b' -t 

I~ b' -t 

I~ b' 
-t 

I~ f.t" p 
I~ -t 

I~ b' 

I~ 
p 
-t 

~ 
4-' 

~ ; 
-t 

~ 
~ 

~ 
; 
; 

~ ; 
~ ; 
I~ -+ 

.~ + 
-t 

~ b' ..., 

~ ~ 
~ 

~ ."""'! 

I~ "-t 

I~ b' ..., 

I~ b' ; 
I~ 
I~ 

; 
; 

I~ .... 

I~ f.t' 
; 

I~ p 
IS 

..., 
r.+ 
-t 

1:;: i't' :..; 
..... ~ ..., 

~ 
~ 
-t 

~ 
~ ..., 

~ 
~ 

~ 
~ 

.~ 
; 
-t 

+-: ~ c -t 

~ 
~ 
-t .... ~ ..., 

~ ~ 

I~ 
; 

I~ 
; 
P. I~ ~ 1:;: ; +-: 

0 

5-

10-

15-

20-

25-

30-

35-

40-

: 

: 

.• 

: 

: 

.. 
: 

: 

.. 

.. 

: 

: 

: 

: 

: 

: 

: 

.. 
: 

.. 

.. 
: 

.• 

Equipment _G=-D=---=-15:....:0:....:0 _______ _ 

Elevation 5059.18 ft Date 9/17/90 

TAN & BROWN FINE TO COARSE 
SAND (SW) 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-59 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5059.18 

GROUND SURFACE 

Equipment_G.:....D_-.:....15.:....0:....::0 _______ _ 

Elevation 5059.18 ft Date 9/17/90 

BROWN FINE TO MEDIUM SAND (SP) 

TAN & BROWN FINE CLAYEY 
SAND (SC) 

TAN SANDY CLAY (CL) 

BROWN MEDIUM TO COARSE SAND 
(SW) 

BROWN FINE SAND (SP) 
with occasional tan clay 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-59 PLATE 

Engineers and 
Environmental Services 

J06 NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



GROUND SURFACE 

4" Stainless Steel 
casing from 
88.9 to 104.6 feet 

7-7 /8" borehole from 
95 to 117 feet 

Sand pack: 
20x40 sand 
(102 to 103 feet) 
10x20 sand 
(1 03 to 117 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 104.5 to 115 feet 

Bottom Cap 

Equipment_G=-=.D_-.::.:15:...:0:...:0~-------

Elevation 5059.18 ft Date 9/17/90 

80~~~-----------------------------

85 
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95 

100 

105 

110 

115 

120 

·. ·.· .. 

. . · ...... 
· . . . · . 

. · .. · 
.. · ·.: · .. 
... . ·· .. 

BROWN, GRAY & BLACK SANDY 
GRAVEL (GP) 

TAN CLAYEY SAND (SC) 

BROWN, GRAY & BLACK SANDY 
GRAVEL (GP) 

occasional clayey sand from 96 to 
98 feet and from 99 to 100 feet 

BROWN & BLACK GRAVEL (GW) 
cobble size 

End of boring at 117.0 feet. 

!'iJ Herding Lewaon AaaocleteldONITORING WELL DETAIL MW-59 PLATE 

--DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
ation 5133.62 

GROUND SURFACE 

4" PVC Casing 
to 155 feet 

8-5/8" Steel casing 
from 0 to 175 feet 

12- 1 I 4" Borehole 
to 176 feet 

Cement/Bentonite 
Grout 

10 

15 

20 
·.:· .. 
.· · . 
. · 

··.:-
.. ·. 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation 5133.62 ft Date 9/26/90 

BR & TAN SILTY FINE TO 
MEDIUM SAND (SM) 
BROWN & TAN CLAYEY MEDIUM 
SAND (SC) 

BROWN & GRAY SANDY CLAY (CL) 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 
with occasional fine gravel 

TAN & BROWN SILTY CLAY (CL) 
with occasional sand and some 
embedded gravel 

Harding Lawson A .. oclateMONITORING WELL DETAIL MW-60 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5133.62 

GROUND SURFACE 

Equipment ___;G:...;D=---::..:15:....:0:...:0 _______ _ 

Elevation 5133.62 ft Date 9/26/90 

BROWN & GRAY CLAYEY MEDIUM 
SAND (SC) 

TAN & BROWN SANDY CLAY (CL} 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-60 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5133.62 

GROUND SURFACE 

Equipment_G.::....D=----.:....15:...:0:....:0 _______ _ 

Elevation 5133.62 ft Date 9/26/90 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

BROWN & GRAY SILTY CLAY (CL) 
with sand 

-occasional coarse sand and gravel 
below 116 feet 

H•rdlng L•waon Aaaocl•teldONITORING WELL DETAIL MW-60 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
5133.62 Equipment___;G=...;D=---.:..:15:...:0:....:0 _______ _ 

Elevation 5133.62 ft Date 9/26/90 
GROUND SURFACE 

4" Stainless Steel 
casing from 
155 to 175 feet 

with some gravel 

BROWN & GRAY GRAVELLY 
SAND (SP) 

BROWN & GRAY SANDY GRAVEL 
(GP) 

BROWN & GRAY CLAYEY GRAVEL 
(GC) 

Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-60 
Engineers and 

. . Spartan Technology Inc. 
Envtronmental Servtces Alb N M · uquerque, ew exiCo 

JOB NUMBER APPROVED DATE REVISED DATE 

06310,039.12 12/90 

PLATE: 



Top of PVC Casing 
Elevation 5133·62 

7-7 /8" borehole from 
175 to 197 feet 

Sand pack: 
20x40 sand 
(182 to 183 feet) 

10x20 sand 
(183 to 197 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 185 to 195 feet 

Bottom Cap 

165 
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·.· .· · . . . · 
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. . _- __ . 
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...... _._. 

Equipment ~G~D=---=-=15:....:0:...:0 _______ _ 

Elevation 5133.62 ft Date 9/26/90 

BROWN & GRAY GRAVEL (GP) 
with occasional clay 

DARK BROWN & BLACK FINE 
SAND (SP) 

End of boring at 197.00 feet. 
Groundwater encountered at 165.48 feet 
during drilling. 

Herding Lawson AssocteteMONITORING WELL DETAIL MW-60 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Equipment _G=-=D_-.:.:15::..:0::..::0:...._ ______ _ 

Elevation 5133.98 ft Date 9/28/90 
GROUND SURFACE 

4" PVC Casing 
to 148 feet 

8-5/8" Steel casing 
from 0 to 153 feet 

12- 1 I 4" Borehole 
to 154 feet 

Cement/Bentonite 
Grout 

25 

30 

35 

40 

··.:· 
··.:-. 

. ·.: ... · 
·.:· .. 
.·· .. 
.. · . 
. · 

. ·.· .. 

N SILTY FINE 

BROWN & TAN SANDY CLAY (CL) 
with some seams of clayey sand 

BROWN & GRAY GRAVELLY SAND 
(SP) 

TAN & BROWN SILTY CLAY (CL) 
with some sand 

TAN & BROWN CLAYEY SAND (SC) 

Harding Lawaon A .. oclateMONITORING WELL DETAIL MW-61 
Engineers and 
Environmental Services Sparton Technology Inc. 

Albuquerque, New Mexico 

JOB NUMBER APPROVED DATE REVISED DATE 

06310,039.12 12/90 

PLATE 



of PVC Casing 
Elevation 5133·98 Equipment_G:....:D=---.....;15:....:0:....;0 _______ _ 

Elevation 5133.98 ft Date 9/28/90 
GROUND SURFACE 

TAN & BROWN SILTY CLAY (CL) 
with occasional sand 

TAN & BROWN SANDY CLAY (CL) 

Harding Lawson Aaaoclatel.tONITORING WELL DETAIL MW-61 
Engineers and . . Sparton Technology Inc. 
Environmental Services Alb N M · uquerque, ew ex1co 

JOB NUMBER APPROVED DATE 

06310,039.12 12/90 
REVISED DATE 

PLATE 



GRO ND SURFACE 

1 

Equipment_G=-D=--=-15:....:0:....:0 _______ _ 

Elevation 5133.98 ft Date 9/28/90 

TAN & BROWN CLAYEY SAND (SC) 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 

TAN & DARK BROWN CLAYEY 
SAND (SC) 

Harding Lawson AssoclateMONITORING WELL DETAIL MW-61 PLATE 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5133·98 

4" Stainless Steel 
casing from 
148 to 158 feet 

Sand pack: 
20x40 sand 
(155 to 156 feet) 
10x20 sand 
(156 to 177 feet) 

125 
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135 
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160 
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. :. :-
.· ·.:- .· 
.··. 

· .. ·. 
.. ·. 

.·. 
·. •'. 

Equipment_G_D_-_15'---0_0 _______ _ 

Elevation 5133.98 ft Date 9/28/90 

BROWN & BLACK MEDIUM TO 
COARSE SAND (SP) 

BROWN & GRAY SANDY GRAVEL 
(GP) 

DARK BROWN FINE TO MEDIUM 
SAND (SP) 

Herding Lawson A .. ocleteMONITORING WELL DETAIL MW-61 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5133·98 

7-7 /8" borehole from 
154 to 177 feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 158 to 173 feet 

Bottom Cap 

::-: ..... 
:-: ·.· 

165 

170 

. ·· .. 
. . · .. ·. 
· .. . ·· .. 
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.··.· 
·.· .··. 
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·.· ... 
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. ·· .. 

.· ·. 
175- ..... 

.. · 

180-

185-

190-

195-

200 

Equipment ~G=-=-D-.:..:15::.:0::..:0:..__ ______ _ 

Elevation 5133.98 ft Date 9/28/90 

End of boring at 177.00 feet. 
Groundwater encountered at 163.55 feet 
during drilling. 

Herding Lawson AaaocleteMONITORING WELL DETAIL MW-61 PLATo 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



of PVC Casing 
Elevation 5075·00 

GROUND SURFACE 

2" PVC Casing 
to 85 feet 

Cement/Bentonite 
Grout to 44 feet 

6-l/4" Borehole 
to 115 feet 

Equipment~G::...:D=----1:..:5:..:::0..:..0 ______ _ 

Elevation 5075.00 ft Date 9/28/90 

LIGHT BROWN FINE TO 
MEDIUM SAND (SP) 

LIGHT BROWN CLAYEY FINE 
SAND (SC) 

LIGHT BROWN FINE SAND (SP) 

LIGHT BROWN FINE SANDY 
CLAY (CL) 

Harding Lawson AaaoclateMONITORING WELL DETAIL MW-62 PLATE 

DRAWN 

Engineers and 
Environmental Services 

JOB NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5075·00 

GROUND SURFACE 

Borehole allowed to 
cave-in from 44 to 
115 feet 

65 

70 

·.·.· 
. · ... 

.. · 
,•'. 

75 ·.:·· 

....... 
. ·· .. 
. · · . 
. ·· .. 

80 

Equipment _G.::..._D_-.::..._15::...c0;....::0 _______ _ 

Elevation 5075.00 ft Date 9/28/90 

LIGHT BROWN CLAY (CL) 

TAN MEDIUM TO COARSE SAND (SW) 

-granular gravel at 52 feet 

-l I 4" to 1-1 /2" pebbly gravel at 67 feet 

H•rdlng L•w•on Assocl•teldONITORING WELL DETAIL MW-62 PLATE 

Engineers and . Spartan Technology Inc. 
Environmental Services Alb N M · uquerque, ew extco 

JOB NUMBER APPROVED DATE REVISED DATE 

06310,039.12 12/90 



Top of PVC Casing 
Elevation 5075.00 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation 5075.00 ft Date 9/28/90 
GROUND SURFACE 
--~--~~--~--"-~.-r~------------- 80,cc~--------------------------------

2" Stainless Steel 
Casing from 
85 to 95 feet 

2" Stainless Steel 
Screen (slot size 0.01 ") 
from 95 to 110 feet 
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. =.-. ·.· 

85 

95-

. · ... 
·. -· . 

. . · . ·· .. 
. . : . . . . 
.. · .·· .. 
·.· · ... 

·.·.·. 

· .. 
. ·_:.·.· 

... . ··. 
.. . ·.· .. 

. ··.·. 
·.· .· .. 

.· 
·.· .··. 
·.· . ··.· 

100- ... 
.·.·.:._.· 

·.:· .. 
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105- . · .. · 

·:.·. 
110-

. ·.· ... 

115-

-occasional gravel at 85 feet 

-1/2" gravel at 98 feet 

- 2" gravel at 1 00 feet 

End of boring at 115.00 feet. 
Groundwater encountered at 103.66 feet 
during drilling. 

DRAWN 

120-

Harding Lawson AaaoclateldONITORING WELL DETAIL MW-62 
Engineers and . . Sparton Technology Inc. 
Environmental Serv1ces Alb N M · uquerque, ew extco 

JOB NUMBER APPROVED DATE 

06310,039.12 12/90 

PLATE 

REVISED DATE 



Top of PVC Casing 
Elevation 5065· 7 4 

GROUND SURFACE 

2" PVC Casing 
to 73 feet 

6-1 I 4" Borehole 
to 98 feet 

Cement/Bentonite 
Grout 

;: 
;: 
~ 
~ 

~ 
~ 
;: 
;: 
;: 
~ 
~ 
;: 
~ 
~ 
~ 

~ 
~ 
;: 
~ 
~ 
~ 
;: 
;: 
;: 
;: 
;: 
~ 
~ 
;: 
~ 

~ 
~ 
;: 
;: 
;: 
~ 
~ 
~ 
;: 
;: 
;: 
;: 
;: 
~ 
;: 
~ 
·~ 
;: .... 

0 
i 
-t 

i '-t 
+ 
-t 
+ 
-t 
+ 
-t 

i 5--t 

i 
-t 
+ 
-t 

+ 
; 
-t 
+ 
-t 

i 10-; 
; 
-t 

i ; 
-t 
+ 
-t 

~ 
-t 15-~ '-t 

i '-+ 
f :; 
~ 
:; 
-t 20-~ 
-t 

~ :; 
; 
f '-t 

i -+ 

~ 25-
.-t 

-:t' 
-t 

i :; 
'-t 

+ 
-t 

~ 
-t 
+ 30 -t 

~ 
-t 
+ 
-t 
+ 
:; 
~ 
:; 
-t 35 
~ 
-t 

~ 
-t 

~ ; 
-t 

~ 
-t 

~ 40 

•' .. 

,::-:::. 

•. 

•. 

: .. ·.· 
1:;:.:-: 

•. 

: 

... 

.. 

.. 
: 

.. 
,• 

.. 
.. 

Equipment GD-1500 

Elevation 5065.74 ft Date 10/1/90 

TAN FINE SAND (SP) 

TAN TO BROWN FINE TO MEDIUM 
SAND (SW) 

YELLOW, BROWN & TAN FINE 
SAND (SP) 

-increased medium sand with occasional 
gravel from 38 to 42 feet 
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op of PVC Casing 
Elevation 5065· 7 4 

GROUND SURFACE 

2" Stainless Steel 
casing from 
73 to 83 feet 

Equipment_G.:....D=---.:....15::....:0;...;0 _______ _ 

Elevation 5065.74 ft Date 10/1/90 

40~~~----------------

. ·.:-·. 
·.· . ·· .. 

-occasional gravel from 44 to 50 feet 

BROWN CLAYEY SAND (SC) 
occasional coarse sand and small gravel 

BROWN SANDY GRAVEL (GP) 
gravel size increases with depth 
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Top of PVC Casing 
Elevation 5065· 7 4 

GROUND SURFACE 

2" Stainless Steel 
Screen (slot size 0.01 ") 
from 83 to 98 feet 

Natural sand 
formation 
allowed to collapse 
around screen 

Bottom Cap 

85 

90 

95 

100 

105 

110 

115 

120 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation 5065.74 ft Date 10/1/90 

End of boring at 98.00 feet. 
Groundwater encountered at 89.20 feet 
during drilling. 
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GROUND SURFACE 

4" PVC Casing 
to 113 feet 

8-5/8" Steel casing 
from 0 to 134 feet 

12-1 I 4" Borehole 
to 136 feet 

Cement/Bentonite 
Grout 
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Equipment_G_D_-_15_0_0 _______ _ 

Elevation 5097.84 ft Date 10/3/90 

E 

-medium to coarse sand below 4 feet 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 
with occasional gravel 

TAN & BROWN CLAYEY FINE 
SAND (SC) 

-with medium sand below 32 feet 
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of PVC Casing 
5097.84 

GROUND SURFACE 

Equipment__:G::..:D=---.:..:15:...:0:....:0 _______ _ 

Elevation 5097.84 ft Date 10/3/90 

-interbedded with occasional sandy 
clay seams below 74 feet 

TAN SANDY CLAY (CL) 
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PVC Casing 
5097.84 

GROUND SURFACE 

4" Stainless Steel 
casing from 
113 to 138'10" feet 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation 5097.84 ft Date 10/3/90 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 
TAN SANDY CLAY (CL) 

BROWN & GRAY SANDY GRAVEL 
(GP) 

~ 
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Top of PVC Casing 
5097.84 

GROUND SURFACE 

Sand pack: 
20x40 sand 
(136 to 137 feet) 

l0x20 sand 
(137 to 152 feet) 

7-7 /8" borehole from 
136 to 152 feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 138.8 to 149 feet 

Bottom Cap 

.. ·. 

1 
.. ·. 
: 
.• 

··. 
.. 

1 
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Equipment_G=--=.D_-..:..15~0:..:0:__ ______ _ 

Elevation 5097.84 ft Date 10/3/90 

TAN, BROWN & GRAY CLAYEY 
GRAVEL (GC) 

DARK BROWN & BLACK FINE TO 
MEDIUM SAND (SP) 

End of boring at 153.00 feet. 
Groundwater encountered at 130.05 feet 
during drilling. 
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I INTRODUCTION 

This report presents Harding Lawson Associates' (HLA) evaluation of the areal extent of 

the aquitard that exists between the upper and lower flow zones beneath the Spartan 

Technology, Inc. (Spartan) facility located on Coors Road in Albuquerque, New Mexico. The 

data used for the generation of this report was complied from the on-going investigation 

program at the facility. 
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II OBJECTIVE 

The objective of this report is to define the percentage of the site that is underlain by the 

zone of relatively lower permeability, hereafter termed the "ZORLP", or "aquitard". The effective 

portion of the aquitard is actually composed of three various sediment types. Each individual 

sediment type has a different permeability, and each type may exist alone or in combination 

with other lower permeability zones. 

Table 1 is based upon the Unified Soil Classification System and has been modified to 

include a subjective permeability rating scale. For the purposes of this report, the aquitard in 

this report is defined as the as the sediments in groups 1, 2, and 3 of Table 1. 

2 
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TABLE 1 

RELATIVE PERMEABILITY AND SOIL CLASSIFICATIONS 

MAJOR DIVISIONS TYPICAL NAMES 

GW lr.:;~~~ WELL-GRADED GRAVELS. GRAVEL-SAND 
MIXTURES 

CLEAN GRAVELS WIIH 

GRAVELS UTILE OR NO FINES 

~1.(~~; POORLY GRADED GRAVELS. GRAVEL-SAND GP 
MIXTURES 

MORE !HAN HALF 
CCARSE FRACTION GM II SILTY GRAVELS. POORLY GRADED GRAVEL-

IS LARGER THAN SANO·SILT MIXTURES 
No.4 SIEVE SIZE GRAVELS WITH OVER 

12% FINES 

~ CLAYEY GRAVELS. POORLY GRADED GRAVEL-GC 
SAND·CLAY MIXTURES 

• • 
sw • • WELl= GRADED SANDS. GRAVELLY SANDS • • • 

CLEAN SANDS WITH • . 
SANDS UTILE OR NO FINES • . 

SP • • . POORLY GRADED SANDS. GRAVELLY SANDS . • . . . 
MORE THAN HALF . 

CCARSE FRACTION SM . . SILTY SANDS. POORLY GRADED 
IS SMALLER THAN . SAND-SILT MIXTURES 
NO. 4 SIEVE SIZE SANDS WITH OVER . . 

12% FINES 

~ sc CLAYEY SANDS. POORLY GRADED 
SAND-CLAY MIXTURES . :A 
INORGANIC SILTS AND VERY FINE SANDS. 

ML I ROCK FLOUR. SILTY OR CLAYEY FINE SANDS. 
OR CLAYEY SILTS WITH SLIGHT PLASTICITY 

SILTS AND CLAYS 

~ 
INORGANIC CLAYS OF LOW TO MEDIUM 

CL PLASTIClTY, GRAVELLY CLAYS. SANDY CLAYS. 
LIQUID LIMIT 50% OR LESS :% SILTY CLAYS, LEAN CLAYS 

I I I I 
OL I I I I ORGANIC CLAYS AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 
I I II 

INORGANIC SILTS. MICACEOUS OR 
MH DIATOMACEOUS FINE SANOY OR SILTY 

SOILS. ELASTIC SILTS 

SILTS AND CLAYS CH ~ 
INORGANIC CLAYS OF HIGH PLASTICITY, FAT 
CLAYS 

LIQUID LIMIT GREATER THAN 50% 

~ OH ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY, ORGANIC SILTS 

'l. /7.-

HIGHLY ORGANIC SOILS Pt ~ PEAT AND OTHER HIGHLY ORGANIC SOILS 
~ ~ 

CLASSIFICATION OF SOILS - ASTM 02487-85 

5 = Highest Relative Permeability 

1 = Lowest Relative Permeability 

5 

5 

4. 

4 

4 

4 

3 

2 

2 

2 

2 

1 

1 
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Ill DATA COMPILATION AND REDUCTION 

The data assembled for defining the percentage of the ZORLP beneath the site are as 

follows: 
Item 

• Logs of Borings 

• Base Facility Map 

• Ground Surface Elevation 

Reference 

HL.A REPORTS 
"Groundwater Monitoring Program," 
(6310,004.12); June 29, 1983 

"Investigation of Soil and Groundwater 
Contamination," (6310,008.12); March 19, 1984 

"Hydrogeologic Characterization and Remedial 
Investigation", (6310,013.12); March 13, 1985 

"Soil Investigation of the Unsaturated and Upper 
Saturated Zones", (6310,023.12); June 30, 1986 

"Additional Monitoring Well Completion Report", 
(6310,033.12); November 18, 1986 

Groundwater Recovery for Reclamation of the 
Upper Flow Zone at Coors Road Plant", 
(6310,035.12); July 17, 1987 

Interim Measures Work Plan", (6310,039.12); 
January 12, 1989 

DTM & Associates, 
Scale: 1" = 50 
1 0/84 Survey 

DTM & Associates 
Metric Corporation (5/89) Correspondence to HLA 
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These data have been reduced to produce three maps, eight geologic cross-sections, and 

two tables. These illustrations and tables are a ZORLP surface contour map (Plate 1), a 

ZORLP isopach (Plate 2), and axionometric map for all sediment types (Plate 3), a cross

section identification plan (Plate 4), and eight geologic cross-sections (Plates 5 through 12). 

Table 2 is a summary table of "Data for Zones of Relatively Lower Permeability". Table 3 is the 

"Summary of Sample Distribution in the Boring Profile". 

5 
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TABLE 2 

Data for Zones of Relatively Lower Permeability 

Depth Elevation 
Surface to ofZORLP ZORLP Boring 

Data Elevation(l) ZORLP Surface Interval Depth zoRU<z> zoRU<3> 
Location (ft. msl) (feet) (ft,msl) (feet) (feet) uses Rating 

B1 5044.6 52.0 4992.6 52.0-64.0 615 MI.. 2 

B2 5044.0 69.0 4975.0 69.0-83.0 83.2 SM/CI.J4> 3-2 

B3 5046.0 74.0 4972.0 74.0-78.0 78.0 SM/ML 3-2 

B4 50453 66.0 49793 66.0-68.0 7L4 SM 3 

B5 50453 70.0 49753 70.0-78.0 78.0 SM 3 

B6 5045.4 66.0 4979.4 66.0-78.0 78.0 SM 3 

B7 50453 67.0 49783 67.0-83.0 83.0 SM 3 

B8 5045.2 68.0 4977.2 68.0-79.0 79.0 SM/CL/ML 3-2-2 

B9 5049.6 69.0 4980.6 69.0-73.0 73.0 MI.. 2 

B 10 50435 65.0 49185 65.0-68.0 683 ML/CL 2 

Bll 50435 74.0 49695 74.0-77.0 77.7 MI.. 2 

B12 5045.8 715 49683 715-805 805 SM/CL/ML 3-2-2 

P1 NA(S) NA(6) - - 90.0 - --

PW1 5043.1 70.0 4973.1 70.0-80.0 145.0 SM 3 

MW1 NA &(7) -- - 90.0 - -

MW2 NA NS - - 90.0 - -

MW3 NA NS - - 90.0 - -

MW4 NA NS - - 90.0 - -

6 



Depth 
Surface to 

Data Elevation<1> ZORLP 
Location (ft, msl) (feet) 

MW5 50522 73.0 

MW6 5044.6 71.0 

MW7 5046.0 74.0 

MW8 5040.4 65.0 

MW10 50453 NP.O 

MW11 5044.7 68.0 

MW12 50422 69.0 

MW13 5041.6 66.0 

MW14 50422 69.0 

MW15 5045.7 70.0 

MW16 50462 NP 

MW17 5047.6 NP 

MW18 5043.1 65.0 

MW19 5043.1 65.0 

MW20 5042.9 68.0 

MW21 5044.8 64.0 

MW23 5045.4 76.o<7) 

MW24 5046.0 72.5 

MW25 5046.0 72.5 

MW26 5043.8 70.0 

TABLE 2 
(continued) 

Elevation 
ofZORLP ZORLP 

Surface Interval 
(ft,msl) (feet) 

4cn92 73.0-83.0 

4973.6 71.0-76.0 

4972.0 74.0-78.0 

4975.4 65.0-75.0 

- -. 

5976.7 68.{)...77.0 

497L2 ,69.0-71.0 

4975.6 66.0-80.0 

497L2 69.0-71.0 

4975.7 70.0-77.0 

- -

- -

49653 78.0-795 

4978.1 69.0-96.0 

5974.9 68.0-98.0 

4980.8 64.0-65.0 

4969.4 76.0-78.0 

49135 72.5-75.0 

49135 725-75.0 

4973.8 70.0-81.0 

7 

Harding Lawson Associates 

Boring 
Depth zoRU<Z> zoRLP<3> 
(feet) uses Rating 

135.0 SM 3 

150.0 CH/CIJ4> 1 

78.0 SMJML 3-2 

155 SM 3 

1505 - -

150.0 ML 2 

130.0 SM 3 

140.0 SM/CL 3 

130.0 SM 3 

140.0 SM/CL 3 

73.0 SM 3 

73.0 -- --

81.0 SM 3 

110.0 SC/CL 2-2 

138.0 CLJML/SM 2-2-3 

695 SM 3 

78.0 SM 3 

75.0 CLfML/SM 2-2-3 

75.0 CLJML/SM 2-2-3 

81.0 SM 3 



Depth 
Surface to 

Data Elevation(l) ZORLP 
Location (ft. msl) (feet) 

MWZl 5043.8 7LO 

MW28 5040.9 665 

MW29 504L7 65.0 

MW30 50420 7LO 

MW31 5040.7 65.0 

MW32 5045.2 13.0 

MW33 5042.2 64.0 

TABLE 2 
(continued) 

Elevation 
ofWRLP WRLP 

Surface Interval 
(ft.msl) (feet) 

49'n.8 71.0-13.0 

4974.4 655-105 

4976.0 65.0-
f)l.o(9) 

4971.0 71.0-94.0 

4975.7 65.0-12.0 

49122 13.0-85.0 

4918.2 64.0-13.0 

Harding Lawson Associates 

Boring 
Depth zoRLP<Z> zoRLP<3> 
(feet) uses Rating 

13.0 SM 3 

7LO SM 3 

115 SM/CL/SM 3-3-3 

1095 sc 2 

109.0 CL/SC 2-2 

120.0 sc 2 

13.0 SM/SC 3-2 

NOTES: (1) Mean sea level (Rounded to First Decimal) 
(2) Unified Soil Classification 
(3) See Table 1 for Key 
(4) Indicates major/minor component(s), respectively 
(5) NA - Not Available 
(6) NP - Not Present 
(7) NS - No samples taken; ZORLP may exist, but was not observed due to 

drilling technique (HSA). This applies to wells MW-1 through MW-4. 
(8) SM has interbedded clays from 70-75.5 feet which may be the actual effective 

ZORLP. 
(9) Visual log only, no samples taken 
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TABLE3 

Summary of Sample Distribution in Boring Profile 

Number of Number of 
ZORLP (ft) Interval Sample Samples Per Samples Taken 

Thickness Location (feet) Intervals Interval in ZORLP 

12 B1 52.0-64.0 0.00-45.0 0 3 

45.0-52.0 0 

52.0-67.5 3 

14 B2 69.0-83.0 0.0-83.0 19 5 

occassional 0 
refusals 

4 B3 74.0-78.0 0.0-20.0 1 1 

20.0-50.0 8 

50.0-68.0 0 

68.0-78.0 2 

2 B4 66.0-68.0 0.0-71.4 25 1 

8 B5 70.0-78.0 0.0-78.0 15 1 

12 B6 66.0-78.0 0.0-78.0 16 3 

16 B7 67.0-83.0 0.0-83.0 14 3 

11 B8 68.0-79.0 0.0-79.0 14 3 

4 B9 69.0-73.o(l) 0.0-73.0 14 1 

3 BlO 65.0-68.0 0.0-68.3 13 1 

3.7 Bll 74.0-77.7 0.0-77.7 15 1 

3 B12 77.5-80.5 0.0-67.5 0 1 

67.5-80.5 3 1 

(--) P1 NP(2) NsC3) NA(4) --

10 PW1 70.0-80.0 NS NA --

9 



ZORLP (ft) Interval 
Thickness Location (feet) 

-- MW1 NP 

-- MW2 NP 

-- MW3 NP 

-- MW4 NP 

10 MW5 73.0-83.0 

5 MW6 71.0-76.0 

5.5 MW7 40.0-75.5(1) 

10 MW8 65.0-75.0 

14 MW9 64.0-80.0 

-- MW10 NP 

TABLE 3 
(continued) 

Sample 
Intervals 

@ 10', 20' 
30', 40' 

70' 

NS 

NS 

NS 

0.0-70.0 

70.0-75.0 

75.0-109.0 

109.0-135.0 

0.0-70.0 

70.0-75.0 

75.0-109.0 

109.0-135.0 

0.0-40.0 

40.0-75.5 

0.0-64.0 

88.0-150.0 

0.0-64.0 

64.0-8.0 

0.0-65.0 

65.0-91.0 

91.0-150 
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Number of Number of 
Samples Per Samples Taken 

Interval in ZORLP 

-- --

NA --
NA --

NA --
14 1 

1 

0 

3 

14 1 

1 

0 

3 

8 1 

6 

12 3 

5 

12 3 

3 

13 --

1 
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ZORLP (ft) Interval 
Thickness Location (feet) 

4 MW12 74.0-78.0 

1 

12 MW13 66.0-80.0 

2 MW14 69.0-71.0 

7 MW15 70.0-77.0 

-- MW16 NP 

-- MW17 NP 

1.5 MW18 78.0-79.5 

30 MW19 65.0-95.0 

1 MW21 64.0-65.0 

4 MW22 74.0-78.0 

2 MW23 76.0-78.0 

1.5 MW24 73.5-75.0 

TABLE3 
(continued) 

Sample 
Intervals 

0.0-51.0 

51.0-82.0 

82.0-140.0 

0.0-140.0 

0.0-69.0 

69.0-71.0 

72.0-128.0 

128.0-130.0 

0.0-70.0 

70.0-77.0 

77.0-140.0 

0.0-73.0 

0.0-72.0 

0.0-81.0 

0.0-110.0 

68.0-98.0 

98.0-138.0 

0.0-69.5 

0.0-78.0 

0.0-78.0 

0.0-39.0 

39.0-44.0 

44.0-78.0 
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Number of Number of 
Samples Per Samples Taken 

Interval in ZORLP 

0 1 

7 

0 

0 0 

0 1 

1 

0 

1 

0 1 

1 

0 

14 --

14 --

19 1 

0 0 

2 

3 

15 0 

15 1 

16 1 

0 1 

3 

4 



ZORLP (ft) 
Thickness Location 

10 MW26 

2 MW27 

4 MW28 

17 MW29 

23 MW30 

7 MW31 

12 MW32 

9 MW33 

Interval 
(feet) 

70.0-80.0 

71.0-73.0 

66.5-70.5 

65.0-82.0 

71.0-94.0 

65.0-72.0 

73.0-85.0 

64.0-73.0 

TABLE 3 
(continued) 

Sample 
Intervals 

0.0-68.0 

68.0-80.0 

0.0-68.0 

68.0-73.0 

0.0-63.0 

63.0-71.0 

0.0-115.5 

0.0-109.5 

0.0-109.0 

0.0-120.0 

0.0-73.0 

Notes: (1) Sample tool barely penetrated ZORLP 
(2) NP - Not present on Boring Log 
(3) NS - No samples taken 
(4) NA- Not Applicable 

Harding Lawson Associates 

Number of Number of 
Samples Per Samples Taken 

Interval in ZORLP 

0 5 

cont.<6) 

0 1 

cont. 

0 3 

cont. 

0 0 

0 

0 

0 0 

0 0 

0 

0 

(5) (SM) interbedded with (CL) from 70-75.5, which may be actual effective 
ZORLP. 

(6) Continuous samples. 
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IV SUMMARY OF DATA INTERPRETATION 

Various assumptions and observations have been made prior to establishing the areal 

extent of the ZORLP. These are: 

1) The contoured surface may reflect three different depositional environments, and 
consequently, the ZORLP contour map may exhibit discontinuities. 

2) Since the borings and monitoring wells from which the data is Table 3 was taken 
were not installed to measure the ZORLP, a limited number of samples were 
taken. We feel however that this data is adequate to determine a reasonable 
estimate of the profile of the ZORLP. 

3) The lack of a ZORLP at a given boring would serve as a basis for the "zero 
contour". 

4) To provide a conservative estimate of the area where the ZORLP is absent, the 
area measured includes the area inside the zero contour plus any areas where 
the ZORLP is less than six inches thick. 

The first assumption is necessary because of the multi-layering of material that 

comprises the ZORLP. For example, the depositional environment, or energy level, 

associated with a clay is significantly lower than that of a silty sand mixture. Therefore, it 

must be anticipated that a contour map of multiple depositional sediments would not be as 

"smooth" as a contour surface of homogeneous material. 

The second assumption/observation is noted after reviewing Table 3. This table 

13 
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illustrates that in some borings the presence or absence of the ZORLP can not be ensured 

based upon the type of sample intervals, (intermittent) or no samples at all. It must be 

assumed that, even if borings were only visually logged, the logs represent the presence or 

absence of the ZORLP. 

Assumption three was made due to the variability of contouring distinct and separate 

sediment types. Comparison of the ZORLP surface contour and isopach (Plates 1 and 2) 

indicates that the two maps do mirror each other in many respects. There are apparently 

two flow paths as indicated by the two scour zones. These scour zones are separated by 

a ridge that extends from the central portion of the site (the pond and sump area) to the 

south. A broader, fan-like feature to the west, as well as a deep ravine cut, are also evident 

on both maps. The fan-like structure may be a remnant colluvial fan which, like the alluvial 

channels in the south central portion of the site, has caused a scouring of the ZORLP. 

The final assumption was made as a conservative measure due to the subjective 

nature of this evaluation. 

14 
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V CONCLUSION 

Plate 2 is an interpretation of the area where the ZORLP does not exist beneath the 

site. This area is equal to 35,313 square feet (tf). The total area of the site is 603,250 tf. 

This indicates that approximately 94 percent of the site is underlain by the ZORLP. 
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DISTANCE ALONG PROFILE, feet 

Spartan Technology Inc. -Albuquerque, New Mexico 
SUBSURFACE PROFILE F-F' 

HARDING LAWSON ASSOCIATES - Houston, Texas 

July 24, 1989 

PLATE 1 0 
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RCRA FACILITY INVESTIGATION 

SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 

ALBUQUERQUE, NEW MEXICO 



DATE 1/24/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

MONITOR I MEASURING I TOTAL AIR LINE I AIR LINE I WATER 
WELL I POINT I DEPTH CALIBRATION lOR SOUNDER! LEVEL 

I ELEVATION I ELEVATION ELEVATION I READING I ELEVATION 
I I I I 

MW-7 I 5044.80 I 4970.48 I 102.0 I 4978.98 
MW-9 I 5044.13 I 4965.84 4974.60 I 15.0 I 4975.85 
MW-12 I 5041.81 I 4968.40 I 85.0 I 4975.48 
MW-13 I 5043.35 I 4971.69 4972.18 51.0 I 4976.43 
MW-14 I 5041.94 I 4970.04 4970.32 43.0 I 4973.90 
MW-15 I 5047.51 I 4974.40 4974.60 25.0 I 4976.68 
MW-16 I 5047.53 I 4975.53 4977.50 33.0 I 4980.25 
MW-17 I 5049.30 I 4978.41 21.0 I 4980.16 
MW-19 I 5046.27 I 4934.85 4968.90 74.0 I 4975.07 
MW-20 I 5045.81 I 4906.61 4968.50 75.0 I 4974.75 
MW-21 I 5048.41 I 4977.61 4978.00 25.0 I 4980.08 
MW-22 I 5048.08 I 4972.28 4975.80 45.0 I 4979.55 
MW-29 I 5044.57 I 4926.72 4970.36 67.0 I 4975.94 
MW-30 I 5044.70 I 4932.44 4969.10 71.0 I 4975.02 
MW-31 I 5043.57 I 4932.74 4967.95 76.0 4974.28 
MW-32 I 5048.08 I 4925.21 4968.71 69.0 4974.46 
MW-33 I 5044.36 I 4969.11 4972.56 31.0 4975.14 
MW-34 I 5034.52 I 4968.07 58.68 4975.84 
MW-35 I 5042.50 I 4969.39 I 68.46 4974.04 
MW-36 I 5059.30 I 4967.00 I 86.29 4973.01 I 
MW-37 I 5091.66 I 4966.65 I 119.56 4972. 10 ·I 
MW-38 I 5044.35 I 4905.06 4969.24 I 80.0 4975.91 I 
MW-39 I 5044.07 I 4908.74 4969.05 I 70.0 4974.88 I 
MW-40 I 5043.46 I 4914.18 4968.47 I 69.0 4974.22 I 
MW-41 I 5046.79 I 4942.11 I 4968.49 I 70.0 4974.32 I 
MW-42 I 5057.28 I 4939.29 I 4970.50 I 47.0 4974.42 I 
MW-43 I 5057.69 I 4917.85 I 4970.67 I 42.0 I 4974.17 I 
MW-44 I 5060.68 I 4944.97 I I 85.63 I 4975.05 I 
MW-45 I 5092.35 I 4941.30 I I 118.04 I 4974.31 I 
MW-46 I 5118.95 I I I 147.6 I 4971.35 I 
MW-47 I 5155.84 I I I 184.6 I 4971.20 I 
MW-48 I 5168.33 I I I 197.7 I 4970.67 I 
MW-49 I 5043.68 I I I 70.1 I 4973.58 I 

I I I I I I I 
REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 



ATE 2/21/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

I MONITOR MEASURING TOTAL AIR LINE I AIR LINE I WATER I 
I WELL POINT DEPTH CALIBRATION OR SOUNDER! LEVEL I 
I ELEVATION ELEVATION ELEVATION READING I ELEVATION I 
I I I 
I MW-7 5044.80 4969.68 4970.48 100.0 I 4978.81 I 
I MW-9 5044.13 4965.84 4974.60 11.0 I 4975.52 I 
I MW-12 5041.81 4966.63 4968.40 83.0 I 4975.32 I 
I MW-13 5043.35 4971.69 4972.18 50.0 I 4976.35 I 
I MW-14 5041.94 4970.04 4970.32 40.0 I 4973.65 I 
I MW-15 5047.51 4974.40 4974.60 21.0 I 4976.35 I 
I MW-16 5047.53 4975.53 4977.50 29.0 I 4979.92 I 
I MW-17 5049.30 4977.25 4978.41 20.0 I 4980.08 I 
I MW-19 5046.27 4934.85 4968.90 70.0 I 4974.73 I 
I MW-20 5045.81 4906.61 496&.50 I 74.0 I 4974.67 I 
I MW-21 5048.41 4977.61 4978.00 I 24.0 I 4980.00 I 
I MW-22 5048.08 4972.28 4975.80 I 40.0 I 4979.13 I 
I MW-29 5044.57 4926.72 4970.36 I 64.5 I 4975.74 I 
I MW-30 5044.70 4932.44 4969.10 I 70.0 I 4974.93 I 
I MW-31 5043.57 4932.74 4967.95 I 75.0 I 4974.20 I 
I MW-32 5048.08 4925.21 4968.71 I 66.0 I 4974.21 I 
I MW-33 I 5044.36 4969.11 4972.56 I 30.0 I 4975.06 I 
I MW-34 I 5034.52 4968.07 I 59.00 I 4975.52 I 
I MW-35 I 5042.50 4969.39 I 68.62 I 4973.88 I 
I MW-36 I 5059.30 4967.00 I 86.36 I 4972.94 I 
I MW-37 I 5091.66 4966.65 I 119.67 I 4971.99 I 
I MW-38 I 5044.35 4905.06 4969.24 I 77.0 I 4975.66 I 
I MW-39 I 5044.07 4908.74 4969.05 I 69.0 I 4974.80 I 
I MW-40 I 5043.46 I 4914.18 4968.47 I 69.0 I 4974.22 I 
I MW-41 I 5046.79 I 4942.11 4968.49 I 67.0 I 4974.07 I 
I MW-42 I 5057.28 I 4939.29 4970.50 I 45.0 I 4974.25 I 
I MW-43 I 5057.69 I 4917.85 4970.67 I 40.0 I 4974.01 I 
I MW-44 I 5060.68 I 4944.97 I 85.71 I 4974.97 I 
I MW-45 I 5092.35 I 4941.30 I i18.05 I 4974.30 I 
I MW-46 I 5118.95 I 4939.36 I 145.20 I 4973.75 '#:-1 
I MW-47 I 5155.84 I 4961.43 I 184.10 I 4971.74 I 
I MW-48 I 5168.33 I 4961.99 I 197.54 I 4970.79 I 

MW-49 I 5043.68 I 4893.26 I 70.14 I 4973.54 I 
I I I I I ·I I 
REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 
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TE 3/21/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

MONITOR I MEASURING TOTAL AIR LINE I AIR LINE I WATER 
WELL I POINT DEPTH CALIBRATION lOR SOUNDER! LEVEL 

I ELEVATION ELEVATION ELEVATION I READING ELEVATION 
I I 

MW-7 I 5044.80 4969.68 4970.48 I 100.0 4978.81 
MW-9 I 5044.13 4965.84 4974.60 I 10.0 4975.43 
MW-12 I 5041.81 4966.63 4968.40 I 80.0 4975.07 
MW-13 I 5043.35 4971.69 4972.18 I 49.0 4976.26 
MW-14 I 5041.94 4970.04 4970.32 I 40.0 4973.65 
MW-15 I 5047.51 4974.40 4974.60 I 16.0 4975.93 
MW-16 I 5047.53 4975.53 4977.50 I 29.0 4979.92 
MW-17 I 5049.30 4977.25 4978.41 I 20.0 4980.08 
MW-19 I 5046.27 4934.85 4968.90 I 70.0 4974.73 
MW-20 I 5045.81 4906.61 4968.50 I 74.0 4974.67 
MW-21 I 5048.41 4977.61 4978.00 I 21.0 4979.75 
MW-22 I 5048.08 4972.28 4975.80 I 40.0 4979.13 
MW-29 I 5044.57 4926.72 4970.36 I 65.0 4975.78 
MW-30 I 5044.70 4932.44 4969.10 I 70.0 4974.93 
MW-31 I 5043.57 4932.74 4967.95 I 75.0 4974.20 
MW-32 I 5048.08 4925.21 4968.71 I 65.0 4974.13 
MW-33 I 5044.36 4969.11 4972.56 I 30.0 4975.06 
MW-34 I 5034.52 4968.07 I 58.85 4975.67 
MW-35 I 5042.50 4969.39 I 68.53 4973.97 
MW-36 I 5059.30 4967.00 I 86.23 4973.07 
MW-37 I 5091.66 4966.65 I 119.53 4972.13 
MW-38 I 5044.35 4905.06 4969.24 I 77.0 4975.66 
MW-39 I 5044.07 4908.74 4969.05 I 70.0 4974.88 
MW-40 I 5043.46 4914.18 4968.47 I 66.0 4973.97 
MW-41 I 5046.79 4942.11 4968.49 I 66.0 4973.99 
MW-42 I 5057.28 4939.29 4970.50 I 45.0 4974.25 
MW-43 I 5057.69 4917.85 4970.67 I 40.0 4974.01 
MW-44 I 5060.68 4944.97 I 85.60 4975.08 
MW-45 I 5092.35 4941.30 I 117.85 4974.50 
MW-46 I 5118.95 4939.36 I 147.30 4971.65 
MW-47 I 5155.84 4961.43 I 184.52 4971.32 
MW-48 I 5168.33 4961.99 I 197.38 4970.95 
MW-49 I 5043.68 4893.26 I 70.00 4973.68 

I I I 
REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 



E 4/18/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

MONITOR MEASURING I TOTAL AIR LINE I AIR LINE I WATER 
WELL POINT I DEPTH CALIBRATION lOR SOUNDER! LEVEL 

ELEVATION I ELEVATION ELEVATION I READING ELEVATION 
I I 

MW-7 5044.80 I 4969.68 4970.48 I 108.0 4979.48 
MW-9 5044.13 I 4965.84 4974.60 I 20.0 4976.27 
MW-12 5041.81 I 4966.63 4968.40 I 89.0 4975.82 
MW-13 5043.35 I 4971.69 4972.18 I 59.0 4977.10 
MW-14 5041.94 I 4970.04 4970.32 I 45.0 4974.07 
MW-15 5047.51 I 4974.40 4974.60 I 20.0 4976.27 
MW-16 5047.53 I 4975.53 4977.50 I 30.0 4980.00 
MW-17 5049.30 I 4977.25 4978.41 I 21.0 4980.16 
MW-19 5046.27 I 4934.85 4968.90 I 75.0 4975.15 
MW-20 5045.81 I 4906.61 4968 .~50 I 80.0 4975.17 
MW-21 5048.41 I 4977.61 4978.00 I 22.0 4979.83 
MW-22 5048.08 I 4972.28 4975.80 I 45.0 4979.55 
MW-29 5044.57 I 4926.72 4970.36 I 73.0 4976.44 
MW-30 5044.70 I 4932.44 4969.10 I 75.0 4975.35 
MW-31 5043.57 I 4932.74 4967.95 I 80.0 4974.62 
MW-32 5048.08 I 4925.21 4968.71 I 70.0 4974.54 
MW-33 I 5044.36 I 4969.11 4972.56 I 35.0 4975.48 
MW-34 I 5034.52 I 4968.07 I 58.25 4976.27 

I MW-35 I 5042.50 I 4969.39 I 68.75 4973.75 
I MW-36 I 5059.30 I 4967.00 I 86.75 4972.55 
I MW-37 I 5091.66 I 4966.65 I 119.38 4972.28 
I MW-38 I 5044.35 I 4905.06 4969.24 I 85.0 4976.32 
I MW-39 I 5044.07 I 4908.74 4969.05 I 75.0 4975.30 
I MW-40 I 5043.46 I 4914.18 4968.47 I 71.0 4974.39 
I MW-41 I 5046.79 I 4942.11 4968.49 I 71.0 4974.41 
I MW-42 I 5057.28 I 4939.29 4970.50 I 50.0 4974.67 
I MW-43 I 5057.69 I 4917.85 4970.67 I 45.0 4974.42 
I MW-44 I 5060.68 I 4944.97 I 85.40 4975.28 
I MW-45 I 5092.35 I 4941.30 I 117.85 4974.50 
I MW-46 I 5118.95 I 4939.36 I 147.40 4971.55 
I MW-47 I 5155.84 I 4961.43 I 184.60 4971.24 
I MW-48 I 5168.33 I 4961.99 I 197.60 4970.73 
I MW-49 I 5043.68 I 4893.26 I 69.60 4974.08 
I MW-50 I 5211.51 I I 
I MW-51 I 5058.74 I I 
I PZ-1 I 5142.22 I I 
I I I I 
I I I I I 
REVISED MW-42 AND 43 AIRLINE·CALIBRATION ELEVATION 7/3/90 



L'E 5/16/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

MONITOR MEASURING TOTAL AIR LINE AIR LINE I WATER I 
WELL POINT DEPTH CALIBRATION OR SOUNDER! LEVEL I 

ELEVATION ELEVATION ELEVATION READING I ELEVATION I 
I I 

MW-7 5044.80 4969.68 4970.48 110.0 l 4979.65 I 
MW-9 5044.13 4965.84 4974.60 20.0 I 4976.27 I 
MW-12 5041.81 4966.63 4968.40 90.0 I 4975.90 I 
MW-13 5043.35 4971.69 4972.18 60.0 I 4977.18 I 
MW-14 5041.94 4970.04 4970.32 46.0 I 4974.15 I 
MW-15 5047.51 4974.40 4974.60 21.0 I 4976.35 I 
MW-16 5047.53 4975.53 4977.50 30.0 I 4980.00 I 
MW-17 5049.30 4977.25 4978.41 22.0 I 4980.24 I 
MW-19 5046.27 4934.85 4968.90 75.0 I 4975.15 I 
MW-20 5045.81 4906.61 4968.50 79.0 I 4975.08 I 
MW-21 5048.41 4977.61 4978.00 25.0 I 4980.08 I 
MW-22 5048.08 4972.28 4975.80 46.0 I 4979.63 I 
MW-29 5044.57 4926.72 4970.36 70.0 I 4976.19 I 
MW-30 5044.70 4932.44 4969.10 75.0 I 4975.35 I 
MW-31 5043.57 4932.74 4967.95 80.0 I 4974.62 I 
MW-32 5048.08 4925.21 4968.71 l 72.0 I 4974.71 l 
MW-33 5044.36 4969.11 4972.56 I 35.0 I 4975.48 I 
MW-34 I 5034.52 4968.07 I 58.50 I 4976.02 I 
MW-35 I 5042.50 4969.39 I 67.98 I 4974.52 I 
MW-36 l 5059.30 4967.00 I 85.98 l 4973.32 I 
MW-37 I 5091.66 4966.65 I 119.31 I 4972.35 I 
MW-38 I 5044.35 I 4905.06 4969.24 I 85.0 I 4976.32 I 
MW-39 I 5044.07 I 4908.74 4969.05 I 75.0 I 4975.30 I 
MW-40 I 5043.46 I 4914.18 4968.47 I 71.0 I 4974.39 I 
MW-41 I 5046.79 I 4942.11 4968.49 l 70.0 I 4974.32 l 
MW-42 I 5057.28 l 4939.29 4970.50 I 49.0 l 4974.58 I 
MW-43 I 5057.69 I 4917.85 4970.67 I 42.0 l 4974.17 I 
MW-44 I 5060.68 I 4944.97 I 85.28 I 4975.40 I 
MW-45 I 5092.35 I 4941.30 I 117.80 I 4974.55 l 
MW-46 l 5118.95 I 4939.36 I 147.40 I 4971.55 I 
MW-47 I 5155.84 I 4961.43 I 184.60 I 4971.24 I 
MW-48 I 5168.33 I 4961.99 I 197.60 I 4970.73 I 
MW-49 l 5043.68 I 4893.26 I 69.65 I 4974.03 I 
MW-50 I 5211.51 I I 244.82 I 4966.69 I 
MW-51 I 5058.74 I l 77.76 I 4980.98 I 
PZ-1 I 5142.22 I I 178.45 I 4963.77 I 

I I I I I 
I I I I I I 

REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 



\TE 6/1.3/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

I MONITOR I MEASURING TOTAL AIR LINE I AIR LINE I WATER I 
I WELL I POINT DEPTH CALIBRATION jOR SOUNDER! LEVEL I 
I I ELEVATION ELEVATION ELEVATION I READING ELEVATION I 
I I I I 
I MW-7 I 5044.80 4969.68 4970.48 I 11.3.0 4979.90 I 
I MW-9 I 5044.13 4965.84 4974.60 I 25.0 4976.68 I 
I MW-12 I 5041..81 4966.63 4968.40 I 94.0 4976.23 I 
I MW-13 I 5043.35 4971..69 4972.1.8 I 64.0 4977.51. I 
I MW-14 I 5041.94 4970.04 4970.32 I 49.0 4974.40 I 
I MW-15 I 5047.51. 4974.40 4974.60 I 24.0 4976.60 I 
I MW-16 I 5047.53 4975.53 4977.50 I 35.0 4980.42 I 
I MW-17 I 5049.30 4977.25 4978.41. I 25.0 4980.49 I 
I MW-19 I 5046.27 4934.85 4968.90 I 80.0 4975.57 I 
I MW-20 I 5045.81. 4906.61. 4968.50 I 83.0 4975.42 I 
I MW-21. I 5048.41. 4977.61. 4978.00 I 25.0 4980.08 I 
I MW-22 I 5048.08 4972.28 4975.80 I 50.0 4979.97 I 
I MW-29 I 5044.57 4926.72 4970.36 I 80.0 4977.03 I 
I MW-30 I 5044.70 4932.44 4969.10 I 80.0 4975.77 I 
I MW-31. I 5043.57 4932.74 4967.95 I 84.0 4974.95 I 
I MW-32 I 5048.08 4925.21. 4968.71 I 75.0 4974.96 I 
I MW-33 I 5044.36 I 4969.1.1. 4972.56 I 40.0 4975.89 I 

MW-34 I 5034.52 I 4968.07 I 57.54 4976.98 I 
MW-35 I 5042.50 I 4969.39 I 67.81. 4974.69 I 
MW-36 I 5059.30 I 4967.00 I 85.91. 4973.39 I 
MW-37 I 5091..66 I 4966.65 I 1.1.9.37 4972.29 I 
MW-38 I 5044.35 I 4905.06 4969.24 I 90.0 4976.74 I 
MW-39 I 5044.07 I 4908.74 4969.05 I 80.0 4975.72 I 
MW-40 I 5043.46 I 491.4.1.8 4968.47 I 75.0 4974.72 I 
MW-41. I 5046.79 I 4942.11 4968.49 I 75.0 4974.74 I 
MW-42 I 5057.28 I 4939.29 4970.50 I 50.0 4974.67 I 
MW-43 I 5057.69 I 4917.85 4970.67 I 45.0 4974.42 I 
MW-44 I 5060.68 I 4944.97 I 85.25 4975.43 I 
MW-45 I 5092.35 I 4941.30 I 117.77 4974.58 I 
MW-46 I 5118.95 I 4939.36 I 147.41 4971.54 I 
MW-47 I 51.55.84 I 4961..43 I 184.60 4971.24 I 
MW-48 I 5168.33 I 4961.99 I 197.64 4970.69 I 
MW-49 I 5043.68 I 4893.26 I 69.37 4974.31 I 
MW-50 I 5211..51 I I 244.70 4.966.81 I 
MW-51. I 5058.74 I I 77.76 4980.98 I 
MW-52 I 5165.84 I I 196.90 4968.94 I 
PZ-1 I 51.42.22 I I 178.67 4963.55 I 

I I I I 
I I I I I 
REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 



~TE 6/27/90 SPARTON TECHNOLOGIES 
MONITOR WELL 

BI-WEEKLY WATER LEVEL DATA 

MONITOR I MEASURING TOTAL I AIR LINE I AIR LINE I WATER 
WELL I POINT DEPTH I CALIBRATION lOR SOUNDER! LEVEL 

I ELEVATION ELEVATION I ELEVATION I READING ELEVATION 
I I I 

MW-7 I 5044.80 4969.68 I 4970.48 I 115.0 4980.06 
MW-9 I 5044.13 4965.84 I 4974.60 I 25.0 4976.68 
MW-12 I 5041.81 4966.63 I 4968.40 I 95.0 4976.32 
MW-13 I 5043.35 4971.69 I 4972.18 I 65.0 4977.60 
MW-14 I 5041.94 4970.04 I 4970.32 I 50.0 4974.49 
MW-15 I 5047.51 4974.40 I 4974.60 I 25.0 4976.68 
MW-16 I 5047.53 4975.53 I 4977.50 I 35.0 4980.42 
MW-17 I 5049.30 4977.25 I 4978.41 I 25.0 4980.49 
MW-19 I 5046.27 4934.85 I 4968.90 I 80.0 4975.57 
MW-20 I 5045.81 4906.61 I 4968 ... 50 I 85.0 4975.58 
MW-21 I 5048.41 4977.61 I 4978.00 I 25.0 4980.08 
MW-22 I 5048.08 4972.28 I 4975.80 I 52.0 4980.13 
MW-29 I 5044.57 4926.72 I 4970.36 I 79.0 4976.94 
MW-30 I 5044.70 4932.44 I 4969.10 I 80.0 4975.77 
MW-31 I 5043.57 4932.74 I 4967.95 I 85.0 4975.03 
MW-32 I 5048.08 4925.21 I 4968.71 I 75.0 4974.96 
MW-33 I 5044.36 4969.11 I 4972.56 I 40.0 4975.89 
MW-34 I 5034.52 4968.07 I I 57.32 4977.20 
MW-35 I 5042.50 4969.39 I I 67.64 4974.86 
MW-36 I 5059.30 4967.00 I I 85.80 4973.50 
MW-37 I 5091.66 4966.65 I I 119.31 4972.35 
MW-38 I 5044.35 4905.06 I 4969.24 I 90.0 4976.74 
MW-39 I 5044.07 4908.74 I 4969.05 I 80.0 4975.72 
MW-40 I 5043.46 4914.18 I 4968.47 I 76.0 4974.80 
MW-41 I 5046.79 4942.11 I 4968.49 I 75.0 4974.74 
MW-42 I 5057.28 4939.29 I 4970.50 I 50.0 4974.67 
MW-43 I 5057.69 4917.85 I 4970.67 I 45.0 4974.42 
MW-44 I 5060.68 4944.97 I I 85.13 4975.55 
MW-45 I 5092.35 4941.30 I 'I 117.74 4974.61 
MW-46 I 5118.95 I 4939.36 I I 147.42 4971.53 
MW-47 I 5155.84 I 4961.43 I I 184.57 4971.27 
MW-48 I 5168.33 I 4961.99 I I 197.60 4970.73 
MW-49 I 5043.68 I 4893.26 I I 69.36 4974.32 
MW-50 I 5211.51 I I I 244.76 4966.75 
MW-51 I 5058.74 I I I 77.73 4981.01 
MW-52 I 5165.84 I I I 196.95 4968.89 

l MW-53 I 5164.27 I I I 194.08 4970.19 
I PZ-1 I 5142.22 I I I 178.89 4963.33 
I I I I I 
I I I I I 
REVISED MW-42 AND 43 AIRLINE CALIBRATION ELEVATION 7/3/90 
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I INTRODUCTION 

Spartan Technology, Inc. (Spartan} operates an electronics manu

facturing facility at 9621 Coors Road, N.W., in Albuquerque, New 

Mexico. Past waste management practices in an area northeast of the 

plant may have resulted in contamination of groundwater beneath the 

site. Waste solvents were stored in a concrete block sump prior to 

1980. Aqueous plating wastes were stored in two lined surface 

impoundments which are now inactive. The ponds and the sump have 

1 i kely 1 eaked in the past. The extent and rate of contaminants 

migration in the vadose zone and in the underlying aquifer are the 

subject of a series of ongoing investigations, of which this 

investigation is one. 

This investigation was undertaken at the direction of Spartan in 

order to determine the extent of contamination in soils of the vadose 

zone underlying the presumed source in the pond and sump area 

described above. Interpretation of geologic and chemical data 

collected during this investigation has led to the estimation of 

contaminant migration pathways through the vadose zone and the upper 

saturated zone. 

1 
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Seven borings were performed in the pond and sump area, and four 

addi tiona 1 borings were performed at other 1 ocati ons to estab 1 i sll 

background 1 evel s of contaminant parameters and to further define the 

geology of the vadose zone and the unsaturated zone. Although the 

primary purpose of each of the borings was to evaluate soi 1 s of the 

unsaturated zone, each boring was extended in order to encounter the 

aquitard known to exist from five to ten feet below the water table 

throughout most of the site. 

Additional geologic information was obtained from the boring per

formed during the installation of MW-18 in May 1986. Information 

about the aquitard obtained from the soil borings and from ~1W-18 is 

evaluated in this report with respect to potential contaminant migra

tion pathways within the upper flow zone of the aquifer which under

lies the site. The location of the borings and MW-18 are shown in 

Plate 1. 

2 
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II FIELD INVESTIGATION 

A. Field Procedures 

1. Drilling and Soil Sample Collection 

During September 1985, HLA conducted a vadose zone i nvesti

gation for the Hazardous Waste Facility Closure Plan. Twelve borings 

were drilled to evaluate hydrogeologic conditions in the vadose zone. 

Eight borings ( 8001 through 8008} were dri 11 ed at 1 ocati ons approved 

by the State of New Mexico (see Plates 1 and 2}. An additional four 

borings (8009 through 8012) were drilled to define more completely 

geologic conditions and contaminant plume boundaries. All underground 

utilities were located prior to drilling, and borings were located at 

least eight feet from building walls for safe operation of the rig. 

A Central Mining Equipment (CME) 55 hollow stem auger drilling 

rig was used for the investigation. Soil samples were collected with 

a 60-inch continuous sampler (3-inch O.D., 2.75-inch I.D.} that 

extended below the drill bit ana was driven downward by turning the 

auger. A few samples were collected with a 2-inch O.D. by 1.4-inch 

I.D. split spoon sampler 18 inches in length. 

Samples were collected in duplicate at 5-foot intervals for 

chemical analysis from approximately five feet below grade to the 

water table. Samples for chemical testing were generally selected 

4 
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from six to 12 inches above the bottom of the recovered sample. 

Gravels and cobbles from the sample were discarded prior to packing in 

laboratory-cleaned sample jars. Care was taken to avoid air pockets 

within the sample jar. The jars were sealed with teflon lined caps 

after carefully removing any soil particles from the jar rim. The 

jars were then labelled with date, time, boring number, sample depth, 

and name of sample collector. The samples were then packaged inside a 

cooler containing ice packs. The coolers were sealed with evi de nee 

tape. The samples and chain-of-custody forms were then sent to the 

analytical laboratory by an overnight delivery service. 

The boreholes were augered below the water table to the top of 

the aquitard at the base of the water table aquifer. Samples below 

the water table were visually inspected and logged. Where flm<~ing 

sand conditions were encountered below the water table, tap water was 

poured into the augers to create a positive internal pressure to 

prevent sand from blocking the hollow stem. The flowing sand condi

tions encountered in 8001 were too serious to control with positive 

pressure in the augers; therefore, 8012 was later drilled to locate 

the top of the aquitard. 

6 
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All samples collected were checked for volatile organic vapors 

with a photo-ionization detector (PID) manufactured by HNU Systems, 

Inc. (~lodel 101, benzene referenced). Readings were taken by cutting 

open a small crack or by making a hole in a sample and placing the 

intake tube in the opening. Several readings were taken on each 

sample. An 11.7 ev probe was normally used with a 10.2-ev probe as a 

back-up. The PID readings are presented in the Logs of Borings, 

Plates A-1 through A-14 (see Appendix A). 

2. Grouting 

To assure a good seal in the boreholes, grouting at each bore

hole began when the 1 ast sample was removed. Polymerized bentonite 

was thoroughly mixed with tap water to the maximum thickness that 

could be pumped through the grout pump. The bentonite grout was 

pumped down the hollow augers until the augers were filled. The 

augers were retreated up to 25 feet and the process repeated until all 

augers were out of the borehole. Grout was then pumped into the open 

borehole until filled. 

The bentonite grout in the boreholes was allowed to settle for 

24 hours, then more bentonite grout was added, as necessary, to raise 

the level of the grout to within ten feet of the ground surface. Each 

boring was capped with a cement-sand grout thickened with bentonite. 

7 
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Two abandoned borings in the vicinity of BOOl , the boring 

sampled to determine background 1 evel s of contaminants at the site, 

were backfilled with cuttings. The borings were 23 and 53 feet below 

grade when abandoned due to a lost sampler and sampler shoe, respec

tively. Neither boring penetrated the water table. 

3. Decontamination Procedures 

Sampling equipment and augers were cleaned with a portable 

high-pressure steam cleaner prior to any field work and between 

borings to prevent cross-contamination between the boreholes. A 

decontamination area was constructed by nailing multiple layers of 

6-mil plastic sheets over a 2 x 6 wooden box, with a frame measuring 

12 feet by 12 feet. Augers and samplers were set on sawhorses to 

facilitate cleaning. Upper layers of the plastic were removed if very 

soiled or torn during decontamination after each boring was completed. 

Liquinox, a laboratory-grade anionic detergent, was added to 

the water in the steam cleaner for cleaning the continuous sampler and 

split spoons. The 60-inch continuous sampler was then rinsed with 

distilled water, rinsed \~ith reagent grade methanol, and rinsed a 

final time with distilled water. 

Prior to leaving the work site, the augers and samplers were 

steam cleaned so that no contamination was carried off the site. 

8 
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4. Handling of Drill Cuttings 

The samples and drill cuttings were checked with the PID meter 

for traces of contamination throughout the field investigation. The 

meter is calibrated to read tenths of a part per million (ppm) against 

a benzene reference. As long as no contamination was detected, the 

drill cuttings were discarded on the surface. All contaminated soils 

were 1 oaded into a front-end 1 oader and stored in the unused west 

pond, which is lined with a 30-mil, two-ply hypalon liner with a poly

ester scrim. 

To minimize 1 oss of cuttings on the ground surface, a four

foot by eight-foot sheet of plywood with a hole cut in the center was 

laid over the borehole with a double sheet of 3-mil plastic under

neath. During augering, cuttings stacked up on the plywood and 

plastic for ease of disposal. Plastic was also placed beneath the 

bucket of the front-end 1 oader and beneath the sawhorses where the 

sampler was opened for sample inspection and collection. Plastic used 

to control potentially contaminated soil was stored in the unused west 

pond. 

The discarded materials in the west pond are protected against 

wind dispersal by a 6-mil plastic sheet. The plastic sheet is 

weighted to prevent wind from uncovering the materials in the pond. 

9 
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5. Installation of MW-18 

In ~1ay 1986, HLA constructed ~1W-18 in a boring near the south

west corner of the main building (see Plate 1). The boring was 

drilled to define more completely the geologic conditions and 

contaminant plume characteristics southwest of the main waste ponds. 

The boring was dri 11 ed and sampled with the same equipment 

used to drill borings 8001 through 8012. Samples were checked with a 

PID in the same manner as the soil boring samples. Soil samples were 

collected for visual inspection (see Plates A-15 and A-16, Appendix A) 

and particle size analysis.(see Plate A-18). 

After placing 1 foot of bentonite pellets in the borehole at 

81 feet, MW-18 was installed in the boring using 4-inch diameter sche

dule 40 flush-jointed casing and screen. Ten feet of 0.020-inch slot 

well screen was installed from 68 to 78 feet below grade (4975 to 4965 

feet MSL). The well was finished with an 8-inch steel protective 

casing with a locking cap. The well construction details are shown on 

Plate A-17. 

B. Geologic Conditions 

1. Pond and Sump Area 

Seven borings (B002 through 8008) were drilled in the pond and 

sump area, a presumed source of ground-water contamination at the 

site. Plate 2 shows the location of the borings relative to the 

inactive surface impoundments and the closed sump. 

10 
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The geologic descriptions in the Logs of Borings (Plates A-1 

through A-16) reveal that the vadose zone consists primarily of sand 

and gravel deposits with occasional fine-grained layers of silt and 

clay. Abundant gravel is rare in the upper 40 feet (5045 to 5005 feet 

MSL) of the borings except in B002, B003, and B007. These borings are 

characterized by gravelly sand and sandy gravel from 6 feet to a maxi

mum of 27 feet be 1 ow grade ( 5040 to 5020 feet MSL). Grave 1 is abun

dant in the vadose zone at depths greater than 45 to 50 feet bel 0\'1 

grade (below 5000 feet MSL). 

Based on the geologic information from the seven borings plus 

the 1 ogs from M\~-11, MW-16, and MW-17, three di sti net zones of si 1 t 

and clay deposits can be identified in the vadose zone underlying the 

pond and sump area. The uppermost silt and clay zone occurs between 

23.5 and 26 feet below grade (approximately 5020 feet MSL) and likely 

consists of small lenses averaging 3 to 6 inches in thickness. Thick

ness of the middle zone ranges up to 6. 5 feet, and covers a wide 

area. Plate 3 shows the contour of the upper surface and the 

approximate extent of this middle si 1 t and clay deposit at 

approximately 5005 feet MSL. The lowermost silt and clay zone occurs 

approximately 50 feet bel ow grade ( 4995 feet MSL). This zone was 

identified in B004, B007, BOOB, MW-11, and t~W-17 and consists of 

isolated silt and clay lenses. This silt and clay deposit ranges from 

0. 5 to 1. 5 feet in thickness beneath the pond and sump area. In 

MW-17, the lowermost silt and clay zone reaches a maximum thickness of 

5 feet. 
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The a qui tard between the water table aquifer and the 1 ower 

aquifer was sampled in all of the borings in the pond and sump area. 

The aquitard consists of a light gray fine-grained silty sand and 

sandy silt with occasional thin silty clay deposits ranging from less 

than 0. 25 to 3 inches in thickness. Faint hori zonta 1 bedding was 

noted in most of the aquitard samples. The top of the aquitard was 

normally encountered between 66 and 68 feet below grade (4980 to 4978 

feet MSL). However, in Boring B003, approximately 25 feet of sand and 

gravel (probably a channel deposit) overlie the aquitard, which was 

encountered at 74 feet below grade (4972 feet MSL). The upper flow 

zone permeability is estimated to be approximately two orders of mag

nitude greater than the permeability in the aquitard (2 x 10-3 

em/sec versus 5 x 10-5 em/sec). 

In Boring B007, 13 feet of the aquitard were sampled below 

4979 feet, but in Boring B004, only two feet of the aquitard were 

sampled below 4979 feet MSL before an underlying sand was encoun

tered. Flowing sand conditions prevented further sampling in B004, 

but more of the aquitard material may be present if the underlying 

sand is merely an isolated lens. 
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2. Upgradient Borings 

Two borings, BOOl and B012, were dri 11 ed in the northeastern 

corner of the site. Boring BOOl was used to collect uncontaminated 

samples for comparison with chemical analyses of samples from the pond 

and sump area. A total of four borings were drilled at the BOOl loca

tion due to difficulties encountered during drilling. The boring log 

of BOOl on Plate A-1 represents a composite of the geologic i nfor

mation gathered from the four borings. The sandy silt deposit with 

trace clay encountered at 52 feet below grade (approximately 4995 feet 

l~SL) may be related to the lower silt and clay deposit beneath the 

pond and sump area. However, examination of the cuttings from Boring 

B012 indicate that sand and gravel deposits separate these two si 1 t 

and clay deposits. 

Flowing sand conditions prevented sampling of the aquitard at 

8001. Therefore, Boring 8012 was dri 11 ed to investigate the a qui tard 

below the water table. Sampling began just above the water table at 

68 feet, and the top of the aqui tard was encountered at 77.5 feet 

below grade (4968 feet MSL). The top 12 inches of the aquitard con

sist of interbedded clayey silt and si 1 ty clay. The rest of the 

aquitard sample consisted of silty fine sand with thin silty clay 

stringers below 4960 feet MSL. 
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3. Additional Borings 

Three additional borings (B009 through BOll) were drilled to 

further define the geology and contamination in the vadose zone. 

Boring B009 is 1 ocated west of the pond and sump area near the pro

perty line. The silty clay and clayey silt deposit shown on Plate 

A-ll from 40 to 47 feet below grade (5009.5 to 5002.5 feet MSL) may be 

related to the extensive silt and clay deposit beneath the pond and 

sump area. However, the log of lv'IW-5 indicates that sand and gravel 

deposits separate these two silt and clay deposits. The aquitard at 

B009 consists of a light gray clayey silt and was encountered at 69.3 

feet below grade (4980 feet MSL). 

Borings BOlO and BOll were drilled in the parking lot south of 

the plant. Boring BOlO consists primarily of sand and silty sand with 

a prominent clayey silt layer from 18 to 26 feet below grade (5025.5 

to 5017.5 feet t~SL). The aquitard below the water table aquifer was 

encountered at approximately 65.5 feet bel ow grade ( 4978 feet ~1SL), 

and consists of a brown clayey silt underlain by a green gray silty 

clay. The log of BOlO closely resembles that of MW-13. Boring SOll, 

on the other hand, consists of sandy silt and silty sand to 55.5 feet 

below grade (4988 feet MSL). In Boring BOll, the aquitard, 

encountered at 74 feet below grade (4969 feet MSL), consists of sandy 

clayey silt with gravel. The logs of MW-12 and Boring 8003 show a 
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similar aquitard material at 74 feet (4972 feet fviSL) that may also be 

present at the location of MW-4 and MW-10. No samples were recovered 

at that depth when MW-4 and MW-10 were installed. 

4. MW-18 

The boring at MW-18 (Plates A-15 and A-16) consists primarily 

of sand and sandy gravel deposits to 78 feet below grade (4965 feet 

MSL). From 38 to 40 feet be 1 ow grade ( 5005 to 5003 feet MSL), the 

formation becomes very fine-grained with silty to sandy clay from 38.7 

to 40 feet below grade. This unit is probably related to the exten

sive fine-grained deposit at approximately 5005 feet MSL below the 

pond and sump area. However, the unit is very thin at ~1W-18 and is 

therefore probably not continuous with the unit under the pond and 

sump area. 

A very thin (0.3 feet thick) clayey silt layer was encountered 

at 69.2 feet below grade (4972.5 feet MSL), which is approximately the 

same level as the aquitard in MW-12 and MW-14. This layer was con

sidered to be too thin to be significant, and the boring continued 

below 78 feet below grade (4967 feet MSL) where a gray silty sand was 

encountered. This si 1 ty sand is not the same a qui tard as the one 

beneath the pond and sump area. 
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5. Summary of Geologic Conditions in the Vadose Zone 

The subsurface conditions in the vadose zone and the upper 

aquifer are illustrated in geologic sections shown on Plates 4 and 5. 

The vadose zone and upper aquifer consist of unconsolidated sands and 

gravels with occasional fine-grained layers of silt and clay. The 

stratigraphy of these deposits is characteristic of the va 11 ey-fi 11 

alluvium and colluvium of the unconsolidated aquifer in the Rio Grande 

Valley. The rounded to subrounded gravels and associated sands were 

deposited by a meandering stream in and near the channel. The fine 

grained sediments were deposited on the floodplain to either side of 

the channel. 

The continuous fine grained 1 ayer in the vadose zone at an 

elevation of approximately 5,005 feet and the aquitard below the 

vadose zone were deposited during periods of good floodplain develop

ment. The gravel and sand deposits immediately above the aquitard, 

and above and around the 5,005-foot fine-grained layer were deposited 

by channels that migrated across the site after deposition of these 

fine grained units. 

Plate 3 shows the estimated configuration of the upper surface 

of the extensive fine-grained layer at 5005 feet in the vadose zone. 

The highest elevation along the upper surface of the 5005-foot fine

grained layer is beneath the pond and sump area along a line from 

17 



r 

l 
1 
. \ 

J 

J 

I 

f 

}l 

) 

J 
} 

r 
J 

A -IHF. A'· 

MW-13 

B-3 B-4 B-8 B-7 
MW-17 

UW-10 __/ 

----1 11 n II II I I I I I -
B-11 B-10 

5040 ~ 

5030~ 

SILT 
SAND AND GRAVEL 

50201-

.... 
w 
w 
IL 

..J 
GO ---~ v Configuration of the upper 

fine-grained unit Is interpreted 
at the section line from Plate a. 2 5010~ 

z 
0 
.... 
c 
> 
w 
..J 
w 

5000t-

----........... __ 

4990 t-

c::::::: 

4980 I-

4970~ 

4980L-

t-

41-

SILT 

= II _) 
CLAY 
AND 
SILT 

50 0 I--
scale 

L. 

SANDY CLAYEY 
SILT 

50 
~ 

feet 

-a 

J.Y-

NOTES: 

SANDY SILT 
AND CLAY 

1. Borln,ga were projected onto 
the aectton line. 

1'--J~ 

kmJ ~ 

SAND AND GRAVEL 

-~ 

SIL TV SAND 

2. The crosshatched areas _jJL_ ~ 

-

represent the thlcknaaa of 
the Sandy Slit and Clay a HardlngLawsonAssoclates GEOLOGIC SECTION A A' PLAH 
unit at the boring loc•tton. Eng,neers Geoiug,sts 

3 • The aqultard ceAtect Ia · & Geophys1c1sts Sparton Technology, Inc. 4 
tnterpreted at the sactton Albuquerque, Ne;; Mex h.o 

DRAWN 

U. 
line from filiate e. JOB NUMBER 

6310,023.12 ffi:~D 
--

.· lf\lr . 
~;_v/!tr 

REVISED D'ITE 



040 

\ 
5030 

] I L ~ 
J 150201 ~ 
} 

) 

---* 

J 
] 

J 
1 
J 
J 
1 
lw 

J 

0 

4990 

.. 980 

4970 

180 

• ·-· 

50 0 -----scale 

SAND AND GRAVEL 

UPPER SURFACE OF 
THE AOUIT ARD 

SIL TV SAND 

B-5 B-8 
MW-18 

B-4 

NOTES: 1. Borings were projected onto the section line. 

50 

feet 

2. The crosshatched erees represent the 
thickness of the Sendy Slit end Clay unit 
et the boring location._ 

3. The aqultard contact Ia Jnterpreted at the 
section line from Plate e. -DRAWN 

Uf. 

Mw-11 B-2 

Harding Lltwson Assocl•tes 
Engineers. Geologists 
& GeophySICISts 

JOB NUMBER 

6310,023.12 

SAND AND GRAVEL 

Configuration of the upper 
ftne-grained unit Ia Interpreted 
at the aectlon line from Plate 3. 

SANDY SILT 

GEOLOGIC SECTION B-B' 

REVISED 

a-1 
a 

·-12 

D'ITE 

8' 

PLATE 

5 



Harding Lawson Associates 

MW-16 toward BOOS and MW-17. Depressions in the upper surface extend 

away from the high toward the east and northwest. A depression might 

also extend toward the south below the building where no subsurface 

data are available (see III.B.4.a.). The thinning near the margins of 

the fine-grained unit at 5005 feet was very probably produced by the 

erosional action of stream channels. 

6. Summary of Geologic Conditions in the Upper Flow Zone 

Plate 6 shows that the upper surface of the aquitard is 

highest in the northern corner of the plant property. Two di sti net 

depressions in the upper surface are separated by a relatively higher 

"ridge" that is nearly north-south along a line from MW-13 to 8006 to 

MW-5. The depression east of this ridge is lowest near NW-10 and 

8012. The upper surface gently slopes downward to the west and south

west of the "ridge" toward MW-12 and MW-14. These depressions indi

cate the presence of ancient downcutting channels that extended along 

these depressions in the upper surface. 

The log of the boring at MW-18 indicates that the aquitard is 

only a few inches thick. Therefore, the abi 1 ity of the aquitard to 

significantly deter downward migration of contaminants is strongly 

compromised in this area of the plant site. Stream channels may have 

completely penetrated the a qui tard under the plant property in the 

southwestern corner of the site. 
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III LABORATORY INVESTIGATION 

A. Analytical Procedures 

1. Protocol 

During September 1985, HLA transmitted a. total of 126 soil 

samples to Rocky Mountain Analytical Laboratory (RMAL) for the deter

mination of various organic and inorganic parameters. RMAL's sample 

description tables, together with analytical results are presented in 

Appendix B. 

The samples were initially screened by total organic halogen 

(TOX) analysis. Those samples which exhibited positive TOX results, 

were subsequently analyzed by gas chromatography ( GC), utilizing an 

electrolytic conductivity detector operated in the hal ogen-speci fi c 

mode. The purpose of this mode was the detection and quantification 

of four target parameters which have been previously i denti fi ed as 

major contaminants of groundwater at the subject site: 1,1-dichloro

ethylene (1,1-DCE); 1 ,2-trans-dichloroethylene (1,2-DCE); 1,1,1-tri

c~loroethane (TCA); and trichloroethylene (TCE). 

Concurrent with the TOX and GC determinations, samples were 

analyzed for total metals. The specific metallic parameters of 

interest included cadmium, chromium, lead, and nickel. 
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After a review of the initial data, 70 samples were selected 

for generation of an extraction procedure toxicity characteristic 

( EP-TOX) 1 eacha te. The 1 eachates were subsequently analyzed for cad

mium, lead, nickel, and chromium (total, trivalent, and hexavalent). 

Forty-two of the duplicate samples were selected for a volatile 

organic scan by GC/MS and for percent moisture determination. The 

remainder of the duplicate samples were submitted for percent moisture 

determination. 

The results of all laboratory analyses are presented in 

Appendix B. The methods ·utilized in these determinations are dis

cussed below. 

2. Analytical Methodology 

a. TOX Method 

The TOX determinations were accompli shed using a modifi

cation of Method 9020 as published by the En vi ronmenta 1 Protection 

Agency (EPA) in Test Methods for Evaluating Solid Waste: Physical/ 

Chemical Methods (SW-846). The TOX modification was previously 

discussed with the New Mexico Environmental Improvement Division (EID) 

in the planning of this investigation. A 10-gram portion of each soil 

sample was extracted with 20 milliliters (ml) of methanol. A 1.0-ml 

aliquot of the methanol extract was subsequently diluted to 100 ml 

with deionized water. After mixing thoroughly, the diluted extract 

was analyzed according to the referenced method. This involved 
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passing the water through a column containing 40 milligrams (mg) of 

activated carbon. The carbon was washed to remove any trapped i nor

ganic halides. The adsorbed organohalides were converted to a 

titratable species and measured by a microcoulometric detector. 

The detection limit for the modified TOX procedure was 2.0 

milligrams per kilogram (mg/kg). A number of samples which exhibited 

a positive TOX were found not to contain organic constituents, as 

detenni ned by the more sensitive GC and GC/~~S procedures used to 

confirm the TOX findings. These unconfirmed TOX values may be 

anomalous. This is discussed more fully below in Section B.l. 

b. GC Analysis 

The GC analysis utilized Methods 5030 and 8010 from 

SW-846. Method 5030 is a purge and trap procedure designed to isolate 

the components of interest from the soil matrix. A 0.5-gram (g) to 

5. 0 g portion of the soi 1 was dispersed in 5. 0 ml of organic-free 

water contained in a purging chamber. Helium was then bubbled through 

the sol uti on at ambient temperature and bulk compounds were trans

ferred from the aqueous phase to the vapor phase. The target 

compounds entrained in the vapor were subsequently trapped on a 

sorbent column. After purging was completed, the sorbent column was 

heated and backflushed with helium to desorb the components onto a GC 

column. 
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c. GC/MS f•lethod 

GC/MS analysis was conducted on 5.0-g portions of the 

duplicate soil sample. The soil was dispersed in 5.0 ml of reagent 

water and purged using Method 5030 as described above. Analysis was 

accomplished by mass spectrometry using Method 8240. 

d. Total Metals 

Samples analyzed for total metals were prepared using 

Method 3050. In this procedure, a 2.0-g sample is digested with 

nitric acid, followed by hydrochloric acid. The solution is then 

filtered and brought to a volume of 200 ml with deionized water. The 

diluted filtrate is then analyzed by inductively coupled plasma-atomic 

emission spectroscopy as described in Method 6010. 

e. EP-TOX Metals 

Samples analyzed for EP-TOX metals were extracted using a 

modification of Method 1310. A 20 g portion of a soil sample was 

extracted for 24 hours with 320 ml of deionized water. The pH was 

adjusted to 5.0 + 0.2 with 0.5 ~acetic acid and maintained throughout 

the 24-hour extraction. The final volume of the extract Vias adjusted 

to 400 ml with deionized \'later. After filtration, analysis of the 

extract was achieved using Method 6010. 
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Hexavalent chromium was determined on the EP~TOX leachates 

using Method 7196. This procedure is a colorimetric determination and 

is based on the reaction of hexavalent chromium with diphenylcarbazide 

in acid solution to produce a colored complex. The absorbance of the 

solution was measured at a wavelength of 540 nanometers using a Bausch 

and Lomb spectrophotometer. The results obtained from this measure

ment were subtracted from the tota 1 chromium va 1 ue obtai ned from 

Method 6010 to yield the trivalent chromium concentration. 

f. Percent Moisture 

Percent moisture determinations were conducted by 

Method 335.2 as utilized in EPA's Contract Laboratory Program. In 

this method, a portion of the sample is dried in an oven at 103°C to 

105°C (to a constant weight). The percent moisture is calculated from 

the initial and final weight values. 

B. Discussion of Results 

1. Evaluation of Data 

Positive TOX values were obtained in 19 soil samples collected 

from a tota 1 of 7 borings ( B002, B003, B005, B007, B008, BOl 0, and 

BOll). Each of these samples was submitted promptly for evaluation by 

the GC procedure for four target compounds known to be major 

ground\'Jater contaminants. In only six of the samples, representing 
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three of the borings (8005, 8007, and B008), were the positive TOX 

findings confirmed by the GC procedure. Because of the poor 

correlation between TOX values and GC values, 42 of the duplicate 

samples were submitted for analysis of volatile organics by GC/MS. No 

samples which were negative by the GC procedure yielded positive 

findings for chlorinated organic compounds by GC/MS. Three samples in 

B007 and B008, which had been negative by the GC method, yielded 

values for 1,1,2,2-tetrachloroethane by GC/MS. Nine samples in four 

borings (B005, B007, B008, and BOlO) yielded values for acetone by 

GC/MS. In four of these samples, acetone was the only organic 

parameter determined. One sample from B007 contained toluene. 

The poor carrel ati on between TOX and either GC or GC/NS 

suggests that results of the modified TOX procedure should be 

evaluated carefully. It is possible that a number of the samples 

yielding TOX contained organohalides other than the four target 

parameters used in the GC procedure. Furthermore, while the GC 

procedure was performed within 14 days of sample receipt, the GC/MS 

procedure was performed on the duplicate samples approximately 90 days 

after sample receipt. Although the duplicate sample containers were 

tightly sealed with teflon liners, the prolonged storage time may have 

allowed loss of the more volatile organic constituents. 
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In conclusion, although an unconfirmed TOX value may be 

anomalous, it may indicate the presence of an organohalide species 

other than the four target GC parameters. The unconfirmed TOX values 

were eva 1 ua ted on a case-by-case basis, and are discussed be 1 ow in 

Sections 2, 3, and 4. 

An analytical tool, which was not part of the laboratory 

protocol, was the PID meter used in the field. Each soi 1 sample was 

measured with the PID meter immediately upon collection. The PID 

values had been expected to provide a relative indication of the 

presence of free-phase volatile contaminants. However, many quite 

high PID values of soil samples collected from the vadose zone were 

not subsequently associated with free-phase organics as determined by 

laboratory analysis. The PID readings of samples from the vadose zone 

should therefore be interpreted as i ndi cati ve of vapor phase organic 

constituents only. These vapors may have migrated a considerable 

distance from their source (see Section B.3.a.). 

High PID readings were also obtained from some soil samples 

collected from the saturated zone. Organic vapors emanating from 

these soil samples would generally reflect constituents which were 

actively vol ati 1 i zing from a free-phase state or a dissolved state 

within the groundwater. This issue is discussed more fully in the 

sections below. 
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2. Background Soil Samples 

Background soil samples were obtained from two borings (BOOl 

and B009). Organic vapors were undetectable by the PID meter in 8001 

until a depth of about 55 feet. Values below 55 feet were 2.0 parts 

per million (ppm) or less. Organic vapors measured by the PID meter 

were generally 1 ess than 1. 0 ppm in B009 a 1 ong the entire i nterva 1 

drilled. These low levels of vapor-phase organic constituents are 

reflective of trace organic contamination in groundwater. Cadmium was 

not detected in any soil sample from either 8001 or B009. Total lead 

ranged from 3.0 to 7.4 milligrams per kilogram (mg/kg). Total nickel 

ranged from 1.6 to 7.0 mg/kg. Total chromium ranged from 1.3 to 6.0 

mg/kg. In every case, the higher meta 11 i c va 1 ues were obtai ned from 

B009. No evidence was found of free-phase organics in either of the 

background borings by TOX, GC, or GC/MS. 

Very low values of leachable metals (as determined by the 

EP-TOX procedure) were found in one sample each from the two 

background borings. Hereinafter, leachable metals will be referred to 

by the prefix 11 EP-. 11 The highest EP-metal values were obtained from 

8001. EP-cadmium was 0.005 mg/kg; EP-nickel was 0.063 mg/kg; and 

EP-chromium was 0.009 mg/kg. 
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3. Pond and Sump Area 

a. Overview 

A total of 75 soil samples were collected from borings 

within the pond and sump area. Of these, 1 ess than one-third were 

found to contain metallic or free phase organic contamination;, and in 

many of these, contaminant 1 eve 1 s were 1 ow ( 1 ess than twice back

ground). 

Organic vapors (as measured by the PID meter) were 

detected in most soi 1 samples from these borings. The organic vapor 

values generally increased with depth, indicating that the vapor 

source is at depth. This can be explained by evaporation of dissolved 

volatile organic constituents from the water table. Another source of 

the organic vapors is a few isolated zones of residual liquid.organic, 

contamination identified in association with the fine-grained soil 

units underlying the pond and sump area. 

b. Boring 8002 

8002 was 1 ocated approximately 55 feet east-southeast of 

8008. PID values of 1 ess than 5. 0 ppm in samples above the water 

table indicate that vapor phase organic constituents are present in 

the soil gases. The PID values of 19 and 14 respectively in the 

saturated zone above the aquitard and approximately 3 feet below the 

surface of the aquitard indicate the presence of organic contamination 

at and near the top of the aquitard. Total metals are at or near the 
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background 1 eve 1 in a 11 samp 1 es from 8002. Hm'l'ever, some EP-meta 1 s 

(nickel and chromium) are present at approximately 35 feet and 40 

feet, just above the extensive si 1 t and clay unit at approximately 

elevation 5,005 MSL. This extensive fine-grained unit will 

hereinafter be referred to as the primary upper fine-grained unit 

(PUFGU). 

c. 8ori ng 8003 

8003 was 1 ocated approximately 108 feet south of 8008. 

Organic vapors measured by the PID meter fell generally bel ow 20 ppm 

until a depth of 49 feet, which is beneath the PUFGU. Although no 

soil samples were recovered below this depth, increasing PID values 

obtained from within the hollow stem indicate the presence of organic 

contamination at depth. A soil ·.sample recovered near 75 feet deep , 

generated a PID value of 50 ppm, indicating the possible presence of 

free-phase organics~ Although TOX values ranging from 2.0 to 

3. 0 mg/kg were generated from samples collected from 30 to 45 feet 

deep, these va 1 ues were not confirmed by either GC or GC/MS. Tota 1 

metals in 8003 were generally below background levels. 

The evidence indicates that the interval sampled by 8003 

is not an area of downward contamination through the vadose zone. 

However, contaminants may have migrated laterally from elsewhere 

within the saturated zone. 
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d. Boring B004 

B004 was located approximately 42 feet south-southwest of 

BOOB. 8004 is much closer to the presumed source of organic 

contamination {closed sump). High PID values (generally greater than 

50 ppm) were found in samples below 14 feet deep. This indicates a 

high level of organic vapors within soil gases, which in turn is a 

reflection of the organic contamination at depth in this area. 

However, no free-phase organics were i denti fi ed by TOX, GC, or GC/~IS 

in samples collected from 8004. Metals are well above background 

values in samples from 35 feet downwards. Just above the PUFGU, total 

nickel reaches 35 mg/kg and chromium reaches 3,000 mg/kg. In the same 

sample, EP-chromium is 8.4 mg/kg. These high levels of metallic 

contamination, together with the green discoloration of soils just 

above the PUFGU indicate that 1 i quid contaminants have mounded above 

the PUFGU and likely have been shed laterally. Some liquid 

contamination has also seeped through the PUFGU as indicated by the 

lower, but still elevated, metallic values below 44 feet deep. Soil 

from just above the aquitard in the saturated zone generated a P ID 

value of 30 ppm, while soil from 3 feet lower (just below the 

aquitard) yielded a PID value of 67 ppm. The aquitard is very thin in 

this area, and the evidence indicates that concentrated organic 

contamination has migrated downwards through it. 
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e. Boring BOOS 

BOOS was 1 ocated approximately 128 feet west of BOOB. 

Typical soil gas contamination was measured with a PID meter, with an 

increase just above the PUFGU. This increase was consistent with the 

presence of free-phase organic contamination at the surface of the 

PUFGU, as disclosed by TOX, GC, and GC/MS. ~1etals were generally 

below background levels, except in the area of the PUFGU across the 

interval from 3S feet to 44 feet deep. The indication here is that 

organic and metallic contaminants entered the interval of BOOS 

laterally along the surface of the PUFGU. Some chromium may have 

seeped through the fine-grained unit. Samples from 43 feet, 50 feet, 

and 59 feet deep indicate 1 i ttl e to no organic or meta 11 i c 

contaminants. This indicates that the contaminant migration was 

mostly lateral above those samples. 

f. Boring 8006 

8006 was located approximately 60 feet west of BOOS. High 

PID values (greater than 90 ppm) in the 10-foot interval above the 

PUFGU indicate the likely presence nearby of free-phase organic 

contamination. However, free-phase organic contamination was not 

disclosed by TOX, GC, or GC/MS. Total metals are slightly above 

background levels in the PUFGU, and some EP-chromium is present. The 

indication here is that contaminated liquids have migrated through or 

near the interval of 8006. 
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PID values obtained from soil samples below the PUFGU and 

above the water table range from 20 ppm to 66 ppm. This is probably 

the result of vol ati 1 i zati on of dissolved organic constituents from 

the water table. Much lower PID values (ranging from 2.2 to 6.0 ppm) 

were obtained from soil samples collected within the saturated zone 

just above and just below the surface of the aquitard. However, a PID 

value of 112 ppm was obtained at a depth of 73 feet, approximately 5. 

feet below the surface of the.aquitard. Th~s high PID value indicates 

the presence of free-phase organic contamination within the body o.f 

the aquitard~ This is further evidence of the migration of organic 

contamination downward through the aquitard. 

g. Boring 8007 

B007 was 1 ocated approximately 30 feet north of BOOS. 

Extensive organic contamination has been disclosed by analysis of 

samples near the bottom of the PUFGU and in a thin clay deposit at 50 

feet deep. Metals are also somewhat elevated in these samples, 

including lead, nickel, and chromium. EP-nickel, ranging up to 0.063 

mg/kg, and EP-chromium, ranging up to 0.062 mg/kg, have been detected 

in these same soils. Additional evidence of organic contamination in 

the form of acetone has been noted at 25 feet and 39 feet deep. The 

presence of organic contamination is also indicated by PID values, 

which are generally higher in the area above the PUFGU than below. 
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PID values were less than 10 ppm in soil samples collected from the 

upper seven feet of the a qui tard. However, a sample collected from 

nearly eight feet bel ow the surface of the a qui tard gave a PID value 

of 26 ppm, indicating that some organic contamination is migrating 

downward through the aquitard. 

Generally, the soils intersected by 8007 appear to have 

been part of, or very near, the downward migration pathway of 

contaminants in the pond and sump area. The orange-yellow 

pigmentation of soils from 57 feet down to the a qui tard at 67 feet 

deep is abnonnal for these soils. Although there is no analytical 

evidence of contamination in these soils, the discoloration probably 

marks the passage through this area laterally of some contamination. 

h. 8ori ng 8008 

BOOS was located between the two inactive surface 

impoundments. Soil samples collected from this boring have shown the 

highest levels of contamination, as compared to the other soil 

borings. High PID values in near-surface soils indicate the presence 

of free-phase organic contamination bel ow.: Free-phase organic 

constituents (as indicated by TOX, GC, and GC/MS) have been detected 

above, within, and below the PUFGU, indicating that this is a likely 
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area of downward migration of organic contaminants. PID values of 38 

and 72, respectively, were found 1 foot and 4 feet below the surface 

of the aquitard, indicating downward migration of organic contaminants 

through that unit in this area. 

The pattern of organic contamination in the vadose zone is 

repeated by metallic constituents in B008. Total metals are found in 

increasingly higher levels down to the PUFGU. Total chromium reaches 

a level of 3300 mg/kg just above the PUFGU. EP-chromium is as high as 

8.1 mg/kg. Beneath the PUFGU, levels of metallic constituents remain 

above background, but are· well below the values obtained above the 

unit. 

The evidence in B008 indicates that contaminated 1 i qui ds 

were impeded in their downward migration and shed laterally. Some 

contaminants did eventually breach the PUFGU, migrate to the aquitard 

and enter it. 

4. Additional Borings 

a. Boring BOlO 

BOlO was located approximately 50 feet south of the 

manufacturing building from a point near the shipping and receiving 

area. Low PID values (ranging from 0.7 to 5.0 ppm) were generated 

from samples collected from 5 feet to 37 feet deep. Positive TOX 
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va 1 ues were generated from 14 feet to 37 feet deep. However, no 

free-phase organohalides were detected by either GC or GC/MS. A trace 

of acetone was detected by GC/MS at 37 feet; however, acetone does not 

have a halogen moiety. Therefore, it waul d not register in the TOX 

procedure. The analytical evidence here is that the positive TOX 

values in BOlO are anomalous. 

A sample of the aquitard was collected at approximately 57 

feet deep. The green discoloration of this sample indicated the 

possible presence of contamination. Metallic constituents in this 

soil sample were at or near background levels; however, the high PID 

va 1 ue (52 ppm) indicates the presence of free-phase organic 

contamination. The only organic compound measured by either GC or 

GC/MS in this sample was acetone (500 ug/1). 

The organic constituents i denti fi ed at approximately 37 

feet indicate the possibility that some contamination may have 

migrated laterally along the surface of the PUFGU or of some other 

fine-grained unit which may extend beneath the manufacturing 

building. The presence of high acetone within the aquitard may 

indicate that organic contamination has migrated to near the area of 

BOlO laterally from some distant source. 
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b. Boring BOll 

BOll was located approximately 110 feet southeast of 

BOlO. PID values below 35 feet deep indicated trace levels of organic 

vapors. Low-level (2 to 4 ppm) TOX values were generated by 

occasional soil samples. However, these findings were not confinned 

by either GC or GC/MS. Considering the low PID values, these TOX 

values are considered to be anomalous. Nickel and chromium are at or 

slightly above background levels at about 50 feet deep. However, 

these values are not considered to represent contamination at this 

location within the vadose zone. Organic contamination is not 

indicated by PID values of the soil samples collected within the 

aquitard. 
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IV CONTAMINANT MIGRATION PATHWAYS 

A. Introduction 

Prior to 1980, waste solvents and metals presumably entered the 

vadose zone beneath the pond and sump area on the north side of the 

plant building. 

The liquid wastes infiltrated through the vadose zone to the water 

table and entered the ground water beneath the site. Along the 

migration path, the wastes encountered several types of sediments, 

which controlled the rate and direction of waste migration. 

B. Sand and Gravel 

The bulk of the rna teri a 1 comprising the vadose zone is sand and 

gravel. This material is unconsolidated and exhibits a relatively 

high porosity and permeability. Liquid wastes entering such materials 

will migrate quickly as wetting of the soil increases to the point of 

saturation. Sand and gravel allows liquid wastes to migrate directly 

downward toward the water table with very minor lateral dispersion. 

The sand is primarily composed of quartz, a mineral containing 

silicon and oxygen. Quartz is an inert mineral with minimal 

adsorption and ion-exchange capabi 1 i ty. Dissolved meta 11 i c 

consitutents and solvents are not affected by quartz. The other 
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minerals in the sands are primarily plagioclase, feldpar, and 

hornblend, which have more adsorption and ion-exchange capability. 

However, the adsorption and ion-exchange capability of these minerals 

is limited compared to clay minerals. 

The gravels on the site contain less quartz than the sand 

deposits. However, the surface area available for adsorption and 

ion-exchange processes is greatly reduced in a gravel deposit compared 

to an equal volume of sand. The permeability of gravel is greater 

than sand. Therefore, the gravelly strata encountered in the vadose 

zone induce a greater lateral dispersion of liquid wastes at the upper 

boundary of underlying sandy deposits. 

C. Fine-Grained Materials 

The silt and clay lenses and layers in the vadose zone are less 

permeable than the sand and gravel deposits. The fine grained units 

impede and divert the downward migration of the liquid wastes. Since 

the sands and gravels surrounding the fine grained units are more 

permeable, most of the liquid waste migrates around the fine grained 

unit. The principal upper fine-grained unit (PUFGU} shown on Plate 3 

likely produced a great lateral dispersion of the liquid wastes above 

the water table. Some of the liquid wastes were likely diverted 

toward the northeast and northwest around PUFGU (hydraulically 

upgradient of the presumed source). The lateral dispersion caused by 
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this unit and other relatively fine-grained deposits in the vadose 

zone may account for the trace levels of organic solvent contamination 

noted in previous investigations in MW-2, MW-5, MW-6, and MW-17. 

Some of the liquid wastes would have slowly seeped into the silts 

and clays. Although the permeability of fine grained materials is 

low, the porosity increases with decreasing grain size. In addition, 

silts and clays normally exhibit a relatively large ion-exchange 

capacity. Therefore, these materials can absorb and adsorb a large 

volume of liquids and metals. Long after the presumed primary 

contamination source was removed, the fine grained materials retained 

the contaminants despite the natural drainage of liquid Hastes from 

the vadose zone into the water table. Chemical analysis of the fine 

grained soils indicate that most of the contamination retained in the 

vadose zone occurs in the silts and clays. This is discussed more 

fully in Section III.B. 

D. Integrity of the Aguitard 

Although this investigation concentrated on the vadose zone, 

samples for visual inspection were collected from the aquitard in 

nearly every boring. The aquitard is composed of silty sand and sandy 

silt over most of the site and is generally overlain by gravelly sand 

and sandy gravel. The overlying material exhibits a much greater 
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penneability, and the magnitude of flow of the ground water downward 

into the aquitard is minor compared to the magnitude of the horizontal 

flow parallel to the top of the aquitard. 

Contaminated ground water and free-phase organic 1 i qui ds which 

enter the aquitard are subject to the same absorption, adsorption, and 

ion-exchange processes described in Section I I I. C. However, the soi 1 

contaminant adsorption and absorption capacity is more 1 imi ted under 

saturated conditions. Eventually, a contaminant saturation point is 

attained, and contaminated ground water can then exit beneath the 

aquitard. Where the aquitard is thin (e.g., 2 feet at MW-14), the 

contaminants would likely saturate and penetrate the unit more quickly 

than where the aquitard is thick (e.g., 13 feet in B-7). 

The overlying gravel and sand indicates the presence of ancient 

river or stream channels above the aquitard material. Presently 

unidentified ancient stream channels would produce depressions in the 

contours of the upper surface of the a qui tard, such as shown in 

Plate 6. A channel may have penetrated the aquitard in one or several 

areas on the site. The thick gravel above the aquitard encountered at 

8003 may be within, or in close proximity to, such a channel. 

Erosional channels would provide contaminant migration in pathways 

from the upper flow zone to the flow zone beneath the aquitard. 
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contamination has occurred at the this site. MW-5 is located north of 

the pond and sump area along a migration pathway suggested by the 

upper boundary contours of the PUFGU (see Plate 3). MW-6 is located 

hydraulically upgradient, west northwest of the pond and sump area. A 

northwestern migration pathway is also suggested by the upper boundary 

contours of the PUFGU. Our interpretation of the configuration of the 

PUFGU upper boundary is necessarily idealized and lacking in 

precision. However, it is a valid indication of the mechanisms which 

have caused the lateral spread of contamination within the vadose 

zone, both hydraulically upgradient of the presumed source and at 

right angles to the direction of groundwater flow. 

Lateral migration of contamination within the vadose zone towards 

the southeast is also possible. This could explain the presence of 

high contaminant levels which have been noted in MW-4, and in MW-9 

(which is hydraulically downgradient of MW-4). 

Another explanation is possible for the high levels of organic 

contamination noted in MW-4 and MW-9. Free-phase organic 

contamination at this site contains a major chlorinated solvent 

component. Chlorinated solvents are generally denser than water. 

Therefore, any free-phase organic material which arrived at the water 

table would likely have settled to the surface of the aquitard. The 

presence of the aquitard would then have induced a lateral dispersion 
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of the free-phase organic material, which would act as a secondary 

source of groundwater contamination in the upper flow zone. This 

lateral dispersion would have been controlled by gravity and by the 

configuration of the aquitard surface. This phenomenon may have 

induced migration of concentrated organic contaminants some distance 

away from the original source. The interpretation of the aquitard 

surface, as presented in Plate 6, suggests a potential pathway for 

such organic contamination to migrate generally south along the east 

end of the manufacturing building. 

In addition to the potential for lateral dispersion of free-phase 

organics along the surface of the aquitard, this material would also 

continue to seep downwards through the aquitard, although at a reduced 

rate. One of the findings of this investigation is that there is 

evidence of the downward migration of concentrated organic 

contamination within the aquitard. 

The parameters of concern did not exceed background 1 evel s in 

two-thirds of the soil samples collected in the pond and sump area. 

This suggests that the bulk of liquid contamination which entered the 

vadose zone in that area has completed its migration to the water 

table. This hypothesis is consistent with preliminary results of a 

vadose zone flow model being prepared by Randall J. Charbeneau, 

Associate Professor, Department of Engineering, The University of 

Texas (Austin). 
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VI RECOMMENDATIONS 

Spartan has proposed to close the pond and sump area by installing 

a cap. The extent of the cap should be optimized in order to protect 

the underlying aquifer, to the extent possible, from further contami

nation. 

The size of the cap is related to groundwater protection in at 

least two ways. The cap will act as an impermeable barrier to water, 

both in the liquid state and the gaseous state. This in turn will 

effect the moisture content of soils in the vadose zone. The cap will 

also act as an impermeable barrier to the entry of air into the vadose 

zone and to the escape of soil gases. 

Although the net rate downwards of liquid contaminant migration is 

slow, it is variable, depending upon the moisture content within the 

vadose zone. Unsaturated flow increases with permeability as moisture 

content (percent saturation) increases. Normally, soil moisture may 

be increased either by infiltration from the surface or by evaporation/ 

condensation from the water table. 

In the semi-arid climate of New f•1exi co, recharge of the aquifer 

from rainfall precipitation is negligible. Rainwater which does not 

run off tends to be held near the ground surface by capillarity until 
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it is drawn off by a wicking action induced by evapotranspiration. In 

contrast to the above, soi 1 moisture tends to increase within the 

unsaturated zone beneath an impermeable barrier. This increase is due 

to the concentration and condensation of water vapor which evaporates 

from the water tab 1 e and can not escape from the ground surface by 

evaporation. Therefore, the net effect of the cap in the pond and 

sump area may be an increase in soil moisture. This in turn may 

result in a slightly higher rate of net downward migration of any 

residual liquid contaminants in the vadose zone. Therefore, we 

recommend that the cap size be kept to a minimum. 

Soil gas extraction is being considered as a remedial alternative 

to reduce residual volatile organic contamination in the vadose zone. 

Soil gas extration involves the withdrawal of air from wells screened 

above the water table. In order for this technique to be effective, 

the soils surrounding the well screen must be recharged by fresh air. 

It is preferable for fresh air to be recharged through the ground sur

face in order to affect the largest soil volume. The alternative is 

to replace air within the vadose zone via the use of air injection 

wells. This is less desirable, since the flow of air from recharge 

wells to withdrawal wells may tend to preferentially channelize 

through more permeable soils. 
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In order to increase the efficiency and optimize the results of a 

possible soi 1 gas extraction program in the pond and sump area, we 

recommend that the size of the cap be kept to a minimum. The optimal 

size of the cap to be installed in the pond and sump area would be 

approximately the same size as the area presently occupied by the 

inactive surface impoundments. This is less than the capped area pro

posed in Spartan's closure plan. 
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TxCU 3200 (2600) Consolidated Undrained Triaxial Shear 
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SOIL CLASSIFICATION CHART 
AND KEY TO TEST OAT A 
Spartan Technology, Inc. 
Albuquerque, New Mexico 

APPROVED DATE REVISED DATE 

PLATE 



Harding Lawson Associates 

i,, 

· .. · 

Logs 



Harding Lawson Associates 

Appendix A. Field Investigation 

1. Geologic Logs 

2. Construction of MW-18 

3. Particle Size Analysis 
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(Continuation of Log) 

LIGHT GRAY FINE TO MEDIUM SAND (SP) 
dry, grains subangular to well rounded, 96% quartz, 
2% feldspar, 2% other, faint horizontal bedding 

BROWN & GRAY GRAVELLY CLAYEY SILTY SAND (SW) 
moist, grains angular to subrounded, 90% quartz, 
3% feldspar, 7% other, rounded quartzite cobbles, 
quartzite and igneous gravel 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
moist, trace sil,t and gravel, grains rounded to well 
rounded, 95% quartz, 2% feldspar, 3% other, rounded 
quartzite .and some igneous gravel, cross-bedded 
fish scale at 59.5 feet 
sand and gravel 62 to 63 feet 
seepage encountered at 63 feet 
silty fine sand 64 to 65 feet 

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

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

faint horizontal bedding 

light green silty clay with minor carbonaceous pockets 
80.3 to 80.5 feet 

LOG OF BORING 8002 
Spartan Technology, Inc. 
Albuquerque, New Mexico 
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dark brown 's i 1 ty clay 82 to 83 feet 

End of Boring 83.2 feet 
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il Equipment Hollow Stem Auger 
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Elevation 5045.98 Dete 9/13/85 to 
9/14/85 
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ASPHALT 2-INCHES THICK 
IGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
moist 

LIGHT BROWN FINE TO COARSE SAND (SW) 
moist, subangular to rounded, 92% quartz, 5% feldspar, 
3% other, trace silt 
0.5-inch clay stringer at 5.5 feet 

LIGHT BROWN SANDY GRAVEL (GW) 
moist, gravel rounded, mainly quartzite with some igneous, 
grains subangular to rounded, 92% quartz, 5% feldspar, 

· 3% other, trace s i 1t 

LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
moist, grains angular to well rounded, 92% quartz, 
5% feldspar, 3% other 

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

silty 35:5 to 36 feet 
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& Geophystctsts 

(Continuation of Log) 

BROWN CLAYEY SILT (Ml) 
moist, trace sand with rounded grains, root marks, 
iron-stained in pockets 
sandy 44 to 44.5 feet 
purple 44.4 to 44.5 feet 

LIGHT GRAY FINE TO MEDIUM SAND (SP) 
dry, grains angular to rounded, 931 quartz, 41 
feldspar, 3% other, trace rounded quartzite gravel 
and silt, iron-stained 44.5 to 45 feet, some frosted 
grains, faint cross-bedding 

LIGHT BROWN & GRAY SILTY GRAVELLY SAND (SW) 
moist, grains angular to rounded, 70% quartz, 20% 
feldspar, 10% other, quartzite and igneous gravel 

no gravel 55 to 55.5 feet 

seepage encountered at 67 feet 

LIGHT GRAY FINE SANOY SILT (ML) 
saturated 

LIGHT GRAY SILTY FINE SAND (SM) 
saturated, grains angular to rounded, 951 quartz, 
2% feldspar, 3% other . 
End of Bori rlg - 78 feet 

* readings taken inside hollow stem 

~>~ "n LOG OF BORING 8003 
Spartan Technology, Inc. 
Albuquerque, New Mexico A4 
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Ehrvatk)n 5045.3 a... 9/24/85 to 9/25/85 
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fl., LIGHT BROWN SILTY FINE TO MEDIUM SAND (SM) 
···i . 110ist, grains angular to rout1Wed, 96S quartz, 2S feldspar, 
~ 2% other, horizontal bedding 

···-. 

.. -.:-.·:. LIGHT GRAY AND BROWN FINE TO COARSE SAND (SW) 

.:~:~;.ti moist, grains angular to well rounded, 92S quartz, 5% 
:~:.:::~; fe 1 dspar, 3% other, hori zonta 1 bedding 
=i?:·~ silty fine sand 7. 5 to 7. 8 feet 
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w~~- silty fine sand with trace clay 13.5 to 14.2 feet 
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I LIGHT BROWN SIL TV FINE SAND ( SM) 
moist, grains angular to rounded, 

20~ . 2% feldspar, 1% other, horizontal 
97% quartz, 
bedding 
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clayey 24.5 to 24.7 feet 

clayey 28.7 to 29.1 feet 

LIGHT GRAY FINE TO COARSE SAIW ( SW) 
moist, 92% quartz, 6% feldspar, 2% other 

:J:f·:: UGH~ GREEN ~IL TV FINE SAND (SM) 
~~ mo1st, gra1ns subrounded to well rounded, 96% quartz, 
~~ 2.5% feldspar, 1.5% other, faint horizontal bedding 
· · red stained 35 to 35.2 feet 

clayey and very silty 38 to 38.3 feet 
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40 M 1111 ..... SMDY SILT f1L) moist, horizonta bedding, trace clay, 
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clay layer 42.5 to 43 feet 

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

no gravel 52.5 to 53.5 feet 

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

i~~~ GRAY SILTY FINE SAND (SM) 
: saturated, grains angular to rounded, 97% quartz, 1% 

feldspar, 2% other, horizontal bedding 
i~~~ thin silty clay stringers 66.8 to 67.2 feet 
;;~?~.: GRAY FINE TO COARSE SAND (SW) 
{:~;.:~:.:: saturated, grains subangular to well rounded, 94% 

quartz, 4% feldspar, 2% other, faint horizontal bedding 
sandy gravel 68.5 to 69.3 feet 
Erid of Boring - 71.4 feet 
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Engtneers. Geolog1sts 
LOG OF BORING 8004 
Spartan Technology, Inc. 
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Elevation 5045.3 Date 9/23/85 

0 .r: LIGHT BROWN SILTY FINE SAND (SM) 
. , . 110ist, grains subangular to rounded, 96% quartz, 2% : .... .-·:·l feldspar, 2% other 
.~:.:~?;=.; LIGHT GRAY & BROWN FINE TO COARSE SAND (SW) 
.. ~:.::::;\ moist, grains subangular to well rounded, 93% quartz, 

5-tl\(~:::\.;: 4% feldspar, 3% other, horizontal bedding, trace silt 
:>.::s clayey 4.9 to 5.0 feet 
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LIGHT GRAY SILTY FINE SAND (SM) 
moist, grains subrounded to well rounded, 
95% quartz, 3% feldspar, 2% other 

sandy silty clay 23.6 to 24.2 feet 
brown below 24.2 feet 

very silty 33 to 33.5 feet 

~ DARK BROWN SILTY CLAY (CL} 
40J\~~ saturated, trace sand 
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. , LIGHT GRAY GRAVELLY FINE TO COARSE SAND (SW) 
~(~: moist, grains angular to rounded, .90% quartz, 
:~.:~f 6% feldspar, 4% other, gravel rounded, mainly 
A?~ quartzite with some igneous, trace silt 
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seepage encountered at 65 feet 

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

saturated, grains angular to well rounded, 98% 
quartz, 2% other, 
trace clay 69.9 to 70.1 feet 
sandy silt 73 to 73.5 feet 

End of Boring - 78 feet 

LOG OF BORING 8005 
Spartan Technology, Inc. 
Albuquerque, New Mexico 
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LIGHT BROWN FINE TO MEDIUM SAND {SP) 
moist, grains subangular to well rounded, 97% quartz, 
2% feldspar, 1% other, trace silt 

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

silty 9.5 to 10.5 feet 

clayey and silty 15.5 to 15.6 feet 
gravelly 15.6 to 15.8 feet, mainly granite and quartzite, 
minor caliche cement below 15.6 feet 

LIGHT BROWN SILTY FINE SAND (SM) 
moist, grains angular to subrounded, 97% quartz, 2~ 
feldspar, 1% other 

:1J:~t.l coarse sand 21.6 to 22.5 feet 

~~{~ clayey 24.4 to 24.6 feet 
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40 .... .-r. 

trace silt 29.5 to 30.8 feet 

trace silt 34.2 to 35 feet 

silty clay stringers 36 to 36.2 feet 

clayey 39.5 to 40.5 feet 
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BROWN SANDY SILTY CLAY (CL) 
moist 

BROWN CLAYEY SILTY FINE SAND {SM) 
;_:.~.-: moist, with gray coarse sand pockets with rounded to -··' ~~{;[: well rounded gains 
~?~:~ LIGHT GRAY GRAVELLY FINE TO COARSE SAND (SW) 
~j~~ moist, grains well rounded, 96% quartz, 2% feldspar, 
·~!£";::.~ 2% other, cobbles and gravels rounded, mainly igneous 
;:~·..-::.: with some quartzite, faint cross bedding 
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dark gray mottling below 44 feet 

grains 90% quartz, 5% feldspar, 5% other below 
53 feet 

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

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

grains 9D% quartz, 3% feldspar, 7% dark minerals 
68 to 71 feet 

.. Jf;l 1 ight gray below 71.3 feet 

~::{F~ very silty with clay stringers below 73 feet 

End of Boring - 78 feet 

* HNU meter was not working proper.ly 8 to 23 feet 

a ...,. •"---~ l.OG OF BORING 8006 
Engmeers. Geolog1sts 
& Geophys1c1sts Spa rton Techno 1 ogy, Inc. 

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

BROWN FINE TO COARSE GRAVELLY SAND (SW} 
grains angular to subrounded, 70% quartz, 20% feldspar, 
10% other, gravel mostly igneous, traces of caliche
cement 

no gravel 8 to 15 feet 

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

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

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

thin clayey layers at 36.3 and 36.8 feet 
very silty with trace clay below 38 feet 

. ; 

INTERBEDO£D BROWN SILTY CLAY (CL) & CLAYEY SILT (fl.} 
moist, some orange iron staining 
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(Continuation of Log) 

LIGHT GRAY & BROWN SILTY GRAVELLY SAND (SW) 
moist, grains angular to subrounded, 85% quartz, 
5% feldspar, 10% other, gravels subangular to 
rounded, mainly quartzite with some igneous 

..... gravel, trace clay 
~;~]~ED CLAY (CH) 
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~ moist, trace silt, minor calcite filled voids, worm 
burrows 
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SANDY GRAVEL (GW) 
moist, mainly quartzite with some igneous 

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

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

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

ORANGE-YELLOW SANDY GRAVEL (GW) 
moist, grains subrounded to well rounded, 85% quartz, 
5% feldspar, 10% other 

seepage encountered at 66 feet 

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

calcite-cemented 74.4 to 74.6 feet 

very silty 80.1 to 80.4 feet 

PtATf 

fng•neers Geotog•sts 
& Geophys•c•sts 

LOG OF BORING 8007 
Spartan Technology, Inc. 
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Elevation 5045.42 Date 9/25/85 to 9/26/85 

0 g.l SANOY GRAVEL ( GW) 
: LIGHT BROWN SILTY FINE TO ~·DIUM SAND ( SM) ,:l~~ moist, grains subangular to rounded, 96% quartz, ~1 2% feldspar, 2% other 
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LIGHT BROWN FINE TO COARSE SAND (SW) 
moist, grains angular to rounded, 93% quartz, 
4% feldspar, 3% other, horizontal bedding 

trace gravel 9.5 to 10.0 feet, subangular to subrounded 

gravelly 15.2 to 15.3 feet 
trace gravel 16.8 to 17.5 feet 

LIGHT BROWN FINE SAND (SP) 
moist, grains subrounded to rounded, 97% quartz, 
2% feldspar, 1% other, horizontal bedding 

silty and clayey 25.3 to 25.8 feet 

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

BROWN SANDY SILTY CLAY (CL) . 
moist with red and.green staining 

LIGHT BROWN FINE SAND (SP) 
moist, grains angular to rounded, 98% quartz, 1.5% 
feldspar, 0.5% other 
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LIGHT GREEN-BROWN SILTY FINE SAND (SM) 
moist, 95% quartz, 3% feldspar, 2% other 

RED-BROWN SANOY CLAYEY SILT (ML) 
moist, faint horizontal bedding 

45~ LIGHT GRAY FINE TO COARSE GRAVELLY SAND (SW) 
moist, grains subangular to Well rounded, 92% quartz, 
5% feldspar, 3% other, gravel angular to rounded, 

0.0 12.0 

0.0 19.0 

0.0 38 

72 

...... -.-.:=··· 
50 

55 

60 

mainly quartzite and igneous 

clayey 49 to 50 feet 

sandy gravel 54 to 58 feet 

no gravel 58.3 to 59 feet 

seepage encountered at 66 feet 

LIGHT GRAY SILTY FINE SAND (SM) 
saturated, grains subangular to rounded, 97% quartz, 
2% feldspar 1% other, horizontal bedding 
gravel 69 to 69.5 feet 
sandy clay 69.5 to 69.8 feet 
partially calcite-cemented 69.8 to 70.5 feet 

75-,JHX·J·a gravelly 75.2 to 76.2 feet 
BROWN CLAYEY SILT (ML} 

JgJ "'''"" • saturated 
BROWN SILTY CLAY (CL) 

saturated 
80 J I I End of Boring - 79 feet 

.......... a.. ..... a....~et .. LOG OF BORING 8008 ..,, .. ,. a Engtneers Geologosts 
& Geophysocosts Spartan Technology. Inc. 

Albuquerque, New Mexico A10 
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L 181fT BROWN SILTY FtiiE SAID (SM) 
dry, grains sublngular to sub
rounded, with roots 

silty clay layer 10.7 to 11.0 feet 

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

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
dry, grains subangular to subrounded 
90% quartz, 5% feldspar, 5% other 
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(Contlnu•Uon of Log) 

LIGHT GRAY SAND¥ SILT (Ml) 
dry 

moist below 44 feet 
silty clay layer 45 to 45.5 
clayey below 45.5 feet with 
iron staining 

feet 
red and black 

LIGHT GRAY MEDIUM TO COARSE SAND (SP) 
moist, grains subrounded to well rounded, 
80% quartz, 15% feldspar and plagioclase, 
5 % other 
gravelly with trace silt 48 to 49 feet 

LIGHT GRAY SANDY GRAVEL (GP) 
moist, gravels subangular to rounded, 
mainly igneous with some quartzite, 
grains rounded to well rounded, 85% 
quartz, 8% plagioclase and feldspar, 
7% other 
trace silt and clay 50.1 to 51.5 feet 
clay balls 58 to 59 feet 

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

seepage encountered at 67.7 feet 

LIGHT GRAY CLAYEY SILT (Ml) 
saturated 

End of Boring - 73 feet 

LOG OF BORING 8009 
Sparton Technology, Inc. 
Albuquerque, New ~xico 
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liGHT BROWN SILTY FINE TO MEDIUM SAND(SM) 
dry, grains subrounded to angular, 
75% quartz, 20% feldspar, 5% other, 
trace grave 1 
no gravel 2.5 to 4.0 feet 

coarse below 11 feet 
subrounded cobbles below 12 feet 

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

SANDY CLAYEY SILT {ML) 
dry, grains rounded 

LIGHT BROWN FINE TO MEDIUM SAND (SP) 
dry, grains subangular to rounded, 
90% quartz, 8% feldspar, 2% other 

I(~~~ LIGHT BROWN SILTY SAND {SM) 
dr~, grains s~bangular to ~ounded, 

. 90k quartz, a. feldspar, 2.: other 
35 

.f·. :~ • ,:_t.~~:l 
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:t.: ::•-

~ 0.1 * LIGHT GRAY_FINE TO COARSE SAND (SW) 
dry, gra1ns subangular to subrounded 

40 · ·- 80% quartz, 15% feldspar, 5:'; other 
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Engmeers Geologosts 
& Geophysocosts 

J08 ~UMBER 

6310.023.12 

(Continuation of Log) 

gravelly 47 to 48.5 feet 
LIGHT BROWN SILTY FINE SAND (SM) 

moist, grains angular to 
subangular, BOS quartz, 15% 
feldspar, 5% other, trace gravel 

LIGHT BROWN GRAVELLY FINE TO COARSE 
SAND (SW) 

moist, grains subangular to rounded, 
65% quartz, 25% feldspar and plagioclase, 
10% other, gravel angular to rounded, 
mainly quartzite with some igneous 
trace silty clay and iron staining 
54 to 54.4 feet 
seepage encountered at 60.5 feet 

LIGHT BROWN CLAYEY SILT (ML) 
saturated, trace sand 

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

* HNU meter probably was not working properly. 
The intake fan was clogging. 
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ASPHALT 2- INCitES THICk ' 
LIGHT BROWN SILTY FilE TO f£DIUM SAND ( SM) 
d~, grains angular to subangular, 
75S quartz, 20S feldspar, 5S other 

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

thin caliche-cemented layer at 9 feet 

gravelly 14 to 19 feet 

LIGHT BROWN FINE TO MEDIUM SIUtY SAND lSM) 
dry, grains subangular to s4brounded, 
85% quartz, 12% feldspar, 3% other 

clayey 22 to 22.9 feet 

LIGHT BROWN & GRAY SANDY SILT (ML) 
dry, grains angular to subrounded 
clayey 30.9 to 31.3 feet 

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

trace silt 43.5 to 45.5 feet 

trace coarse sand grains 48 to 49.5 feet 

moist below 50.5 feet 
silty clay layer 51.5 to 51.7 feet 

LIGHT BROWN SANDY SILT (ML) 
moist, grains angular to subrounded 

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

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

BROWN SANDY SILT (ML) 
saturated, grains angular to rounded, 
90% quartz, 7% feldspar, 3% other, 
trace well rounded gravel 
clayey below 76.5 feet 
End of Boring- 77.7 feet 
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BROWN GRAVELLY FINE TO COARSE SAND (SW) 
saturated, grains subangular to rounded, 
88% quartz, 6% feldspar, 6% other, gravel 
angular to rounded, mainly igneous with some 
quartzite, trace silt 

silty and clayey 73.3 to 73.5 feet 

silty and clayey 74.9 to 75.3 feet 

r1t\t~INTERBEDDED BROW~ CLAYEY SIL~ (ML) & SILTY CLAY (CL) 
::·;:.;·:· saturated, honzontal bedd1ng 
.=~~:::··:: ~LIGHT BROWN SIL TV FINE SAND ( SM) 

':;{it: ~~~~r~!~1 che-cemented layers 79 to 79.5 feet 
silty clay stringers 79.9 to 80.4 feet 

m . 
. driller•s note: trace odor of solvents during groutin 

End of BorinQ - 80.4 feet 
H......_ Laweon Aaaocl•t•• 
Engmeers Geolog1sts 
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Elevation __ ....;-=' of log) 

liGHT BROWN Fill (GW) 
dry, trace 51ded to rounded, mainly quartzite and 

well rounded,RSE SAND ( SW) 

rounded to well rounded, 921 quartz. 
:s other , horizon ta 1 bedding 
!l (GW) 
to coarse, grains subangular to rounded, 

;% feldspar, 4% other, cobbles and gravel 
rounded, mainly quartzite and vein quartz 
tlt and granite 

LIGHT GRAY FI~ining at 53 feet 
moist, gra ir 
94% quartz, 

gravel 15.5 

trace silt 

1JUM SAND ( SW) 
tins subangular to rounded, 95% quartz, 
.% other, faint cross-bedding 

below 28 fe 
well rounde1-2 to 69.5 feet 
2% other SP) 

1ce silt, grains angular to rounded, 
~ feldspar, 2% other, faint horizontal 

~-cemented layer at 74 feet 

clayey and (SM) 
BROWN SILTY c~ins subangular to subrounded, 96% quartz, 

saturated, 1% other 

OF BORING MW-18 
on Technology, Inc. 
1uerque, New Mexico 
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JOB NUMBlA 

6310,031.12 

(Continuation of Log) 

saturated, trace silt, grains subangular to rounded, 
94% quartz, 4% feldspar, 2% other 

End of Boring 81 feet 
Note: Above 43 feet the 11.7 ev PID probe was used. 
Below 43 feet the 10.2 ev PID probe was used. 

PLATE LOG OF BORING MW-18 (cont.) 
Sparton Technology, Inc. 
Albuquerque, New Mexico A16 
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B-18 @ 16 - 16.8 feet 
B-18 @ 34 - 35.5 feet 
B-18 @ 65 65.8 feet 
B-18 @ 74 - 75 feet 
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BROWN SILTY SAND (SM) 
TAN POORLY GRADED SAND (SP) 
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BROWN SILTY SAND (SM) 

Particle Size Analysis 
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Appendix B. Chemical Laboratory Investigation 

1. Sample Identification 

2. Analytical Results 
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Rocky Mountain Analytical Labor 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology 

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

51324-01 6310,023.12 Soil 9/4/85 9/5/85 
4-5' A & B 

51324-02 6310,023.12 Soil 9/4/85 9/5/85 
9-10' A & B 

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

51324-04 6310,023.12 Soil 9/4/85 9/5/85 . - 18-18.5' A & B 
51324-05 6310,023.12 Soil 9/4/85 9/5/85 

24-25' A & B 
51324-06 6310,023.12 Soil 9/4/85 9/5/85 

30.5-31.5' A & B 
51324-07 6310,023.12 Soil 9/4/85 9/5/85 

35-36' A & B 
51324-08 6310,023.12 Soil 9/5/85 . 9/6/85 

39-40' A & B 
51324-09 6310,023.12 Soil 9/5/85 9/6/85 

44-45' A & B 
51324-10 6310,023.12 Soil 9/5/85 9/6/85 

47.5-52' A & B 
51324-11 6310,023.12 Soil 9/5/85 9/6/85 .. 54.5-55.5' A & B 
51324-12 6310,023.12 Soil 9/5/85 9/6/85 

58.5-59' A & B 
51324-13 6310,023.12 Soil 9/5/85 9/6/85 

63-64' A & B 
51324-14 6310,023.12 Soil 9/5/85 9/6/85 

37.3-52.3; 55.5-56.51 

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

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

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

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

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

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

51324-21 6310,023.12 Soil 9/9/85 9/10/85 
33.5-34.5' A & B 

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



Rocky Mountain Analytical Laborator 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology 

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

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

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

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

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

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

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

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

51324-30 6310,023.12 Soil 9/10/85 9/11/85 
13.5-14.5' A & B 

51324-31 6310,023.12 Soil 9/10/85 9/11/85 
18.3-19' A & B 

51324-32 6310,023.12 Soil 9/10/85 9/11/85 
30.5-31.5' A & B 

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

51324-34 6310,023.12 Soil 9/11/85 9/12/85 
38.3-39' A & B 

51324-35 6310,023.12 Soil 9/11/85 9/12/85 
44.5-45.5' A & B • 

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

51324-37 6310,023.12 Soil 9/11/85 9/12/85 
53.5-54.5' A & B 

51324-38 6310,023.12 Soil 9/11/85 9/12/85 
58.5-59.5' A & B 

51324-39 6310,023.12 Soil 9/11/85 9/12/85 
66.3-67' A & B 

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

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

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

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

51324-44 6310,023.12 Soil 9/12/85 9/13/85 
24.5-25.5' A &. B 



.. 
Rocky Mountain Analytical Labor. 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology 

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

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

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

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

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

51324-71 6310,023.12 . Soil 9/18/85 9/19/85 
10.5-11' A & B 

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

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

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

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

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

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

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

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

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

51324-81 6310,023.12 Soil 9/19/85 9/20/85 
58.5-59.51 A & B 

51324-82 6310,023.12 Soil 9/20/85 9/21/85 
5-6' A & B 

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

51324-84 6310,023.12 Soil 9/20/85 9/21/85 
14.5-15.5' A & B 

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

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

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

51324-88 6310,023.12 Soil 9/21/85 9/23/85 
35-36' A & B 



. ' 
Rocky Mountain Analytical Labor: 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology 

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

51324-89 6310,023.12 Soil 9/21/85 9/23/85 
40.5-41.5' A & B 

51324-90 6310,023.12 Soil 9/21/85 9/23/85 
44-44.5' A &: B 

51324-91 6310,023.12 Soil 9/21/85 9/23/85 
48.3-49.3' A & B 

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

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

51324-94 6310,023.12 Soil 9/23/85 9/24/85 
4.5-5.5 1 A & B 

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

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

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

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

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

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

51324-101 6310,023.12 Soil 9/23/85 9/24/85 
39.5-40.5' A & B • 

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

51324-103 6310,023.12 Soil 9/23/85 9/24/85 
54.2-54. 7' A & B 

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

51324-105* 6310,023.12 Soil 9/24/85 9/25/85 
4-5' A & B 

51324-106 6310,023.12 Soil 9/24/85 9/25/85 
9-10' A & B 

51324-107 6310,023.12 Soil 9/24/85 9/25/85 
13.5-14' A &: B 

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

51324-109 6310,023.12 Soil 9/24/85 9/25/85 
25.5-26 1 A & B 

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



Rocky Mountain Analytical Labori 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology 

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

51324-111 6310,023.12 Soil 9/24/85 9/25/85 
35-36' A & B 

51324-112 6310,023.12 Soil 9/24/85 9/25/85 
40-41' A & B 

.. 51324-113 631 o, 023.12 Soil 9/24/85 9/25/85 
44-45' A & B 

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

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

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

51324-117 6310,023.12 Soil 9/26/85 9/27/85 
10.5-11.5' A & B .. 51324-118 6310,023.12 Soil 9/26/85 9/27/85 
15.5-16.5' A & B 

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

51324-120 6310,023.12 Soil 9/26/85 9/27/85 
27-27 .5' A & B 

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

51324-122 6310,023.12 Soil 9/26/85 9/27/85 
36.5-37.51 A & B 

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

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

51324-125 6310,023.12 Soil 9/26/85 9/27/85 
58.3-59' A & B 

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

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

January 29, 1986 
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Rocky Mountain Analytical Laborat< 

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

Bore 
Depth (ft.) 

4.0-5.0 
9.0-10.0 
14.0-15.0 
18.0-18.5 
24.0-25.0 
30.5-31.5 
35.0-36.0 
39.0-40.0 
44.0-45.0 
47.5-52.0 
52.5-53.0 
54.5-56.5 
58.0-59.0 
63.0-64.0 

ND = Not Detected. 

Detection 
Limit (mg/kg) 

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

NR = Not Received. 

TOX 
Cone. (mg/kg} 

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

TABLE 2. TOTAL METALS RESULTS- BORE 001 

Concentration (mg/kg) 

Bore 
Depth (ft.) Cadmium Chromium Lead Nickel 

4.0-5.0 ND 1.8 4.0 2.1 
9.0-10.0 ND 1.9 3.0 2.2 
14.0-15.0 ND 1.8 3.0 1.6 
18.0-18.5 ND 2.5 3.0 2.2 
24.0-25.0 ND • 1.6 4.0 2.0 
30.5-31.5 ND 1.7 3.0 2.0 
35.0-36.0 ND 2.2 4.0 2.3 
39.0-40.0 ND 2.2 3.0 2.3 
44.0-45.0 ND 1.6 3.0 2.7 
47.5-52.0 ND 2.4 4.0 2.6 
52.5-53.0 ND NR NR NR 
54.5-56.5 ND 2.4 4.0 2.8 
58.0-59.0 ND 1.6 3.0 2.0 
63.0-64.0 ND 1.3 3.0 2.0 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

1 



Rocky Mountain Analytical Labor -
TABLE 3. EP TOXICITY RCRA METALS- BORE 001 

Concentration (mg/L) 

Bore Hexavalent Trivalen1 
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromiur 

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 



Rocky Mountain Analytical Labor 

TABLE 4. VOLATILE ORGANICs- BORE 001 

Parameter 

Acetone 
Benzene 
Bromoform 
Methyl bromide 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromom ethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Methyl chloride 
Dichlorobro mo methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloropropane 
cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropylene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-trans-Dichloroethylene 
1,1,1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethylene 
Vinyl acetate 
Vinyl chloride 
Total xylenes 

Percent Moisture 

BDL:: Below Detection Limit 

3 

Concentration (ug/kg) 

Detection 
Limit 

10 
5 
5 

10 
10 
5 
5 
5 
5 

10 
10 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 

0.1 

Bore Depth 
58.9-59.0' 

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

6.2 
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Rocky Mountain Analytical Laborat 

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

Bore 
Depth {ft.) 

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

ND =Not Detected. 

Detection 
Limit {mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 002 

Parameter 

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

ND = Not Detected. 

Concentration (ug/kg) 

Detection 
Limit 

0.5 
0.5 
0.5 
0.5 

1 

.. 

TOX 
59.0-59.51 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical Laborat< 

TABLE 3. TOTAL METALS RESULTS- BORE 002 

Concentration (mg/kg} 

Bore 
Depth (ft} Cadmium Chromium Lead Nickel 

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

Detection Limits 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 002 

Concentration (mg/L} 

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

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

\ 

2 



Rocky Mountain Analytical Laboratc 

TABLE 5. VOLATILE ORGANICs- BORE 002 

Concentration (ug:Jkg) 

Detection Bore Depth Bore Depth Bore Depth 
Parameter limit 35.0-35.5' 40.0-41.0' 44.0-44.5' 

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

Percent Moisture 0.1 12.0 15.5 2.7 

BDL = Below Detection Limit 

3 
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Rocky Mountain Analytical Labor. 

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

Bore 
Depth (ft.) 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

2 
ND 
ND 
3 
3 
3 
4 

ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 003 

Concentration (ug/kg) 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 

Detection 4.5- 30.0- 35~5- 39.0- 44.0-
Parameter Limit 5.51 31.0' 36.0' 39.4' 45.0' 

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

ND = Not Detected. • 

1 

Bore 
Depth 
48.5-
49.5 1 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical Labore 

TABLE 3. TOTAL METALS RESULTS- BORE 003 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

4.5-5.5 ND 4.3 4.0 4.0 
20.5-21.5 ND 2.6 3.0 2.8 
25.0-25.5 ND 2.3 3.0 2.5 
30.0-31.0 ND 2.6 ND 3.2 
35.5-36.0 ND 2.8 3.0 2.7 
39.4-40.5 ND 4.3 4.0 4.7 
44.0-45.0 ND 4.2 4.0 4.7 
48.5-49.5 ND 2.6 ND 2.3 

Detection Limits 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 003 

Concentration (mg/L) 

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

• 
4.5-5.5 ND 0.005 ND ND ND ND 
35.5-36.0 ND 0.007 ND ND ND ND 
39.4-40.5 ND ND ND ND ND ND 
44.0-45.0 ND ND ND 0.02 ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 



Rocky Mountain Analytical Labor 

TABLE 5. VOLATILE ORGANICs- BORE 003 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth Bore Dep1 
Parameter Limit 39.5-40.51 44.0-45.0' 48.5-49.5 

Acetone 10 BDL BDL BDL 
Benzene 5 BDL BDL BDL 
Bromoform 5 BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL 
2-Butanone 10 BDL BDL BDL - Carbon disulfide 5 BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL .. Chlorodibromomethane 5 BDL BDL BDL 
Chloroethane 10 BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL 
Chloroform 5 BDL BDL BDL • Methyl chloride 10 BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL 

• 1,2-Dichloroethane 5 BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL • Methylene chloride 10 BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL 
Styrene 5 BDL BDL BDL 

• 1,1,2,2-Tetrachloroethane 5 BDL BDL BDL 
Tetrachloroethylene 5 • BDL BDL BDL 
Toluene 5 BDL BDL BDL 

• 1 ,2-trans-Dichloroe thylene 5 BDL BDL BDL 
1, 1, !-Trichloroethane 5 BDL BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL 

• Vinyl acetate 10 BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL 
Total xylenes 5 BDL BDL BDL 

• 
Percent Moisture 0.1 2.8 8.8 1.8 

BDL =Below Detection Limit 
• 

3 
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Rocky Mountain Analytical Labor 

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

Bore 
Depth (ft.) 

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

NO= Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 004 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

5.0-6.0 ND 4.5 5.0 3.6 
9.0-10.0 ND 2.6 5.1 2.5 
13.5-14.0 ND 4.0 4.0 3.9 
20.0-21.0 ND • 3.7 4.0 2.9 
25.5-26.0 NO 7.8 7.3 6.0 
29.0-30.0 ND 2.8 4.0 2.5 
35.0-36.0 ND 3000 5.0 25 
40.0-41.0 ND 58 10 9.4 
44.0-45.0 ND 12 3.0 2.5 
48.5-49.0 ND 40 14 14 
53.0-53.5 ND 9.7 5.4 3.2 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

1 
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TABLE 3. EP TOXICITY RCRA METALS- BORE 004 

Concentration (mg:/L) 

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

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

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

• 

2 
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TABLE 4. VOLATILE ORGANICs- BORE 004 

Concentration (ug/kg) 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 

Detection 20.0- 35.0- 40.0- 44.0- 53.0-
Parameter Limit 21.0' 36.0' 41.0' 45.0' 53.5' 

Acetone 10 BDL BDL BDL BDL BDL 
Benzene 5 BDL BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL "BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL • Ethyl benzene 5 BDL BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL BDL 

Ill 4-Methyl-2-pentanone 10 BDL BDL BDL BDL BDL 
Styrene 5 • BDL BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL BDL 

• Tetrachloroethylene 5 BDL BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL BDL 
1 ,2-trans-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1,1,1-Trichloroethane 5 BDL BDL BDL BDL BDL • 1,1,2-Trichloroethane 5 BDL BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL BDL 

Percent Moisture 0.1 6.4 8.5 15.7 2.9 3.7 

BDL ::: Below Detection Limit 

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

Bore 
Depth (ft.) 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
8 

ND 
ND 
ND 
ND 

TABLE 2. PURGEABLE ORGANICS RESULTS - BORE 005 

Parameter 

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

ND =Not Detected. 

Concentration (ug/kg) 

Detection 
Limit 

0.5 
0.5 
0.5 
0.5 

1 

.. 

Bore Depth 
35.0-36.0' 

ND 
ND 
0.8 
1.5 



Rocky Mountain Analytical Labor. 

TABLE 3. TOTAL METALS RESULTS- BORE 005 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

4.5-5.5 ND 2.8 5.1 2.8 
10.0-11.0 ND 2.8 4.0 2.8 
15.0-15.5 ND 2.4 4.0 2.4 
20.5-21.0 ND 2.8 4.0 2.7 
25.5-26.0 ND 3.1 4.0 3.1 
30.5-31.5 ND 2.8 4.0 3.2 
35.0-36.0 ND 3.0 8.9 3.3 
39.5-40.0 ND 9.2 11 11 
43.1-44.2 ND 15 4.0 4.9 
54.2-54.7 ND 2.7 4.0 2.9 
58.2-59.4 ND 7.7 3.0 3.0 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 005 

Concentration (mg/L) 
• 

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

4.5-5.5 ND ND ND ND ND ND 
25.5-26.0 ND ND ND ND ND ND 
35.0-36.0 ND ND ND ND ND ND 
39.5-40.0 ND ND ND 0.022 ND ND 
43.1-44.2 ND ND ND ND ND ND 
58.2-59.4 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 
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TABLE 5. VOLATILE ORGANICs- BORE 005 

Concentration (ug/kg~ 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 35.0- 39.5- 43.1- 54.2 
Parameter Limit 36.0' 40.0' 44.2' 54. 7' 

Acetone 10 BDL 22 BDL BDL 
Benzene 5 BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL BDL 
Carbon tetrachloride 5 BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL 9 BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL 
trans-1 ,3-D ichloropropylene 5 BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL 
Styrene 5 • BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL 
1,1, !-Trichloroethane 5 BDL BDL BDL BDL 
1,1 ,2-Trichloroethane 5 BDL 50 BDL BDL 
Trichloroethylene 5 BDL 80 BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL 

Percent Moisture 0.1 7.8 21.5 4.2 4.1 

BDL = Below Detection Limit 

3 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 006 

Detection TOX Bore 
Depth (ft.) Limit (mg/kg) Cone. (mg/kg) 

5.0-6.0 
9.0-10.0 
14.5-15.5 
20.5-21.5 
24.5-25.5 
30.0-31.0 
35.0-36.0 
40.5-41.5 
44.0-44.5 
48.3-49.3 
53.5-55.0 
58.0-59.2 

ND = Not Detected • 

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

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 006 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead 

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

Detection Limit 1.0 0.5 2.5 

RCRA MCL 1.0 5.0 5.0 

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

1 

Nickel 

3.7 
2.6 
2.2 
4.5 
5.4 
3.4 
2.7 
9.3 
2.7 
2.4 
3.0 
2.9 

1.0 

NA 



Rocky Mountain Analytical Labore 

TABLE 3. EP TOXICITY RCRA METALS- BORE 006 

Concentration (mg/L) 

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

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

• 

2 
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TABLE 4. VOLATILE ORGANICs- BORE 006 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth Bore Depth Bore Depth 
Parameter Limit 30.0-31.0' 35.0-36.01 40.5-41.51 44.0-44.5' 

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

Percent Moisture 0.1 4.1 3.2 14.6 2.5 

BDL = Below Detection Limit 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 007 

Bore 
Depth (ft.) 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

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

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3 
2 

ND 
ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 007 

Parameter 

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

ND = Not Detected . 

Detection 
Limit 

6 
6 
6 
6 

1 

Concentration (ug/kg) 

• 

Bore Depth 
43.0-44.0' 

ND 
ND 
140 
380 

Bore Depth 
49.5-50.5' 

ND 
ND 
530 
990 
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TABLE 3. TOTAL METALS RESULTS- BORE 007 

Concentration (mg/kg) 

Bore 
_:. Depth (ft) Cadmium Chromium Lead Nickel 

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

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 007 

Concentration (mg/L) 

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

4.5-5.5 ND ND ND ND ND ND 
35.5-36.5 ND ND ND ND ND ND -, 39.0-40.0 ND ND ND 0.012 ND ND 
43.0-44.0 ND ND ND 0.060 ND ND 
49.5-50.5 ND 0.062 ND 0.063 0.03 0.032 
57.0-57.5 ND 0.011 ND ND ND 0.01 
58.5-59.5 ND 0.013 ND ND ND 0.01 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 
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TABLE 5. VOLATILE ORGANICs- BORE 007 

Concentration (ug:fkg) 

Detection Bore Depth Bore Depth Bore Depth Bore Depth Bore 
Parameter Limit 25.0-26.0' 35.5-36.5' 39.0-40.01 43.0-44.0' 49.5-

Acetone 10 22 BDL 14 17 Bl 
Benzene 5 BDL BDL BDL BDL Bl 
Bromoform 5 BDL BDL BDL BDL Bl 
Methyl bromide 10 BDL BDL BDL BDL Bl 
2-Butanone 10 BDL BDL BDL BDL BI 
Carbon disulfide 5 BDL BDL BDL BDL BI 
Carbon tetrachloride 5 BDL BDL BDL BDL BI 
Chlorobenzene 5 BDL BDL BDL BDL BI 
Chlorodibromomethane 5 BDL BDL BDL BDL BI 
Chloroethane 10 BDL BDL BDL BDL BI 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL BI 
Chloroform 5 BDL BDL BDL BDL BI 
Methyl chloride 10 BDL BDL BDL BDL BI 
Dichlorobromomethane 5 BDL BDL BDL BDL BI 
1,1-Dichloroethane 5 BDL BDL BDL BDL BI .... 1,2-Dichloroethane 5 BDL BDL BDL BDL BI 
1,1-Dichloroethylene 5 BDL BDL BDL BDL BI 
1,2-Dichloropropane 5 BDL BDL BDL BDL BI 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL BI 
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL BI 
E.thylbenzene 5 BDL BDL BDL BDL BI 
2-Hexanone 10 BDL BDL BDL BDL BI 
Methylene chloride 10 BDL BDL BDL BDL BI 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL BI 
Styrene 5 BDL BDL BDL BDL BI 
1, 1,2,2-Tetrachloroethane 5 BDL BDL BDL 9 2! 
Tetrachloroethylene 5 BDL. BDL BDL BDL ar 
Toluene 5 BDL BDL BDL BDL 5 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL B[ ., 
1, 1, !-Trichloroethane 5 BDL BDL BDL BDL ar 
1,1,2-Trichloroethane 5 BDL BDL BDL BDL B[ 
Trichloroethylene 5 BDL BDL BDL BDL B[ 
Vinyl acetate 10 BDL BDL BDL BDL BI: 
Vinyl chloride 10 BDL BDL BDL BDL B:C 
Total xylenes 5 BDL BDL BDL BDL BD 

Percent Moisture 0.1 5.4 3.3 4.4 6.6 21. 

BDL = Below Detection Limit 

3 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 008 

Bore 
Depth (ft.) 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
3 
3 
2 
2 

ND 
ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 008 

Concentration (ug:fkg) 

Detection Bore Depth Bore Depth Bore Depth 
Parameter Limit 29.5-30.3' 36.5-37.51 41.5-42.5 

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

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

1 

Bore Deptl 
49.0-49. 7' 

ND(2.0) 
ND(2.0) 
ND(10) 
21(2.0) 
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TABLE 3. TOTAL METALS RESULTS- BORE 008 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

5.5-6.5 ND 3.7 4.0 2.1 
10.5-11.5 ND 7.3 4.0 2.4 
15.5-16.5 NO 15 5.7 5.0 
20.5-21.5 ND 41 5.0 14 
27.0-27.5 ND 44 6.6 6.4 
29.5-30.3 ND 850 9.5 45 
36.5-37.5 ND 3300 ND 9.6 
41.5-42.5 4.0 100 12 62" 
49.0-49.7 ND 51 11 23 
58.3-59.0 ND 29 4.0 5.0 
59.3-60.3 ND 15 5.0 4.1 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

• 

2 
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TABLE 4. EP TOXICITY RCRA METALS- BORE 008 

Concentration (mg/L) 

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

5.5-6.5 ND 0.008 ND ND ND ND 
10.5-11.5 ND 0.007 ND ND ND ND 
15.5-16.5 ND 0.055 ND 0.027 ND 0.055 
20.5-21.0 0.006 0.32 ND 0.095 ND 0.32 
27.0-27.5 ND 0.18 ND 0.069 0.02 0.16 
29.5-30.3 0.018 8.1 ND 0.33 7.1 1.0 
36.5-37.5 ND 4.2 ND 0.12 3.1 1.1 
41.5-42.5 0.094 0.093 ND 0.33 0.06 0.033 
49.0-49.7 ND 0.087 ND 0.17 ND 0.087 
58.3-59.0 ND 0.018 ND 0.086 0.02 ND 
59.3-60.3 ND 0.054 ND 0.025 0.03 0.024 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

, 

• 
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TABLE 5. VOLATILE ORGANICs- BORE 008 

Concentration (ug/kg) 

Bore Bore Bore Bore Bore 
Depth Depth Depth Depth Depth 

Detection 27.0- 36.5- 41.5- 49.0- 59.3-
Parameter Limit 27.5' 37.51 42.5' 49.7' 60.3' 

Acetone 10 BDL 44 1200 25 /BDL 
Benzene 5 BDL'---BDL __ BDL ---BDL· BDL 
Bromoform 5 BDL BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL BDL BDL 
Carbon tetrachloride 5 BDL~ BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1, 2-Dichloropropane 5 BDL BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL BDL 
Styrene 5 •BDL BDL BDL BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL BDL 7 BDL 
Tetrachloroethylene 5 BDL BDL BDL BDL BDL 
Toluene .5 BDL BDL BDL BDL BDL 
1, 2-trans-Dichloroethylene 5 BDL BDL BDL BDL BDL 
1, 1, !-Trichloroethane 5 BDL BDL BDL BDL BDL 
1,1, 2-Trichloroethane 5 BDL BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL BDL 

Percent Moisture 0.1 7.1 9.5 15.4 22.2 3.0 

BDL =Below Detection Limit 

4 
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Rocky Mountain Analytical Labo1 

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

Bore 
Depth (ft.) 

5.0-5.5 
11.0-11.5 
13.5-14.5 
18.5-19.5 
23.0-24.0 
28.0-33.0 
33.5-34.5 
39.0-39.5 
44.0-45.0 
49.0-50.0 
53.0-54.5 
58.0-59.0 
65.0-66.0 

ND ::: Not Detected. 

Detection 
Limit (mg/kg) 

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

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TABLE 2. TOTAL METALS RESULTS- BORE 009 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

5.0-5.5 ND 4.1 5.6 4.9 
11.0-11.5 ND 2.9 4.0 3.9 
13.5-14.5 ND • 1.9 4.0 2.6 
18.5-19.5 ND 1.8 4.0 2.6 
23.0-24.0 ND 2.6 5.0 3.3 
28.0-33.0 ND 1.7 4.0 2.2 
33.5-34.5 ND 1.6 3.0 2.1 
39.0-39.5 ND 1.3 3.0 2.3 
44.0-45.0 ND 6.0 7.4 7.0 
49.0-50.0 ND 2.1 3.0 2.1 
53.0-54.5 ND 1.8 4.0 2.0 
58.0-59.0 ND 2.6 ND 2.6 
65.0-66.0 ND 1.8 ND 2.4 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

1 



Rocky Mountain Analytical Laborat< 

TABLE 3. EP TOXICITY RCRA METALS- BORE 009 

Concentration (mg/L) 

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

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

• 

2 



Rocky Mountain Analytical Labo 

TABLE 4. VOLATILE ORGANICs- BORE 009 

:- Concentration( ug/kg) 

Detection Bore Depth Bore Deptt 
Parameter Limit 49.0-50.0' 65.0-66.0 1 

Acetone 10 BDL BDL 
Benzene 5 BDL BDL 
Bromoform 5 BDL BDL 
Methyl bromide 10 BDL BDL 
2-Butanone 10 BDt BDL _, 
Carbon disulfide 5 BDL BDL 
Carbon tetrachloride 5 BDL BDL 
Chlorobenzene 5 BDL BDL 
Chlorodibromomethane 5 BDL BDL . 
Chloroethane 10 BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL 
Chloroform 5 BDL BDL 
Methyl chloride 10 BDL BDL 
Dichlorobromomethane 5 BDL BDL 
1,1-Dichloroethane 5 BDL BDL 

_, 1,2-Dichloroethane 5 BDL BDL 
1,1-Dichloroethylene 5 BDL BDL 
1, 2-Dichloropropane 5 BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL 
Ethylbenzene 5 BDL BDL 
2-Hexanone 10 BDL BDL 
Methylene chloride 10 BDL BDL 
4-Methyl-2-pen tan one 10 BDL BDL 
Styrene 5 BDL BDL 
1,1,2,2-Tetrachloroethane 5 BDL BDL 
Tetrachloroethylene 5 BDL BDL 
Toluene 5 BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL 
1, 1,1-Trichloroethane 5 BDL BDL 
1,1,2-Trichloroethane 5 BDL BDL 
Trichloroethylene 5 BDL BDL 
Vinyl acetate 10 BDL BDL 
Vinyl chloride 10 BDL BDL 
Total xylenes 5 BDL BDL 

Percent Moisture 0.1 4.0 1.8 

BDL =Below Detection Limit 

3 
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TABLE 1. TOTAL ORGANIC HALOGEN (TOX) RESULTS- BORE 010 

Bore 
Depth (ft.) 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

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

TOX 
Cone. (mg/kg) 

ND 
ND 
6 
5 

10 
4 

ND 
ND 
ND 
ND 
4 

ND 

Table 2. PURGEABLE ORGANICS RESULTS- BORE 010 

Concentration (ug/kg) 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 13.5- 18.3- 30.5- 35.5-
Parameter Limit 14.5' 19.0' 31.5' 36.5' 

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

ND = Not Detected. 

1 

Bore 
Depth 
58.5-
59.5' 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical Labor< 

TABLE 3. TOTAL METALS RESULTS- BORE 010 

Concentration (mg/kg) 

Bore 
Depth (ft2 Cadmium Chromium Lead Nickel 

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

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 010 

Concentration (mg:/L) .. 
Bore Hexavalent Trivalent 
Depth (ft) Cadmium Chromium Lead Nickel Chromium Chromium 

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

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 



Rocky Mountain Analytical Labora1 

TABLE 5. VOLATILE ORGANICs- BORE 010 

Concentration (ug:fkg) 

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

Detection 13.5- 18.3- 30.5- 35.5- 58.5- 66.3-
Parameter Limit 14.5' 19.0' 31.51 36.5' 59.5' 67.0' 

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

Percent Moisture 0.1 2.1 3.6 2.8 3.0 3.2 16.3 

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

Bore 
Depth (ft.~ 

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

ND = Not Detected. 

Detection 
Limit (mg/kg) 

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

TOX 
Cone. (mg/kg) 

ND 
ND 
ND 
2 

ND 
ND 
ND 
ND 
ND 
4 
4 

ND 

TABLE 2. PURGEABLE ORGANICS RESULTS- BORE 011 

Concentration (ug/kg) 

Detection Bore Depth Bore Depth 
Parameter Limit 19.5-20.5' 50.0-51.01 

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

ND = Not Detected. 

1 

Bore Depth 
54.5-55.5' 

ND 
ND 
ND 
ND 



Rocky Mountain Analytical Laborat1 

TABLE 3. TOTAL METALS RESULTS- BORE 011 

Concentration (mg/kg) 

Bore 
Depth (ft) Cadmium Chromium Lead Nickel 

4.5-5.5 ND 3.8 5.0 3.8 
9.0-10.0 ND 2.5 3.0 2.4 
14.0-15.0 ND 2.3 5.4 4.0 
19.5-20.5 ND 3.3 4.0 3.7 
24.5-25.5 ND 2.5 4.0 2.8 
30.0-31.0 ND 5.4 5.5 6.5 
35.0-36.0 ND 3.7 5.0 4.2 
38.0-39.0 ND 3.5 4.0 3.5 
45.0-46.0 ND 3.0 5.0 3.0 
50.0-51.0 ND 7.2 5.7 8.4 
54.5-55.5 ND 3.7 3.0 3.7 
60.0-61.0 ND 3.4 3.0 3.6 

Detection Limit 1.0 0.5 2.5 1.0 

RCRA MCL 1.0 5.0 5.0 NA 

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

TABLE 4. EP TOXICITY RCRA METALS- BORE 011 

Cbncentration (mg/L) 

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

19.5-20.5 ND ND ND ND ND ND 
30.0-31.0 ND ND ND ND ND ND 
35.0-36.0 ND ND ND ND ND ND 
50.0-51.0 ND ND ND ND ND ND 
54.5-55.5 ND ND ND ND ND ND 

Detection 
Limit 0.004 0.005 0.025 0.01 0.01 0.01 

RCRA MCL 1.0 5.0 5.0 NA NA NA 

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

2 
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TABLE 5. VOLATILE ORGANICs- BORE 011 

-· Concentration (ug/kg) 

Bore Bore Bore Bore 
Depth Depth Depth Depth 

Detection 19.5- 24.5- 54.5- 60.0-
Parameter Limit 20.5 1 25.5' 55.5' 61.0' 

Acetone 10 BDL BDL BDL BDL 
Benzene 5 BDL BDL BDL BDL 
Bromoform 5 BDL BDL BDL BDL 
Methyl bromide 10 BDL BDL BDL BDL 
2-Butanone 10 BDL BDL BDL BDL 
Carbon disulfide 5 BDL BDL BDL 'BDL 
Carbon tetrachloride 5 .BDL BDL BDL BDL 
Chlorobenzene 5 BDL BDL BDL BDL 
Chlorodibromomethane 5 BDL BDL BDL BDL 
Chloroethane 10 BDL BDL BDL BDL 
2-Chloroethylvinyl ether 10 BDL BDL BDL BDL 
Chloroform 5 BDL BDL BDL BDL 
Methyl chloride 10 BDL BDL BDL BDL 
Dichlorobromomethane 5 BDL BDL BDL BDL 
1,1-Dichloroethane 5 BDL BDL BDL BDL 
1,2-Dichloroethane 5 BDL BDL BDL BDL 
1,1-Dichloroethylene 5 BDL BDL BDL BDL 
1,2-Dichloropropane 5 BDL BDL BDL BDL 
cis-1,3-Dichloropropylene 5 BDL BDL BDL BDL 
trans-1,3-Dichloropropylene 5 BDL BDL BDL BDL 
Ethylbenzene 5 BDL BDL BDL BDL 
2-Hexanone 10 BDL BDL BDL BDL 
Methylene chloride 10 BDL BDL BDL BDL 
4-Methyl-2-pentanone 10 BDL BDL BDL BDL 
Styrene 5 BDL BDL BDL BDL 
1, 1,2,2-Tetrachloroethane iS BDL BDL BDL BDL 

, Tetrachloroethylene 5 BDL BDL BDL BDL 
Toluene 5 BDL BDL BDL BDL 
1,2-trans-Dichloroethylene 5 BDL BDL BDL BDL 
l, 1, !-Trichloroethane 5 BDL BDL BDL BDL 
1, 1,2-Trichloroethane 5 BDL BDL BDL BDL 
Trichloroethylene 5 BDL BDL BDL BDL 
Vinyl acetate 10 BDL BDL BDL BDL 
Vinyl chloride 10 BDL BDL BDL BDL 
Total xylenes 5 BDL BDL BDL BDL 

Percent Moisture 0.1 2.3 2.3 9.7 5.6 

BDL = Below Detection Limit 

3 
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Bore Depth (ft.) 

4.0 - 5.0 
9.0 - 10.0 
14.0 - 15.0 
18.0 - 18.5 
24.0 - 25.0 
30.5- 31.5 
35.0 - 36.0 
39.0 - 40.0 
44.0- 45.0 
47.5- 52.0 
54.5 - 55.5 
63.0 - 64.0 

Rocky Mountain Analytical Labora1 

TABLE 1. PERCENT MOISTURE RESULTS- BORE 001 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

3 

Moisture 
Content (96) 

0.7 
0.9 
0.9 
1.1 
0.9 
2.1 
0.8 
1.8 
1.0 
1.7 
4.0 

10.6 



Rocky Mountain Analytical Laborator 

SPARTON TECHNOLOGY 

BORE 002 

4 



Bore Depth (ft.) 

4.5- 5.5 
10.5 - 11.5 
14.5 - 15.5 
19.5 - 20.5 
30.0 - 31.0 
49.0- 50.0 
59.0 - 59.5 

Rocky Mountain Analytical Laborato1 

TABLE 2. PERCENT MOISTURE RESULTS- BORE 002 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

5 

Moisture 
Content(%) 

2.0 
1.7 
2.9 
2.9 
5.8 
3.1 
6.0 
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SPARTON TECHNOLOGY 

BORE 003 
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Bore Depth (ft.) 

4.5 - 5.5 
20.5 - 21.5 
25.0 - 25.5 
30.0 - 31.0 
35.5 - 36.0 

Rocky Mountain Analytical Laborator) 

TABLE 3. PERCENT MOISTURE RESULTS - BORE 003 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 

7 

Moisture 
Content(%) 

3.4 
3.7 
3.4 
3.9 
3.7 
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BORE 004 
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Bore Depth (ft.) 

4.0 - 5.0 
9.0 - 10.0 
13.5 - 14.0 
25.5 - 26.0 
29.0 - 30.0 
48.5 - 49.0 

Rocky Mountain Analytical Laboratory 

TABLE 4. PERCENT MOISTURE RESULTS- BORE 004 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

9 

Moisture 
Content(%) 

7.6 
4.5 

12.0 
4.9 
4.4 

21.3 
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SPARTON TECHNOLOGY 

BORE 005 
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Bore Depth (ft.) 

4.5 - 5.5 
10.0 - 11.0 
15.0 - 15.5 
20.5 - 21.0 
25.5 - 26.0 
30.5 - 31.5 
58.2 - 59.4 

Rocky Mountain Analytical Laboratol) 

TABLE 5. PERCENT MOISTURE RESULTS- BORE 005 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

11 

Moisture 
Content(%) 

5.4 
3.5 
3.7 
4.8 
5.3 
6.3 
3.0 



Rocky Mountain Analytical Laboratory 

SPARTON TECHNOLOGY 

BORE 006 
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Bore Depth (ft.) 

5.0 - 6.0 
9.0 - 10.0 
14.5- 15.5 
20.5- 21.5 
24.5 - 25.5 
48.3 - 49.3 
53.5- 55.0 
58.0- 59.2 

Rocky Mountain Analytical Laborator 

TABLE 6. PERCENT MOISTURE RESULTS- BORE 006 

Detection 
Limit{%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

13 

Moisture 
Content(%) 

5.2 
9.8 
4.1 
9.5 
8.4 
2.7 
2.7 
3.7 
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Bore Depth (ft.} 

4.5 - 5.5 
10.5 - 11.0 
15.0 - 16.0 
18.2 - 18.8 
30.0 - 31.0 
57.0- 57.5 
58.5 - 59.5 

Rocky Mountain Analytical Laborato~ 

TABLE 7. PERCENT MOISTURE RESULTS- BORE 007 

Detection 
Limit{%} 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

15 

• 

Moisture 
Content(%) 

3.7 
2.6 
4.4 
5.0 
5.0 
4.5 
3.4 
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SPARTON TECHNOLOGY 

BORE 008 
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Bore Depth {ft.) 

5.5 - 6.5 
10.5- 11.5 
15.5 - 16.5 
20.5 - 21.0 
29.5 - 30.5 
58.3 - 59.0 

Rocky Mountain Analytical Laborator 

TABLE 8. PERCENT MOISTURE RESULTS - BORE 008 

Detection 
Limit{%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

17 

Moisture 
Content(%) 

14.1 
3.0 
3.1 
5.1 

15.3 
4.1 



Rocky Mountain Analytical Laboratol) 

SPARTON TECHNOLOGY 

BORE 009 
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Bore Depth (ft.) 

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

Rocky Mountain Analytical Laboratol) 

TABLE 9. PERCENT MOISTURE RESULTS- BORE 009 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

19 

• 

Moisture 
Content(%) 

3.2 
3.0 
1.1 
0.9 
0.8 
0.7 
0.9 
0.3 

12.9 
2.2 

16.0 
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BORE 011 
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TABLE 11. PERCENT MOISTURE RESULTS- BORE 011 

Bore Depth (ft.) 

4.5 - 5.5 
9.0 - 10.0 
14.0 - 15.0 
30.0 - 31.0 
35.0- 36.0 
38.0 - 39.0 
45.0 - 46.0 
50.0 - 51.0 

Detection 
Limit(%) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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Moisture 
Content(%) 

3.0 
1.3 
1.7 
5.5 
2.6 
3.3 
1.3 

12.8 
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EXECUTIVE SUMMARY 

This report presents an evaluation of contaminant magnitude and 

migration associated with Sparton Technology, Inc., at their Albu

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

locations. This task was accomplished by conducting a soil gas study 

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

the contaminant plume using trichloroethane (TCA) and trichloro

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

data was performed by Tracer Research corporation (TRC) under subcon

tract to Harding Lawson Associates (HLA) • values obtained during the 

field effort were plotted and concentration isopleths were generated 

for the two constituents. The data from the 1987 study was compared 

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

Additional evaluations indicate that ( 1) there has been substan

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

water velocity ranges between approximately 6 feet per year and 83 

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

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

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

in relatively close proximity to the site. 
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Based on the 1987 soil gas isopleths, and using the "YK>rst case" 

TCA concentrations plotted to 0. 01 micrograms per liter, the areal 

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

Road, 500 feet west of the facility's northwest corner, 900 feet west 

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

feet south of the facility (dawngradient), and 1,100 feet north of the 

site (upgradient). 
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I INTRODUCTION 

A. Background 

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

facturing facility at 9621 coors Road, NW, in Albuquerque, New Mexico. 

Past waste management practices may have resulted in contamination of 

groundwater beneath the site. SUbsequent contaminant migration to 

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

reached an agreement with the New Mexico Environmental Improvement 

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

on and off site to estimate the areal extent of the suspected plume 

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

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

accomplish this task. HLA contracted Tracer Research Corporation 

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

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

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

assisted in the review and analysis of the resulting data and 

preparation of this report. 

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

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

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

plume. A report describing the 1984 soil gas investigation is 

included as Appendix B. 

B. Objectives 

The objective of this study was to evaluate TCA and TCE contaminant 

magnitude and migration associated with the subsurface hydrologic 

regime at the Spartan facility. This goal was accomplished by com-

pleting the following tasks: 

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

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

(2) Comparing the 1984 soil gas study to the 1987 study to iden
tify any changes or trends with time; 

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

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

A. Preinvestigation Plan 

Prior to the field sampling activity, HLA presented a proposed 

location sampling plan (see Plate 1). This plan was composed of 

several longitudinal and latitudinal transects. Sample locations at 

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

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

locations, interval spacing would increase or decrease as the data 

points were evaluated in the field. This flexibility was necessary to 

allow for maximum coverage of the area of investigation. Actual 

transects and spacing of data points for this investigation are pre

sented on Plate 2. 

B. Soil Gas Methodology (Refer to Appendix A) 

The procedure used by TRC for the Spar ton investigation involved 

gas chromatographic analysis of soil gas extracted from the ground. 

Prior to removal of the soil gas sample, the equipnent was standar

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

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

small diameter, hollow probe was either driven or hydraulically 

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

was usually between five and six feet below ground surface. A pump 

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

sample was injected into the gas chromatograph and analyzed. Each 

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

scale aerial photograph of the area provided by Metric. 

PCE values were not plotted because PCE was not considered to be 

an indicator parameter for the contouring of the contaminant plume. 

PCE is an impurity related to the manufacturing of TCE. PCE was 

recorded by TRC because their computer analyzes certain chemicals in 

suites, and this portion of the computer program could not be deleted 

without deleting values of TCA and TCE. Recorded values of PCE were 

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

and TCE. 

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

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

sample were collected to serve as background quality samples. From 

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

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

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

presents all ambient air sample values obtained during the referenced 

time period. 

TRC advised HLA that based on their empirical experience with 

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

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

tion of volatile constituents to 0.0001 ug/1, according to TRC values 

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

the source in question. HLA has presented TCA and 'ICE contours to 

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

but the 0.01 contour limit was established as the lov.er limit of 

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

area of investigation, the maximum ground surface elevational differ

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

for various data values to be masked or altered by excessive 

overburden or discontinuities within the overburden. 

c. Field Procedure 

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

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

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

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

points were sampled from July 20 through July 24, 1987. Additional 

vertical profile data points v.ere collected in the vicinity of 

&;B2-07* on August 7, 1987. All data point values are included in 

Appendix A. 

SGB2-01 =Soil Gas Transect B2, sample location point No.7. 

- 5 -



Harding Lawson Associates 

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

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

east. For the purposes of this report, all directions stated are 

referenced to "facility north." 

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

along the site boundaries from the southeast to northwest corners of 

the facility. From the northwest corner of the Sparton site, Transect 

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

of' calabacillas Arroyo. Data point SSA-17 was located on the east 

side of coors Road in the right-of-way. Data point SGA-16 was located 

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

The western limit of the investigation for transects B, B2 , c, 

and c2 was determined by either physical limits of accessible pro

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

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

(Exception: Transect c 2 ended approximately 1,000 feet west of 

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

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

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

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

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

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

points were collected where access was granted and where sample loca

tions were accessible to the truck-mounted equipment. 

Transect E extended at 200-foot intervals from the northwest (off 

site} to the northwest comer of the facility. Data points were 

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

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

consisted of SGE-08 on the east side of Coors Road in the right-of-way 

and SGE-09, approximately midway between the northeast and southeast 

corners of the property. 

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

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

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

Calabacillas Arroyo. 

Transect G consisted of four data points along the centerline of 

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

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

the culverts underlying coors Road. Heavy rains and lightning cur

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

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

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

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

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

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

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

plot the TCA and TCE contours (see Appendix A). Table 2 presents the 

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

data sampling points. 
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III DISCUSSION 

In order to assess contaminant magnitude and migration at the 

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

the interrelationships of these data. Applicable information from 

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

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

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

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

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

A. Soil Gas concentration 

Soil gas investigations were conducted at the facility in May 1984 

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

soil gas contour maps for TCA and TCE, respectively. Figures 1 and 2 

of Appendix B (1984 study) present soil gas contour maps for TCE and 

TCA, respectively. Plates 5, 6, 7, and 8 present graphs of soil gas 

values along the south boundary of the facility and along Irving 

Boulevard for TCA and TCE, respectively. Each graph presents soil gas 

values collected during the 1984 and 1987 studies. Comparison of the 

- 9 -



Harding Lawson Associates 

figures indicates that there has been a decrease in soil gas concen-

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

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

concentration levels with distance from the source. 

B. Groundwater Concentration 

Monitoring wells ~6, ~8, ~9, ~14, and ~15 were chosen to 

assess groundwater concentration levels of TCA and 'ICE in the upper 

flow zone. Quarterly sampling data for these constituents are plotted 

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

wells MW-14 and MW-15. These two wells only have data plotted after 

1985 as it was not until that time that packers Y.ere installed to 

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

Although all referenced wells currently exceed state standards as 

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

that mo:st have displayed a decrease in constituent level with time. 

c. Groundwater Velocity 

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

throughout the site, the particle velocity is calculated using the 

equation (Driscoll 1986, page 83): 

cKi 
V=

n 
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Where: V = velocity, in feet/year 
K = hydraulic conductivity, in feet/day 
i = hydraulic gradient, in feet/foot 
n = porosity, nondimensional 
c = conversation factor, 365 days/year 
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Based on permeability data (Metric corporation 1987, Table 1) 

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

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

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

based upon site-specific groundwater elevation data (HLA 1986) , and 

represe~nts a "worst case" condition as opposed to a regional hydraulic 

gradient of 0.0016. The porosity (n) of the formation was estimated 

as 0.40 (Todd 1959, Table 2-6). 

Plate 18 presents the calculations for groundwater velocity for 

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

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

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

It is important to note that previous calculations of groundwater 

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

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

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

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

contamination is located. 

D. Transport Mechanisms 

ThE! two major mechanisms of solute (dissolved substance) transport 

are advection and dispersion. Advection is the transportation of 

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

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

downgradient with the natural flow of groundwater. As solutes move 

longitudinally, there is also lateral spreading of contaminant concen

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

quence of both mechanical fluid mixing and molecular diffusion (ibid). 

Longitudinal dispersion in the direction of bulk flow is more common 

than lateral, or transverse, dispersion except when the groundwater 

flow is very low. Some sources note that depending on the exact 

nature of the aquifer, the dispersion may be a greater influence than 

advection (Driscoll 1986, page 710). 

The upgradient distance from the facility for the 0.01 contour for 

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

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

that of the dispersion pattern with low groundwater velocity influence 

as presented on Plate 19, Figure E. 

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

along the property line were compared to groundwater monitoring results 

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

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

water concentration/soil gas concentration was calculated, and these 

ratios were examined using standard statistical techniques. 

'J~he results of this analysis indicate that the worst case hori

zontal limits of the groundwater plume containing TCE concentrations 

at or above the state standard coincides approximately with the 0.1 

ug/1 soil gas contour. Similarly, using the worst case for TCA, the 

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

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

site (see Appendix c for calculations). 

The transport mechanism associated with soil gas movement is 

disp::rsion. Given that the groundwater velocity is low (see sec

tion N .C) and contaminant migration is dispersive, it would be 

reasonable to conclude that the soil gas isopleths reflect a general 

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

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

The area of the 1987 investigation has been subject to extensive 

earth-moving and road building activities. It is possible that some 

of the off-site soil gas values for TCA and TCE have been affected by 

(1) in-field repair of heavy equipment, (2) solvents used in transport 

vehicles hauling asphalt material, and (3) placement of asphalt pave

ment or asphalt stockpile areas. 

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

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

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

cal profile was performed. Results indicate that the concentrations 

of TCA and TCE increase with depth; how=ver, data collection did not 

extend to groundwater. It is not clear at this time if the pattern is 

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

or downward migration of an alternate surface source. An alternate 

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

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

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

where the increased soil gas values were obtained. 
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N CONCLUSIONS 

In order to accurately access the current extent and magnitude of 

TCA and TCE concentration levels associated with the Spartan facility, 

an evaluation of several relevant factors has been completed. These 

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

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

centration level trends for TCA and TCE at wells that monitor the 

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

range of groundwater velocities that exist in the vicinity of the 

facility. 

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

the site, the following conclusions are warranted: 

• Using the field criteria of 0.01 ug/1, the upgradient limit of 
the TCA soil gas plume appears to be at the edge of the cala
bacillas Arroyo. The downgradient limit occurs about 2,000 
feet south of the facility property. The upgradient limit of 
the TCE soil gas plume appears to be approximately 50 feet 
south of the calabacillas Arroyo. The downgradient limit 
occurs about 2,000 feet south of the facility property; 

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

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

• The major solute transport mechanism appears to be that of 
dispersion with a minor comp:>nent of advection from regional 
flow. This is evidenced by the presence of TCA and TCE soil 
gas values approximately 1,100 feet upgradient of the facil
ity; and 

• The probable range of groundwater velocities in the area of 
the facility is between 6 feet per year and 83 feet per year. 
This range is based upon site-specific pump test data, from 
the upper flow zone, and a higher hydraulic gradient than is 
found in the regional environment. Using the upper limit of 
this range and assuming a 20 year time frame, a "worst case" 
distance of contamination from the source would be approxi
mately 1,660 feet. Other sources have previously suggested 
that the rate of migration may be two orders of magnitude or 
greater than this referenced upper limit based on data col
lected at well PW-1. This well, however, is screened pri
marily in the lower flow zone. This higher velocity is 
therefore not considered to be representative of upper flow 
zone conditions. 
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TABLES 



Date 

7/20/87 

7/21/87 

7/22/87 

7/23/87 

7/24/87 

TABLE 1 

Background Ambient Air Samples 

for TCA and TCE 

Air Sample Air Sample 

TCA (ug/1) TCE (ug/1) 

0.00078 0.00015 
0.00124 0.00015 
0.00067 0.00031 
0.00082 0.00015 

0.00039 0.00015 
0.00062 0.00015 
0.00032 0.00015 
0.00046 0.00015 

0.00031 0.00015 
0.00065 0.00015 
0.00034 0.00015 
0.00007 0.00015 
0.00007 0.00015 

0.00035 0.00016 
0.00029 0.00016 
0.00031 0.00016 

0.00026 0.00011 
0.00021 0.00011 
0.00050 0.00011 
0.00025 0.00011 
0.00031 0.00011 
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Time 

1043 
1305 
1613 
1719 

0756 
1132 
1456 
1639 

0838 
1141 
1259 
1619 
1708 

0840 
1119 
1301 

0815 
0920 
1112 
1532 
1647 



TABLE 2 

Ground Level (G.L.) Elevations for 

Soil Gas Sampling Sites (Feet, MSL) 

Site Larel 

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

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

G.L. Elevation 

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

5028 
5030 
5034 
5036 
5040 
5046 
5057 
5064 
5074 
5085 
5099 
5110 
5119 
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TABLE 2 (Continued) 

Ground Level (G.L.) Elevations for 

Soil Gas Sampling Sites (Feet, MSL) 

Site Lal::el G.L. Elevation 

B2- 1 5150 
B2- 2 5153 
B2- 3 5088 
B2- 4 5069 
B2- 5 5065 
B2- 6 5053 
B2- 7 5047 
B2- 8 5053 
B2- 9 5064 
B2-l0 5042 
B2-ll 5028 
B2-l2 5023 
B2-l3 5025 
B2-14 5024 

c- 1 4999 
c- 2 5069 
c- 3 5064 
c- 4 5042 
c- 5 5032 
c- 6 5017 
c- 7 5011 
c- 8 50ll 
c- 9 5075 
C-10 5081 
e-ll 5085 
c-12 5109 
C-13 5094 
C-14 5079 
C-15 5088 
C-16 5100 

C2- 1 5060 
C2- 2 5066 
C2- 3 5082 
C2- 4 5100 
C2- 5 5123 
C2- 6 5ll9 
C2- 7 5108 
C2- 8 5120 
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TABLE 2 (Continued) 

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

Site Label G.L. Elevation 

C2- 9 5111 
C2-l0 5089 
C2-ll 5087 

D-1 4996 
D- 2 4998 
D-3 5032 
D- 4 5037 
D-5 5047 
D-6 5061 
D- 7 5088 
D-8 5099 
D- 9 5153 
D-10 5155 
D-11 5121 
D-12 5108 

E -1 5055 
E- 2 5052 
E- 3 5052 
E- 4 5051 
E- 5 5048 
E- 6 5046 
E- 7 5043 
E- 8 5042 
E- 9 5040 
E-10 5059 
E-ll 5068 
E-12 5061 
E-13 5071 

F- l 5039 
F- 2 5042 
F- 3 5042 

G- l 5028 
G- 2 5026 
G- 3 5024 
G- 4 5020 

Harding Lawson Associates 
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(1) V = cKi 
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V =velocity, in feet/year 
where: K = 0.92 feet/day 

i = 0.007 
n = 0.40 
c = 365 days/year 

V = (365 days/year) (0.92 feet/day) (0.007) 
0.40 

= 5.88 feet/year 

(2) V = (365 daysjyear) (13.0 feet/day) (0.007) 
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= 83.04 feet/year 
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Figure (A) ADVECTION (with contlnous source) 

SOURCE----1~D 
DIRECTION OF GROUNDWATER FLOW (Uniform) 

Figure (B) ADVECTION (with terminated source) 
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---~ DIRECTION OF GROUNDWATER FLOW (Uniform) 

Figure (C) DISPERSION (with no advective influence) 

Figure (D) ADVECTION (with minor dispersion influence) 

----DIRECTION OF GROUNDWATER FLOW (Uniform) 

Figure (E) DISPERSION (with minor advection influence; i.e.: low groundwater velocity) 
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Tracer Raea•rch Corpor•tlon 

INTRODUCTION 

A shallow soil gas investigation was conducted by Tracer 

Research Corporation in the vicinity of the Spartan f ac i 1 i ty in 

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

24, 1987. Additionally a depth profile consisting of 6 samples 

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

the sububsurface distribution of the following compounds: 

1,1,1-Trichloroethane <TCAl 
Trichloroethene <TCE) 
Tetrachloroethene <PCEl 

Analytical results are condensed in Appendix A. Maps of sampling 

locations and isoconcentration contours for TCA and TCE are 

attached. 
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BACKGROUND ON THE METHODOLOGY 

The presence of volatile organic chemicals <VOCs) in shallow 

soil gas indicates the observed compounds may either be in the 

vadose zone near the probe or in groundwater below the probe. The 

soil gas technology is most effective in mapping low molecular 

weight halogenated solvent chemicals and petroleum hydrocarbons 

possessing high vapor pressures and low aqueous solubilities. 

These compounds readily partition out of the groundwater and into 

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

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

horizontally through the soil to the ground surface where they 

dissipate into the atmosphere. The contamination acts 

source and the above ground atmosphere acts as a sink, 

typically a concentration gradient develops between the two. 

as a 

and 

The 

concentration gradient in soil gas between the source and ground 

surface may be locally distorted by hydrologic and geologic 

anomalies <e.g. clays, perched water); however, soil gas mapping 

generally remains effective because distribution of the 

contamination is usually broader in areal extent than the local 

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

presence of geologic obstructions on a small scale tends to 

create anomalies in the soil gas-groundwater correlation, but 

generally does not obscure the broader areal picture of the 

contaminant distribution. 
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Tracer R••••roh Corporetlon 

SAMPLING AND ANALYTIC PROCEDURES 

Tracer Research Corporation utilized an analytical field van 

which was equipped with two gas chromatographs and two Spectra 

Physics SP4270 computing integrators. In addition, the van has 

two built-in gasoline powered generators which provide the 

electrical power <110 volts AC> to operate all of the gas 

chromatographic instruments and field equipment. A specialized 

hydraulic mechanism consisting of two cylinders and a set of jaws 

was used to drive and withdraw the sampling probes. Probes 

consist of 7-foot lengths of 3/4 inch diameter steel pipe which 

are fitted with detachable drive points. A hydraulic hammer was 

used to assist in driving probes past cobbles and through 

unusually hard soil. 

Soil gas samples were collected by driving a hollow steel 

probe to a depth less than 14 feet into the ground. The above

ground end of the sampling probes was fitted with a steel reducer 

and a length of polyethylene tubing leading to a vacuum pump. 

Five to 10 liters of gas was evacuated with a vacuum pump. 

During the soil gas evacuation, samples were collected by 

inserting a syringe needle through a silicone rubber segment in 

the evacuation line and down into the steel probe. Ten 

milliliters of gas were collected for immediate analysis in the 

TRC analytical field van. Soil gas was subsampled (duplicate 

injections) in volumes ranging from 1 ul to 2 ml, depending on 

the VOC concentration at any particular location. 

A gas chromatograph equipped with an electron capture 

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

used as the carrier gas. 
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Tracer Reeearoh Corporation 

Detection limits are a function of the injection volume as 

well as the detector sensitivity for individual compounds. Thus, 

the detection limit varies with the sample size. Generally, the 

larger the injection size the greater the sensitivity. However, 

peaks for compounds of interest must be kept within the linear 

range of the detector. If any compound has a high concentration, 

it is necessary to use small injections, and in some cases to 

dilute the sample to keep it within linear range. This may cause 

decreased detection limits for other compounds in the analyses. 

The detection limits range down to 0.00005 ug/1 for compounds 

such as TCA and PCE depending on the conditions of the 

measurement, in part i cu 1 ar, the ·Samp 1 e size. If any component 

being analyzed is not detected, the detection limit for that 

compound in that analysis is given as a "less than" value <e.g. 

<0.0001 ug/1). This number is calculated from the current 

response factor, the sample size, and the estimated minimum peak 

size <area) that would have been visible under the conditions of 

the measurement. 
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Tracer Research Corporation's normal quality assurance 

procedures were followed in order to prevent any cross-

contamination of soil gas samples. 

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

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

Silicone tubing (connecting the adaptor to the vacuum pump) 
is replaced as needed to insure proper sealing around the 
syringe needle. This tubing does not directly contact soil 
gas samples. 

Glass syringes are usually used for only one sample per day 
and are washed and baked out at night. If they must be 
used twice, they are purged with carrier gas <nitrogen) and 
baked out between probe samplings. 

Septa through which soil gas samples are injected into the 
chromatograph are replaced on a daily basis to prevent 
possible gas leaks from the chromatographic column. 

Analytical instruments are calibrated each day by the use 
of chemical standards prepared in water by serial dilution 
from commercially available pure chemicals. Calibration 
checks are also run after approximately every five soil 
gas sampling locations. 

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

Prior to sampling each day, system blanks are run to check 
the sampling apparatus <probe, adaptor, 10 cc syringe> for 
contamination by drawing ambient air from above ground 
through the system and comparing the analysis to a con
currently sampled air analysis. 

5 



Tracer Raaeerch Corporation 

All sampling and 2 cc subsampling syringes are decontami
nated each day and no such equipment is reused before being 
decontaminated. Microliter size subsampling syringes are 
reused only after a nitrogen carrier gas blank is run to 
insure it is not contaminated by the previous sample. 

Soil gas pumping is monitored by a vacuum gauge to insure 
that an adequate gas flow from the vadose zone is 
maintained. A negative pressure <vacuum) of 2 in. Hg 
less than the maximum capacity of the pump <evacuation 
rate >0.02 cfm) usually indicates that a reliable gas 
sample cannot be obtained because the soil has a very low 
air permeability. 



Tracer Re•earch Corporation 

APPENDIX A: CONDENSED DATA 
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OBJECTIVES: 

A soil gas survey was performed to determine to the exten~ of volatile 

contaminant migration off-site in the down-gradient direction from the 

Spartan property and to determine if there was a source of contamination 

up-gradient from the property that was contributing to ground water 

contamination in the area. 

METHOD: 

The soil gas survey is performed by collecting and analysing samples 

of shallow soil gas in transects across the property and in accessable 

down-gradient areas for the principal volatile constituents of the 

contamination. The soil gas is collected by driving a 3/4" steel pipe 

into the ground to a depth of five (5) feet. The pipe is closed at the 

tip with perforations for air entry several inches up from the tip. 

Soil gas is pumped from the ground through the probe at the rate of 

two (2) or three (3) liters per minute for a period of about three (3) 

minutes, the time required to obtain a representative sample. The sample 

is collected in a glass syringe and immediately injected into a gas 

chromatograph for analysis. The analysis is performed in the field in 

the TRC mobil laboratory. The analysis typically requires three (3) to 

four (4) minutes and is completed in about the same amount of time that 

is required to pull the sampling probe from the ground. 

The results of the measurement are immediately available to be used 

in deciding where to place the next probe. 

Blanks are periodically run to determine if the sampling system is 

contaminated. The blank is obtained by drawing air above ground through 

the probe, pump and syringe sampling system. Thus, an uncontaminated 

system should produce a gas sample that looks exactly like air above 

ground injected with a clean syringe. 
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SELECTION OF CONTA.J'!INANTS FOR PLUME MAPPING: 

Previous work at the site by HLA indicated that TCE, 1,1,1 TCA, 

1,1 DCE, methylenechloride and PCE were present in the ground water. 

Of these contaminants, TCE and TCA were present in concentration~of at ~ 
fl· 

least a factor of ten (10) higher than all the rest. Accordingly, TCE 

and TCA were the two components of the contamination selected for use 

in the plume mapping effort. In addition to the fact that TCE and TCA 

were the major volatile contaminants, other factors reinforced the decision 

to monitor only the TCE and TCA. The detectability of TCE and TCA is 

at least fifty (50) times greater than the DCE and the methylenechloride 

at the same concentration. Thus it is impractical in measurements where 

speed is essential, to measure the minor components of the contaminant 

mixture in the presence of major components that may yield 500 times 

more signal. 

The TCE and TCA are also believed to be as mobil or more mobil in 

ground \vater systems than the other volatile components. Thus the TCE 

and TCA are likely to represent the "worst case" situation for movement 

of contaminants off-site. PCE which is as detectable as TCE and TCA 

was present in much smaller concentrations and was of little significance 

in this investigation. 
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RESULTS: 

The work consisted largely of soil gas measurements made in transects 

along the property boundaries, across the interior of the property on 

the north and west sides of the building and along a road approximately 

800 feet southwest of the property. Soil gas measurements were also 

made at all of the existing shallow monitoring wells to determine how 

well soil gas concentrations would correlate with ground water 

concentrations. Several soil gas points were resampled on subsequent 

days to determine the reproducibility of the sampling technique. 

The soil gas data are provided in Table 1 which consists of three (3) 

parts, each identified by date of collection. The results are tabulated 

in the order of collection. Sites that were sampled on a subsequent 

day by driving a probe within five (5) feet of the original spot, are 

indicated by a "B" after the number given to the site on the previous 

day. The replicate sample measurements are listed in Table 2. The 

samples collected adjacent to the existing monitoring wells are listed 

in Table 3 along with the measurements of the ground water collected 

from the wells. The results of the soil gas sampling are also plotted 

and contoured on plat maps of the site (Figs. 1 & 2). 

The transects of the plume at the southwestern boundary and at the 

off-site location about 800 feet further down-gradient are shown in 

Figures 3 and 4. The location of the transects relative to the property 

and to the known contamination source is shown in Figure 5. 
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TABLE 1 - 5/8/84 

TCA TCE 
Concentration Concentration 

SAMPLE ug/1 ug/1 

SGlO (N\.J-8)~~ 1.8 4.0 

SG20 8.7 13 

SG30 28 26 

SG40 260 410 

SGSO (~!H-9) 310 670 

SG60 130 141 

SG70 39 56 

SG80 13 43 

SG90 2.0 11 

SGSS 220 290 

SG45 220 240 

SG35 105 71 

:::raoo U·tw-7) 2.9 .85 

SGllO (i'-'!\.J-6) 2.9 3.6 

SG120 (tv!\.J-4) 330 560 

SG130 1.0 0.10 

SG140 1.5 .19 

SGlSO 1.0 0.18 

SG160 .29 0.14 

SG170 .046 .064 

SG180 .046 .059 

SG190 .017 .038 

SG200 .11 0.17 

SG125 .12 .033 
Blank .003 .014 

':-soil gas sample collected adjacent to i'!H-8. 
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TABLE 1 - 5/9/84 

TCA TCE 
Concentration Concentration 

SAHPLE uo/1 u /1 

SGlOB 1.9 4.1 

SG210 3.8 4.8 

SG220 3.7 2.4 

SG100B 3.2 0.99 

SG230 1.3 0. 72 

SG240 2.8 3.0 

SG250 3.5 4.1 

H\V7 150 600 

SGllOB 2.7 3.3 

SG260 77 140 

SGSOB 198 360 

M\Vl 148 600 

SG4SB 172 200 

SG270 6 34 

SG280 12 47 

SG290 2.5 9.7 

SG300 3.3 16 

~1\~8 107 447 

SG310 19 81 

SG320 .36 1.8 

SG330 17 53 

SG340 l3 37 

SG350 21 33 

SG360 32 52 

SG370 (~1\.JS) 40 80 

MW9 17,000 22,000 

SGJ80 27 39 

SG390 42 93 

SG40C 42 79 

~I\.J6 200 17,000 

SG410 L3 ll 
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TABLE 1 - 5/10/84 

TCA TCE 
Concentration Concentration 

SAHPLE ug/1 ug/l 

SG420 11 7.6 

SG430 59 28 

SG440 140 59 

SG450 440 720 

SG460 150 61 

SG470 78 61 

SG480 19 32 

SG490 53 140 

SG500 28 48 

NW5 170 400 

SG510 32 43 

SG520 56 102 

N\-14 5,600 11,000 

SG530 45 32 

SG540 41 27 

SG550 26 25 



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

5/8/84 TCA TCE 5/9/84 TCA 

SGlO 1.8 4.0 SGlOB 1.9 

SGlOO 2.9 .85 SGlOOB 3.2 

SGllO 2.9 3.6 SGllOB 2.7 

SG50 315 675 SG50B 200 

SG45 220 240 SG45B 172 

Page 7 of 15 

TCE 

4.1 

.99 

3.3 

360 

200 
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Table 3 - TCA and TCE soil gas concentration compared to ground water 
concentrations in the shallow aquifer. 

~lonitoring I Soil Gas TCA TCE 
\vell I Sampling Point ugll "·ater lugll SG uglh•aterlugll 

~nv8 SGlOB 10711.9 56 44714.1 109 

~nn SGlOOB 8513.2 27 . 3801.99 380 

~n.,rg SG50B 17,0001198 = 85 22,0001364 60 

~n..r6 SGllOB 15112.7 = 55 58513.3 177 

~1\V5 SG370 165140 = 4.1 395/80 = 5 

~1\o/4 SG120 5,600/334 17 11,000/560 19 

SG 
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DISCUSSION OF RESULTS: 

The soil gas sampling shows TCA and TCE decreasing in concentration 

radially in all directions fr•1m the known contamination source area on 

the northeast side of the building (Figs. 1 & 2). The contours are 

skewed to the southwest in the direction of ground water movement and 

indicate that contamination is moving off-site in the ground water. 

The contamination was observed again 800 feet further down-gradient in 

the second transect. 

The off-site plume cross section showed TCA and TCE concentrations 

in the shallow soil gas of 1.5 ug/1 and 0.19 ug/1 respectively. The 

system blank analysed during this part of the work showed that the back

ground for TCA in the system was 0.003 ug/1 and 0.014 ug/1 for TCE. 

Thus the TCA anamoly observed off-site was approximately 300 times 

greater than background and the TCE was 13 times greater than back

grou"d. The TCE background represents a small amount of equipment 

contamination from the on-site work earlier that day. However, the TCA 

background represents primarily the ambient atmospheric levels of TCA. 

The ability to predict the concentration of TCA in the ground water 

off-site is limited by the fact that the coupled ground \vater/soil gas 

measurements needed for prediction are made on-site in rather close 

proximity to the source. The on-site correlation measurements are less 

valuable for prediction of off-site ground water contamination because 

they are influenced by lateral diffusion of contaminants from the source 

in addition to upward diffusion of contaminants from the water table. 

The highest ground water/soil gas ratios are probably the best to 

use for prediction of ground water contamination off-site because they 

are the least effected by lateral diffusion from the source (Table 3). 

The highest ratios observed were 85 and JBO for TCA and TCE respectively. 

Using these ground water to soil gas ratios to determine the level of 

off-site contamination in the ground water one calculates concentrations 

of 130 ug/1 and 80 ug/1 for TCA and TCE respectively at the high ~oint 

indic~_ed by the transect. ~o meaningful confidence interval can be 

attached to these estimates due to the lack of suffici0nt d~ta for 

correl~ti0n off-site. 
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The estimates could be off by a considerable factor in either direction, 

but they appear plausible considerting the high concentrations measured 

800 feet up-gradient in the ground \vater at tvl\v'9 (17 ,000 ug/1 TCA and 

22,000 ug/1 TCE). 

The ratio of contaminant concentration in the ground water to soil 

gas can be effected by a variety of variables and an attempt to evaluate 

and adjust for each of the variables would be a hopeless task. An 

empirical average obtained from several paired ground \vater - soil 

gas measurements is usually the best approach for predicting the amount 

of contaminant in the ground \vater and Hill probably give "order of 

magnitude'' prediction accuracy. However, in this case, the problems 

related to the proximity of the source are thought to be significant 

enough to justify the slightly different approach used here. 

THo soil gas transects were made across the north and ~Vest sides of 

the property in an attempt to determine if an up-gradient source of 

contamination existed. The only source evident in the soil gas survey 

ho~Vever is on-site. With a minor exception on the northwest part of the 

property, soil gas TCE and TCA concentrations decrease away from the 

center of the Spartan property (Figs. 1 & 2). However, the magnitude 

of the on-site source would easily obscure a minor contribution to the 

soil gas made by an off-site source. A transect made 800 or 1,000 feet 

up-gradient would have been needed to clearly identify an up-gradient 

source. 
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WELL 
NO. 

5 

6 

8 

9 

13 

14 

15 

AVERAGE 

[----------- TCE -----------] 

GROUNDWATER SOIL GAS GW/SG 
CONC.,ug/1 CONC.,ug/1 RATIO 

39 13 3.0 

540 0.7 771.4 

300 1 300.0 

6400 24 266.7 

1300 12.5 104.0 

7 700.0 ·-=· 2100 

650 20 32.5 
--------

311 

STANDARD DEVIATION 311 

[----------- TCA -----------] 

GROUNDWATER SOIL GAS GW/SG 
CONC.,ug/1 CONC.,ug/1 RATIO 

15 16 0.9 

130 0.8 162.5 

~-::-._ .. _. 0.01 3300.0 

3300 23 143.5 

520 16 32.5 

170 0.7 242.9 

250 8 31.3 
--------

559 

1212 
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I INTRODUCTION 

In accordance with Section IV.A.l.(a) of the Consent Order, an Interim Measures 

groundwater recovery well system was installed at the Sparton Technology, Inc. (Sparton) 

facility located on Coors Road in Albuquerque, New Mexico. This report presents the 

results of an evaluation of the effectiveness of that recovery system pursuant to the 

requirements of Section IV.A.l.(a)ii of the Consent Order. 

Sparton filed a report evaluating the effectiveness of this system in October, 1989. Both 

Sparton and U.S. EPA recognized that the October report was hastily prepared due to a 

misunderstanding of the due date. The October report was discussed in detail at a meeting 
\, 

with U.S.}~J>a i:n Dallas on January 10, 1990, at which time U.S. EPA staff provided written 
'J.·"'-oiJ;:l' 

comments and made other requests for information associated with the groundwater recovery 

well system. The written comments were also furnished by U.S. EPA to Sparton by letter 

dated January 22, 1990. 

Based on the constructive comments of U.S. EPA and further review of the October report, 

we have prepared what is virtually a new report in a different format, rather than simply 

attempt to revise, change or otherwise patch up the October report. In doing so, we have 

made every effort to address the substance of the concerns contained in the U.S. EPA 

written comments and to respond to the other U.S. EPA requests. This new report is 

submitted to entirely replace the October report. 

1 
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II DESCRIPTION OF RECOVERY SYSTEM 

Pursuant to the requirements of the EPA Consent Order, a groundwater recovery system was 

installed in the upper flow zone as an interim measure. the purpose of this system is to 

retard the spread of the contaminant plume while the RCRA Facility Investigation (RFI) 

and the Corrective Measures Study (CMS) are being completed. The approach used to 

accomplish this goal was to locate a number of onsite recovery wells in the more 

contaminated portions of the contaminant plume in order to maximize the mass of 

contaminant removed. This system is not intended to serve as a final solution. The final 

solution will be determined upon completion of the RFI and CMS. 

The recovery system was designed and constructed according to the provisions of the Interim 

Measures Workplan approved by EPA on March 1, 1989. The system became operational 

in January of 1989. 

The system is comprised of eight wells (PW-1, MW-18, MW-23, MW-24, MW-25, MW-26, 

MW-27, and MW-28) installed in the upper flow zone of the site (see Figure 1). 

Compressed air operated pumps were installed in each well. Groundwater extracted at each 

of these locations is piped to an air stripper system for treatment and ultimate use in the 

Spartan facility. 

The wells are set with the bottom of the well screen located at the top of the aquitard. The 

depth to the aquitard varies. The screened intervals generally fell within the interval of 60 

2 
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to 78 feet in depth below ground surface. Construction of the wells varies because the 

designated wells used for the recovery system were constructed over a four year period. 

Figure 2 lists the pertinent construction details for each of the eight wells. 

3 
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Figure 2 

Recovery System Well Construction Details 

Well Well Materials Screened Construction 
Well No. Diameter (inches) Screen Riser Interval (ft) Date 

PW-1 10 PVC PVC 60-70 9/84 

MW-18 4 PVC PVC 68-78 5/86 

MW-23 2 PVC PVC 72-77 8/86 

MW-24 2 PVC PVC 68.4-73.4 12/86 

MW-25 2 PVC PVC 67.7-72.7 12/86 

MW-26 2 ss' 1> PVC 73-78 5/88 

MW-27 2 ss PVC 67-72 5/88 

MW-28 2 ss PVC 65-70 5/88 

'
1 > Stainless Steel 

5 
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ill CONTAMlNANT PLUME DESCRIPTION 

Since trichloroethene (TCE) is the predominant contaminant, and since there is a more 

exhaustive historical database of TCE analyses, we have focused on this parameter for the 

purposes of this evaluation. We feel that this is a fair representation, and that any 

conclusions drawn from this evaluation would apply equally to other contaminants included 

in the plume. 

Figure 3 shows the configuration of the TCE plume in the 3rd quarter of 1989. Data used 

to generate this map included both the quarterly groundwater analyses generated under the 

State (New Mexico) monitoring program (1986 - 1989), and the limited analyses of upper 

flow zone wells, both on-site and off-site, conducted under the terms of the Consent Order. 

Figure 3 also reflects our analysis of the direction of groundwater movement in the upper 

flow zone. 

For the on-site wells included in the State program, the high degree of variation in the 

quarterly data was smoothed by using least squares regression analysis. The resulting 

regression equation was then used to calculate the "normalized" concentration of TCE in the 

3rd quarter of 1989. This technique also allowed the use of historical data for wells which 

had been plugged and abandoned or had been converted to recovery wells. Based on the 

historical data, the regression analyses allowed for the calculation of a normalized TCE 

concentration for each of these wells in the 3rd quarter of 1989. 

6 
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For wells MW-13 and MW-33 through MW-37, installed as part of the RFI effort, initial 

and confirmational analyses were averaged, and these averages were also included in the 

analysis. 

Figure 4 shows the resulting TCE concentrations used for each well included in constructing 

the plume map shown in Figure 3. 

8 
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Figure 4 

TCE Values for 3rd Quarter 1989 

WELL TCE 
~ ygLl 

6 99 

8 104 

9 3,302 

14 3,844 

15 131 

16 16,908 

18 3,384 

21 788 

22 105 

23 9,922 

13 630 

33 7,250 

34 0 

35 0 

36 9.5 

37 1,450 
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IV BI-WEEKLY WATER LEVEL MEASUREMENTS 

Figure 5 presents water level data taken on a bi-weekly monitoring schedule from February, 

1989 to September, 1989. These data are used to establish groundwater level trends during 

the operation of the recovery system. Figure 6 is a summary of the net change in the 

groundwater table on a bi-weekly basis during that same time period. 

While we would expect to see an overall decrease in water level trends as a consequence of 

the recovery system's effects, Figure 6 illustrates that the opposite has occurred. This 

reversal is probably attributable to the effects of recharge from the unlined irrigation canal 

east of Coors Road. The irrigation season typically extends from April through October. 

10 



DATE 

FIGURE 5 

SPARTOK TECHNOLOGY, IKC. 
COORS ROAD FACILITY 

BIWEEKLY WATER LEVEL MEASUREMENTS 

[-----------------------------------------------------Water Level Elevation- Feet Above KSL ----------------------------------------------------------] 

KH-7 KH-9 KW-12 MW-13 MW-14 MW-15 MW-16 MW-17 KW-19 KW-20 KW-21 KW-22 KH-29 KW-30 KW-31 KW-32 MW-33 

02-23-89 4978.48 4975.57 4975.23 4976.51 4974.24 4976.45 4980.07 4980.08 4974.77 4974.47 4979.76 4979.23 4975.82 4974.98 4974.28 4974.37 4975.07 

03-08-89 4978.40 4975.36 4975.15 4976.35 4974.15 4976.36 4979.87 4980.08 4974.61 4974.84 4979.64 4979.14 4975.82 4974.93 4974.24 4974.78 4974.90 

03-21-89 4978.81 4975.65 4975.40 4976.76 4974.07 4976.36 4979.82 4980.08 4974.94 4975.05 4979.68 4979.35 4976.11 4975.18 4974.45 4974.99 4975.15 

04-06-89 4979.15 4975.11 4975.65 4977.18 4974.24 4976.45 4980.10 4980.16 4975.02 4975.17 4979.68 4979.64 4976.28 4975.35 4974.62 4975.12 4975.40 

04-21-89 4979.31 4975.95 4975.73 4977.18 4974.32 4976.45 4980.07 4980.16 4975.11 4975.26 4979.84 4979.77 4976.44 4975.43 4974.62 4975.12 4975.40 

a 05-03-89 4979.40 4976.03 4975.82 4977.18 4974.49 4976.53 4980.07 4980.24 4975.19 4975.34 4979.84 '4979.81 4976.44 4975.43 4974.65 4975.16 4975.48 

05-17-89 4979.65 4976.15 4975.90 4977.26 4974.32 4976.53 4980.10 4980.33 4975.27 4975.34 4979.93 4979.98 4976.61 4975.60 4974.78 4975.20 4975.57 

06-01-89 4979.73 4976.24 4975.90 4977.43 4974.49 4976.54 4980.07 4980.41 4975.32 4975.42 4980.01 4979.98 4976.69 4975.73 4974.83 4975.24 4975.48 

06-13-89 4979.90 4976.40 4976.07 4977.64 4974.55 4976.70 4980.32 4980.49 4975.36 4975.51 4980.01 4980.06 4976.86 4975.77 4974.95 4975.37 4975.65 

06-30-89 4980.06 4976.49 4976.15 4977.60 4974.53 4976.53 4980.16 4980.49 4975.40 4975.59 4979.93 4980.19 4976.94 4975.81 4975.03 4975.45 4975.57 

07-12-89 4980.40 4976.82 4976.40 4978.01 4974.82 4976.78 4980.57 4980.74 4975.52 4975.76 4980.26 4980.48 4977.19 4976.02 4975.28 4975.62 4975.78 

07-28-89 4980.40 4976.20 4976.40 4977.93 4974.82 4976.78 4980.82 4980.87 4975.77 4975.76 4980.18 4980.56 4977.07 4976.10 4975.20 4975.62 4975.82 

08-10-89 4980.06 4976.40 4976.07 4977.60 4974.53 4976.74 4980.68 4980.83 4975.40 4975.59 4980.26 4980.39 4976.69 4975.77 4974.95 4975.45 4975.73 

08-24-89 4980.48 4976.90 4976.65 4978.18 4974.90 4976.99 4980.74 4980.91 4975.86 4976.01 4980.30 4980.30 4977.44 4976.27 4975.41 4975.78 4976.04 

09-07-89 4980.65 4977.07 4976.73 4978.43 4975.07 4977.11 4980.82 4981.08 4976.02 4976.09 4980.30 4980.89 4977.44 4976.35 4975.45 4975.87 4976.19 

09-21-89 4980.90 4977.24 4976.90 4978.46 4975.16 4977.16 4980.91 4981.16 4976.11 4976.13 4980.47 4981.06 4977.61 4976.52 4975.53 4975.87 4976.23 

10-05-89 4980.90 4977.24 4976.94 4978.47 4975.15 4977.03 4981.07 4981.24 4976.11 4976.13 4980.49 4981.06 4977.53 4976.43 4975.53 4975.91 4976.32 



Well No. 

MW-7 

MW-9 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 

MW-21 

MW-22 

Figure 6 

Net Change in Groundwater Elevations 

February to September, 1989 

Net Gain ( +) or Loss (-) in 

Groundwater Elevation. in feet 

+2.42 

+ 1.67 

+1.67 

+ 1.95 

+0.92 

+0.71 

+0.84 

+1.08 

+0.71 

+ 1.83 
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V EVALUATIONOFrurniTOF~UENrn 

The evaluation of pumping test data is based upon the information presented in three 

reports commonly titled, "Aquifer Testing at the Sparton Technology, Inc., Coors Road Plant 

Facility, Albuquerque, New Mexico," by Metric Corporation dated April, 1987; May, 1988; 

and November, 1988 (see Attachment 1). These data were used to calculate an estimate of 

the radii of influence (capture zone) for all eight of the recovery system wells. 

For wells PW-1, MW-18, MW-23, MW-26, MW-27, and MW-28, an assumed storage 

coefficient of 1 x 10"2 was used based upon published data for an unconfined aquifer(l). 

For well MW-24, a storage coefficient of 2.5 x 10"2 was calculated from the distance

drawdown information available. This value was also applied to calculations for MW-25 due 

to its proximity (32 feet) to MW-24. An evaluation of the pumping test where the pumped 

well was MW-25 and the observation well was MW-24 was performed. The analysis was 

done using straight line approximations to determine the transmissivity and maximum radius 

of influence<2>. The maximum radius of influence calculated from this analysis was 130 feet. 

The pumping tests in the eight wells yielded between 0.0189 and 0.317 gallons per minute 

during the various tests. This low range of yields indicates a relatively low transmissivity 

aquifer. The saturated thickness of the upper flow zone wells, typically 8 feet or less, also 

reduces the availability of water. 

(l) Groundwater, Freeze, R.A. and Cherry, J.A.; pg 61; 1979 
<2> Groundwater and Wells, Driscoll, F.G; pg 238- 241, 1986 
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The radius of influence (r0) for each well was calculated by using each transmissivity value 

from each slope of the time-drawdown and recovery data curves and applying this value to 

the following equation: 

Where: 

S = 0.3 Tt 
r2 

0 

S = coefficient of storage (dimensionless) 
T = coefficient of transmissivity, in gallons per day per foot, gpd/ft. 
t = time since pumping started, in days 
r 0 = intercept of straight line at zero draw down, in feet. 

Figure 7 presents the maximum values of the calculated radii of influence for the eight 

recovery wells. Typically, higher radii of influence occur after extended periods of time as 

reflected in the values used further on in the tests. Attachment 2 presents the calculations 

for each method of analysis. 

The calculated radii of influence for the eight recovery system wells ranged from 

approximately 4 to 135 feet. This variable radii of influence indicate that there is no overlap 

of cones of depression. However, the interim recovery well system was not designed to 

provide a complete hydraulic barrier to contaminant flow, but rather to recover contaminants 

in the higher areas of concentration based upon our understanding of the plume. 

14 
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Figure 7 

Maximum Calculated Radii of Influence 

Well No. Radius Qf Influence (Ft.) 
'--' 

PW-1 21.8 

MW-18 42.6 

MW-23 98.4 

MW-24 135.0 

MW-25 48.4 

MW-26 22.8 

MW-27 4.35 

MW-28 20.2 

15 
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Operational pumping rates based on a field test conducted in July, 1989 are listed in Figure 

8. The average operational pumping rate from Figure 8 is approximately 38% higher than 

the average pumping rate during the three various tests. This would suggest a somewhat 

higher radius of influence than the radius of influence calculated during the analyses of the 

pumping tests. Although there undoubtedly is some increased radius of influence, the low 

transmissivities calculated for the aquifer and the low average pumping rates indicate that 

they are not substantially larger. 
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Figure 8 

Recovery System Discharge Rates 

Well Discharge Discharge Refill Discharge Discharge Percent 
Volume Time Time Rate Rate Total 
(ml) (s) (s) (gpm) (gpd) Discharge 

18 240 1.96 10.12 0.31 453.46 16.5% 

23 455 2.52 7.92 0.69 994.74 36.2% 

24 80 4.41 22.01 0.05 69.11 2.5% 

25 190 4.41 22.01 0.11 164.14 6.0% 

26 60 2.52 7.92 0.09 131.17 4.8% 

27 260 1.96 10.12 0.34 491.25 17.9% 

28 120 2.78 19.89 0.08 120.82 4.4% 

"""'"""' PW-1 320 2.78 19.89 0.22 322.18 11.7% 

TOTAL DISCHARGE 2746.87 (GPD) 

Volumes and cycle times taken on 7/18/89 
Volume for MW-23 is estimated based on airline reading of 9" 

17 
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VI EVALUATION OF MASS REMOVAL 

An evaluation of the mass of TCE removed by the recovery system was conducted by 

estimating the quantity of TCE removed and comparing that to an estimate of the quantity 

of TCE in the target impact area, that is, the more contaminated area of the contaminant 

plume. 

The area encompassed by the 3,000 ug/1 contour (see Figure 3) was selected as the 

evaluation area. This area represents the more concentrated area of the contaminant plume, 

and all eight recovery wells are within this contour. The evaluation is based on conditions 

prevailing during the 3rd quarter of 1989 since the most complete data set is available for 

that period. 

We have assumed that the recovery wells are extracting water with the same TCE 

concentration as seen in the monitoring wells. Finally, we have assumed a porosity for the 

upper flow zone of 0.43 based on a fine sand aquifer (Todd, D.K., 1959, Ground Water 

Hydrology, Figure 2.6, p. 24 ). 

The steps involved in this evaluation are all follows: 

1) The average saturated thickness of the aquifer in the impact area was calculated from 

water level data for wells inside the 3,000 ug/1 contour to be 7.6 feet. (See Figure 

9). 
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Figure 9 

Saturated Thickness Determination 

Water Table Aquitard Saturated 
Elevation Elevation Thickness 

Well No. 8-24-89 ft. msl ft. 

MW-9 4976.90 4968.00 8.9 

MW-12 4976.65 4967.81 8.8 

MW-14 4974.90 4967.94 7.0 

MW-16 4980.74 4974.13 6.6 

MW-33 4976.04 4969.11 6.9 

Average 7.6 
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2) The areas inside the 3,000 ug/1 and the 10,000 ug/1 contours were determined with 

a planimeter to be as follows: 

Contour, ug/1 Area, sq.ft 

3,000 
10,000 

228,480 
78,720 

Note that the area shown for the 3,000 ug/1 contour is the area between the 3,000 and 

10,000 ug/1 contours. 

3) The average concentration within each contour was calculated by averaging the 

extreme values for each area. Thus, for the area inside the 3,000 ug/1 contour, 3,000 

and 10,000 were averaged to yield 6,500 ug/1 (6.5 ppm). For the area inside the 

10,000 ug/1 contour, 10,000 was averaged with the concentration at well MW-16, which 

was assumed to be the maximum, which was 16,900 ug/1. This average was 13,450 

ug/1 (13.5 ppm). 

4) The total mass of TCE inside the 3,000 ug/1 contour was then calculated as follows: 

lbs TCE = (Area) x (Sat. thickness) x (Porosity) 

x (62.4 lbs/cu. ft.) x (TCE, ppm/106) 

Contour 

3,000 
10,000 

Sat. Thickness 
Area. ft2 ft. Porosity 

228,480 
78,720 

7.6 
7.6 

20 

0.43 
0.43 

TCE.ppm 

6.5 
13.5 

lbs. TCE 

303 
217 

Total 520 
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5) The average daily recovery rate for the system during 1989 was approximately 2,000 

gallons per day (gpd). This is shown in Figure 10. During this first year of operation, 

the system was plagued with several problems which reduced this rate. We expect 

that this rate will increase to somewhere between 2,600 and 3,000 gpd once these 

problems are resolved. We have, however, used an average rate of 2,000 gpd for this 

evaluation. 

6) The average TCE concentration at each well was estimated from the contour map 

(Figure 3) and is shown in Figure 11 along with the percent of total discharge for each 

well based on a field test conducted in mid-1989. Figure 11 also shows the mass of 

TCE removed, based on a total discharge rate of 2,000 gpd, to be 44.8 lbs/year. 

7) Based on the mass removed (44.8 lbs/yr) and the total mass in the impact area (520 

lbs.), the portion of the total mass removed is: 

( 44.8/520) X 100 = 8.6% 

Had the recovery rate averaged 2,600 gpd (see Step 5), the mass recovered would 

have been 58.2 lbs. or 11.2%. 

While we recognize that the mass recovered will diminish with time, we feel that this 

mass recovery rate represents a significant impact on the contaminant plume in the 

target area. 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Figure 10 
Groundwater Recovery Rates 

1989 

Gallons 
Recovered 

52,400 

32,100 

59,000 

33,100 

50,600 

83,000 

66,000 

78,300 

87,100 

64.100 

78,300 

53,400 

Harding Lawson Associates 

Average 61,450 gallons/month 

61.450 = 
30 days/month 

2,048 gallons/ day 
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Figure 11 

Mass of TCE Recovered 

TCE Mass of TCE 
Recovery Concentration %of Total Removed 
Well No. (ppm) Discharge lbs/yr 

PW-1 3.3 11.7 2.4 

MW-18 3.4 16.5 3.4 

MW-23 9.9 36.2 21.8 

MW-24 16.9 2.5 2.6 

MW-25 16.9 6.0 6.2 

MW-26 12.0 4.8 3.5 

MW-27 3.8 17.9 4.1 

MW-28 3.0 4.4 0.8 

100.0 44.8lbs. TCE/yr 
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Vll STATISTICAL ANALYSES OF IDSTORICAL DATA 

Statistical methods were applied to the historical groundwater concentration database 

generated under the quarterly New Mexico monitoring program. TCE was used as the 

indicator parameter for these statistical analyses since it is the predominant contaminant, and 

since there is a more detailed history of TCE concentrations in the database. A summary 

of these data, by well, is shown in Figure 12, and covers the period from 1986 through 1989. 

Upon review of this data, two of the analytical results appeared to be anomalously low and 

were excluded from all statistical analyses performed. These two results included the 2nd 

quarter of 1988 for well MW-15 (shown in Figure 12 as "TCE15") and the 3rd quarter of 

1988 for well number MW-22 ("TCE22"). 

The statistical methods employed included linear regression analysis, using the least squares 

method, and the determination of statistically significant differences between means, using 

a Student's t-test. A detailed discussion of these methods is beyond the scope of this report, 

but may be found in any Statistics textbook.· 

Linear regression was applied to the TCE data from each well in order to "smooth" the high 

degree of variation in the individual quarterly results and to show the general trend of TCE 

concentration over time. A sequential "period number" was used as the independent variable 

in all cases, which is standard practice in time series analysis. 
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FIGURE 12 

SPARTON TECHNOLOGY, INC. 
COORS ROAD FACILITY 

------------------------
HISTORICAL TCE CONCENTRATIONS FROM QUARTERLY GROUNDWATER MONITORING DATA 

[--------------------------- TCE, ug/1 ---------------------------] 

PERIOD YEAR QTR TCE6 TCE8 TCE9 TCE14 TCE15 TCE16 TCE18 TCE21 TCE22 TCE23 
------- ---- --- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

1 1986 1 310 100 6100 
2 1986 2 110 160 8300 
3 1986 3 420 150 5000 20000 5400 
4 1986 4 390 190 5000 4900 940 36000 3600 2300 230 7500 
5 1987 1 300 84 4500 5000 630 2;1.000 4000 1700 170 6500 
6 1987 2 320 69 3600 1800 580 23000 3000 1400 270 3700 
7 1987 3 540 300 6400 2100 650 25000 4800 2100 370 3900 
8 1987 4 360 150 7100 2700 480 28000 4300 2000 240 13000 
9 1988 1 280 45 5500 6200 370 26000 3500 1800 150 13000 

10 1988 2 170 93 4800 5000 10 25000 3100 1100 230 11000 
11 1988 3 52 66 3300 5200 380 26000 3800 1500 63 3900 
12 1988 4 99 190 4200 5600 250 22000 4200 1300 120 8000 
13 1989 1 55 82 4000 3300 180 16000 900 110 
14 1989 2 4400 4900 200 14000 520 150 
15 1989 3 2500 3000 200 13000 460 120 
16 1989 4 2300 2200 260 16000 1100 91 
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Figures 13 through 22 show scatter plots of the data along with the regression line 

calculated over the entire range of data (1986-1989). As can be seen from these plots, in 

all cases except one the slope of the regression line is negative, that is to say, the 

concentrations are decreasing with time due to pumping and to natural dispersion and 

advection mechanisms. The one exception is found at well MW-23 which regression showed 

to have a positive slope, or increasing concentration with time through the end of 1988 when 

this well was converted to a recovery well. This may be due to a buried channelized flow 

from the source area, or may be the result of the unusually high variation in the data at well 

MW-23. 

A summary of the regression equations for each well, along with the individual regression 

results is included in Attachment 3. 

In order to evaluate the effects of the recovery system, only those wells with quarterly 

historical data extending through 1989 were selected so that a "before" (pre-recovery system) 

and "after" (post-recovery system) comparison could be made. These wells included MW-

9, MW-14, MW-15, MW-16, MW-21, and MW-22 (see Figure 12). 

Since the recovery system was started up in early January 1989, the pre-recovery period used 

was 1986 through 1988. For the post-recovery period, data from the 3rd quarter of 1988 

through the 4th quarter of 1989 were used. The last two quarters of 1988 were included to 

avoid the potential for a step change in. concentration to mask the results of an evaluation 
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based on a change in the slope of the regression. A step change is a sudden shift in the 

order to magnitude of the data, and may or may not be accompanied by a difference in the 

rate of change or slope of the data. 

Using these two groups of data (pre- and post-recovery) for each well, linear regression was 

applied to each data group, and the resulting rates of change in TCE concentration 

(regression line slopes) were compared. The results indicate that for four of the six wells 

examined, the TCE concentration decreased at a faster rate during the post-recovery period. 

For one of these wells, MW-14, the rate changed from +232 ug/1/quarter during the pre

recovery period to a -606 ug/1/quarter during the post-recovery period; a 90 degree shift in 

slope. Another significant change in slope was noted at well MW-16 in the source area 

where the rate of TCE decrease changed from -121 ug/1/ quarter in the pre-recovery period 

to -2257 ug/1/ quarter in the post-recovery period. 

The remaining two wells showed a slightly lower rate of decrease in the post-recovery period. 

These wells are MW-15 and MW-22. Neither of these wells is in the immediate vicinity of 

any recovery well, and well MW-22 is cross-gradient form the source area. Lack of proximity 

to a recovery well is the apparent reason that these two wells did not show the effects 

experienced in the other four wells, all of which are in close proximity to a recovery well. 

Figure 23 shows a comparison of the rates of contaminant decrease for the two periods for 

each of the six wells. Figures 24 through 29 show the regression lines for each well for both 

the pre-recovery and post-recovery periods. 
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FIGURE 23 

COMPARISON OF RATES OF CONTAMINANT DECREASE 

WELL 
NO. 

9 

14 

15 

16 

21 

22 

AVERAGE 

RATE OF CHANGE IN TCE 
CONCENTRATION, ug/1/quarter * 
[----------------------------] 

86 - 88 3Q88 - 4Q89 
------- ----------

190 277 

+ 232 606 

70 21 

121 2257 

92 140 

12 5 
--------- ---------

42.2 - 551.0 

* As measured by the slope of the 
least squares regression line. 
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Attachment 4 includes the results of the regression analyses for each case. 

As can be seen from Figure 23, the average rate of decrease in TCE concentration during 

the pre-recovery period was 42 ug/1/quarter. This average rate increased over tenfold to 

551 ug/lfquarter, due to the effects of the recovery system. 

The second statistical method applied to the historical data was the calculation and 

comparison of means (averages). For each well, a mean concentration was calculated for 

each of the two periods (pre- and post-recovery). In every case, the mean concentration was 

lower in the post-recovery period. The two means for each. well were then compared, using 

a Student's t-test, to determine whether the difference between the means was statistically 

significant or due to the inherent variation in the data. In all but one case the difference 

was significant at the 95% confidence level. Well MW-14 was the only well where the 

difference was not significant at the 95% confidence level. This is probably due to the 

relatively high variance during the post-recovery period. 

The average TCE concentration for all six wells during the pre-recovery period was 6,207 

ug/1. This dropped to 3,745 ug/1 during the post recovery period; a 39.7% decrease. Figure 

30 shows this data. 
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FIGURE 30 

STATISTICAL COMPARISON OF MEANS @ 95\ CONFIDENCE LEVEL 
------------------------------------------------------

Historical TCE Concentrations from Quarterly Groundwater Monitoring Data 

[--------------------------- TCE, ug/1 ---------------------------] 

PERIOD YEAR QTR TCE6 TCE8 TCE9 TCE14 TCE15 TCE16 TCE18 TCE21 TCE22 TCE23 
-------

1 1986 1 310 100 6100 
2 1986 2 110 160 8300 
3 1986 3 420 150 5000 20000 5400 
4 1986 4 390 190 5000 4900 940 36000 3600 2300 230 7500 
5 1987 1 300 84 4500 5000 630 21000 4000 1700 170 6500 
6 1987 2 320 69 3600 1800 580 23000 3000 1400 270 3700 
7 1987 3 540 300 6400 2100 650 25000 4800 2100 370 3900 
8 1987 4 360 150 7100 2700 480 28000 4300 2000 240 13000 
9 1988 1 280 45 5500 6200 370 26000 3500 1800 150 13000 

10 1988 2 170 93 4800 5000 25000 3100 1100 230 11000 
11 1988 3 52 66 3300 5200 380 26000 3800 1500 3900 
12 1988 4 99 190 4200 5600 250 22000 4200 1300 120 8000 
13 1989 1 55 82 4000 3300 180 16000 900 110 
14 1989 2 4400 4900 200 14000 520 150 
15 1989 3 2500 3000 200 13000 460 120 
16 1989 4 2300 2200 260 16000 1100 91 

pre-recovery no. data points = n1 12 9 8 10 9 8 
pre-recovery mean = x1 5316.6 4277.7 535 25200 1688.8 222.5 =====> 6206.81 pre-rec. mean 
pre-recovery std deviation = s1 1455.2 1623.8 215.07 4541.1 398.26 78.330 

post-recovery no. data points = n2 4 4 4 4 4 4 
post-recovery mean = x2 3300 3350 210 14750 745 117.75 =====> 3745.46 post-rec. mean 
post-recovery std deviation = s2 1055.1 1132.8 34.641 1500 306.53 24.635 ---------

39.66 \ decrease 
difference betweem means = x1-x2 2016.6 927.77 325 10450 943.88 104.75 ------------------

d1 1379.3 1505.9 180.94 4003.6 375.47 66.910 
d2 0.5773 0.6009 0.6123 0.5916 0.6009 0.6123 
d1*d2 796.37 904.94 110.80 2368.5 225.63 40.974 

(x1-x2)/(d1*d2) = tc 2.5323 1.0252 2.9331 4.4119 4.1833 2.5564 

from table of t values t.95 2.14 2.20 2.23 2.18 2.20 2.23 
@ n1+n2-2 degrees of freedom 

--------------
d1 = SQRT(((n1-1)*(s1~2)+(n2-1)*(s2~2))/(n1+n2-2)) 
d2 = SQRT((1/n1)+(1/n2)) 

IF tc > t.95 THEN THE DIFFERENCE BETWEEN THE MEANS IS SIGNIFICANT AT THE 95\ CONFIDENCE LEVEL. 



Harding Lawson Associates 

In summary, these statistical analyses show that since the recovery system was placed in 

operation, the average concentration of TCE in the groundwater has decreased 

approximately 40%. Additionally, the recovery system has accelerated the average rate of 

decrease of contaminant concentration form 42 ug/1/quarter to 551 ug/1/quarter. 

47 



Harding Lawson Associates 

VIII CONCLUSIONS 

The intent of the recovery system is to retard the spread of the contaminant plume during 

the completion of the RFI and CMS, at which point a final solution may be determined and 

implemented. Although this evaluation has focused on TCE, it is clear that other 

contaminants included in the plume are in fact also being removed. This evaluation has 

shown that the recovery system has accomplished the following: 

reduction of contaminant mass in the target impact area of approximately 9% in one 

year; 

acceleration of the rate of decrease in contaminant concentration over tenfold; 

reduction of the average concentration of contaminant in the target impact area of 

approximately 40%. 

It is readily apparent from these data the recbvery system is accomplishing or exceeding the 

goals for which it was designed. 

We recommend that operation of the current system be maintained until completion of the 

RFI and CMS, at which time a final solution encompassing the entire contaminant plume 

may be identified and implemented. 
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AQUIFER TESTING 

AT THE 

SPARTON TECHNOLOGY, INC. 

COORS ROAD PLANT 

Aquifer tests were performed in three wells at the Sparton 

Technology, Inc., Coors Road Plant during March 1987. The 

purpose of the testing was to estimate the aquifer per~ 

meability of the "upper flow zone". The resulting informa

tion will be used in design ·of a pollution recovery well 

network, and possibly a recharge well~network. The "upper 

flow zone" consists generally of the upper 5 to 10 feet of 

the saturated zone at the Coors Road site separated from the 

remainder of the saturated zone by a fine grained aquitard 

unit. 

Pumping tests were conducted in three wells; MW-16 and MW-24 

in the pond and sump area on the northwest side of the 

building, and in MW-18 located about 60 feet west of the west 

corner of the building. 

The tests were conducted as follows: 

Well: MW-16 

: 72 hr 

Test Type: Constant Drawdown 
Test Drawdown: 2.38 ft 
Available Drawdown: 5.4 ft ± 
Duration of Pumping: 4325 min 
Average Discharge: 0.145 gpm 
Observations Taken in Wells: MW-16 (recovery) , Mt~-24, HW-25, 

MW-17 

Well: MW-24 

: 73 hr 

Test Type: Constant Drawdown 
Test Drawdown: 3.26 ft 
Available Drawdown: 8.1 ft ± 
Duration of Pumping: 4390 min 
Average Discharge: 0.205 gpm 
Observations Taken in Wells: MW-24 (recovery), MW-16, MW-25, 

MW-17 



~'lell: MW-18 
Test Type: Constant Discharge 
Maximum Drawdown: 5.02 ft 
Available Drawdown: 12.6 ft ± 
Duration of Pumping: 2940 min = 49 hr 
Average Discharge: 0.264 gpm 
Observations Taken in Wells: MW-18 

Since wells MW-16 and MW-24 are 2-inch i.d. wells, the tests 

were conducted using a 1.67-inch o.d. positive displacement 

pump having a maximum capacity of about 2.5 gpm. The com

bination of small well diameter (making it difficult to obtain 

reliable water levels in the· pumped well with small drawdowns, 

i.e., less than 3.5 feet) and low well capacities i.e., less 

than 0.25 gpm (making it difficult to maintain a constant 

discharge) resulted in the selection of a constant drawdown 

test for wells MW-16 and MW-24. Also significant is the 

fact that HW-16 and ~m-24 are only 11.3 feet apart, providing 

a close observation well for each test. 

Well MW-18 is a four-inch diameter well with no close obser

vation wells available. As a result, a constant discharge 

test was performed on MW-18, with drawdown and recovery 

measurements taken in the pumped well. 

All water level measurements were made with electronic sounders 

and are felt to be accurate to within ± 0.01 ft. 

Volatile organic samples were collected periodically during 

each of the tests, and metal samples were collected near the 

end of each test. 

The water level and discharge data collected during each test 

is presented in APPENDIX A. 



The results of the aquifer testing are presented in TABLE 1. 

The constant drawdown data from the pumped wells (MW-16 

and HW-24) were analyzed by Lohman, 1972. The residual

drawdown data from the pumped wells and the time-drawdown 

and residual-drawdown data from the observation wells were 

analyzed using Jacob plots (wells MW-16, and .HW-24 tests) 

Lohman, 1972 suggests that the recovery method is strictly 

applicable only to tests of constant discharge and variable 

drawdown or recovery, however, recovery tests generally give 

values of T in close agreement with constant drawdown tests. 

The testing performed on MW-18 consisted of a constant dis

charge test with measurements taken in the pumped well. The 

data were analyzed using Jacob plots. 

All of the plots are presented in APPENDIX B. 

The time drawdown plots were checked to ensure that u < 0.05 

and, thus, validate the use of the Jacob solution. 

The M\v-18 data were checked using a procedure suggested by 

Schafer, 1978 to establish which portions of the data are 

casing storage affected. 

Based on the previously described testing, it is felt that 

the best estimate for the permeability (hydraulic conductivity) 

of the upper flow zone in the pond and sump area is about 

5 x 10- 3 em/sec. (see TABLE 1). Likewise, the best estimate 

for the permeability of the upper flow zone in the vicinity 

of MW-18 is about 3 x 10-* em/sec. (see TABLE 1). 

The residual-drawdown curves (APPENDIX B) show some evidence 

that a "recharge effect•: may be occurring during the pumping 

period. The residual drawdown curves generally show a t/t' 



TABLE J. 

Aquifer Testing 

Sparton Technology, Inc. Coors Road Plant 

Apparent Apparent 
Pumped Observations T b K 
Well at Curve (gpd/ft) (ft) (ft/day) (em/ sec) Comments 

MW-16 MW-16 s t 57.3 5.4 1.41 5.000 X 10- 4 Represents Grouted 
w vs Zone Near l-1W-16 

Q r-z-
w 

Early R-D 14.1 5.4 0.35 1.23 X 10- 4 Represents Grouted 
Zone Near MW-16 

Late R-D 49.1 5.4 1.22 4.29 X 10- 4 Represents Grouted 
Zone Near MW-16 

M{'l-16 l-1W-24 Early T-D 479 5.4 11.9 4.18 X 10- 3 Selected. Value 

Early R-D 2734 5.4 67.7 .2.39 X 10- 2 "Recharge" Affected 

Late R-D 781 5.4 19.3 6.82 X 10- 3 Good Value 

MW-24 MW-24 s t 
275 8.05 4.57 1.61 X 10- 3 Well Loss Affected w vs 

Q r-z-w 

Early R-D 22.9 8.05 0. 38 . 1.34 X 10- 4 Well Loss Affected 

Late R-D 846 8.05 14.0 4.96 X 10- 3 Selected Value 

MW-24 MW-16 T-D 773 8.05 12.8 4.53 X 10- 3 Selected Value 

Early R-D 410 8.05 6.81 2.40 X 10- 3 Good Value 

Late R-D 1203 8.05 20.0 7.05 X 10- 3 "Recharge" Affected 

MW-18 MW-18 Early T-D 29.0 12.6 0.31 1.09 X 10- 4 Casing Storage Affecte 

Late T-D 87.1 12.6 0.92 3.26 X 10- 4 Selected Value 

Early R-D 131 12.6 1.39 4.90 X 10- 4 Casing Storage and 
Recharge Affected 

Late R-D 15.2 12.6 0.16 5.69 x 10- 5 Casing Storage 
Affected 

,. 



value greater than 2 at zero drawdown, suggesting a "recharge 

effect". Possible explanations of the apparent "recharge 

effect" include reduction or reversal of prevailing down

ward vertical leakage in the cone of depression during the 

tests or induced flow from a more permeable burried channel(s) 

existing within the upper flow zone. Evaluation of the 

analyses of volatile organic samples collected during the 

pumping tests (see APPENDIX C) indicates that if a "recharge 

effect'' is occurring the recharge water has approximately the 

same organic contaminant levels as the water adjacent to the 

well. 



APPENDIX A 

PUMP TEST DATA 



Date 3/3/87-3/07/87 

CONSTANT DRAh~OWN AQUIFER TEST 

WELL MW-16 

DRAWDOWN 2 . 3 8 I 
---::::....:..::~-----

Static Water Level 66.98' 

t Total 
sw time t t' t/t' ~ Discharge Water 

(h:m:s) (min} (min} r ·(gpm) Removed Q w 
(m/ft2 ) (gal) (ft·~/c 

1·?0·00 15 11:)~2 0.251 9 5 

1·28·00 23 2349 0.267 8.9 

L3:29:00 24 2451 0.198 12.0 

L3:33:30 28.5 2910 0.192 12.4 

li·111•00 30 3063 . 0 .195 12.2 

3·40·00 111 3574 0.264 9.0 

_3·48:00 43 4391 0.227 10.5 

3·51:00 46 4697 0.213 11.2 

.3:56:00 51 5208 0.231 10.3 

.4:09:00 64 6535 0.203 11.7 

·19:55 75 7659 0.251 9.5 

4:28:30 83.5 8527 0.240 9.9 

4:38:25 93 9497 0.236 10.1 

~:48:30 103.5 10569 0.243 9.8 

4:59:40 114.5 11692 0.236 10.1 

5:19:00 134 13684 0.229 10.4 

5·1~·00 1 t; ~ lt:;f\?4 0.227 10.5 

~-n~-.1.:; 17q 18279 0.216 11.0 

S.·~3·45 209 21342 0.198 12.0 

7 •03·33 238.5 24355 0.190 12.5 

L:_O 4. 30 299.5 30584 0.186 55 gal 12.8 

J:03:34 358.5 3nnoq 0.198 12.0 

):02:30 417.5 42634 0.195 12.2 

.:03:55 479 48914 0.189 12.6 

)·04·18 539 55041 0.203 11.7 

:03:30 598.5 61117 0.205 11.6 

)1:\·10 660 67397 0.193 110 gal 12.3 

•_09 ·12 784 80059 0.211 11.3 

·08:13 903 92211 0.160 14.9 

:12:15 1027 104873 0.1&5 165 aal 14.4 
- ·-



Date 313/87-3/07{87 
I 

CONSTANT DRAh~OWN AQUIFER TEST 

WELL MW-16 ----------------
DRAWDOWN ____ 2~o~3~8_' ______ __ 

Static Water Level 6 6 0 9 8 ' 

t Total 
sw time t t' t/t' "2 Discharge Water 

(h:m:s) (min) (min) r (gpm) Removed Q w 
(m/ft2 ) (gal) (ft·~/c: 

10o09:50 1265 129177 0.157 220 gal 15oL 

13o02 1437 146741 Ool76 13o5 

14:00:00 1495 152664 Oo156 15o3 

15:03:00 1558 .. 159097 0.160 l4o9 

l6·17o00 lf\32 166654 Ool66 14.3 

17o07:00 1682 17160 0.151 275 gal 15.8 

18:04:00 1739 177580 0.170 l4o0 

20:42:00 1897 1Q~7lt; 0.166 14.3 

2lo58o00 1973 201476 0.166 14o3 

23:06:00 2041 208419 0.151 l5o8 

~ o .1 a ?07t::; - - 330 _ _gal -
24o09o06 2104 214853 0.144 16.5 

2o05:51 2221 226ROO 0.156 l5o3 

4onf:;·~5 2341 239054 0.145 16.4 

6o07•00 2462 - 251410 Oo147 385 gal l6o2 

Ji:07:14 2582 263664 Oo147 16.2 

10:44:41 2740 27'9799 Oo145 16.4 

l2o06oQQ 2821 288070 0.145 16. 3. 

lA: 04:28 2939o5 300171 0.140 440 gal 17o0 

~6o01•00 3011R 312272 0.121 l9o7 

LB_o1lo30 3186o5 325394 Oo119 2~0 

2_Q: 07:20 3302o5 337239 0.126 18.9 

22:14:10 3429 350157 0.123 495 gal 19.4 

24:9:00 3544 361900 0.122 19.5 

1o57:36 3652o5 372980 0.132 535 qa1 18o0 

_ _4: 0 7: 4 8 3783 386306 0.127 18.8 

:08:00 3903 398560 Oo117 20o4 

8:09:00 4024 410916 0.117 20.3 

LO: 07 4142 42?9€\h Oo11S 20o2 

L1: 00 4195 - - CjQ() o;=ol -
----



Date 3/3/87-3/07/87 

CONSTANT DRA\'IDOWN AQUIFER TEST 

WELL ----~M~W~-~1~6~------

DRAWDOWN ___ 2 __ .3_8_'----------

Static Water Level 66.98" 

t Total 
sw time t t' t/t' ·~ Discharge Water 

(h:rn:s} (min) (min) r (gpm) Removed Q w 
(m/ft2 l (gal) (ft·~/q 

12:40:00 4295 438590 0.115 590 gal 20.7 

l1.·01.·4., 4319 441040 0.090 625 26.4 
-. 

. 

' 

·---- --. .. --··-
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Date:3/3/87-3/07/87 

Pumped Well MW-16 

Measurements at Well M~l-16 

Pump Speed: Q: gpm 

Static Water Level --------

time t t' t/t' 
Drawdown 

(h:m:s) (min) (min) (ft) Comments 

J 13·10 4325 0 

13·17:30 4332.5 7.5 578 .83 
Pump OFF 
~-- ~" "" .............. v.vv 

13·17·44 4112 7 7 7 Sf11 .76 
.. 

13·17·Sf1 4332 9 7 9 548 .73 

13·18·22 4333 4 R 4 516 .70 

13·18·34 4333.6 8.6 504 .68 

13:18:52 4333.9 8.9 487 .65 

13:20:00 4335 10 434 .55 

22:00 4337 12 361 .42 

24:00 4339 14 310 .31 

26:00 4341 16 271 .24 

28:00 4343 I 18 241 .21 

13:30:00 4345 20 217 .15 

35 4350 25 174 .09 

40 4355 30 145 .06 

45 4360 35 125 .04 

50 4365 40 109 .03 

14·00:00 4375 50 87.5 .03 

14:10:00 4385 60 73.1 .02 

14:20:00 4395 70 62.8 .02 

14:30:00 4405 80 55.1 .02 
J 

14:40:00 4415 90 49.1 .02 

14:50:00 4425 100 44.25 .02 

15:00:00 4435 110 40.3 .01 

15:20:00 4455 130 34.3 .01 

15:40:00 4475 150 29.8 .01 

15:58 4493 168 26.7 0 

16:49:56 4545 220 20.7 .01 

18:16:09 4631 306 15.1 .01 

19:08:00 4683 358 13.1 .01 
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Date: 3/3/87-3/07/87 

Pumped Well --~MW~--1~6 __ _ 

Measurements at Well MW-16 

Pump Speed: Q: gpm 

Static Water Level ------
time t t' t/t' 

Drawdown 
(h:rn:s) (min) (min) (ft) Comments 

20:26:00 4761 436 10.9 .01 

22:22 4877 552 8.8 .01 

24:10 4985 660 7.6 0 

2:08 5103 778 6.6 0 

3:27 5182 857 6.0 .01 

6:11 5346 1021 5.2 0 

9:10 5525 1200 4.6 0 

Test Terminate:! 

. 

.. 

i 
- -
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Date: 3/3/87-3/07/87 

Pumped Well HW-16 

Measurements at Well --~M~W_-~24~-

Pump Speed: Q: gpm 

Static Water Level 67.32' 

time t t' t/t' 
Drawdown 

(h:m:s) (min) (min) (ft) Comments 

13:05:00 0 0 on Furno ON 

13·06·15 1 0 00 

13:11·52 " 7 0.05 

13·18·0(} 13 0.06 

13·23·32 1H S 0.06 

13_:26. 54 22 I 0.06 
-

13:32:55 28 0.06 

13:38:03 33 0.07 

13:42:50 38 I 0.07 

13:48:07 43 0.07 

13:52:40 48 0.08 

13:57:55 53 0.08 

14:06:00 61 0.08 

14:17:10 72 0.10 

14:25:48 81 0.11 

14:35:30 90.5 0.11 

14:46:00 101 0.11 

14:56:57 112 0.11 

15:16:04 131 0.11 

15:35:41 151 0.12 

16:00:58 176 0.12 ~ 

~6·31·01 ~nfi n 1? 

l'Z·_00•4R 23fi n 11 

_l8. 01· 00 2C}fi n 1.1 

~9_ •_O_l. 22 31:ifi c; 0 14 

lq·')C}·20 414 s 0 15 

21·0_1·06 47fi 0.15 

22·01·38 l:i1fi 5 0 1S 

23·01·13 sq6 0 ] 4 

24:05:09 660 0 14 -- -- -
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Date:3/3/87~3/07/87 

Pumped Well Hvl-16 

Measurements at Well MW-24 

Pump Speed: Q: gpm 

Static Water Level 67.32' 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) ( ft) Comments 

2·_02·_30 777 s 0 14 

4•04·1~ Rqq c; 0 14 

6·03·47 1n1q 0 14 

9·00·46 1196 0.13 

13•06·12 1441 _0_ 0.12 

13•SS·33 14_90 5 0 12 

14·59·33 1555 5 0.13 

16:13:59 1629 0.12 

17:00:00 1675 0.13 

18:01 1736 0.14 

20:37:00 1892 0.14 

21:55 1970 0.14 

23:02 2037 0.13 

3 24:03:42 2099 0.12 

2:01:13 2216 0.13 

4:03:16 2338 0.13 

6:04:30 2460 - 0.14 

8:01:40 2577 0.13 

10:00:00 2695 0.13 

12:00:54 2816 0.12 

14:07:28 2942.5 0.12 

16:15:56 3071 0.12 

18:14:40 3190 0.13 

20:10:25 3305.5 0.13 ' 

22:17:00 3432 0.13 

5 24:03:49 3539 0.12 

1:53:37 3648.5 0.13 

4:02:30 3777.5 0.13 

5:59:00 3894 0.13 

8:00:00 4015 0.13 
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Date:3/3/87-3/07/87 

Pumped Well MW-16 

Measurements at Well MW-24 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s} (min) (min) (ft} Conunents 

'6 10:02:00 4137 0.12 

12:25:30 4281 0.11 

13:10:00 4325 0 - 0.08 Pump OFF 
n,.,,..,._ .. To .... T""',; -1- ~ ., -4-

'J. e 
13:10:15 4325.25 0.25 17301 0.08 

13:10:30 4325.50 0.50 8651 0.085 

45 4325.75 0.75 5767 0.085 

11:00 4326.00 1.0 4326 0.085 

15 4326.25 1.25 3461 0.085 

_3_0 432fi so 1 r;o 2904 0 ORS 

.1!:; A~?h 7r; 1 7t; ?472 0 OBS 

1~·1?-nn .1~?7 () ? ()() ?lfi3 r; 0 ORS 

12·3_0 41?7 r; ? t;() 1731 0.085 

13·00 432R 0 3 00 1443 0.08 

13·30 43?R r; 1 r;n 1237 0.08 

14·00 432q 0 4 00 1082 0.08 

14·30 4329 s 4.50 962 0.075 

15·00 4330 0 5 00 866 0.075 

16·00 4331 0 6 00 722 0.075 

17:00 4332 7.00 619 0.075 

18:00 4333 8.00 542 0.075 

19·0G 4334 9.00 482 0.075 

13:20:00 4335 10.00 434 0.075 

21:00 4336 11.00 394 0.075 

22:00 4337 12;00 361 0.075 

23:00 4338 13.00 334 0.07 

24:00 4339 14.00 310 0.07 

25:00 4340 15.00 289 0.07 

27:00 4342 17.00 255 0.07 

29:00 4344 19.00 229 0.07 

13:31:00 4346 21.00 207 0.07 
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Date: 3/3/87-3/07/87 

Pumped Well ---=M~W_-~1~6--

Measurements at Well MW-24 • 

Pump Speed: Q: gpm 

Static Water Level --------

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

6 35:00 4350 25.00 174 0.065 

13:40:00 4355 30.00 145 0.06 

13:45:00 4360 35.00 125 0.06 

13:50:00 4365 40.0 109 0.06 

14:00:43 4376 51.0 85.8 0.06 

14:11:05 4386 61.0 71.9 0.06 

14:21:10 4396 71.0 61.9 0.05 

14:31:30 4407 82.0 53.7 0.05 

14:41:31 4417 92.0 48.0 0.045 

14:51:20 4426 101.0 43.8 0.045 

15·01:10 4436 111.0 40.0 0.045 

15:20:53 4456 131.10 34.0 0.04 

15·40:51 4476 151.10 29.6 0.04 

15:55:04 4490 165.0 27.2 0.02 

16:48:34 4544 219.0 20.7 0.02 

18:15:00 4630 305.0 15.1 0.02 

19:07:09 4682 357.0 13.1 0.02 

20:25:11 4760 435.0 10.9 0.02 

22:21 4876 551.0 8.95 0.02 

24:09:00 4984 659.0 7.6 0.01 

2:08 5103 778.0 7.6 0.01 

3:28 5183 858 6.0 0.02 

6:11 5346 1021 5.2 0.03 

9:04 5519 1194 4.6 0.04 Test Terminated 
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Date: 3/3/87-3/07/87 

Pumped Well MW-16 

Measurements at Well MW-25 

Pump Speed: Q: ---- gpm 

Static Water Level 67.59 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) ( ft) Comments 

13:05:00 0.02 

13:07:53 8 0.02 

13:13:22 8.5 -.04 

13:20:49 16 0.00 

13:24:20 19.5 0.00 

13:30:36 26 0.00 

13:35:40 31 -0.01 

13:40:27 35.5 0.00 

13:45:23 40.5 -0.01 

13:50:24 45.5 -0.01 
" 

13:55:40 51.0 o.oo 
14:06:51 62 0.01 

14:18:03 73 0.01 

14:26:40 82 0.00 

14:36:15 91 0.00 

14:46:53 102 0.01 

14:57:46 113 0.01 

15:16:50 132 0.01 

15:36:20 151.5 0.01 

16:01:40 177 0.01 

16:31:40 207 0.01 .. 
17:01:31 236.5 0.01 

18:02:00 297 0.03 

19:02:10 357 0.03 

20:00:12 415 0.03 

21:01:55 477 0.02 

22:02:24 537 0.02 

23:01:5~ 597 0.02 

24:06:0i hhl 0.03 

2:04:0~ 779 0.02 -""_"_ 
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Date:3/3/87-3/07/87 

Pumped Well --~M~W_-~1~6 __ _ 

Measurements at Well MW-25 

Pump Speed: Q: gpm 

Static Water Level 67.59 

time t t' t/t' 
Drawdown 

(h:m:s) (min) (min) (ft) Comments 

4·05·31 901 0 03 

6:06:13 ~021 0.03 

9:01:47 119_7 0.04 

13:06:46 1442 0.00 

13:56:12 1491 0.01 

15:00:15 1555 0.01 

16:15:00 1630 0.01 

"17:01:12 1676 0.02 

18:01:30 1737 0.02 

20:38 1893 0.03 

21:55:30 1971 0.03 

23:03 2038 0.02 

) 24:04:43 2100 0.03 

2:01:59 2217 0.02 

4:05:15 2340 0.03 

6:06:16 2461 0.03 

8:02:18 2577 
. 

0.03 

10:40:00 2735 0.03 

12:01:25 2816 0.02 

14:06:45 2942 0.02 

16:14:00 3069 0.02 

18:13:50 3189 0.02 

20:09:05 3304 0.03 

22:16:00 3431 0.03 ·. 

24:05 3540 0.02 

1:54:18 3649 0.02 

4:03:30 3779 0.02 

6:00:00 3895 0.02 

R·02·nn 4017 0.02 

10:03:0C 4138 0.02 
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Date:3/3/87-3/07-87 

Pumped Well MW-16 

Measurements at Well MW-25 

Pump Speed: Q: --- gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

) 12:27:40 4283 0.01 

13:10:00 4325 0 0.00 Pump OFF 

13:23:27 4338 13 .333 7 -0.01 

13:27:26 4342 17 21:11:1 4 --0.01 

13:32:00 4347 22 1Q7 6 -0.01 

13:35:40 4351 26 167 34 -0.01 

13:40:40 4356 31 14_0 ~5_ -0.02 

"13:45:45 4361 36 121.1 -0.02 

13:50 4365 40 109.1 -0.02 

14·01:25 4376 51 HS R -0.02 

14:12:33 4388 61 hq 7_ -0.02 

14:21:50 4398 73 60 2 -0.02 

14:33:00 4409 84 52 5 -0.02 

14:42:25 4418 9::! 47 t:; -0.02 

14:52:26 4428 103 A3 n -0.02 

15:01:41 4438 113_ 3_9 ._3_ -0.02 

15:22:11 4458 133 ::!::!. 5 -0.03 

15:41:40 4478 153 29 3 -0.02 

15:58:50 4495 170 26 4 -0.02 

16:50:07 4546 221 20 6 -0.02 

18:17:02 4633 30_8_ 15 0 -0.02 

19:09:00 4685 360 13 0 -0.02 

20:27 4763 438 10. 9_ -0.02. 

22:23 4879 554 8.8 -0.02 

24:11 4987 662 7.5 -0.03 

2:09 5105 780 6.5 -0.03 

3:30 5186 861 6.0 -0.03 

6:12 5348 1023 5.2 -0.03 

9:12 5528 1203 4.6 -0.04 Test Terminated 
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Date:3/3/87-3/07/87 

Pumped Well MW-16 

Measurements at Well MW-17 

Pump Speed: Q: gpm 

Static Water Level 68.30 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

'3 13:05:00 0 0 

13:09:29 4. 0 

13:16:03 11 0 

13:22:25 17 0 

13:25:27 20 0 

13:31:43 27 0 

13:36:42 32 0 

13:41:34 37 0 

13:46:50 42 0 

13:51:23 46 0 

13:56:45 52 0 

14:04:37 60 0 

14:21:19 76 0 

14:30:00 85 0 

14L39:26 94 0 

14:49:00 104 0 

15:00:04 115 . 0 

15:20:06 135 0 

15:39:05 154 0 

16:05:15 180 0 

16:35:27 210 o.oo 
-17:06:00 241 0.01 

18:05:41 301 0.01 

19:08:12 363 0.02 

20:04:18 419 0.01 

21:06:30 482 0 

22:05:50 541 0 

23:05:22 600 0 

0:06:18 661 0 
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Date: 3/3/87-3/07/87 

Pumped We 11 _:.:.M~::...:....-1 ---=1::...::6~-

Measurements at Well --~M~lt~v-~1~7~-

Pump Speed: Q: gpm 

Static Water Level 68.30 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

2·05·15 780 0 

4:04:37 900 0 

9:03:37 1099 0.01 

13:04:56 1440 ,-0. 01 

14:01:29 1496 -0.02 

15:04:24 1559 -0.02 

16:19:11 1634 -0.01 

17:08:30 1684 0.00 

18:05:00 1740 0.00 

20:43 1898 0.00 

21:59:00 1974 0.00 

23:07 2042 0.00 

24:06:03 2101 0.00 

2:05:14 2220 0.00 

4:00:15 2335 0.00 

6:03:17 2458 0.00 

8:03:40 2579 0.01 

10:41:11 2736 0.01 

12:02:35 2818 0.00 

14:08:55 2944 0.00 

16:17:16 3072 0.00 . 
18:16:30 3192 0.01 

20:13:00 3308 0.01 

22:18:00 3433 0.01 

24:15:00 3550 0.01 

1:59:00 3654 0.01 

4:09:00 3784 0.01 

6:10:00 3905 0.00 

8:10:00 4025 0.00 

12:28:40 4284 0.00 
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Date: 3/3/87-3/07/87 

Pumped Well HW-16 

Measurements at Well MW-17 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

13:10:00 4325 0.00 

13:56:05 4371 o.oo 
14:13:15 4388 0 

14:23:40 4399 0.01 

14:34:33 4410 0.01 

14:44:36 4420 0.01 

14:53:43 4429 0.01 

15:02:43 4438 0.01 

15:23:47 4459 o.o 
15:42:20 4477 0.01 

15:54:00 4489 o.o 
16:47:18 4542 0.0 

18:13:46 4629 0 

19:05:39 4681 0 

20:23:45 4759 0 

22:20:00 4875 0 

24:08:00 4983 . 0 

2:06 5101 0 

3:20 5175 0 

6:10 5345 -0.01 

9:33 5548 -0.02 Test Terminated 



- -::r-

Date 3/10/87-3/13/87 

CONSTANT DRAliDOWN AQUIFER TEST 

WELL MW-24 

DRAWDOWN 3. 26 1 = Sw 

Static Water Level: 68.40' 

t Total 
sw time t t' t/t' ~ Discharge Water 

:h:rn: s) (min) (min) r (gpm) Removed Q w 
(m_Lft2 ) (gal) (ft·~m/qa 

12·16 16 1634 0 258 12 6 

12:22 22 2247 0.256 12.8 

12:27 27 2757 0.251 ... 13.0 

12:31 31 .. 3166 0.243 13 4 
12:36 36 3676 - -
12:40 40 4085 0 243 13 4 
12:50 50 5106 n :ns 11 q 

13:01 61 6229 0 2..41 .l35. 
13:13 73 7454 0 2_46 11 1 

13:18 78 7965 0.241 13.5 
13:34 94 samp O.ed 9599 0.263 12.4 
14:25 

145 14807 n ?~n 1 ? t; 

~4·38 158 16134 0 270 l? 1 

15·01 181 18483 0 265 12 .3 

15:32 212 21649 n ::>s7 so 1? 7 

16:04 244 2Lt 9L6~ 0 248 13 2 
16:36 276 2818"4 0.242 13 5 
17:03 303 30q41 0.258 12.6 
18:03 363 37068 0.255 12.8 
19:03 423 43195 0.239 100 13.6 

20:03 483 49322 0.273 lloT9 

21:03 543 55449 0.252 13.0 

22:03 603 6.1576 0.252 13.0 
23:03 663 67703 0.240 150 13 6 

24·00 720 samo ed 73524 0.231 14.1 

L ~·.0.0 780 79651 n ?tlc:; 1 ":l ~ 

2·00 840 8.5778 n ?1Q 11 h 

3:00 900 91905 n ?44 200 1 1 L1 

4:00 960 98032 n 2.:11 1 1 L1 

5:00 1020 104159 0.239 1 1 . () 
- -



.t-age -~-- or _;,:) __ 

Date 3/10/87-3/13/87 

CONSTANT DRAl'IDOWN AQUIFER TEST 

WELL ---~~1~~1-~2-4~-------

DRAWDOWN --~3_.2_6 __ ' ______ __ 

Static Water Level: 68.40' 

t Total 
time t t' t/t' ~ Discharge Water sw 

(h:m: s) (min) (min) r (gpm) Removed Q w 
(m/ft2 ) (gal) (ft!..m/_g_a 

l f\·00 1080 samp ed 110286 0.242 13 5 

7·00 1140 116413 0.247 ?c:;n 13.2 

8:00 1200 122540 0 233 14.0 
.. 

9:00 1260 _128667 Q_ 236 13.8 

10:00 1320 134794 0 235 13._9 

11:00 1380 140921 0.239 300 13.6 

12·00 1440 147048 0.240 13.6 

13·00 1500 153175 0.235 11 q 

14:00 1560 159301 0.236 350 13.8 

15:00 1620 165428 0.233 14.0 

16:00 1680 171555 0.231 14.1 

17:00 1740 177682 0.246 13.3 

1JL; 00 1800 183809 0_.238 400 13.7 

19:00 1860 189936 0.244 13.4 

20:00 1920 _l9_6_063 0.243 13.4 

21:00 1980 202190 n ?.1-:t 13 4 

22:00 2040 208317 n ?.11 450 13.5 

23·00 2100 214444 0 2':!9 , ':t {:.. 

24·00 2160 220571 OI_225 14.5 

1:00 2220 22_6_698 0.223 500 14.7 

2:00 2280 232825 0 218 15 .. 0 

3:00 2340 238952 0 223 14 7 

4:00 2400 245079 0.222 14 7 
5:00 2460 251206 0.219 525 14 9 
6:08 2528 258150 0.214 15 2 
7:05 2585 263971 0.218 545 15.0 

~: 07 2647 270302 0.256 12.8 

9:05 270S 276225 0.253 585 12.9 

10:06 2766 282454 0.251 1 -:t n 
11:00 2820 287968 0.254 ' ~ " -



....... '::1'- --------

Date 3/10/87-3/13/87 

CONSTANT DRAlffiOWN AQUIFER TEST 

WELL MW-24 
--~~----------

DRAWDOWN 3.26' 

Static Water Level 68.40' 

t Total s time t t' t/t' r 2 Discharge Water w 
:h:m:s) (min) (min) w (gprn) Removed Q 

(rnf_ft2 ) (gal) ltft·!m/qa 

.l?·flh 2886 sAmn1 p(l 294708 _0.256 h1t; rT~1 12.8 

11·0.4 2944 300611 0.258 12.6 

14:03 3003 306655 0.249 13.1 

15:06 3066 .. 313089 0.236 13.8 

16·03 3123 318909 0.231 14.1 

1 7. 04 3184 325138 0.233 14 0 

1~·fl.1 3244 111?ht; 0 227 14 1 

10.(11 3301 337086 0.232 685 gaJ. 1 .1 n 

?O•Of> 3366 343724 0.235 13 9 

?1·03 3423 3:49544 0.248 13 2 

y22: 04 3484 355773 0.233 14 o 
23:03 3543 361798 0.248 735 1 1 ., 

24:00 3600 sarnp ed 367619 0.245 11 3 

1 . on 3660 37374..6 0.241 1 1 c:; 

2· 00 3720 379873 0.244 1 1 .1 

3·00 3780 386000 0.242 790 1 1 c:; 

4:00 3840 392127 0 240 11 ~ 

5:00 3900 398254 0 240 11 h 
6:00 3960 4041Rl 0.244 11 A 

7:00 4020 41050R 0.245 845 11 < 
8:00 4080 416635 0.228 14 -~ 
9:00 4140 422762 0.227 14 4 

~0· 00 4200 428889 0.229 1.1 ? ~ 

11:00 4260 0.507 
I ... ........ .!:' w ~o;;;;o;;;; f-4 

- to 75 -
11:11 4271 436139 0.226 1 .1 .1 

12:00 4320 441143 0.220 1 A Q 

3·00 4380 447270 0 ?0.9_ 15 6 

13:10 4390 0 900 Pumo OFF 

--· ·- - - -· . ~ 
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Date: 3/10/87-3/13/87 

Pumped Well ~MW~-~2~4~-

Measurements at Well M~7-24 

Pump Speed: Q: --- gpm 

Static Water Level 68' 4 3/4" 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

13·15 4395 5 879 n s:lt:; 

13:17 4397 7 628 fl_ 72 

11·17·1n 4397.5 7.5 586 n_ 64 .. 
1 1 · 1 R 4398 _8 550 n_ 57 

l1·1R·10 4398 5 8.5 517 0 48 

13·19 4399 9 489 0 4'2 

13·19·30 43q9 5 9.5 463 0 3R 

_l3__:_ 20 4400 10 440 0 32 

13_: 20:30 4400.5 10 5 419 0 28 
_l3_: 21 4401 11 400 0 25 

13: 21: 3 0 4401.5 ll 5 383 0.22 

13:22 4402 12 367 0.20 

~3:22:30 4402.5 12 5 352 -
13:23 4403 13 339 0.16 

13:23 ~ 30 4403.5 13.5 326 0.15 

13:24 4404 14 315 0.14 

13: 24: 3 0 4404.5 14.5 304 0.13 

13:25 4405 15 294 0.10 

13:25:30 4405.5 15.5 284 0.10 

13:26 4406 16 275 0.10 

13:26:30 4406.5 16.5 267 0.10 

13:27 4407 17 259 0.09 
13:28 4408 18 245 0 09 
13:29 4409 19 232 0.09 ' 
13:30 4410 20 221 0.08 
13:31 4411 21 210 0.08 
13:32 4412 22 201 0.07 
13:33 4413 23 192 0.07 

.. -· 

13:34 4414 24 184 0.07 
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Date: 3/10/87-3/13/87 

Pumped Well . MW-24 

Measurements at Well HW-24 

Pump Speed: Q: --- gpm 

Static Water Level 68' 4 3/4" 

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

13:; 35: 0 0 4415 25 177 0.06 

11·1h 4 41.6 ?6 170 0 Oli 

13·37 4417 27 _l6.1 0 05 

13·40·00 44?0 30_ l47 0 05 

11. 4 2 4422 32 13R 0.05 

13·45 4425 35 126 0.05 

13·4li 4426 36 123 0.05 

13·48 4428 38 117 0.05 

13:50 4430 40 111 0.05 

13·55·00 4435 45 99 0.05 

14·00:00 4440 50 89 0.04 

14:10:00 4450 60 74 0.04 

14:20:00 4460 70 64 0.04 

14:30:00 4470 80 56 0.03 

14:40 4480 90 50 0.02 

14:50 4490 100 45 0.02 

14:10 4510 120 3"8 0.02 

15:35 4535 145 31 0.01 

15:50 4550 160 28 0.01 

16:10 4570 180 25 0 

16:40 4600 210 22 0 -
17:10 4630 240 19 0 
17:40 4660 270 17 0 
18:10 4690 300 16 0.01 ' 

19·10 4750 360 13 0.02 



time 
(h:m:s) 

) 1?·nn-nn 

12:30:00 

13:00:00 

13:30:00 

Date: 3/10/87-3/13/87 

Pumped Well MW-24 

Measurements at Well MW-16 
-=--=~-

Pump Speed: Q: gpm 

Static Water Level --------

t t' t/t' Drawdown 
(min) (min) (ft) Comments 

0.25 0.00 Pump ON 

0.50 0.00 

0.75 0.00 

1.0 o.oo 
1.5 . 0.00 

2.0 0.00 

3 0 0.01 

4.0 0.02 

5.0 0.03 

6.0 n n< 

7.0 0.04 

8.0 0.04 

9.0 0.05 

10.0 0.06 

12.0 0.06 

14 0 0.06 

1 h 0 0.06 

18.0 .. 0.06 

20.0 0.08 

25.0 0.08 

30.0 0.08 

35.0 0.08 

42.0 0.08 

45.0 0.08 

50.0 0.08 

60.0 0.08 

70.0 0.09 

80.0 0.09 

90.0 0.10 

100 0.11 



Date: 3/10/87-3/13/87 

Pumped Well MW-24 

Measurements at Well MW-16 

Pump Speed: Q: ___ gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

120 0.12 

14·20•00 140 0.12 

lfiO 0.12 

15·00·00 lRO 0.13 

210 . 0.13 

16·00·00 240 0.14 

270 0'.14 

17:00:00 300 0.14 

18:00:00 360 0.15 

19:00 420 0.17 

20:00 480 0.17 

21:00 540 0.17 

22:00 600 0.18 

23:00 660 0.18 

24:00 720 0.18 

L 1·02 782 0.18 

2·02 842 0.17 

3:03 903 0.16 

4:02 962 0.18 

5:02 1022 0.18 

6:02 1082 0.18 

7:02 1144 0.18 

8:02 1202 0.19 

9:02 1262 0.18 

10:01 1321 0.17 

11:02 1382 0.18 

11:45 1425 0.14 P11mn Sneed to 4 0 
12:00 1440 0.15 Pum_2 Speed to 50 

I 13:00 ·1500 0.16 @ 11:46 

14:00 1560 0.15 



- -~-

Date: 3/10/87.,..3/13/87 

Pumped Well MVl-24 

Measurements at Well MW-16 
-~~~-

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

.1 15:00 lfi20 0.16 

16:00 lfi80 0.16 

17:00 17.10 0.17 

18:00 lROO 0.18 

19:00 lRFiO - 0.19 

20:00 lq'2n 0.19 

21:00 1980 0.20 

22:00 2040 0.20 

23:00 2100 0.20 

24:00 2160 0.20 

2 1:01 2221 0.20 

2:01 2281 0.21 

3:01 2341 0.20 

4:01 2401 0.20 

5:01 2461 0.20 

6:10 2530 0.20 

7:02 2582 0.20 

8:04 2644 0.21 

9:01 2701 0.22 

10:01 2761 0.22 

12:05 2885 0.20 

13:00 2940 0.19 

14:00 3000 0.19 

15:02 3062 0.19 

16:00 3120 0.19 

17:03 3183 0.19 

18:00 3240 0.21 

19:00 3300 0.21 

I 20:01 3361 0.22 

21:00 3420 0.22 



Date: 3/10/87-3/13/87 

Pumped Well MW-24 

Measurements at We11-···MW-16 

Pump Speed: Q: --- gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

22:00 3480 n ?1 

23:00 3540 0 ?.2 

0:02 3602 n ?? 

1:01 3661 0 ?? 

3:01 3781 .. 
0 ' ' 

4:01 3841 .• 0 2? 

5:01 3901 0 22 

6:01 3961 0 23 

7:01 4021 0 23 

8:01 4081 0 23 

9:01 4141 0 22 

10:01 4201 0.20 

11:01 4261 0.19 

12:00 4320 0.19 

13:00 4380 0.16 

13:00 4390 _Q_ - 0.16 Pumo OFF 
4390.25 ?r; 17561 0.16 
4390.50 c:;o 8781 0.16 

4390.75 7f) 5854 0.16 

13:11 4391.0 1 0 4391 0.16 

4391.5 1 r; 2928 0.16 

13:12 4392 D_ 2 Q 2196 0.16 

43_92 5 2_5_ 1757 0.16 
13:13 4393 0 3 0 1464 0.16 

4393 _5_ 3 5 1255 0.16 

13:14 4394.0 4.0 1099 0.16 

4_3_9_ 4 . _5_ 4.5 977 0.155 

13:15 4395.0 5.0 879 0.155 

I 13:16 4396 6 733 0.15 

13:17 4397 7 628 0.15 



Date: 3/10/87.,..3/13/87 

Pumped Well Mvl-24 

Measurements at Well MW-16 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

2 l3:la 4398 8 550 0.15 

13 ·19 4399 9 489 0.14 

13: 2_Q 4400 10 440 0.135 

4401 11 400 0.13 

4402 12 .. 367 0.125 

4404 14 315 0.115 

4406 16 275 0.11 

13·30 4408 18 245 0.10 

13~20 4410 20 221 0.10 

4415 25 177 0.085 

4420 30 147 0.075 

4425 35 126 0.065 

4430 40 111 0.065 

4435 45 99 0.065 

14:00 4440 50 89 0.065 

4450 60 74 0.06 

4460 70 64 0.06 

~4·3n 4470 80 56 0.06 

4480 90 50 0.055 

15~00 4490 100 45 0.05 

4510 120 38 0.05 

4534 144 31 0.05 . 
4550 160 28 0.04 ' 

16:10 4570 180 25 0.04 

4600 210 22 0.03 

17:10 4630 240 19 0.03 

4660 270 17 0.03 

18:10 4690 300 16 0.05 

I 19:10 4750 360 13 0.06 ·End of Test 



Date: 3/10/87~3/13/87 

Pumped Well __ M_w_-_2 4 __ 

Measurements at Well --~M~W_-~2~5 __ _ 

Pump Speed: Q: gpm 

Static Water Level ------
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

) 12·04 0.00 

12:07 0.01 

12:09 0.01 

12:13 0.01 

12:17 0.01 

12:19 0.01 

12:26 0.02 

12:33 0.01 

12:51 0.01 

13:02 0.01 

13:08 0 Ol 

13:14 0.01 
13:30 0.01 

13:40 0.01 

14:01 0.02 
14:21 0.02 

14:38 0.02 

15:01 0.03 

15:31 0.03 

16;00 0.04 

16:33 0.04 

17:01 0.05 

18:03 0.05 
.. 

19:03 0.06 
20:02 0.06 
21:01 0.06 
22:01 0.07 

23:01 0.07 
24:01 0.07 

L 1:01 0.07 



Date: 3/10/87~3/13/87 

Pumped Well MW-24 

Measurements at Well MW-25 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

1 2·01 0.06 

3:03 0.05 

4·02 0.05 

5:01 n on 
6:01 _0 Ofi 

7:02 0 07 

8:02 0 07 

9:01 0 07 

10:01 0.07 
11:01 0 06 
12:01 :t Lf3t,O ' 0 04 
13:01 0.05 
14:01 0.04 
15:01 0.05 
16:01 0.05 
17:01 0.06 
18:01 0.07 
19:01 0.08 
20:01 0 OR 
21:01 0 09 
22:01 0.08 
23:01 0.08 
24:01 0.09 

. 
2 1:01 0 08 

2:01 0.09 
3:01 0.09 
4:01 0.09 
5:01 0.09 

i. 
6:10 0.09 
7:01 0.09 



---
Date: 3/10/87..-3/13/87 

Pumped Well MW-24 

Measurements at Well ~M~w~-~2~5~-

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

B~03 0.09 

9:00 0.09 

lD: 01 0.09 

12:04 1ArV/J 0.07 

13:01 u . 
0.06 

14:01 0.06 

15:04 0.05 

16·01 0.07 

1~; 0_3 0.08 

18·01 0.06 

19:01 0.07 

20:01 0.07 

21:01 0.06 

22:01 0.07 

23:01 0.06 

24:01 0.06 

1:01 0.05 

2:01 0.07 

3:01 0.07 

4:01 0.09 

5:01 0.09 

6:00 0. 09-

7:01 0.07 
. 

8:01 0.06 

9:01 0.07 

10:01 0.06 

11:01 0.06 

12:01 / 0.0~ 
1:00 -;c 4 ?J'Z-0 -t ~D I( 0.05 ~ 
1:10 ~,~ 

Pumo OFF 



Date: 3/10/87~3/13/87 

Pumped Well MW-24 

Measurements at Well MW-25 _.....:.:.:..:.........:=-=-._ 

Pump Speed: Q: gpm 

Static Water Level --------

time t t' t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

13:44 -0.03 

13:48 -0.01 

13:56 -0.01 

14:01 -0.01 

14:06 . -0.01 

14:16 :...o.o1 

14:31 -0 01 

14:41 -0 01 

14:51 -0 0') 

15:11 -0 01 

15:37 -0 02 

15:51 -0 02 
16:11 -0 02 
16:41 -0.02 

17:11 -0.02 
17:41 -0.02 
18:11 -0.01 

19:11 0.00 End of _test 

... 

I 



Paae 1 of 3 --
Date: 3/10/87-3/13/87 

Pumped Well MW-24 

Measurements at Well W-17 

Pump Speed: Q: ___ gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

0 1?•00 o no Pump ON 

12·11 o no 
12·21 o no 

12:31 -o 01 

12:58 -0.01 

13:16 0 00 

13:32 0.00 

14•0? 0.00 

14·36 0.00 

15·03 0.00 

1S·44 0.00 

16:35 0.00 

17:04 0 02 

18:04 0 02 

19:05 0 03 

20:06 0 02 

21:04 0 01 

22:05 0 03 

23:03 0.03 

24:07 0 03 

1 1·05 0.03 

2·06 0.03 

3·06 0.03 

4·07 0 •. 03 ' 

5:07 n n., 

6"";. 06 n nll 
..; . "., . 0.04 

.R • 01 ·o. 02 

Qo()":l 0.04 

10:03 0.02 
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Date: 3/10/87-3/13/87 

Pumped Well HW-24 

Measurements at Well MW-17 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

1 11·03 0.01 

12·08 0.01 

13·03 -0.01 

14:03 -0.01 

15:03 0.00 

16:03 -0.01 

17:03 0.00 

18:03 0.01 

19:03 0.02 

20:02 0.02 

21:02 0.03 

22·03 0.02 

23·04 0.02 

24:04 0.03 

2 1:04 0.03 

2:03 0.03 

3:03 0.04 

4:03 0.04 

5:03 0.03 

6:20 0.03 

7:03 0.05 

8·05 0.05 

q.o2 0.05 

1_0_·03 0.05 

11·00 0.03 

12:10 0.03 

13:03 -0.01 

14:03 n nn 

15:05 n n1 

16:05 n n1 



Page _3_ of _3_ 

Date: 3/10/87-3/13/87 

Pumped Well -=M=~·l_-=-2 4.:.___ 

Measurements at Well MW-17 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

17·05 0.01 

18:03 0.03 

19:03 0.03 

20:03 0.05 

21:03 0.02 

22:03 0.03 

23:03 0.03 

24:03 0.03 

1:03 0.03 

2;03 0.03 

3:03 0.03 

4:03 0.03 

5:03 0.04 
6:03 0.04 
7:04 0.03 
8:03 0.02 
9:03 0.01 

10·03 0.00 

11·02 -0.01 

12·00 -0 01 

1~·10 Pumo OFF 

14:03 -0 01 

14:22 -0 01 

15·39 0 00 

16:12 -0 . 01 

16:44 0.00 

17:05 0.00 

17:12 0.01 

18:12 0.01 

20:30 0.02 End of test 



Page 1 of 5 

Date: 3/07/87-3/09-87 

Pumped We 11 -~M;.;..;W_-...;;;1;.;:;8 __ 

Measurements at Well MW-18 

Pump Speed: Q: 0.25 gpm 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

_11. 00 0 0 Speed 39 

.25 -

. 5 0.20 

.75 ··-
11:01 1.0 0.35 

1.5 0.55 

11:02 2.0 0.65 

2.5 0.80 

11:03 3.0 0.90 

3.5 1.00 

11:04 4.0 1.10 

4.5 1.18 

11:05 5.0 1.25 

11:06 6.0 1.39 

11:07 7.0 1.51 

11:08 8.0 1'"62 

11:09 9.0 1.74 

11:10 10.0 1. 85 

11:11 11 1.96 1t/51.04sec 

11.14 14 2.30 Adj to 38 

11.16 16 2.45 12./54.49 

11.18 18 2.57 Adj to 37 

11:20 20 2.69 1t/57.30sec 

11:25 25 2.85 1t/60.70sec 

11:30 30 3.06 

11:35 35 3.22 12./56.70 

11:40 40 3.38 12./56.82 

11:45 45 3.47 sampled 

11:50 50 3.51 1t/59.03sec 

12:00 60 3.58 1t/58.76sec 



time 
(h:m:s) 

12:10 

12:20 

12:30:00 

12:40:00 

13:00:00 

13:20:00 

13:40:00 

14:00:00 

14:30:00 

15:00:00 

15:47:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

?l1..nn 

~. nn 

?·00 

-~ . ()[) 

4·00 

s. O_Q 

h·OO 

7·00 

R·OO 

q.oo 

10:00 
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Date: 3/07/87-3/09/87 

Pumped Well MW-18 

Measurements at Well MW-18 

Pump Speed: Q: 0.25+ gpm 

Static Water Level ----
t t' t/t' Drawdown 

(min) (min) (ft) Comments 

70 3.67 

80 3.73 li/60.61 

90 3.83 lt/56.74 

100 .. ~ R7 lt/57.83 

120 ~ RQ li/58.09 

140 ~ qo li/58.45 

160 ~ qh lt/58.23 

180 4 1 q li/57.48 

210 4.19 li/56.41 

240 4.30 li/57.03 

287 4.20 lt/60.92 

300 4.24 

360 4.04 1t/60.56 

420 3.53 H 2 0 sample 
cc Q ~,.,.,,.., 

480 4.02 1i/59.67 

540 3.97 1i/61.43 

600 3.75 lt/59.90 

660 3.27 1i/63.18 

720 4.75 H 2 0 sample -~ ..... ,., 
u .... v v I..C..r..l::a• 

'7RO 4 4? H/t;q?4 

I=! dO .1 h7 li/hO 41 

QOO .1 c:;o 1 t/t:;R 85 

Ql=:() .1 ?~ li/hl 07 

ln?o .1 ?0 11/h3 4fi 

101=10 4 11 11/ht; ?0 

11 .1 o 4 c:;c:; 11/t:;7 1t:; 

1?00 c:; 0? 11/S7 4_0_ 

1?60 6 t;h lQ/49 55 Ad; 61 

1"::120 c:; 1.1 1 o I c:; R Q c:; Ar'H 6 0 

1380 .1 d.R c:;? qo 

8i 

as 



time 
(h:m:s) 

11 ·no 

17•00 

3 1~·00 

14·00 

15·00 

Hi· 00 

17·00 

1 R. oo 

1 q. oo 

?0·00 

'1 ·no 

??•nO 

?~·00 

?4·nO 

9 1 • nn 

· ? ·no 

1•nO 

4·nO 

t;•nO 

6·00 

7·00 

8•00 

(}·00 

10·00 

11:00 

12:00 

Paae 3 of 5 
~-

Date: 3/07/87-3/09-87 

Pumped Well MW-18 --:...:.:..:._=::..=.,.___ 

Measurements at Well MW.-18 

Pump Speed: Q: 0. 25 gpm 

Static Water Level ----
t t' t/t' Drawdown 

(min) (min) (ft) 

1440 4.50 

lSOO 4.17 

lS60 . 4.10 

1620 3.94 

1680 iLlS 

1740 3.94 

1800 4.08 

lRfiO 3.96 

, q7n 3.92 

1qRQ 4.41 

204Q 4.06 

?lQO 4.16 

21.60 4.21 

??20 4.40 

7?.80 4.11 

?140 4.66 

?400 5.09 

246_0 5.47 

2520 5.52 

2S80 4.80 

2640 4.88 

2700 4.97 

2760 4.52 

2820 5.04 

2880 4.66 

2940 5.02 

Comments 

sampled 56.97 adp 

60.27 
61.3b 

l.Q./60.71 

1.Q./61.95 

l.Q./58.43 

l.Q./61.31 

l.Q./60.46 

l.Q./58.95 adi 60. 

l.Q./68.45 adi 60. 

l.Q. L60. 04 

li/59.26 

l.Q. I sa. 64 
-Hz~ 8 :~~p~~j t~~:~ 

l.Q. I 1: os: 43 adj 5 

61.01 

58.13 

60.58 

57.28 adj 60.06 

64.70 adj 58.67 

59.14 

60.04 

57.10 adj 61.39 

59.24 

58.80 

67.58 adj 58.95 

Pump OFF 

OE 

3C 

4 

9. 



time 
(h:m:s) 

1'-•00:15 

12:01 

12:02 

12•01•00 

. 12·04•00 

12·05 

1?•Hl·()0 

12·20·00 

12·30·00 

Pumped Well MW-18 

Measurements at Well MW-18 

Pump Speed: Q: 

Static Water Level 

Pacre 4 of 5 
~-

Date: 3/7/87-3/9/87 

0.25±gpm 

t t' t/t' Drawdown 
(min) (min) (ft) Comments 

2940.25 .25 11761 4.90 

2940.5 .5 5881 4.81 

2940.75 .75 3921 4.72 

2941 1.0 2941 4.63 

2941.5 1.5 1961 4.44 

2942 2.0 1471 4.26 

2942.5 2.5 1177 4.09 

2943 3.0 981 3.91 

2_943.5 3.5 841 3.74 

2944 4.0 736 3.57 

2944.5 4.5 654 3.40 

2945 5.0 589 3.23 

2Q4~ ~ 491 2.89 

2947 7 421 2.57 

294H H 369 2.27 

2Q4q q 328 2.03 

2Q!:i0 1 () 295 1.79 

2q!:i2 12 246 1.44 

291:)4 1 4 211 1.16 

2956 Hi 185 ' .93 

2958 18 164 .75 

2960 20 148 .60 

2965 25 119 .35 

2970 30 99.0 .25 

2975 35 85.0 .20 

2980 40 74.5 .17 

2985 45 66.3 .15 

2990 50 59.8 .14 

3000 60 50.0 .11 

3010 70 43.0 .11 
-~-



APPENDIX B 

AQUIFER TEST DATA PLOTS 



Pumped Well MW-16 
Observations at Well MW-16 
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Pararreter 

Cyanide (nq/ i) 

'IDS (nq/i) 

Hardness (nq/ i) 

{:ii ({:ii liDi ts) 

'Ibtal Chranium (nq/,t) 

~thy1ene Chloride (ug/ .t) 

1,1-Dichloroethy1ene (ug/,t) 

1,1,1~ichloroethane (ug/.t) 

Thrichloroethene (ug/ .t) 

ND - Not Deteched 

TABLE 4 

SAMPLE ANALYSIS 

MW-25 

Date Sarcp1ed 
2-23-88 2-24-88 2-25-88 2-26-88 

ND ND ND ND 

820 960 900 900 

132 253 828 288 

7.4 7.5 7.4 7.4 

0.036 ND 0.036 ND 

3,800 9,400 2,800 2,700 

1,500 3,400 1,900 2,200 

24,000 39,000 37,000 35,000 

32,000 54,000 46,000 43,000 

' . 

8 

2-29-88 

ND 

860 

288 

7.4 

0.027 

4,200 

2,100 

42,000 

47,000 



Pumped Well : MW-16 
Observations at Well: MW-24 
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Pumped Well t-1W-24 
Observations at Well MW-24 

0 --; I I I I I I I I I~ II if II II :iu 

5 

10 

IOI~((i 15 

20 11111111111111111111111111 

25 I I I i 11111111111111111111 

30 I 1111111111111111111111 

10 3 10 •. 

sw vs 
Q 

t 
F2 w 

10 5 

t 

d = 2 3/8" 

N 

METRIC Corporation 
Date: 3-87 

= 
= 

• 



Pumped Well: MW-24 
Observations at Well : MW-16 
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APPENDIX C 

WATER QUALITY ANALYSES 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: Sparton Technology 
ATTN: Clovis Martinez 
9621 Coors Rd NW 
Albuquerque, NM 87114 

DATE: 15 April 1987 
0428 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Methylene Chloride 
1,1 Dichloroethylene 
Trichloroethylene 
1,1,1-Trichloroethane 

Methylene Chloride 
1,1 Dichloroethylene 
Trichloroethylene 
1,1,1-Trichloroethane 

MW-16 3/5/87 
7:00 am 

23 mg/1 
0.92 mg/1 

13 mg/1 
7.1 mg/1 

MW-18 3/8/87 
11:00 

0.42 mg/1 
0.46 mg/1 
3.6 mg/1 
3.5 mg/1 

MW-16 3/6/87 MW-16 3/4/87 
1:00 am 1:00 am 

20 mg/1 23 mg/1 
0.85 mg/1 1.1 mg/1 

13 mg/1 14 mg/1 
11 mg/1 8.2 mg/1 

MW-18 3/9/87 MW-18 3/6/87 
11:00 10:01 

0.11 mg/1 0.48 mg/1 
0.88 mg/1 0.10 mg/1 
6.6 mg/1 1.3 mg/1 
7.0 mg/1 0.79 mg/1 

MW-24 3/10/87 MW-24 3/12/87 MW-24 3/13/87 
13:37 12:04 pm 0:00 

Methylene Chloride 
1,1 Dichloroethylene 
Trichloroethylene 
1,1,1-Trichloroethane 

NOMINAL DETECTION LIMITS 

27 mg/1 42 
2.3 mg/1 2.0 

25 mg/1 22 
4.3 mg/1 8.5 

Methylene Chloride 
1,1 Dichloroethylene 
Trichloroethylene 
1,1,1-Trichloroethane 

mg/1 
mg/1 
mg/1 
mg/1 

0.1 mg/1 
0.1 mg/1 
0.1 mg/1 
0.1 mg/1 

51 mg/1 
3.9 mg/1 
5.6 mg/1 

14 mg/1 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS NOMINAL DETECTION LIMITS 

MW-16 MW-18 MW-24 ' ·. 
'- -~ 
,o.lo 

Cu 0.03 mg/1 0.03 mg/1 <0.01 mg/1 0.002 ing/1 ·:f..$ 
Cr 0.20 mg/1 <0.05 mg/1 <0.05 mg/1 0.05 mg/1 /-37 
Ni 0.73 mg/1 0.57 mg/1 0.25 mg/1 0.01 mg/1 .... "'! 

Mn 10.6 mg/1 6.75 mg/1 mg/1 ' I <0.01 0.01 mg/1 .. 
B 11.2 mg/1 <0.1 mg/1 15.7 mg/1 0.1 mg/1 
Cd <0.01 mg/1 <0.01 mg/1 <0.01 mg/1 0.01 mg/1 . L</ 

7300 Jefferson. N.E. • Albuquerque. New Mexico 87109 • (505) 345-8964 

vJ/ 
3. e'~ 

~-c../:. 

. } / . / 

. ?>•I 
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REFERENCE: "Test Methods for Evaluating Solid Waste, Physical/Chemic 
Methods", USEPA, SW 846, EMSL-Cincinnati, 1982. 

An invoice for services is enclosed. Thank you for contacting 
Assaigai Laboratories. 

Sincerely, 

J 
L 

Smith, Ph.D. 
Director 
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AQUIFER TESTING 
AT THE 

SPARTON TECHNOLOGY, INC. 
COORS ROAD PLANT 

Aquifer tests were performed in two wells at the Sparton 

Technology, Inc., Coors Road Plant during February, 1988. 

The purpose of the testing was to estimate the aquifer per

meability of the "upper flow zone". The resulting informa

tion will be used in design of a groundwater recovery system. 

The "upper flow zone" consists generally of the upper 5 to 

10 feet of the saturated zone at the Coors Road site separ

ated from the remainder of the saturated zone by a fine 

grained aquitard unit. 

Pumping tests were conducted in two wells, MW-25 in the pond 

and sump area on the northeast side of the building and in 

PW-1 .located near the center of the southwest property line. 

The tests were conducted as follows: 

Well: MW-25 
Test Type: Constant Discharge 
Test Drawdown: 3.2 ft. 
Available Drawdown: 7.3 ft. ± 
Duration of Pumping: 4129 min·::: 69 hr. 
Average Discharge: O.l2 gpm 
Observations Taken in ~vel_ls: MW725, MW-24 

Well: PW-1 
Test Type: Constant Discharge 
Test Drawdown: 2.26 ft. 
Available Drawdown: 4.2 ft. ± 
Duration of Pumping: 4174 min ; 70 hr. 
Average Discharge: 0.13 gpm 
Observations Taken in Wells:, PW-1, MW-9 

1 



... .•... , .. 

Well MW-25, a 2-inch i.d. PVC well with a wirewound stain

less steel screen, was pumped with a 1.67-inch o.d. positive 

displacement pump having a maximum discharge of about 2.5 gpm. 

Water levels in the pumped well were monitored with an airline 

and a water monometer using a water/anitfreeze mixture (due 

to freezing weather) having a specific gravity of 1.06. Water 

levels in the observation well (MW-24) were monitored with an 

electronic sounder. All water level measurements were taken 

to the nearest 0.01 feet. 

Well PW-1, a 10-inch i.d. PVC well, was pumped with a 1/2 

hp submersible pump having a maximum discharge of about 10 

gpm. Water levels in both the pumped well and the observa

tion well (MW-9) were monitored with electronic sounders. 

All water level measurements were taken to the nearest 0.01 

feet . 

Water quality samples were collected once per day at a approx

imate 24 hour intervals, during the aquifer testing and three 

days after pumping ceased. Pumping tests for both wells were 

begun on February 23, 1988 and ended on February 26, 1988. 

The samples collected on February 23 were obtained about one 

hour after the pumping started. The samples collected on 

February 26 were obtained about_one hour before the pumping 

was stopped. The February 29 samples were collected about 

one hour after the pumps were restarted. The purpose of the 

sampling was to determine whether or not water quality changes 

with time might be expected when the recovery system is put 

into operation. 

The water level and discharge data collected during each test 

is presented in APPENDIX A. · The results of the aquifer test

ing are summarized in TABLE 1. The data were analyzed using 

the Jacob solution (semi-log plots) to the Theis equation (see 

APPENDIX B) . 
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TABLE 1 

AQUIFER TESTING 
SPARTON TECHNOLOGY, INC. COORS ROAD PLANT 

Pultp:d Observations Curve Apparent Adjusted b ft/day an/sec caments 
Well At T T (ft) 

(g¢/ft) (g¢/ft) 

MW-25 MW-25 Early T-D 56.3 - 7.3 1.03 3.64xl0-'+ Near Well 

Late T-D 281.6 - 7.3 5.16 1.82xl0-3 Away fran Well 

Early R-D 48.3 - 7.3 0.885 3.12xl0-'+ Near Well 

Late R-D 337.9 - 7.3 6.19 2.18xl0- 3 Away fran Well 
Selected 

FW-1 FW-1 Late T-D 22.8 - 4.3~/ 0.709 2.5xl0-4 casing Storage 
Affected 

Late R-D 22.8 - 4.~ 0.709 2.5xl0-'+ casing Storage 
Affected 

Adjusted for casing Storage Effect 91.5 4.~ 2.84 lxl0- 3 Selected Value 

1/ FW-1 has 2' blank below aquifer 



The time-drawdown data were checked to ensure that u<0.05 

and, thus, validate the use of the Jacob solution. In the 

equation u = 1 ~~~r 2

s, u was set equal to 0.05, and the time, 

t, was determined after which the Jacob solution is valid. 

TABLE 2 shows that the pumped well data are valid while the 

observation well data are not, and as a result, were not used 

in the analysis. 

The data were also checked using a procedure suggested by 

Schafer, 1978 to determine which portions of the data might 

be casing storage affected. Only the first few minutes of 

the MW-25 data appear to be casing storage affected, while 

virtually all of the PW-1 data appears to be casing storage 

affected. As a result, the selected transmissivity value for 

PW-1 was adjusted (see TABLE 1) by a procedure also suggested 

by Schafer, 1978 assuming a well afficiency of 100%. This seems 

justified since only 0.13 gpm was being pumped from a 10-inch 

well screen with a substantial open area. 

Based on the testing described above, it is felt that the best 

estimate for the permeability (hydraulic conductivity) of the 

upper flow zone in the vicinity of MW-25 is about 2 x 10- 3 

em/sec. (see TABLE 1). Likewise, the best estimate for the 

permeability of the upper flow zone in the vicinity of PW-1 is 

about 1 x 10- 3 em/sec. (see TABLE 1). 

The residual-drawdown curve (APPENDIX B) for PW-1 shows some 

evidence that a "recharge effect" may be occurring during the 

pumping period. The residual drawdown curve shows a t/t' value 

greater than 2 at zero drawdown, suggesting a "recharge effect". 

Possible explanations of the apparent "recharge effect" include 

reduction or reversal of prevailing downward vertical leakage 

in the cone of depression during the test or induced flow from 

a more permeable hurried channel(s) existing within the upper 

flow zone. 
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TABLE 2 

JACOB VALIDATION 

Well r 
(ft.) 

T 
(gpd/ft.) 

PW-1 

MW-9 

MW-25 

MW-24 

0.63 

20.0 

0.29 

23.0 

t = 1.87 r 2 s 
T 

s = 0.20 

u = 0.05 

5 

91.5 

91.5 

56.3 

56.3 

t 
(days) (min) 

0.03 46 

32.7 47,087 

0.011 16 

70.3 101,207 



Estimated well capacities have been computed for each of 

the wells being considered for inclusion in the groundwater 

recovery system (see TABLE 3). The capacities were com

puted based on specific capacities observed in testing to 

date and assuming 100% drawdown. This would tend to yield 

conservatively high values, however, some of the wells might 

respond favorably to additional development which could 

increase the capacities beyond the values presented. 

The results of the water quality sampling and analyses are 

summarized in TABLES 4 and 5 and include APPENDIX c. The 

solvent concentrations appear to have increased with time 

during the pumping test of MW-25. This possibly indicates 

that the area of maximum solvent concentration in the ground 

water is some short distance away from MW-25. 

The elevated, and decreasing with time values of TDS, Hardness, 

and pH observed in PW-1 during the pumping test (see TABLE 5) 

are probably the result of the bottom portion of the 

well having recently been plugged with portland cement. 
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Well Date 

m-16 3/7/87 

MW-18 3/9/87 

MW-23 10/23/86 

M-J-24 3/13/87 ....., 

MW-25 2/27/88 

FW-1 2/27/88 

MW-14 

A 

B 

* Estimated 

Q(gpn) 

0.145 

0.264 

0.48 

0.205 

0.317 

0.13 

Drm-rlCMn 
ft. 

2.38 

5.02 

7.22 

3.26 

3.0' 

2.12 

TABLE 3 

ESTIMATED WELL CAPACITY 

Specific 
Capacity 
(gpn/ft.) 

0.0609 

0.0526 

0.07 

0.0629 

0.106 

0.06 

Purrq;>ing 
Tine 

(min.) 

4325 

2940 

32 

4390 

4129 

4174 

'lbtal Water 
Renoved 
(gal.) 

627 

776 

15 

900 

1309 

543 

d o__l) 

Available 
DrawdCMn 

(ft.) 

5.4 

12.6 

8.76 

8.1 

7.30 

4.3 

Estimated 
Capacity 

(gpn) 

0.33 

0.66 

0.61 

0.51 

0.77 

0.26 

0.75* 

0.75* 

0.75* 



· Pararreter 

Cyanide (ng/ t) 

TDS (ng/t) 

Hardness (ng/i) 

Iii (Iif units) 

Total Chranium (ng/i) 

~thyl~ Chloride (ug/t) 

1,1-Dichloroethylene (ug/t) 

1,1,1-Thrichloroethane (ug/t) 

Thrichloroethene (ug/ R.) 

*ND - Not Detected 

TABLE 5 

SAMPLE ANALYSIS 

PW-1 

Date Sampled 
2-23-88 2-24-88 2-25-88 2-26-88 2-29-88 

ND ND ND ND ND 

1,200 1,000 840 650 680 

469 352 321 196 179 

12 11.7 11.3 10.1 11 

0.033 0.029 0.031 0.026 0.029 

16,000 16,000 11,000 10,000 10,000 

980 990 560 670 610 

2,100 2,100 1,700 1,700 1,400 

8,000 9,000 7,200 7,400 6,200 
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APPENDIX A 

PUMP TEST DATA 



Page _1_ of _s_ 

2/23 - 2/27 
Well MW-25 

0 SO sec/i 

Static Water Level ---------------------
I 

time t t• t/t' Pressure Drawdown Meter 
l(h:m:s) (min) (min) (PSIG) (ft) (gal) 

16:11:00 0 1.85 0 000 
Pump ON 

cYT ""'"' 

I 1.85 
.t"'·· ... ~-

16:11:30 .5 0 053 sampled 

16:12:00 1.0 1.90 0.032 

l 16:12:30 1.5 1.90 0.021 
I 

16:13 2.0 L.90 -0.021 

I 16:14 3.0 1.80 0.329 
I 

16:15 4.0 1.75 0.445 

16:16 5.0 1.65 0.594 
I 16:17 6.0 1.20 1.283 

16:19 8.0 -- 2.915 

I 16:21 10.0 -- 3.265 4 7sec/i 

16:26 15.0 -- 3.710 
I 

16:31 20.0 3.095 47sec/t 

16:34:30 23.5 2.533 

16:37:30 26.5 2.449 52sec/i 

16:41 30.0 --
16:56 45.0 2.555 52sec/i 

17:01 50.0 --
17:11 60.0 3.562 

17:21 70.0 3 042 

17:31 80.0 ' 2 555 40sec/i 

17:41 90.0 _3. 07 4 49sec/i 

18:01 110.0 2.714 52sec/i 

18:21 130.0 2.544 52secli 
18:45 154.0 2.533 S2~t=>c/i 

19:20 189.0 2.745 52secJi 
1_9_. 4 6 215.0 2.798 Slse~i 

.,~. _46 335.0 2.618 

22·46 395.0 2.873 52sec}i 

23·42 451.0 2.565 52sec/i 

2__4. 46 515.0 2.777 52~t=>c/i 



I 
time t 

l(h:rn:s) (min) 

1:47 576.0 

I 2:46 635.0 

3:47 696.0 

I 4:49 758.0 
I 

5:47 816.0 

1 6:49 878.0 
I 

J :46 935.0 

8:48 997.0 
I 9:43 1052.0 

10:55 1124.0 
I 11:03 1132.0 

11:54 1183.0 
~ 

13:00 1249.0 

13:57 1306.0 

14:51 1360.0 

15:58 1427.0 

16:53 1482.0 

17:48 1535.0 

19:40 1649.0 

20:31 1700.0 

21:46 1775.0 

22:46 1835.0 

23:44 1893.0 

24:46 1955.0 

1:45 2014.0 

2:45 2074.0 

3:47 2136.0 

4:46 2195.0 

5:41 2250.0 

6:47 2316.0 

7:41 2370.0 

Well MW-25 

Q 50 sec/R. 

Static Water Level 

Page ~ of ~ 

2/23 - 2/27 

---------------------
t' t/t' Pressure Drawdown Meter 

(min) (PSIG) (ft) (gal) 

2.777 52sec/R. 

2.798 52sec/t 

2.841 52sec/R. 

3.106 SOsec/t 

2.915 so~er./R. 

2.830 Slsec/R. 

2.798 52sec/R. 

2.968 Slsec/R. 

2.979 52sec/R. 

4.229 53seciR. 
3.212 50sec/R. 

2.639 SOsec/R. 

2.597 Slsec/R. 

2.915 49sec/R. 

3.403 50sec/R. 

3.169 50sec/R. 

3.180 SOsec/R. 

2.936 

2.904 52sec/R. 

3 053 51sec/t 

• 3 032 49sec/t 

2 61B 52sec/t 

2.650 53sec/R. 

2 523 SOsec/R. 

2.767 52sec/R. 

3.148 51sec/R. 

3.010 50sec/R. 

2.820 52sec/R. 

2.724 50sec/t 

2.703 50sec/t 

3.021 SOsec/t 
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2/23 - 2/27 

Well MW-25 

0 50 sec/1 

Static Water Level --------------------. 
time t t' t/t' Pressure Drawdown Meter 

(h:m:s) (min) (min) (PSIG) (ft) (gal) 

8·41 2430 0 2 _B30 ISO~Pr/ 9. 

9:45 2494 a 2 985 'SC)~pr/9 

• 
10:48 2557.0 

I 11:41 2610.0 2_._8 9_4 52sec/1 
I 

13:20 2709.0 2.533 53~Pr/ 9. 

I 14:50 2799.0 3.180 54sec/1 
I 15:59 2Rf\R 0 3.127 50sec/1 

17:49 2Q7R 0 2.703 50sec/1 

18:46 3035.0 2.947 50sec/1 

19:54 3103.0 2.947 52sec/1 

r 21·: 55 3224.0 3.201 52sec/1 

22:56 3285.0 2.745 50sec/1 
·~ 24:43 3392.0 3.095 50sec/R. 

2:40 3499.0 3 222 

I 4:50 3639 a 3.106 
I 

50sec/R. 6:11 3720.0 3.021 

I 6:48 3757 0 3.021 51sec/ 1 

8:45 3874 0 3.010 52sec/1 

10:42 3991.0 2.809 50sec/ 1 

13:00:00 4129.0 0 2.894 Pump Off 

13:00:15 4129 25 0.25 ).6517.0 2.184 
13:00:30 4129.5 0.50 8259 0 1.664 

13:00:45 4129.75 0.75 5506 3 1.367 

13:01:00 4130.0 1.00 4130 0 1.134 

13:01:30 4130.5 1.5 2753 7 0.933 

13:02:00 4131.0 2.0 2065.5 0.763 

13:02:30 4131.5 2.5 1652.6 0.615 

,'3:03:00 4132.0 3.0 1377.3 0.562 

.• 3:03:30 4132.5 3.5 1180.7 0.519 

13:04:00 4133.0 4.0 1033.3 0 4 fi.6_ 

13:04:30 4133.5 4.5 q1R ~=; n .1?.1 
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2/23 - 2/27 

Well MW-25 

Q 50 sec/R. 

Static Water Level --------------------

' time t t' t/t' Pressure Drawdown Meter 
l(h:m:s) (min) (min) (PSIG) (ft) (gal) 

13:05 4134.0 5 0 R?f> R 0 A11 

I 13:06 4135.0 h 0 f>Rq 2 0 3q2 
f 

13:07 4136.0 7 0 590.9 0.371 

I 13:08 4137.0 8.0 517.1 0.350 

' 13:09 4138.0 9.0 A"q R 0.339 

13:10 4139.0 10.0 413.9 0.329 
r 13:12 4141.0 12.0 345.1 0.307 

13:14 4143.0 14.0 295.9 0.297 
I 13:16 4145.0 16.0 259.1 0.286 

13:18 4147.0 18.0 230.4 0.286 

I 13:20 4149.0 20.0 207.5 0.281 

13:25 4154.0 25.0 166.2 0.265 

I 13:30 4159.0 30.0 138.6 0.260 

13:35 4164.0 35.0 119.0 0 24q 

I 13:40 4169.0 40.0 104.2 f\ ')?O 
I 

13:45 4174.0 45.0 92.8 n ')?? 

13:50 4179.0 50.0 83.6 0 ?11 
r 13:55 4184.0 55.0 .. 76.1 n ??l=l 

14:00 4189.0 60.0 
; 

69.8 0 223 
I 14:20 4209.0 80.0 52.6 0 217 

14:40 4229.0 100.0 42.3 0 lq6 

I 15:10 4259.0 130.0 32.8 0 17S 

15:40 4289.0 160.0 26.8 0.159 

I 16:10 4319.0 190.0 22.7 0 164 
16:40 4349.0 220.0 19.8 9.154 
17:00 4369.0 240.0 18.2 0.154 

r 
18:00 4429.0 300.0 14.8 0.148 
19:00 4489.0 360.0 12.5 0.148 

20:00 4549.0 420.0 10.8 0.143 
21:00 4609.0 480.0 9.6 0.138 

I 22:00 4669.0 540.0 8.6 0.127 
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2}23 ... 2/27 
Well MW"!'25 

0 50sec}R-

Static Water Level ---------------------
time t t' t/t' Pressure Drawdown Meter 

(h:m:s) (min) (min) (PSIG) (ft) (gal) 

23:00 4729.0 600.0 7.9 0.106 

1 24:00 4789.0 660.0 7.3 0.106 
~ 

' 1:00 4849.0 720.0 6.7 0.117 

I 2:00 4909.0 780.0 6.3 0.085 
I 

3:00 4969.0 840.0 5.9 0.085 

I 4:00 5029.0 900.0 5.6 0.095 
I 5:00 5089.0 960.0 5.3 0.095 

6:00 5149.0 1020.0 5.0 0.085 
I 7:00 5209.0 1080.0 4.8 0.085 

8:00 5269.0 1140.0 4.6 0.085 
9:00 5329.0 1200.0 4.4 0.074 
9:50 5379.0 1250.0 4.3 0.053 

I 12:50 5559.0 1310.0 4.2 0.021 
15:19 .. .. 5708.0 1459.0 3.9 0.021 

I 18:00 5869.0 1620.0 3.6 0.048 
r 

21:00 6049.0 1800.0 3.4 0.074 End of TE 

I 

I 

r 

' 
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METRIC Date: 2/23 - 2/27 

Corporation 
Pumped Well MW-25 

Measurements at Well MW-24 

Pump Speed: 0: 50sec/t 

Static Water Level ----
.time t t' t/t' Drawdown 

(h:m:s) (min} (min) (ft) Comments 

23 16:36 o.o 0.00 

17:04 28.0 0.00 

17:14 38.0 0.13 

17:24 48.0 o.oo 
17:32 56.0 0.003 

17:43 67 0 0.015 

18:04 88 0 0.015 

18:20 104.0 0 02 
18:48 132.0 0 Q3 

19:24 168.0 0 04 
19:47 191.0 0.03 
21:52 316.0 0.04 
22:46 370.0 0.04 

23:45 429.0 0.04 

4 24:46 490.0 0.04 

1:47 551.0 0.05 

2:46 610 0 . 0.05 

3:47 671.0 0.055 

4:50 734.0 0.06 

5:49 793.0 0.07 

6:51 855.0 0.07 

7:46 910.0 0.08 

8:48 972.0 0.07 

9:42 1026.0 0.06 

10:58 1102.0 0.07 

11:48 ~152 0 0_._07 

12:58 1222 0 0.10 

13:57 1281.0 0.09 

14:50 1334.0 0.06 

15:55 1399.0 0.07 



~5 
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METRIC 
Corporation 

Pumped Well __ MW __ -_25 ____ _ 

Measurements at Well MW-24 

Page .1_ of ...?__ 

Date: 2/23 - 2/27 

Pump Speed: Q: 50sec/t 

Static Water Level 

.time t t' t/t' Drawdown 
(h:m:s} (min} (min) (ft) Comments 

16:51 1455.0 0.08 

17:49 1513.0 0.08 

19:45 1629.0 0.08 

20:32 1676.0 0.10 
21:46 1750.0 0.10 
22:44 1808.0 o.10 
23:44 1868.0 0.10 

24:43 1927.0 0.06 

1:42 1986.0 0.11 

2:43 2047.0 0.10 

3:43 2107.0 0~10 

4:45 2169.0 0.11 

5:40 2224.0 0.11 

6:46 2290.0 0.12 
7:42 2346.0 0.13 

8:40 2404.0 0.12 

9·47 2471.0 t _0.11 

10:48 2532.0 0.10 

11:43 2587.0 0.11 -
13:22 2686.0 0.09 

14:52 2776.0 0 11 

15:58 2842.0 0.11 

1i:48 2952.0 0.12 

18:48 3012.0 0.11 

19:53 3077.0 0.12 

21:58 3202.0 0.13 
22:57 3261.0 0.14 
24:43 3367.0 0.13 

2:41 3485.0 0.12 
4:50 3614.0 0.13 
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METRIC Date: 2}23 - 2/27 

Corporation 
Pumped Well MW-25 

Measurements at Well MW-24 -=---""---

Pump Speed: __ _ 0: 50sec/ R. 

Static Water Level ----
time t t• 

t/t' Drawdown 
(h:m:s) (min} (min) (ft) Comments 

6:12 3696.0 0.14 

6:48 3732.0 0.15 

8:44 3848.0 0.16 

10:40 3964.0 0 14 

1~·00 4104.0 0 - 0.11 Puroo Off (Recove: 

1~·00·1Ci 4104.25 0.25 16417.0 0.11 

13:00:30 4104.50 0.5 8209.0 0.11 

13:00:45 4104.75 0.75 5473.0 0 .11 

13:01:00 4105·. o 1.0 4105.0 0 11 
13:01:30 4105.50 1 5 2737.0 JL._11 

13:02:00 4106.0 2.0 2053.0 0.11 
13:02:30 4106.50 2.5 1642.6 0.11 

13:03:00 4107 _o 3.0 1369.0 0.11 

13:03:30 4107.50 3.5 1173.6 0.11 

13:04:00 4108.0 4.0 1027.0 0.11 

13:04:30 4108.5 4.5 913.0 0.11 

11·oc; 4109.0 5.0 821.8 0.11 

13·06 4110.0 6.0 685.0 0.11 

13:07 4111.0 7.0 587.3 0.11 

13:08 4112.0 8.0 514.0 0.11 

13:09 4113 0 9.0 4S7 o _0_ lOS 

13:10 4114.0 10.0 411 4 0.103 

13:12 4116.0 12.0 3_4_3. 0 0.102 

13:14 4118.0 14.0 294.1 0.10 

13:16 4120.0 16.0 257.5 0.10 

13:18 4122.0 18.0 229.0 0.10 

13:20 4124.0 ?o o 206.2 0.095 

13:25 4129.0 25 0 165.2 0.09 

13:30 4134.0 10 o 137.8 _0 OBB 
13:35 4139.0 35___.__0_ 118.3 o_nQc:; 
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METRIC Date: 2/23 - 2/27 

Corporation 
Pumped Well MW-25 

Measurements at Well MW-24 

Pump Speed: 0: 50sec/i 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (minJ (min) (ft) Conunents 

13:40 4144.0 .10 0 103 6 0 085 

13:45 4149.0 45 0 92.2 0.085 

13:50 4154.0 so 0 83.1 0.083 

13:55 4159.0 55.0 75.6 0.082 

14:00 41f14 0 60.0 69.4 _0__082_ 

14:20 4184.0 RO 0 52.3 0 072 

14:40 4204.0 100.0 42.0 0.073 

15:10 4234.0 130.0 32.6 0.070 

15:40 4264.0 160.0 26.7 0 062 

16:10 4294.0 190.0 22.6 0.070 

16:40 4324.0 220.0 19.7 0 0'75 
17:00 4344.0 240.0 18.1 0 010 
18:00 4404.0 300.0 14.7 0.070 

19:00 4464.0 360.0 12.4 o o7n 
20:00 4524.0 420.0 10.8 _n_ _n_ 7 n 
21:00 4584.0 480.0 9.6 0 Of10 
22:00 4644.0 540.0 8.6 _Q 050 

23:00 4704.0 600.0 7.8 _CL_050 
~ 24:00 4764.0 660.0 7.2 0.070 

1:00 4824.0 720 0 6.7 0.070 

2:00 4884.0 7ao a 6.3 0.070 

3:00 4944.0 840.0 5.9 0.070 

4:00 5004.0 ann n 5.6 0.070 

5:00 5064.0 Q~(\ (\ 5.3 0.070 

6:00 5124.0 1 n ?__n o 5.0 0_._045 

7:00 5184.0 lnRn n 4 8 0.038 
8:00 5244.0 1140 Q_ 4.6 0.052 
9:00 5304.0 1200 0 4.4 0.040 

12:50 5534.0 1430 0 3 9 0.040 

1t:;·?n 5684.0 1580.0 3.6 -- 0.015 
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METRIC Date:2J23 - 2}27 
Corporation 

Pumped Well MW-25 

Measurements at Well MW-24 

Pump Speed: 0: 50sec/& 

Static Water Level ----
time t t• 

t/t' Drawdown 
(h:m:s) (min~ (min) (ft) Comments 

1'8:00 5844.0 1740.0 3.4 0.015 End of Test 

' 

. 
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METRIC Date: 2/23 - 2/27 

Corporation 
Pumped Well PW-1 

Measurements at Well PW-1 

Pump Speed: Q: lt/2min 

Static Water Level ----
time t t• 

t/t' Drawdown 
(h:m:s) (min} (min) (ft) Comments 

~3 17:11:00 0 0.00 PumP On 
17:11:30 0.5 o.oo 
17:17:00 6.0 0 12 

17:20:00 9.0 0.17 lt/2:00min 

17:24:00 13 n 0.19 lt/2:00min 

17:34:00 23 0 0.31 

17:48:00 37.0 0.39 

17:58:00 47.0 0.43 

18:06:00 55.0 0.42 

18:28:00 77.0 0.33 1 t/ 1: 48min 

18:56:00 105.0 0.14 1 t/ 2: 02min 

19:33:00 142.0 0.66 lR./l:98min 

20:16:00 185.0 0.75 1 R./ 2: OOmin 
·-

20:54:00 223.0 0.92 1 R./ 2 : 0 Om in 

22·01·00 292.0 1.13 1 R./ 2: OOmin 

22•52·00 341.0 1.19 1 R./ 2: 02min 

23·53·00 402 .0 1.33 1 R./ 2 : 0 lmin 

24·52·00 461.0 1.24 1 R.! 2: 02min 

1:52:00 521.0 0.79 1 R./ 1: 99min 

2:53:00 582.0 0.71 1 R./ 1 : 9 8min 

3:49:00 638.0 0.62 1R./2:00min 

4:54:00 703.0 0.66 1R./2:00min 

5:54:00 763.0 0.79 1R./2:00min 

6:55:00 824.0 0.87 lt/2:02min 

7:58:00 887.0 0.72 lt/2:00min 

8:54:00 943.0 0.95 1 R./ 2 : 0 3min 

9:45:00 994.0 1.00 New valve instal~ e 

10:38:00 1047.0 1.29 1 £/ 2 : 0 8min 

11:58:00 1127.0 0.86 1 t/ 2: 06min 

13:03:00 1192.0 0.89 1 9../2 · 02min 



METRIC 
Corporation 

Page 2_ of .!__ 

Date: 2/23 - 2/27 

Pumped Well PW-1 

Measurements at Well PW-1 

Pump Speed: 0: 1R./2min 

Static Water Level ----
.time t t' 

t/t' Drawdown 
(h:m:s) (min} (min) (ft) Comments 

14·03·00 1252.0 0 96 1R./2~06min 

14:55:00 1304.0 0 86 1t/2:04min 

15:43:00 1352.0 _D_JO 1t/2:06min 

16:57:00 1426.0 0.70 1£/2:00min 

17:58:00 1487.0 0.99 1R./2:04min 

19:50:00 1599.0 1 ?n 1R./2:04min 

20:39:00 1648.0 0 68 1£/2:06min 

21:53:00 1722.0 1.19 1£/2:03min 

22:52:00 1781.0 0.39 19./2:03min 

23:52:00 ~B41 n 0.39 19./2:04min 

24:53:00 1902 n 0~99 -
1:49:00 1958.0 0.64 1£/2:00rnin 

2:49:00 2018.0 0.62 19./2:02min 

3:51:00 2080.0 0.61 19./2:04min 

4:52:00 2l41 0 0.67 1t/2:00min 

5:48:00 2197 J) 0.39 1£/2~02min 

6:52:00 2261 0 
.. 

0.62 1£/2:04ml.n 

7:59:00 2328.0 0 88 1£/2:04min 

8:48:00 2377.0 1 01 1£/2:00min 

9:55:00 2444.0 0.84 19./2:08min 

10:56:00 2505.0 0.88 1£/2~22min 

11:53:00 2562.0 1.34 1£/1:55min 

12:53:00 2622.0 1.60 19./1:58min 

13:58:00 2687.0 1 67 19./1~57min 

14:53:00 2742.0 1 78 1'lL2;00rnin 
15:45:00 2794.0 1.83 1£./2: 02rnin 

16:38:00 2847.0 1.86 l.t/2:00min 
17:41:00 2910.0 1. 86 1 £/ 2 : 0 Om in 

18:55:00 2984.0 1.80 1.t/2:00min 

19:59:0Q 3048.0 1. 86 l£/2~02min 



Page .J_ of _L 

METRIC Date: 2/23 ... 2/27 

Corporation 
Pumped Well PW-1 

Measurements at Well PW-1 -----
Pump Speed:. __ _ 0: l£/2min 

Static Water Level ----
:time t t• 

t/t 1 Drawdown 
(h:m:s) (min} (min) (ft) Comments 

22·05•00 3174.0 1.88 l.U 2 · 0 Om in 

23:0f\:OO 3235.0 1.88 1£/?·00min 

~6 24:49:00 3338.0 1.92 1£/2:00nin 

2:47:00 3456.0 1.86 1£/2:00nin 

4:59:00 3588.0 1.72 

5:17:00 3606.0 1 q4 1£/2:02min 

6:54:00 3703.0 2 00 1£/2:00min 

8:55:00. 3824.0 2.26 1£/2:00min 

10:58:00 3947.0 2.01 1£/2:00min 

13:34:00 4103.0 2.12 

14:20:00 .4149.0 2.07 

14:45:00 4174.0 0 1.98 Pump Off (Recov -- I 

14:45:15 4174.25 0.25 16697 ·o 1 96 

14:45:30 4174.50 0.50 8345.0 1 _9'1 

14:45:45 4174.75 0.75 5566.3 1 94 
14:46:00 4175.0 1.0 4175.0 1.93 
14:46:30 4175.5 1.5 2783 1 1_.._9_1 

14:47:00 4176.0 2.0 2088.0 1.90 

14:47:30 4176.5 2.5 1670.6 1.88 

14:48:0C 4177.0 3.0 1392.3 1. 87 

1A:48:3C 4177.3 3.5 1193.5 1 86 

14:49:0( 4178.0 4.0 1044.5 1.84 

14:49:3( 4178.3 4.5 q28 5_ 1.82 

14:50:0( 4179.0 5.0 f\35 6 1.80 

14:51:0( 4180.0 6.0 696.7 1.73 

14:52:0( 4181.0 7.0 597.3 1.72 

14:53:0( 4182.0 8.0 522.8 1.71 

14:54:0( 4183.0 9.0 464:8 1. 68 

14:55:0( 4184.0 10.0 418.4 1.66 

14:57:0( 4186.0 12.0 348.8 1.63 
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METRIC 
Corporation 

Pumped Well PW-1 

Measurements at Well PW-1 

Page _i_ of _4_ 

Date: 2123 - 2/27 

-----
Pump Speed: 0: 12-/2min 

Static Water Level ----
time t t' t/t' Drawdown 

(h:m:s) (min) (min) (ft) Comments 

14:59:00 4188.0 14.0 299.1 ~_55 

15:01:00 4190.0 16.0 261.9 1 53 
15:03:00 4192.0 18.0 232.9 1. so 
15:05:00 4194.0 20.0 209.7 1.46 
15:10:00 4199.0 25.0 168.0 1.35 

15·15·00 4204.0 30.0 140.1 1.25 

15:20:00 4209.0 35.0 120.3 1.16 

15:25:00 4214.0 40.0 105.4 1.04 

15:30:00 4219.0 45.0 93.8 0.96 

15:35:00 4224.0 50.0 84.5 0.93 
15:45:00 4234.0 60.0 70.6 0.76 

16:05:00 4254.0 80.0 53.2 0.585 

16:25:00 4274.0 100.0 42.7 0.42 

16:55:00 4304.0 130.0 33.1 0.25 

17:25:00 4334.0 160.0 27.1 0.14 

17:55:00 4364.0 190.0 23.0 0.07 
18:25:00 4394.0 220.0 2(L 0 0.03 
18:45:00 4414.0 240.0 18.4 0.01 
19:45:00 4474.0 300.0 14 9 -0.02 
20:45:00 4534.0 360.0 12.6 -0.04 
21:45:00 4594.0 420.0 10.5 -0.05 

6:20:00 5109.0 935.0 5.5 -0.04 End of Test 
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METRIC 
Corporation 

Pumped Well ___ P_w_-_1 __ _ 

Page J:.._ of _4_ 

Date: 2/23 ... 2/27 

Measurements at Well MW-9 

Pump Speed: 0 : 1 & /2 • 0 0 min· 

Static Water Level ----
.time t t• 

t/t' Drawdown 
(h:m:s) (min} (min) (ft) Comments 

17·11 o.o 0 00 Pumo On 

17·23 12.0 0.00 

17·34 23.0 0.00 

17:49 38.0 0.01 

17:59 48.0 0.01 

18:10 59.0 0.01 

18:26 75.0 0.00 

18:58 107.0 -0.07 

19:35 144.0 -0.02 

20:14 183.0 -0.07 

20:50 219.0 -0.02 

.... 2.2: 00 289.0 0.03 

22:50 339.0 0.03 

23:51 400.0 0.04 

24:50 459.0 0.03 

1:51 520.0 0.03 

2:52 581.0 •· 0.03 

3:48 637.0 0.03 

4:53 702.0 0.03 

5:53 762.0 0.08 

6:57 826.0 0.02 

7:59 888.0 n n1 
8:55 944.0 0 03 

9:45 994.0 0 01 
10:38 1047.0 0.01 
11:59 1128.0 -
13:05 1194.0 0.02 
14:04 1253.0 0.01 
14:56 1305.0 0.00 
15:44 1353.0 0.01 
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METRIC 
Corporation 

Pumped Well PW-1 

Page ..2....- of __4_ 

Date: 2/23 - 2/27 

Measurements at Well MW-9 __ .........,___.._ __ 
Pump Speed: 0: 1 R. /2 • 0 0 . min 

Static Water Level ----
time t t• 

t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

lfl·SB 1427.0 0 02 

17:59 1488.0 0 03 

19:48 1597.0 0 08 

20:37 1646.0 O__.lL6 

21:51 1720.0 0.02 

22:50 1779 0 0.01 

23:50 1839.0 0.03 

24:51 1900.0 0.03 

1:48 1QS7 0 0 01 

2:48 2017 0 _O....fl...3. 

3:50 2079.0 om 
4:50 2139.0 0 03 
5:47 2196.0 0 03 
6:53 2262.0 0.03 
7:58 2327 0 0.03 
9:53 2442.0 0.03 

10:58 2507.0 
~ 0.02 

11:52 2561.0 0.02 

12:54 2623.0 0_.02 

13:58 2687.0 _O_._Q_3 

14:55 2744.0 0.03 

15:46 2795.0 0.02 

16:39 2848.0 0.02 

17:43 2912.0 0.04 

18:53 2982.0 0.03 

19:59 3048.0 0.05 

22:06 3175.0 0.05 

23:05 3234.0 0.05 

24:49 3338.0 ...0. OS 

2:46 3455.0 0 _04 
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METRIC 
Corporation 

Pumped Well PW-1 

Measurements at Well MW-9 

Page _J_ of _4_ 

Date: 2/23 - 2/27 

Pump Speed: __ _ Q: 11/2.00 min 

Static Water Level ----
.time t t' 

t/t' Drawdown 
(h:m:s) (min) (min) (ft) Comments 

4·57 3586.0 n n4 

6·19 3668.0 0 .04 

6 :_55 3704.0 0 04 

8:57 iR?h n 0.05 

10:56 394.:; n 0.04 

13:34 4103 0 0.03 

14:20 414q 0 -0.07 

14:45:00 4174.0 0 0.02 PumP Off 1Recol7 

14:45:15 4174 25 0.25 lhf\Q7 n 0.02 

14•.4E;·~O 4174 50 0.50 R14S 0 0.02 

14•45·45 4174 75 0.75 i:i566.3 0.02 

14~_46: 00 4175.0 1.0 4175.0 0.02 

14·46:30 4175.5 1.5 2783.7 0.02 

14:47:00 4176.0 2 0 2088.0 0.02 

14:47:30 4176.5 2.5 1670.6 0.02 

14:48:00 4177.0 3.0 1392.3 0.02 

14:48:30 4177.5 3.5 119'3 0 5 0.02 

14:49:0(] 4178.0 4.0 1044.5 0.02 

14:49:3C 4178.5 4.5 928.5 0.02 

14:50 4179.0 5.0 835.6 0.02 

14:51 4180.0 6.0 696.7 0.02 

14:52 4181.0 7.0 597.3 0.02 

14:53 4182.0 8.0 522.8 0.02 

15:54 4183.0 9.0 464.8 0.02 

15:55 4184.0 10.0 418.4 0.02 

14:57 4186.0 12.0 348.8 0.02 

14:59 4188.0 14.0 299.1 0.02 

15:01 4190.0 16.0 261.9 0.02 

15:03 4192.0 18.0 
232.9 0.02 

15:05 4194.0 
20.0 209.7 0.02 



Page 4 of 4 --
METRIC Date: 2/23 - 2/27 

Corporation 
Pumped Well PW-1 

Measurements at Well MW-9 

Pump Speed: 0: 1&12. oo min-

Static Water Level ----
.time t t• 

t/t' Drawdown 
(h:m:s) (min} (min) (ft) Comments 

15:10 4199 0 '5 o 168.0 0 02 
15:15 4204.0 3D 0 140.1 0 019 

15·20 4209.0 35.0 120.3 o 014 
. 

15:25 4214.0 40.0 105.4 0.01 

15:30 4219.0 45.0 93.8 0.01 

15:35 4224.0 50.0 84.5 0.009 

15:40 4229.0 55.0 76.9 0.009 

15:45 4234.0 60.0 70.6 0.009 

lfi·05 4254.0 80.0 53.2 0.00 

lE;•'I:\ 4274.0 1no o 42.7 0.00 

16•55 4304.0 110 0 33.1 0.00 

17·25 4334.0 160 0 27.1 0.00 

17:55 4364.0 190 0 23.0 0.00 

18:15 4384.0 21_0_. 0 20.9 o.oo 
19:15 4444.0 270.0 16.5 0.00 

20:15 4504.0 330.0 13.6 0.00 

• 21:45 4594.0 420.0 10,5 0.00 

7 6:20 5109 0 935.0 I) I) ' 0.00 End of Test 
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AQUIFER TEST DATA PLOTS 
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APPENDIX C 

WATER QUALITY ANALYSES 



I, 

1_ 

. A :..natv1tco'Technologies,,·1, 

METRIC CORPORATION 
8429 WASHINGTON 
ALBUQUERQUE, NM 87111 

Accession: 16002 

Date Received: 2/24/88 

Attention: GARY RICHARDSON 

Project: SPARTON 

MARCH 23, 1988 

Note: VERBALS CALLED TO PETER METZNER. 

Michael 
Project 

RVW/jlf 

G. ~·arry 

Manager 

Note: 

~y!Jmm/ 
Robert V. Woods 
Laboratory Manager 

Samples will be disposed of within 
30 days unless otherwise notified. 



. dh A~o1vt•~ cJ'Technologies,ln 

INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE: 2/23/88 
LAB RECEIPT DATE: 2/24/88 
MATRIX: WATER 

WITH SODIUM 
SAMPLE ID:HYDROXIDE MW-25 
LOCATION: 
LAB SAMPLE #: 16002-3 
UNITS: mg/1 

========================================================================= 
. ANALYST ANALYSIS 

DATE 

DW 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 ND 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

'l f:,, I ' 

:~~~=::-~~~=~:-~~c~JC~~~~-----------------------~~::: __ :~::~~~---------. 



l . A Ano:vttco:Technologies,ln, 

l 

l 

SAMPLE DATE: 2/23/88 
LAB RECEIPT DATE: 2/24/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

WITH SODIUM 
SAMPLE ID:HYDROXIDE PW-1 
LOCATION: 
LAB SAMPLE #: 16002-7 
UNITS: mg/1 

========================================================================= 
~ ANALYST ANALYSIS 

~ 
CONSTITUENT 
NAME 

DILUTION 
FACTOR 

DETECTION 
LIMIT RESULT 

t 

l 

ow 3/10/88 CYANIDE (CN) 1 

'~ * THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

/1 

0.01 ND 

PROJECT MANAGER: /::'. ft.-xz,;~,L, . DATE: 3/23/88 

-------------------------~;r-----------------------------------------------1 



A "'-notvttc.O:Technologies,ln, 

SAMPLE DATE: 2/23/88 
LAB RECEIPT DATE: 2/24/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID:RAW MW-25 
LOCATION: 
LAB SAMPLE #: 16002-1 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DILUTION DETECTION 

DATE NAME FACTOR LIMIT 

DW 3/07/88 TOTAL DISSOLVED 
SOLIDS 1 20 

JH 3/15/88 HARDNESS 1 0.5 

DW 3/14/88 CORROSIVITY (pH) 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: 1:/ ra~ .. ~, DATE: 3/23/88 

RESULT 

820 

132 

7.4 

-------------------------r·-----------------------------------------------
1 



-

SAMPLE DATE: 2/23/88 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID:RAW PW-1 
LOCATION: LAB RECEIPT DATE: 2/24/88 

MATRIX: WATER LAB SAMPLE ~: 16002-5 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DILUTION DETECTION 

DATE NAME FACTOR LIMIT 

DW 3/07/88 TOTAL DISSOLVED 
SOLIDS 1 20 

JH 3/15/88 HARDNESS 1 0.5 

DW 3/14/88 CORROSIVITY (pH) 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

RESULT 

1200 

469 

12 

PROJECT MANAGER: 1f( f;at-~ DATE: 3/23/88 
-------------------------~tt----------------------------------------------



A Ar>oiyt1c0:Technologies,l•l' 

SAMPLE DATE: 2/23/88 
LAB RECEIPT DATE: 2/24/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #: 16002-2 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS I CONSTITUENT 

DATE NAME 

JH 3/07/88 CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

"/ 
PROJECT MANAGER: '1· t'iZ t{c DATE: 3/23/88 

RESULT 

0.036 

/lo · '~-'/ 
------------------~------~~---------------------------------------------



A Ar~alvtlco'Technologies,lrv 

SAMPLE DATE: 2/23/88 
LAB RECEIPT DATE: 2/24/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #: 16002-6 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

RESULT 

0.033 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

/I 

:~~~=::-~~~=~:_:1~~-~~~-----------------------~~::: ___ ~~~~~~~-------. 



A t.,.,alvtlco'Technologies,ln, 

SAMPLE DATE: 2/23/88 

EPA METHOD 601 
PROJECT: SPARTON 

LAB RECEIPT DATE: 2/24/88 
ANALYSIS DATE: 2/25/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #: 16002-4 
UNITS: ug/1 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
200 
500 
500 
500 
500 

RESULT 

ND 
ND 
ND 
ND 
ND 

3800 
NO 

1500 
ND 
ND 
ND 
ND 

24,000 
ND 
ND 
ND 
ND 

32,000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
COMMENTS: ND = NOT DETECTED 80.2% BROMOCHLOROMETHANE 

HIGH LEVELS REQUIRED DILUTION. 

II 

PROJECT MANAGER: 1.:/. iJCU.
1

u DATE: 3/23/88 __________________________ jt _______________________________________ _ 
. 
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SAMPLE DATE: 2/23/88 

EPA METHOD 601 
PROJECT: SPARTON 

LAB RECEIPT DATE: 2/24/88 
ANALYSIS DATE: 2/25/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #: 16002-8 
UNITS: Ug/1 
DILUTION FACTOR: 500 

===================================================================== 
CONSTITUENT DETECTION 

NAME LIMIT RESULT 

CHLOROMETHANE 100 NO 
BROMO METHANE 100 NO 
DICHLORODIFLUOROMETHANE 100 NO 
VINYL CHLORIDE 100 NO 
CHLOROETHANE 100 NO 
METHYLENE CHLORIDE 1000 16,000 
TRICHLOROFLUOROMETHANE 1000 NO 
1,1-DICHLOROETHENE 100 980 
1,1-DICHLOROETHANE 100 NO 
TRANS-1,2-DICHLOROETHENE 100 NO 
CHLOROFORM 100 NO 
1,2-DICHLOROETHANE ioo NO 
1,1,1-TRICHLOROETHANE 100 2,100 
CARBON TETRACHLORIDE 100 NO 
BROMODICHLOROMETHANE 100 NO 
1,2-DICHLOROPROPANE 100 NO 
TRANS-1,3-DICHLOROPROPENE 100 NO 
TRICHLOROETHENE 100 8,000 
DIBROMOCHLOROMETHANE 100 NO 
1,1,2-TRICHLOROETHANE 100 NO 
CIS-1,3-DICHLOROPROPENE 100 NO 
2-CHLOROETHYLVINYL ETHER 250 NO 
BROMOFORM 250 NO 
1,1,2,2-TETRACHLOROETHANE 100 NO 
TETRACHLOROETHENE 100 NO 
CHLOROBENZENE 250 NO 
1,3-DICHLOROBENZENE 250 NO 
1,2-DICHLOROBENZENE 250 NO 
1,4-DICHLOROBENZENE 250 NO 

% SURROGATE RECOVERY 
COMMENTS: NO = NOT DETECTED 101% BROMOCHLOROMETHANE 

HIGH LEVELS REQUIRED DILUTION. 



..., 

, 

·~ 

I. 

A Anolvt1(a'Technologies,ln 

SAMPLE DATE: N/ A 

EPA METHOD 601 
PROJECT: SPARTON 

LAB RECEIPT DATE: 2/24/88 
ANALYSIS DATE: 2/25/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: TRIP BLANK 
LOCATION: 
LAB SAMPLE #: 16002 
UNITS: uq/1 
DILUTION FACTOR: 1 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMO METHANE 
DICHLORODIFLOOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLVOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 

DETECTION 
LIMIT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.2 
o. 2" 
0.5 
o.s 
o.s 
o.s 

RESULT 

NO 
NO 
ND 
ND 
ND 

3.4 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 

% SURROGATE RECOVERY 
83.5% BROMOCHLOROMETHANE 

1 

00ROJECT MANAGER: -1•/ fdi·;:.: DATE: 3/23/88 
·-----------------------~-----------------------------------------
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SAMPLE DATE: N/A 
LAB RECEIPT DATE: N/A 
ANALYSIS DATE: 2/25/88 
MATRIX: WATER 
ANALYST: TMG 

EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE ID: WATER BLANK 
LOCATION: 
LAB SAMPLE #: 16002 
UNITS: ug/1 
DILUTION FACTOR: 1 

. ===================================================================== 

.,_ 

CONSTITUENT 
~ 

CHLOROMETHANE 
BROMO METHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 

DETECTION 
LIMIT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.2 
0.'2 
0.5 
0.5 
0.5 
0.5 

RESULT 

ND 
ND 
ND 
ND 
ND 

4.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
96.1% BROMOCHLOROMETHANE 
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METRIC CORPORATION 
8429 WASHINGTON 
ALBUQUERQUE, NM 87113 

Accession: 16007 

MARCH 24, 1988 

Date Received: 2/25/88 

Attention: GARY RICHARDSON 

Project: SPARTON 

Mike Barcy 
Project Manager 

RVW/jlf 

Robert v. Woods 
Laboratory Manager 

Note: Samples will be disposed of within 
30 days unless otherwise notified. 
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INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE: 2/24/88 SAMPLE ID: MW-25 WITH 
SODIUM HYDROXIDE 

LAB RECEIPT DATE: 2/25/88 LOCATION: 
MATRIX: H20 LAB SAMPLE #: 16007-3 

UNITS: mgjl 
========================================================================= 
ANALYST ANALYSIS 

DATE 

ow 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 NO 

* THE LISTED DETECTION LIMITS REFLECT"ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: ~ DATE: 3/24/88 
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INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE: 2/24/88 

LAB RECEIPT DATE: 2/25/88 
MATRIX: H20 

SAMPLE ID: PW-1 WITH 
SODIUM HYDROXIDE 

LOCATION: 
LAB SAMPLE #: 16007-8 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

DW 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 NO 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

:~~~==-~~~~~: __ :fZ::_&!J!f-----------------------~~:~:-~::~:~~----------
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SAMPLE DATE: 2/24/88 
LAB RECEIPT DATE: 2/25/88 
MATRIX: H20 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW MW-25 
LOCATION: 
LAB SAMPLE #: 16007-1 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DETECTION 

DATE NAME 
DILUTION 
FACTOR LIMIT RESULT 

ow 3/07/88 TOTAL DISSOLVED 
SOLIDS {TDS) 1 20 

JH 3/15/88 HARDNESS 1 0.5 

ow 3/14/88 CORROSIVITY {pH) 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

1 
PROJECT MANAGER: ~r ~~1/~ DATE: 3/24/88 

960 

253 

7.5 

-----------------------~-------------------------------------------------
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SAMPLE DATE: 2/24/88 
LAB RECEIPT DATE: 2/25/88 
MATRIX: H20 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW PW-1 
LOCATION: 
LAB SAMPLE #: 16007-6 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DILUTION DETECTION 

DATE NAME FACTOR LIMIT 

DW 3/07/88 TOTAL DISSOLVED 
SOLIDS {TDS) 1 20 

JH 3/15/88 HARDNESS 1 0.5 

DW 3/14/88 CORROSIVITY {pH) 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

RESULT 

1000 

352 

11.7 

PROJECT MANAGER: ~W DATE: 3/24/88 
-----------------------~--~---------------------------------------------
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SAMPLE DATE: 2/24/88 
LAB RECEIPT DATE: 2/25/88 
MATRIX: H20 

METALS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #: 16007-2 
UNITS: mg/1 

========================================================================= 
ANALYST 'ANALYSIS 

DATE 

JH. 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT- ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: a V. DATE: 3/24/88 

RESUL'I 

NO 

-------------------------------------------------------------------------
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SAMPLE DATE: 2/24/88 
LAB RECEIPT DATE: 2/25/88 
MATRIX: H20 

METALS 
PROJECT: SPARTON 

SAMPLE.ID: PW-1 
LOCATION: 
LAB SAMPLE #: 16007-7 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

RESUL'l 

0.029 

/} 

:~~~:::_~~::~:_:2?t~-~-t~~7~1---------------------~~~::_:~~~~~~---------. ' 



l 
I 
I 

I 
I 
I 

"'' 

) 

SAMPLE DATE: 2/24/88 

EPA METHOD 601 
PROJECT: SPARTON 

LAB RECEIPT DATE: 2/25/88 
ANALYSIS DATE: 3/23/88 
MATRIX: H20 
ANALYST: TMG 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #: 16007-4 
UNITS: ug/1 
DILUTION FACTOR: 100 

~==================================================================== 

CONSTITUENT 
NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 
HIGH LEVELS REQUIRED DILUTION 

DETECTION 
LIMIT 

20 
20 
20 
20 
20 

200 
200 

20 
20 
20 
20 
20 
20 
20 

I 20 
20 
20 
20 
20 
20 
20 
50 
50 
20 
20 
50 
50 
50 
50 

RESULT 

ND 
ND 
ND 
ND 
ND 

9,400 
ND 

3,700 
ND 
ND 
ND 
ND 

39,000 
ND 
ND 
ND 
ND 

54,000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
97.7% BROMOCHLOROMETHANE 

PROJECT MANAGER: ~J? DATE: 3/24/88 

-----------------~------------------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE DATE: 2/24/88 
LAB RECEIPT DATE: 2/25/88 
ANALYSIS DATE: 2/26/88 
MATRIX: H20 
.ANALYST: TMG 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #: 16007-9 
UNITS: ug/1 
DILUTION FACTOR: 500 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGH LEVELS REQUIRED DILULTION 

DETECTION 
LIMIT 

100 
100 
100 
100 
100 

1000 
1000 

100 
100 
100 
.100 
100 

1100 
100 
100 
100 
100 
100 
100 
100 
100 
250 
250 
100 
100 
250 
250 
250 
250 

RESULT 

NO 
NO 
NO 
NO 
NO 

16000 
NO 

990 
ND 
ND 
ND 
ND 
2100 
ND 
NO 
ND 
ND 
9000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
98.5% BROMOCHLOROMETHANE 

PROJECT MANAGER: /.2/) DATE: 3/24/88 
--------------------~~-~-------------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE DATE: N/A 
LAB RECEIPT DATE: N/A 
ANALYSIS DATE: 2/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE #: 16007 
UNITS: ug/1 
DILUTION FACTOR: 1 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMO METHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1~TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 

DETECTION 
LIMIT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 

I 0 o 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
o.-5 
0.2 
0.2 
0.5 
0.5 
0.5 
0.5 

RESULT 

NO 
NO 
NO 
NO 
NO 
2.7 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% SURROGATE RECOVERY 
83.6% BROMOCHLOROMETHANE 

PROJECT MANAGER: /?I. I DATE: 3/24/88 
------------------------~~~--------------------------------------
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METRIC CORPORATION 
8429 WASHINGTON PLACE 
ALBUQUERQUE, NM 87113 

Accession: 16012 

22 MARCH 1988 

Date Received: 2/26/88 

Attention: GARY RICHARDSON 

Project: SPARTON 

Michael G / Barry 
Project Manager 

RVW/jlf 

~j(/JaoL 
Robert V. Woods 
Laboratory Manager 

Note: Samples will be disposed of within 
30 days unless otherwise notified. 
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 WjNaOH 
LOCATION: 
LAB SAMPLE 1: 16012-5 
UNITS: mg/1 

========================================================================= 
DETECTION ANALYST ANALYSIS 

DATE 
CONSTITUENT 
NAME 

DILUTION 
FACTOR LIMIT RESULT 

DW 3/10/88 CYANIDE (CN) 1 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

0.01 ND 

PROJECT MANAGER: 'Jft. (JJ/v{t; . DATE: 3/22/88 
-------------------------~----------------------------------------------• 
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INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX: WATER 

SAMPLE ID: PW-1 W/NaOH 
LOCATION: 
LAB SAMPLE #: 16012-10 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

~ 

OW 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 ND 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

:~~~::-~~:~~:_l.?:~~------------------------~~:~:_:~::~~~----------
t 



INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX:WATER 

SAMPLE ID: RAW MW-25 
LOCATION: 
LAB SAMPLE #:16012-3 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

DW 3/11/88 

JH 3/15/88 
DW 3/14/88 

CONSTITUENT 
NAME 

TOTAL DISSOLVED 
SOLIDS (TDS) 
HARDNESS 
CORROSIVITY (pH) 

DILUTION 
FACTOR 

1 
1 

DETECTION 
LIMIT RESULT 

20 900 
0.5 282 

7.4 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

:~~~==-~~:~~:_7i~-~ji:v ________________________ ~~:~:_:::::~~----------- u 
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX:WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW PW-1 
LOCATION: 
LAB SAMPLE #:16012-8 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

DW 3/11/88 

JH 3/15/88 
DW 3/14/88 

CONSTITUENT 
NAME 

TOTAL DISSOLVED 
SOLIDS (TDS) 
HARDNESS 
CORROSIVITY (pH) 

DIWTION 
FACTOR 

1 
1 

DETECTION 
LIMIT RESULT 

20 840 
0.5 321 

11.3 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: 1:(. (}x£1::!1. DATE: 3/22/88 

-------------------------,/ -----------------------------------------------
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #:16012-4 
UNITS: mg/1 

~ ========================================================================= 

• 

., 

.. 

ANALYST ANALYSIS 
DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

RESULT 

0.036 

:~~~==-~~:~~:-~~-~~-----------------------~~=~:_:~::~~~---------
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE lD: PW-1 
LOCATION: 
LAB SAMPLE #:16012-9 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

RESULT 

0.031 

PROJECT MANAGER: 11/- f!t;tf';~ DATE: 3/22/88 
--------------------------~----------------------------------------------
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
ANALYSIS DATE:2/26/88 
MATRIX: WATER 
ANALYST:TMG 

EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE ~:16012-6 
UNITS: ug/1 
DILUTION FACTOR: 1000 

- ===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 

i200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
200 
500 
500 
500 
500 

RESULT 

NO 
NO 
NO 
ND 
ND 
2800 
ND 
1900 
ND 
ND 
NO 
NO 
37000 
ND 
NO 
NO 
ND 
46000 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 

% SURROGATE RECOVERY 
101 % BROMOCHLOROMETHANE 
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SAMPLE DATE:2/25/88 
LAB RECEIPT DATE:2/26/88 
ANALYSIS DATE:2/26/88 
MATRIX: WATER 
ANALYST:TMG 

EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #:16012-11 
UNITS: ugjl 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 
~ 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3~DICHLOROPROPENE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 

i200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
200 
500 
500 
500 
500 

RESULT 

ND 
ND 
ND 
ND 
NO 
11000 
ND 
560 
ND 
ND 
ND 
ND 
1700 
ND 
ND 
ND 
ND 
7200 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
94.3% BROMOCHLOROMETHANE 

~ t'v:/1 
PROJECT MANAGER:~/((. [/U>(//t" DATE: 3/22/88 
--------------------------~---------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE DATE:N/A 
LAB RECEIPT DATE:N/A 
ANALYSIS DATE:2/26/88 
MATRIX: WATER 
ANALYST:TMG 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE #: 16012 
UNITS: ug/1 
DILUTION FACTOR: 1 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

DETECTION 
LIMIT RESULT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

i0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
o:2 
0.2 
0.5 
0.5 
0.5 
0.5 

NO 
NO 
NO 
NO 
NO 
2.7 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
83.6 BROMOCHLOROMETHANE 

1?ROJECT MANAGER: -J/;'. fldJJ/((' DATE: 3/22/88 

------------------------~-----------------------------------------
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ACCESSION: 16012 

QUALITY CONTROL DATA: 188 
METHOD 601/602 & 8010/8020 

CLIENT: METRIC CORPORATION 
UNITS: ng 
ANALYSIS DATE: 2/26/88 

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

1,1-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
BROMODICHLOROMETHANE 
TRICHLOROETHENE 
BENZENE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 

TRUE VALUE 

102 
109 
102 

i 118 
105 
99.6 
109 
103 
106 

RESULT 

82.1 
98.9 
110 
123 
118 
92.3 
118 
108 
107 
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QUALITY CONTROL DATA 

CLIENT: METRIC 
DATE(S) RECEIVED: 2/29/88 

METHOD:601 
DATE ANALYZED: 3/1/88 

UNITS: ug/1 
ANALYST:TMG 

============================================================= 

SPIKE RECOVERY 
LAB SAMPLE ID: 16017-1 

-. PARAMETER 
MATRIX 
% REC 

DUPLICATE 
% REC 

' 1,1-DICHLOROETHENE 104 104 
CHLOROFORM 103 100 
1,1-TRICHLOROETHANE 106 104 
BROMODICHLOROETHANE 113 100 
TRICHLOROETHENE 109 116 
TETRACHLOROETHANE 97.9 119 

' BENZENE 102 109 
TOLUENE '100 112 
CHLOROBENZENE 92.6 113 

% SURROGATE RECOVERIES 
99.5 % BROMOCHLOROMETHANE 90.8 
88.4 % BROMOFLUOROBENZENE 88.2 

NOTES: NA - NOT APPLICABLE 

I) 

PROJECT MANAGER: j,·t(.-f)rz,~~{,·' DATE: 3/22/88 
-------------------------u------------------------------------------
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22 MARCH 1988 

METRIC CORPORATION 
8429 WASHINGTON PLACE 
ALBUQUERQUE, NM 87113 

Accession: 16015 

Date Received: 2/29/88 

Attention: GARY RICHARDSON 

Project: SPARTON 

Michael G;- Barry 
Project Manager 

RVW/jlf 

Robert V. Woods 
Laboratory Manager 

Note: Samples will be disposed of within 
30 days unless otherwise notified. 
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2j29/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 WjNaOH 
LOCATION: 
LAB SAMPLE #: 16015-3 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

DW 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 ND 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

] , I ~ 

:~~~~::_~~~~~:-~~-{!~~~------------------------~~:~:-~~~:~~~----------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: PW-1 W/NaOH 
LOCATION: 
LAB SAMPLE #: 16015-9 
UNITS: mg/1 

========================================================================= 
DETECTION ANALYST ANALYSIS 

DATE 
CONSTITUENT 
NAME 

DILUTION 
FACTOR LIMIT RESULT 

ow 3/10/88 CYANIDE (CN) 1 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

.1 

0.01 NO 

PROJECT MANAGER: '};1· /u.: > . DATE: 3/22/88 

-------------------------~-----------------------------------------------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
MATRIX:WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW MW-25 
LOCATION: 
LAB SAMPLE #:16015-1 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

ow 3/11/88 

JH 3/15/88 
ow 3/14/88 

CONSTITUENT 
NAME 

TOTAL DISSOLVED 
SOLIDS (TDS) 
HARDNESS 
CORROSIVITY (pH) 

DILUTION 
FACTOR 

1 
1 

DETECTION 
LIMIT RESULT 

20 900 
0.5 288 

7.4 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

/1 

PROJECT MANAGER: 7//. p{(, j ;'.;, DATE: 3/22/88 
-------------------------~-----------------------------------------------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
MATRIX:WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW PW-1 
LOCATION: 
LAB SAMPLE j:16015-7 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DETECTION 

DATE NAME 
DILUTION 
FACTOR LIMIT RESULT 

ow 3/11/88 

JH 3/15/88 
ow 3/14/88 

TOTAL DISSOLVED 
SOLIDS (TDS) 
HARDNESS 
CORROSIVITY (pH) 

1 
1 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

.1 

20 
0.5 

PROJECT MANAGER: /!''. /}flt}/ DATE: 3/22/88 

650 
196 
10. 

--------------------------~~----------------------------------------------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE lD: MW-25 
LOCATION: 
LAB SAMPLE #:16015-2 
UNITS: mgjl 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

,1 

PROJECT MANAGER: ~;',.' ./zl (•_'/ DATE: 3/22/88 

RESULT 

ND 

------------------------~-----------------------------------------------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE .ID: PW-1 
LOCATION: 
LAB SAMPLE #:16015-8 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

r;·. ~.? 1/: 
PROJECT MANAGER: , .; · JlL ~,~· DATE: 3/22/88 

RESULT 

0.02~ 

-------------------------------------------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
ANALYSIS DATE:3/2/88 
MATRIX: WATER 
ANALYST:TMG 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #:16015-4 
UNITS: ugjl 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-0ICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

1 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
200 
500 
500 
500 
500 

RESULT 

ND 
NO 
ND 
ND 
ND 
2700 
NO 
2200 
NO 
ND 
NO 
NO 
35000 
NO 
ND 
NO 
NO 
43000 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 

% SURROGATE RECOVERY 
92.9% BROMOCHLOROMETHANE 

""" , l • I • 

PROJECT MANAGER: ~ /:'. (;jJ_ .• 1!_' DATE: 3/22/88 
-------------------------~·-----------------------------------------
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SAMPLE DATE:2/26/88 
LAB RECEIPT DATE:2/29/88 
ANALYSIS DATE:3/2/88 
MATRIX: WATER 
ANALYST:TMG 

EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #:16015-10 
UNITS: ug/1 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

·1 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
.200 
200 
200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
200 
500 
500 
500 
500 

RESULT 

NO 
NO 
NO 
NO 
NO 
10000 
NO 
670 
NO 
NO 
NO 
NO 
1700 
NO 
NO 
NO 
NO 
7400 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% SURROGATE RECOVERY 
95.5% BROMOCHLOROMETHANE 

PROJECT MANAGER: '}.'.' (:V.., · .. '? DATE: 3/22/88 

------------------------~-----------------------------------------• 
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l 
ACCESSION: 16015 

l 
QUALITY CONTROL DATA: 188 
METHOD 601/602 & 8010/8020 

CLIENT: METRIC CORPORATION 
UNITS: ng 
ANALYSIS DATE: 3/2/88 

1,1-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
BROMODICHLOROMETHANE 
TRICHLOROETHENE 
BENZENE 
TETRACHLOROETHENE ~ 

TOLUENE 
CHLOROBENZENE 

TRUE VALUE 

102 
109 
102 
118 
105 
99.6 
109 
103 
100 

RESULT 

93.8 
99.4 
100 
120 
98.5 
89.5 
104 
111 
89.5 
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QUALITY CONTROL DATA 

CLIENT: METRIC 
DATE(S) RECEIVED: 3/3/88 

METHOD:601 
DATE ANALYZED: 3/11/88 

UNITS: ug/1 
ANALYST: tmg 

============================================================= 

SPIKE RECOVERY 
LAB SAMPLE ID: 16036 

PARAMETER 

1,1-DICHLOROETHENE 
CHLOROFORM 
1,1,1 TRICHLOROETHANE 
BROMODICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHANE 
BENZENE 
TOLUENE 
CHLOROBENZENE 

% SURROGATE RECOVERIES 
106 % BROMOCHLOROMETHANE 
100 % BROMOFLUOROBENZENE 

NOTES: NA = NOT APPLICABLE 

107% 
106% 

MATRIX 
% REC 

102 
103 
99.9 
97.2 
98.5 
94.1 
96.0 
96.0 
94.6 

DUPLICATE 
% REC 

104 
98.9 
91.9 
89.6 
88.3 
104 
94.9 
95.6 
103 

/7 II 

PROJECT MANAGER: ~~. (::(]'/{~ DATE: 3/22/88 
------------------------~----------------------------------------
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SAMPLE DATE: NA 
LAB RECEIPT DATE: NA 
ANALYSIS DATE: 3/2/88 
MATRIX: H20 
ANALYST: TMG 

EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE #: 16015 
UNITS: ugjl 
DILUTION FACTOR: 1 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 

DETECTION 
LIMIT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.2 
0:2 
0.5 
0.5 
0.5 
0.5 

RESULT 

ND 
ND 
ND 
ND 
ND 
6.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% SURROGATE RECOVERY 
84.6% BROMOCHLOROMETHANE 

~· ~~~·~ I I PROJECT MANAGER: /i' · ?_1.- (-'I Z DATE: 3 :.J .').. t> s 
-------------------------~---------------------------------------
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METRIC CORPORATION 
8429 WASHINGTON PLACE 
ALBUQUERQUE, NM 87113 

Accession: 16022 

22 MARCH 1988 

Date Received: 3/01/88 

Attention: GARY RICHARDSON 

Project: SPARTON 

. 1 

/_,, ;~ ... I /1, 
/i 1 . • · a ~.- 1 t/ 

Michael G ./13arry 
Project Manager 

RVW/jlf 

Robert V. Woods 
Laboratory Manager 

Note: Samples will be disposed of within 
30 days unless otherwise notified. 
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INDICATORS 
PROJECT: SPARTON 

SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
MATRIX: WATER 

SAMPLE ID: MW-25 W/NaOH 
LOCATION: 
LAB SAMPLE #: 16022-3 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

DW 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 ND 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

," 
PROJECT MANAGER: /.~·, {YJ., ·::;· DATE: 3/22/88 

-------------------------~-----------------------------------------------
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SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
MATRIX: WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: PW-1 WjNaOH 
LOCATION: 
LAB SAMPLE #: 16022-7 
UNITS: mgjl 

========================================================================= 
ANALYST ANALYSIS 

DATE 

ow 3/10/88 

CONSTITUENT 
NAME 

CYANIDE (CN) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT RESULT 

0.01 NO 

L * THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

' 

PROJECT MANAGER: /;r . /' ~{L : .'.i' DATE: 3/22/88 
- -------------------------:~----------------------------------------------.. 
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SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
MATRIX:WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW MW-25 
LOCATION: 
LAB SAMPLE #:16022-1 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS CONSTITUENT DETECTION 

DATE NAME 
DILUTION 
FACTOR LIMIT RESULT 

DW 3/11/88 

JH 3/15/88 
ow 3/14/88 

TOTAL DISSOLVED 
SOLIDS (TDS) 
HARDNESS 
CORROSIVITY (pH) 

1 
1 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

1 

20 
0.5 

860 
288 
7.4 

PROJECT MANAGER: "'11 ' j\'"1 I'.. DATE: 3/22/88 ,,,, . u. .[), 
------------------------r------------------------------------------------· 
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SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:J/01/88 
MATRIX:WATER 

INDICATORS 
PROJECT: SPARTON 

SAMPLE ID: RAW PW-1 
LOCATION: 
LAB SAMPLE #:16022-5 
UNITS: mgjl 

========================================================================= 
DILUTION 
FACTOR 

1 
1 

DETECTION 
LIMIT RESULT 

20 680 
0.5 179 

11 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

~ 

PROJECT MANAGER: 1•f. fJl/ /:I DATE: 3/22/88 
-------------------~-~----~----------------------------------------------
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SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:J/01/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #:16022-2 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

RESULT 

0.027 

NOTE: NO = NOT DETECTED 
NA = NOT ANALYZED 

/I 

:~~~::-~~~~~:-~~~~~------------------------~~:::_:~~~~~~---------



SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
MATRIX: WATER 

METALS 
PROJECT: SPARTON 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE #:16022-6 
UNITS: mg/1 

========================================================================= 
ANALYST ANALYSIS 

DATE 

JH 3/07/88 

CONSTITUENT 
NAME 

CHROMIUM (Cr Tot) 

DILUTION 
FACTOR 

1 

DETECTION 
LIMIT 

0.020 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

/7 t.r-7 /1 

RESULT 

0. 02~ 

PROJECT MANAGER: .':,· .. fl.·vt.~' DATE: 3/22/88 
-----------------~-----~------------------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
ANALYSIS DATE:3/2/88 
MATRIX: WATER 
ANALYST:TMG 

SAMPLE ID: MW-25 
LOCATION: 
LAB SAMPLE #:16022-4 
UNITS: ug/1 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
2oo 
500 
500 
500 
500 

RESULT 

NO 
NO 
NO 
NO 
NO 
4200 
NO 
2100 
NO 
NO 
ND 
NO 
42000 
NO 
NO 
NO 
NO 
47000 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

% SURROGATE RECOVERY 
102 % BROMOCHLOROMETHANE 

/7.- I L(i //,, 
PROJECT MANAGER: /'; · {iP'J_ DATE: 3/22/88 
--------------------------------------------------------------------. 
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EPA METHOD 60l. 
PROJECT: SPARTON 

SAMPLE DATE:2/29/88 
LAB RECEIPT DATE:3/01/88 
ANALYSIS DATE:3/2/88 
MATRIX: WATER 
ANALYST:TMG 

SAMPLE ID: PW-1 
LOCATION: 
LAB SAMPLE ~:16022-8 
UNITS: ug/1 
DILUTION FACTOR: 1000 

===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: NO = NOT DETECTED 
HIGHER LEVELS REQUIRED DILUTION 

.1 

DETECTION 
LIMIT 

200 
200 
200 
200 
200 

2000 
2000 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
500 
500 
200 
20"0 
500 
500 
500 
500 

RESULT 

ND 
ND 
ND 
NO 
NO 
10000 
NO 
610 
ND 
NO 
NO 
NO 
1400 
NO 
NO 
NO 
NO 
6200 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% SURROGATE RECOVERY 
102 % BROMOCHLOROMETHANE 

PROJ'E /! / I /A/l / 1'; t 

CT MANAGER: /'it· t·.{L• I DATE: 3/22/88 
-------------------------~-----------------------------------------
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EPA METHOD 601 
PROJECT: SPARTON 

ANALYSIS DATE:J/2/88 
MATRIX:WATER 
ANALYST:TMG 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE #: 16022 
UNITS: ugjl 
DILUTION FACTOR: 1 

- ===================================================================== 
CONSTITUENT 

NAME 

CHLOROMETHANE 
BROMOMETHANE 
DICHLORODIFLUOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
CHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

COMMENTS: ND = NOT DETECTED 

/I 

DETECTION 
LIMIT 

0.2 
0.2 
0.2 
0.2 
0.2 
2.0 
2.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.2 
0.'2 
0.5 
0.5 
0.5 
0.5 

RESULT 

ND 
NO 
ND 
ND 
ND 
6.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

t SURROGATE RECOVERY 
84.6% BROMOCHLOROMETHANE 

/}. I 111? 1//, 
PROJECT MANAGER: ,.-;(. //U/~·, DATE: 3/22/88 
-----------------------~------------------------------------------

~· 
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ACCESSION: 16022 

QUALITY CONTROL DATA: 188 
METHOD 601/602 & 8010/8020 

CLIENT: METRIC CORPORATION 
~ UNITS: ng 
I ANALYSIS DATE: 3/2/88 

., 
I 

1,1-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
BROMODICHLOROMETHANE 
TRICHLOROETHENE 
BENZENE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 

TRUE VALUE 

102 
109 
102 
118 
105 
99.6 
109 
103 
100 

RESULT 

93.8 
99.4 
100 
120 
98.5 
89.5 
104 
111 
89.5 

PROJECT MANAGER: ://. f?t.r f'7<_' DATE: 3/22/88 
' - ~~ --------------------------/?----------------------------------------
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QUALITY CONTROL DATA 

CLIENT: METRIC 
DATE(S) RECEIVED: 3/3/88 

METHOD:601 
DATE ANALYZED: 3/11/88 

UNITS: ug/1 
ANALYST: TMG 

============================================================= 

SPIKE RECOVERY 
LAB SAMPLE ID: 16036 

PARAMETER 

1,1-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
BROMODICHLOROETHANE 
TRICHLOROETHENE 
TETRACHLOROETHANE 
BENZENE 
TOLUENE 
CHLOROBENZENE 

% SURROGATE RECOVERIES 
106 % BROMOCHLOROMETHANE 107% 
100 % BROMOFLUOROBENZENE 106% 

NOTES: NA = NOT APPLICABLE 

MATRIX 
% REC 

102 
103 
99.9 
97.2 
98.5 
94.1 
96.0 
96.0 
94.6 

DUPLICATE 
% REC 

104 
98.9 
91.9 
89.6 
88.3 
104 
94.9 
95.6 
103 
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AQUIFER TESTING 
AT THE 

SPARTON TECHNOLOGY, INC. 
COORS ROAD PLANT 

ALBUQUERQUE, NEW EMXICO 

PREPARED BY 

METRIC CORPORATON 
ALBUQUERQUE, NEW MEXICO 

NOVEMBER 18, 1988 
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AQUIFER TESTING 
AT THE 

SPARTON TECHNOLOGY, INC. 
COORS ROAD PLANT 

Aquifer tests were performed in four groundwater recovery 

wells at the Sparton Technology, Inc., Coors Road Plant 

during September and October 1988. The purpose of the 

testing was to estimate well capacity and further define 

aquifer permeability of the "upper flow zone ... The well 

capacities were used to deve~ope estimates of the total 

capacity of the groundwater recovery system for equipment 

sizing and water rights requirements. The "upper flow zone., 

consists generally of the upper 5 to 10 feet of the saturated 

zone at the Coors Road site separated from the remainder of 

the saturated zone by a fine grained aquitard unit. 

Pumping tests were conducted in four wells, MW-23 and MW-26 

located along the south side of the plant building, MW-27 

located along the west side of the plant building and MW-28 

located at the west property corner. Each of the four wells 

are included in the groundwater recovery system. 

The tests were conducted as follows: 

Well: MW-23 
Test Type: Constant Discharge 
Test Drawdown: 2.5 ft. 
Available Drawdown: 7.7 ft. 
Duration of Pumping: 72.0 hrs. 
Average Discharge: 0.26gpm 
Observations Taken in Wells: MW-23 

Well: MW-26 
Test Type: Constant Discharge 
Test Drawdown: 2.5 ft. 
Available Drawdown: 13.4 ft. 
Duration of Pumping: 71.1 hrs. 
Average Discharge: O.Ol9gpm 
Observations Taken in Wells: MW-26 

1 
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Well: MW-27 
Test Type: Constant Discharge 
Test Drawdown: 2.2 ft. 
Available Drawdown: 8.0 ft. 
Duration of Pumping: 70.0 hrs. 
Average Discharge: 0.117gpm 
Observations Taken In Wells: MW-27 

Well: MW-28 
Test Type: Constant Discharge 
Test Drawdown: 2.67 ft. 
Available Drawdown: 4.1 ft. 
Duration of Pumping: 72.0 hrs. 
Average Discharge: 0.0705gpm 
Observation~ Taken in Wells:· MW-28 

Each of the pumped wells are 2-inch, i.d. PVC wells with wire

wound stainless steel screens. The wells were installed in 

7-inch diameter hollow steQ auguer borings. They were pumped 

with a 1.66-inch o.d. positive displacement piston pump having 

a maximum discharge of about 2~5gpm. Water levels in the pumped 

wells were monitored with an airline and a water monometer • ...___ __ 

All water level measurements were taken to the nearest 0.01 feet. 

Discharge measurements were made with a graduated cylinder 

and stop watch. 

The water level and discharge data collected during each test 

are presented in APPENDIX A. The data were analyzed using 

semi-log plots of time-duration and residual drawdown data 

(see APPENDIX B). 

The time-drawdown data were checked using a procedure suggested 

by Johnson, 1972 to ensure that u<O.OS and, thus, validate the 

use of the Jacob solution. In the equation u = l,~~r
2

s, u was 

set equal to 0.05, and the time, t, was determined after which 

the Jacob solution is valid. The effective radii of the wells 

were assumed to be 0.29 ft. because the wells were installed in 

2 
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7-inch (0.58 ft.) diameter boreholes. TABLE 1 shows that 

all but the early data are valid. The selected hydraulic 

conductivities were all determined from data for which the 

Jacob solution is valid . 

The data were also checked using a procedure suggested by 

Schafer, 1978 to determine which portion of the data might 

be casing storage affected. The early portion of the time

drawdown data is casing storage affected in each case as 

shown in TABLE 2. 

For determination of aquifer permeability, the residual draw 

data were used rather than the time-drawdown data because the 

time-drawdown was affected by fluctuations in the pump dis

charge and because the residual drawdown data is generally 

considered to be more reliable when only pumped well data are 

available as is the case here. Additionally, the middle or 

late residual drawdown data were used because the early data 

appears to be casing storage affected. 

Based on the above described testing, it is the opinion of 

the investigators that the best estimate for the permeability 

(hydraulic conductiv~ty) of the upper flow zone in the vicinity 

of each of the wells tested is as follows (see TABLE 3): 

Well 

MW-23 

MW-26 

MW-27 

MW-28 

3 

Hydraulic Conductivity 
(em/sec) 

8.54 X 10- 4 

3.91 x 10- 5 

9.08 X 10- 4 

1.07 X 10- 3 
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TABLE 1 

• 
JACOB VALIDATION 

1 

I Well r T t 
(ft) (gpd/ft) days min. 

1 

MW-23 0.29 139 0.0045 6.52 

1 MW-26 0.29 11.1 0.057 81.6 

MW-27 0.29 154 0.0041 5.88 

l MW-28 0.29 93.1 0.0068 9.73 

1 
1.87 r2 s 1.87 (.29) 2 

( 0 2) t = = uT O.OS(T) 

s = 0.20 

u = 0.05 

1. 

\_ 

· .. 

'·· 
4 
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TABLE 2 

CASING STORAGE AFFECT 

Well 

MW-23 

MW-26 

MW-27 

MW-28 

= 2.07 

= 1.66 

Q 

(gprn) 

0.264 

0.019 

0.117 

0.0705 

0.6 (dc2-dE2) = = Q/S 

0.9176 = Q/S 

0.6 

s 
(ft) 

2.2 

2.3 

3.0 

1.1 

Q/S 

(gpm/ft) ~ 

0.12 

0.0082 

0.0390 

0.0641 

(2.07 2-1.66 2 ) 
Q/S 

5 

tc 

(min) 

7.6 

112 

23.5 

14.3 
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TABLE 3 

AQUIFER TESTING 

.. ,.- ,.J 

SPARTON TECHNOLOGY, INC. COORS ROAD PLANT 

Pumped Observations Curve Apparent b 
Hydraulic Conductivity 

ft/day em/sec 
Well At T (ft) 

(gpd/ft) 

MW-23 MW-23 Early T-D 33.0 
Late T-D 456 
Early R-D 45.0 
Late R-D 139 7.7 2.42 8.54 X 10- 4 

MW-26 MW-26 Early T-D 1.58 
Late T-D 24.9 
Early R-D 2.94 
Late R-D 11.1 13.4 0.11 3.91 x 10- 5 

MW-27 MW-27 Early R-D 27.3 
Late R-D 154 8.0 2.57 9.08 X 10- 4 

MW-28 MW-28 Early T-D 18.1 
Middle T-D 62.0 
Late T-D 19.6 
Early R-D 27.8 
Middle R-D 93.1 4.1 3.04 1.07 X 10- 3 

Late R-D 12.0 

* Jacob Solution Not Valid 

• i.J - L1 - 1.1 

Comments 

Casing storage affected 

Casing storage affected 
Selected 

Casing storage affected* 

Casing storage affected 
Selected 

Selected 

Casing storage affected 

Inpermeable boundary 
Casing storage affected 
Selected 
Inpemeable boundary 



The residual-drawdown curves (APPENDIX B) for MW-23, MW-26, 

MW-27, and to a lesser extent MW-28, show evidence that a 

"recharge effect" may be occurring during the pumping period. 

The residual drawdown curves show a t/t' value greater than 

2 at zero drawdown, suggesting a "recharge effect". Possible 

explanations of the apparent "recharge effect" include 

reduction or reversal of prevailing downward vertical leakage 

in the cone of depression during the test or induced flow from 

a more permeable hurried channel(s) existing within the upper 

flow zone. 

Estimated well capacities have been computed for each of 

the wells included in the groundwater recovery system (see 

TABLE 4). The capacities were computed based on specific 

capacities observed in testing to date (see METRIC Corp., 

April 1987 and May 1988) and assuming 100% drawdown. This 

would tend to yield conservatively high values, however, 

MW-24 has undergone additional development since it was tested. 

This might increase its capacity beyond that shown in TABLE 4. 

7 



TABLE 4 

ESTIMATED WELL CAPACITIES 

,_ 
Specific Available Estimate( 

Well # Pumping Drawdown Discharge Capacity Drawdown Capacity 
Time (hrs} (ft) {gpm) (gpm/ft) (ft) {gpm) 

• 

18 49.0 5.02 0.264 0.0526 12.6 0.66 

23 72.0 2.47 0.260 0.1054 7.65 0.81 

1 24 73.2 3.26 0 •.. 205 0.0629 
8.1 0.51 

25 68.8 3.0 0.317 0.106 
7.3 0.77 

26 71.1 2.53 0.019 0.008 13.4 0.10 

27 70.0 2.21 0.117 0.053 8.0 0.42 
,_ 

28 72.0 2.67 0.070 0.026 4.1 0.11 

PW-1 69.6 2.12 0.13 0.06 
4. 3. 0.26 

Total 3.64 

\_ 

I_ 

8 

I_ 
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Page ..J__ of ~ 

METRIC Date: 9.-:27-:--88 

Corporation 
Pumped Well MW-23 

Measurements at Well MW-23 

Pump Speed: 0: o. 26417 gprn 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min. sec/ R.) 

·27 8·15·00 0 0 

15 .25 0.60 

30 .5 0.59 

45 .75 - 0.56 

16·00 1.0 0.11 

16:30 1.5 0.42 

17:00 2.0 0.60 

17:30 2.5 0.56 

18:00 3.0 0.66 

18:30 3.5 0.97 

19:00 4.0 0.41 

19:30 4.5 -
20:00 5.0 0 86_ 

21 6 1 88 

22 7 2.06 

23 8 2.45 

24 9 2.16 

25 10 
' 2fl 

27 12 2.37 1'09"/l 

29 14 2 43 
31 16 2.42 

33 18 2.19 

35 20 1 93 1'09"/R. 

40 25 2 06 1'07"/R. 

45 30 2.08 1'07,./R. 

so 35 -' 2.11 1'00"/i 
'--

9:00 45 2.41 1'00"/R. 

9:30 75 2.43 55"/i 

10:00 105 2.31 1'09" 

10:30 135 2.16 1'05" 
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METRIC 
corporaHon 

Pumped Well --~MW~-~2~3~-

Page _2_ of _.s_ 

Date: 9.,..27-88 

Measurements at Well MW-23 --------
Pump Speed: ___ _ 0: ---- gpm 

Static Water Level ----
L time t t' 

t/t' Drawdown Discharge 
(h:m:s) (min} (min) (ft) (min.sec/R.) 

~ 11:00 165 ? 7t; ] I 0 II 

12:00 225 2 7t; 47" adi 56" 

~ 13:00 285 2 Bf\ 59" 58" 
14:00 345 

.. 
3 00 adi 49" 

t· 15:00 405 3.01 49" adi ,.-

16:00 465 2.89 59" 

I 17:00 525 ? t; 1 -1 I 3 11 

'l 
18:00 585 2.52 1'5 11 

I 19:00 645 2.46 1'16" adi 1'00 
'· 20:00 705 2.51 1'01" 

21:00 765 2.66 1'01" 
r, 

22:00 825 2.55 0'59". 

23:00 885 2.39 1'02" 

I, 24:00 945 2.47 1 1_05 II 

1·00 1005 2.45 1'06" 
I 2:00 1065 2.46 1'05" 

3:00 1125 2.36 1'05" 
! 4:00 1185 2.42 1'03" 
T 

5:00 1245 ? ~Q 1'02 11 

6:00 1305 ? .1..1 1'01 11 

'- 7:00 1365 ? .14 1'4" 
8:00 1425 2 54 1'6" adi 

'- 9:00 1485 2 60 57" 
10:00 1545 2.58 55" adi 

I 11:00 1605 2.57 56" adi 
12:00 1665 2.66 1'0" 
13:00 1725 2.66 58" 
14:00 1785 2.70 55" adj 
15:00 1845 2.62 55" adj 

16:00 1905 2.63 55" adj 



Page 3 of 5 --
METRIC Date: 9-27-88 

CorporaHon 
Pumped Well MW-23 

Measurements at Well MW-23 

Pump Speed: Q: ---- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min· sec/ R.) 

-28 17:00 1965 2.51 60" 

18:00 2025 2.80 1'6" adj 

19:00 2085 2 37 1'01" 

20:00 2145 
.. 

_2 SB 1'02" 

21:00 2205 2.51 1'05" 

_22. QQ_ 2265 2.59 0'58" 

23:00 2325 2.44 -1'00" 

24:00 2385 2.43 1'00" 

~9 1:00 2445 2.46 1'03" 

2:00 2505 2.48 1'01 u. 

3:00 2565 2.37 1'04" 

4:00 2625 2.53 0'58" 

5:00 2685 2.49 0'57" 

6:00 2745 ? ttr:; 1'02" 

7:00 2805 2 c;,:; 0'57" 

8:00 2865 2 71 1'2" 

9:00 2925 2 SB 1'0" 

10:00 2985 .2_ 52 1'0" 

11:00 3045 2.62 1'02" 

12:00 3105 2.64 58" 

13:00 3165 2.73 1'0" 

14:00 3225 2.88 52" adj 

15:00 3285 2.55 58"" 

16:00 3345 2.59 56" 

17:00 3405 2.64 1' 

18:00 3465 2.71 1'6" adj 

19:00 3525 2'. 60 59" 

20:00 3585 2.49 59" 

21:00 3645 2.56 1'6" 

22:00 3705 2.44 58" 
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METRIC 
Corporation 

Pumped Well --~M~W~-~2~3~-

Page .L_ of _2_ 

Date: 9.-.27-BB 

Measurements at Well MW-23 
--=~=-

Pump Speed: 0: ---- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (minJ (min) (ft) (min • sec/£) 

23:00 3765 2.34 1'03" 

24:00 3825 2.65 1'05" 
1:00 3885 2.53 56" 

2:00 3945 
.. 2.37 1'07" 1'01" 

3:00 4005 2.39 1'04" 

4:00 4065 2.58 1'02" 

5:00 4125 2.24 .1 I 02" 

6:00 4185 ' 2.27 1'06" adj 
7:00 4245 2.47 58" 
8:00 4305 2.46 1'04" 

8:15:15 _43_20 25 .25 ~] 281 1 39 Pump off @8:15 

:30 4320.50 .so 8,641 0~ 83 
:45 4320.75 .75 5,761 0.68 

8:16:00 4321.00 1.0 4,321 0.36 

8:16:30 4321.5 1.5 2,881 0.19 

8:17:00 4322 0 2.0 2,161 0.14 

8: :30 4322 5 2.5 1,729 0.09 

8:18:00 4323.0 3.0 1~441 0_.07 

:30 4323.5 3.5 1,235 0.07 
19:00 4324.0 4.0 1,081 0.07 

:30 4324.5 4.5 961 0.07 

20:00 4325 0 5.0 865 0.08 

?1 • nr 4_326 6 721 0.07 

??•OC 4327 7 618 0.06 

:n ·or 4328 8 541 0.07 

24. 0( 4329 9 481 0.08 

25:0( 4330 10 433 0.09 

27:0_( 4332 12 361 0.07 

29: 0( 4334 14 310 0.08 

30:0 4336 16 271 0.08 

i 
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METRIC 
Corporation 

Pumped Well __ M_w_-_23 __ 

Measurements at Well MW-23 

Page 2._ of L 

Date: 9~27-88 

-----
Pump Speed: 0: --- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min. sec/ t) 

33:00 4338 lB 241 0.05 

35:00 4340 20 217 0.07 

40:00 4345 25 174 0.07 

45:00 41SO 30 
.. 145 0.07 

50:00 4355 35 124 0.07 

SS•OO 4360 40 109 0.07 

q-oo 4365 45 97 0.07 

9:15 4380 60 73 0.06 

9:30 4395 75 59 0.06 

10:00 4425 _105 42 0.06 

11:00 4485 165 27 0.04 

11:30 4515 195 23 0.03 

13:19 4624 _304 15 n n~ 

15:10 4735 415 11 n n? 

17:01 4846 526 9 _QJl.Q 
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METRIC Date: 9-14~88 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: 0: 0.01887 gprn 

Static Water Level ----
time t t' Drawdown Discharge I 

(h:m:s) (min} (min) t/t' (ft) (min/ R.) 

14 8:05:00 0 0 

• 1 5 0.25 0.23 

·30 o.so 0.47 

:45 0.75 . 0.67 

6:00 1.00 0.93 

:30 1.50 1 37 

7:00 2.00 1.76 
:30 2.50 2.20 

8:00 3.00 2.27 

:30 3.50 2.28 

9:00 4.00 2.28 

·30 4.50 2.29 

10:00 5.00 2.33 

11:00 6 2.37 

12 7 2.41 

13 8 2.38 

14 9 2.38 

15 10 2.41 

17 12 2.57 

19 14 2.53 14 min/i .. 
21 16 2.52 

23 18 2.50 

25 20 2._28 

30 25 2 44 

35 30 2 62 14 

~-0- - -~-~:; 2.77 

50 
(/ 

.1t; 3.03 14 
/ 

2.71 11 9.:"00 55 

9·20 :rs 2.61 14 

9:40 95 2.48 12 
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METRIC 
Corporation 

Pumped Well MW-26 -=_;;;..;=----
Measurements at Well MW-26 

Page ....z_ of -2.3. 

Date: 9-l4-88 

-----
Pump Speed: --- Q: --- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min} (min) (ft) (min/ R.) 

10·00 115 3 53 8 

10:30 145 3.48 10 
11:00 175 2.57 14, 12 

11:30 205 -- 2.25 11,. 14 

12:00 235 2 R1 13. 11 

13·00 295 2 11) 12, 15 

14:00 355 3 55 12, 11, 13, 12, 9 

15:00 415 3.72 '15 15 11 9 9 1 
16:00 475 3 ... 25 16 10 12 
17:00 c:;.~c:;. 3.25 11 10 9. 11. 11 
18:00 c;_qc:;. 2.85 10 /_ 11, 11.L 11 

19:00 ~ t;_S "':! ()"':! 10, 13, 15, 11 

20:00 711) 2 55 10,_ 13L 15 

21:00 .775 2 42 11 13 11 12. 

22:00 835 2 35 12, 11, 9, 9 

23:00 895 2 47 13, 12 14, 11 

24:00 955 2.88 11, 9, 13, 10, 17 

1·00 1015 2.07 1~ 1? 17 17 

2:00 1075 1.68 12, 11, 16 

3•00 1135 3.24 14 13 15 13 

4·00 1195 1 c;n 11 9 10 9 

5·00 1255 5 1_7 91 8, 12, 10 

6:00 1315 4 _7.5 10, 11, 17, 10 

7:00 1375 4 60 13 11 

8:00 1435 2 78 9, 12 .. 17 

9:00 1495 2.26 
9:05 1500 2.18 

9:10 . 1505 2.10 15 
9:15 1510 2 76 
9:20 1515 1 84 



METRIC Date: 9-14-88 
Corporation 

Pumped Well HW-26 

Measurements at Well MW-26 

Pump Speed: 0: --- gpm 

Static Water Level ----
time t t' 

t/t 1 Drawdown Discharge 
(h:m:s) (min} (min) (ft) (min/ R.) 

-15 9:25 1520 2.57 14 

30 1525 3.30 

35 1530 2 4fi 13 

40 1535 .. 2 OR 

45 1540 2 00 
so 1545 1 72 15 

55 1550 2.77 
10:00 1555 2 63 

OS 1560 2.78 12 

10 1565 2 85 

15 1570 2 83 

20 1 t; 7_t; ' q~ 11 

25 1 c;RO 3 oc; 

~0 1c;RS 2 8? 11 

35 1590 2 78 

AO_ 1595 3.17 10 

45 160_0_ 2 76 

so 1605 2.05 

55 1610 1.84 

11·00 1615 1.92 

_05 1620 1.77 22 

10 1625 2.30 

15 1630 2.65 

20 1635 2.54 

25 1640 2.20 

30 1645 1.99 14 

35 1650 2.90 

40 1655 3.14 

45 1660 2.07 

so 1665 2.44 14 



Page 4 of 23 --
METRIC Date: 9-14-88 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: __ _ Q: --- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min/ t) 

-15 11:55 1670 2 59 
12:00 1675 2.70 12 

OS 1680 2.53 
10 1E;RS .. 

2.43 
15 1690 2.55 13 

20 1695 2.53 
25 1700 2.49 
30 1705 2.52 14 

35 17111 2.30 
40 171r::. 2.06 14 

45 17,0 2.70 
50 1725 2.35 
55 1730 1.89 

13•00 1735 __2_l_Q 

OS 1740 2 45 16 

10 1745 2 31 

15 1750 2 29 

20 1755 2.32 14 

25 1760 2.32 

-:tn 1765 2.21 

~r::. 1770 2.39 

40 1775 2.47 12 

.4r::. 1780 2.58 

so 1785 2 49 

55 1790 2.54 

14:00 1795 2.55 14 

14•0S 1800 2.52 

10 1805 2.80 

15 1810 1.65 

20 1815 2.80 15 



Page _2_ 0.1: "'-' 

METRIC Date: 9-14-88 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: 0: --- gpm 
·- Static Water Level ----

time t t' t/t' Drawdown Discharge 
Ch:m:s) (min) (min) (ft) (min/ R.) 

15 111·?c:; 1820 2.18 

30 1825 2.77 

35 1830 3.36 9 

40 1835 . 3.30 

45 1840 3.00 10 

50 1845 2.83 

55 1850 1.83 

15•00 1855 2 74 12 

OS 1860 ., .,., 
_10 1865 _') l_"l 

15 1870 ., JIQ 14 

20 1875 ':2. JIQ 

25 1880 ~ ..1..1 

30 1885 ? Q? 

35 1890 3 1_5 15 

40 1895 2 94 
45 1900 2 91 
50 1905 2 83 14 

55 1910 2.32 

lh·OO 1915 2.07 

nc:; 1920 2.16 15.5 

10 1925 2.54 

15 1930 2.77 

20 1935 2.62 13.5 

25 1940 2.68 

30 1945 2.44 

35 1950 2.37 14 

40 1955 2.37 

45 1960 2.61 Start aerator 

50 1965 2.55 12.5 



Page _£_ ot n_ 

METRIC Date: 9-14-88 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: 0: --- gpm 

Static Water Level ----
time t t' 

t/t' Drawdown Discharge 
(h:rn:s) (min) (min) (ft) (min/ i) 

-15 16:55 1970 2 57 
17:00 1975 2.29 

05 1980 2 oq 16 

10 1985 .. 
2 25 

15 1990 2.26 
20 1995 2.43 12 

25 2000 3.23 
30 2005 3.24 
35 2010 3.37 
40 2015 3 15 
45 2020 3.35 10 
50 202_5_ 4 QC} 
55 2030 4 QC} 10 

18:00 2035 3 7R 

05 2040 3 15 

10 2045 3.05 15 

15 2050 . 2.70 

20 2055 2 2l 

25 2060 1 98 

30 2065 2.52 18 

35 2070 1.89 

40 2075 2 OS 
45 2080 2 13 

aerator off 
readv to siohm 

50 2085 2 52 14.5 
55 2090 2.56 

19:00 2095 2 41 15 

05 2100 1 q? 

10 2105 1 AB 
15 2110 1 2R 

20 2115 1 87 12 
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METRIC 
Corporation 

Page 7 of 23 

Date: 9-14-88 

Pumped Well MW-26 

Measurements at Well MW-26 -----
Pump Speed: 0: gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min/ t) 

19:25 2120 2 73 

30 2125 2.49 12 

35 2130 2.78 

40 2135 
.. 

2 _9_R 11 

45 2140 3 10 

50 2145 3.06 

55 2150 3.00 12 

20:00 2155 3.03 

05 2160 2.67 12 

10 2165 2.27 

15 2170 2.25 

20 2175 2.33 

25 2180 1.84 

30 2185 2.95 11 

35 2190 3.47 9 

40 2195 3.54 

45 2200 2.95 

so 2205 2 93 12 

55 ??1() 3.20 

21:00 221t:; 3.10 11 

OS 2220 3 ]_ 7 

10 2225 3 37 10 
15 2230 _3_ 35 
20 2235 3__._20 11 
25 2240 3 09 
30 2245 2 _9J1 
35 2250 2~. 12 
40 2255 2• 61 
45 2260 2.71 13 
50 2265 2.79 



METRIC Date: 9-14-88 

Corporation 
Pumped Well MW-26 _.::..:..:.;._;;;,.;;,___ 

Measurements at Well MW-26 
-~.:.......;;.....;..__ 

Pump Speed: __ _ 0: --- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min/ i) 

-15 21:55 2270 2 72 
22:00 2275 2 85 13 

05 2280 2.81 
10 2285 .. 2.50 
15 2290 2.43 14 
20 2295 2.16 
25 2300 1 en 12 
30 2305 3.05 
35 2310 3.10 12 
40 2315 2.96 
45 2320 ~ 15 
50 2325 3 12 12 

55 2330 3.48 

23:00 2335 3.07 11 

05 2140 2.57 

10 2345 3.26 12 

15 2350 3.60 

20 2355 3.42 10 

25 2360 3.15 

30 2365 3.26 11 

35 2370 3.23 
40 217t; 3.16 11 

45 2380 3.11 
50 2385 2.97 12 
55 ?1QO 2.43 Pump Off 

24:00 2~Q5 1.88 

03 21QR 2.08 

05 2400 2 20 

10 2405 2.40 

20 2415 2.35 . '-



Page __2. o.t ~ 

METRIC Date: 9-l4-88 
Corporation 

Pumped Well MW-26 -----
Measurements at Well MW-26 

Pump Speed: 0: ---- gpm 

Static Water Level ----
time t t• 

t/t 1 Drawdown Discharge 
(h:rn:s) (rninJ (min) {ft) (min/ tj 

L6 24:25 2420 2 1 R 1 c; 

30 2425 2 40 
35 3.01 ll 

40 .. 3.36 10 . 
45 3 39 

50 3 48 
55 3_. 71 10 

1·011 1.85 

05 2.27 

10 2.53 14 

15 2.55 

20 2.75 

25 2.80 

30 2485 2.54 13 

35 2.61 

40 2.50 

45 2.65 12 

50 2.71 

55 2.75 
2:00 2.72 

OS 2.71 15 

10 2.40 

15 2.66 

20 2.70 12 

25 3.07 10 

30 2545 3.35 

35 3.05 

40 2.40 15 

45 2.43 

50 2.55 13 
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METRIC 
Corporation 

Pumped Well MW-26 -----

Page _!Q. of £l._ 

Date: 9-14-88 

Measurements at Well MW-26 --==........::.....__ 

Pump Speed: 0: ---- gprn 

Static Water Level ----
time t t' 

t/t' Drawdown Discharge 
(h:rn:s) (rninJ (min) (ft) (min/ R.) 

55 2 45 14 

3:00 2 L6J 
Ot; 2 .~ 

-10 2.59 ,_ 

15 2.65 11 

20 _2:1_2 

25 1 91 11 

30 2605 2_fr5_ 12 

35 2.3_9_ 13 

40 2.51 
45 2.37 13 

50 2 33 
55 1.99 

d·OO 2 60 

OS 2_._10 12 

10 2.98 

15 3.25 10 

20 3.27 

25 3.25 11 

30 2665 3.15 

35 3.18 11 

40 3.11 

45 3.07 

50 2.50 12 

55 3 J12 

5:00 2 93 13 

05 2.75 

10 2.80 

15 2.60 

20 3.28 11 . 
25 

i 
I 
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METRIC 
Corporation 

Pumped Well MW-26 -----
Measurements at Well MW-26 

Page _ll of £1._ 

Date:9-14-88 

-----
Pump Speed: 0: ---- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min/ R.) 

~-~o 2"12_5_ 2.50 1 ':l 

35 2.85 

40 2 46 

45 3.42 11 
.... 

50 3.01 

55 3.54 12 

6·00 2 _7'), 

05 2 87 11 

10 3.35 

15 2.92 12 

20 3.25 

25 ' 77 
30 2785 2 _E3 13 
35 2 81 
40 3.26 10 
45 3.57 
50 2.56 
55 3.14 12 

7:00 2.36 

05 0.98 

10 2.69 

15 1.95 

20 2.82 13 

25 2.68 

30 2845 2.46 

35 2.80 

40 3.08 

45 2.51 14 

so 2.08 

55 1. 90 

i 
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METRIC Date: 9-14~88 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: 0: ---- gpm 

Static Water Level ----
time t t' t/t' . Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min/ 9.) 

R •. 00 2.00 I 

05 2.25 16 

10 2.48 

15 .. 3.30 10 

20 3 40 
25 2.62 
30 2905 2.24 14 

35 1.78 
40 1 53 
45 2.21 17 
50 2.58 
55 2.90 11 

9:00 3 ~2 

05 2.20 

10 2.03 

15 ? OR 17 

20 - ':\ 17 

25 2 29 
30 2965 2 32 
35 2.36 14 
40 2.42 
45 2.38 
50 2.44 14 
55 2.49 

10:00 2.46 
OS 2.63 13 

10 2.59 

15 2.83 12 
. 

20 2.59 

25 2.29 
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METRIC 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Page ]1_ of £2.._ 

Date: 9-14-88 

Pump Speed: 0: ---- gprn 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h :m: s) (min) (min) (ft) (min/R.) 

10:30 3025 2.12 

35 2.05 15 

40 2.17 

45 . 2.36 

50 2.44 14 

55 2.27 

11:00 2.09 

OS 2.17 15 

10 2.30 

15 2.36 

20 2.50 

25 2.48 13 

30 3085 ? 1:)7 

35 2 _6A 

40 2.70 12 

45 2.26 
50 2.17 

55 1 9_3 17 

12:00 1 B6 

OS 1 _ao_ 

10 1.63 

15 1.86 16 

20 2 2_9 

25 2 53 

30 3145 2_. '1_ 4 13 

35 2~43 

40 2.46 

45 2.43 14 

50 2.38 

55 2.48 

i 
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METRIC 
Corporation 

Pumped Well MW-26 

Measurements at Well M~l-26 

t'age _...U_ ot u_ 

Date: 9~l4':'88 

Pump Speed: 0: --- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min/ t) 

13:00 2.35 

OS 2.15 

10 2.19 

15 .. 2.07 16 

20 1.91 

25 1.18 

30 3205 P~~ sta~~ed-ae1~ c a terl.n su 
35 

40 2.80 

45 2.50 

so 2.07 18 
55 2.03 

lA.·nn 1.92 

nr; 1.99 16 

1n 1.95 

15 1 97 

20 . 1.93 

25 1.74 18 

30 3265 2.33 

35 2.62 10 

40 2.87 

45 1.81 
.t;:'OWer ol:; 

2:43:50-2:46:06 

so 2.44 12 

55 2 RR 

l5·00 _3 nn 
OS 2 74 

10 2 54 12 

15 2 43 

20 2 44 

25 2 47 
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METRIC 
Corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Page _12_ of 2.2_ 

Date: 9.-14--88 

Pump Speed: Q: --- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (minJ (min) (ft) (min/ R.) 

15:30 3325 2.39 

35 2.21 

40 2 44 
45 2.27 
50 2.33 13 
55 2.40 

1 F; ·DO 2.39 

01) 2.18 

10 2 28 15 

15 2 23 

20 2 16 

25 2 1__3_ 14 

30 3385 23_37 

35 2.18 

40 2.10 15 

45 _2__._1_4_ 

so 2 07 
55 2 10 15 

17:00 1.97 

05 2.11 

10 2.07 

15 1.97 

20 1 R1 

25 1 7q 15 

30 3445 2 8_7 

35 2_._ 4 3 12 

40 2.46 

45 2.56 

50 2.76 

55 2.19 15 
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Page 16 of 23 -- -
METRIC Date: 9-14-88 

Corporation 
Pumped Well MW-26 

Measurements at Well MW-26 -----
Pump Speed: ---- 0: --- gprn 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min} (min) (ft) (min/ R.) 

18·00 1.77 

05 1.80 

10 1.63 15 

15 .. 
2._87 

20 3.23 I 

25 2.30 12 

30 3505 2.52 

35 2.22 

40 2.18 14 

45 2.16 

50 2.35 
55 2.35 

19·00_ 2.10 15 

nc:; 1.85 

10 1.57 15 

15 2.60 

20 2.02 

25 2.09 

30 3565 2 37 14 

35 2.23 

40 1.85 
45 2 47 14 

50 2 48 
55 2 34 13 

20·1)0 2.78 

05 2.45 

10 2.07 14 

15 2.70 

20 2.03 

25 2.17 
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METRIC Date: 9-14-88 

Corporation 
Pumped Well MW-26 

Measurements at Well MW-26 

Pump Speed: ---- Q: gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min} (min) (ft) (min/ t) 

}-16 30 3625 ? .1t; 14 

35 2 33 
40 2 1 R 14 

45 2 32 
so 2.57 

55 2.84 12 

21:00 2 gc; 

OS 2.62 13 

10 2.04 

15 2.00 

20 2.55 14 

25 2.69 

30 3685 2.41 

35 ? ~n 13 

40 2 20 

45 2.35 14 

so 2 81 
55 2.72 

._,_ 22:00 2.02 13 

OS , a? 

10 ? , (I 

15 ? ')(I 15 
20 2 ,, 

25 2 4fl 13 
30 3745 2.4h 
35 2.74 11 
40 3.38 
45 3.15 15 

so 1.69 

55 1.84 
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METRIC Date: 9-14-88 

Corporation 
Pumped Well __ MW_-2_6 __ 

Measurements at Well MW-26 

Pump Speed: --- 0: gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min/ R.) 

23:00 1.65 

05 2.34 

10 2.43 1 4 

15 .. 
2.28 

20 2.43 14 

25 2.43 

30 3805 2.37 ' 

35 2.60 15 

40 2.50 
45 2.45 
50 2.43 14 
55 2.28 .. 

24:00 2.20 

n" 2.25 14 

lO 2.30 

15 2.88 10 

I_ 20 ~ ?n 
25 ::! 18 11 

'- 30 3865 2 93 

35 2 81 

40 2 10 14 

45 1.25 

50 1 94 ,_ 
55 2 10 15 

1 ° 00 2.56 
l 

n" 3.50 N.R. 

1n 3.07 

, " 2.16 

20 2.01 

t. 25 2.07 
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METRIC 
corporation 

Pumped Well MW-26 

Measurements at Well MW-26 

Page .lL of~ 

Date: 9-14-88 

Pump Speed: __ _ 0: --- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min/ R.) 

1·30 3925 1.92 N.R. 

35 1.66 

40 2.15 

45 
.. 

2 ~n 

so J 30_ 14 

55 2 43 

2:00 2 47 

OS 2.27 

10 2.31 

15 2.26 

20 2.26 13 

25 2.65 

30 3985 2.48 

35 2.23 14 

40 2.57 

45 2.00 

so 2 .. 3_2 14 

55 2.54 

3:00 3.25 9 

nr:; 2.85 

10 2 90 

1.5 2 82 13 

20 2.85 

25 2.29 14 

30 4045 2.35 

35 2.90 11 

40 _2._ _3_? 

45 _2._ , r:; 

so 2 OR 

55 1 .ll N "Q 
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METRIC 
Corporation 

Pumped Well MW-26 
-~-------

Measurements at Well MW-26 

Pump Speed: 0: gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min/ R.) 

4•00 1.88 

05 1.74 14 

10 2.77 I 

15 .. 2.20 

20 1.85 

25 2.53 15 

30 4105 2.54 
35 2.39 14 

40 2.41 
45 2.95 14 

50 2.58 
55 2.60 

11·00 2 .75 13 

OS 2~6_6 

10 3.45 

15 2.77 

20 .. 2.49 

25 2.15 

30 4165 2.09 15 

35 2.40 

40 1.69 

45 1.81 15 

50 1.91 

55 2 09 

~·nn 2.29 14 

ns 3.02 

lO 2.15 

15 , Q7 14 

20 _2_ ~ 

25 1 QR 
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Page 21 of 23 --
METRIC Date: 

9-14-88 
Corporation 

Pumped Well ___ MW_-_2_6 __ _ 

Measurements at Well MW-26 
-~:....=-=---

Pump Speed: --- 0: gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min} (min) · (ft) (min/ 9.) 

30 4225 2.03 , ~ 
35 1.82 

40 2.06 

45 - 2.45 14 

50 2.42 
55 2 49 13 

7·00 2.52 

OS 2.53 StoP Pump 

10 4265 2.53 

15 

20 

25 

30 

35 

40 

45 

50 

55 

8:00 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 
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METRIC 
Corporation RECOVERY 

Pumped Well MW-26 

Measurements at Well MW-26 

Page ....22. of ..23.. 

Date: 9~14...,88 

Pump Speed: 0: ___ gpm 

Static Water Level ----
time t t• t/t' Drawdown Discharge 

(h:m:s) (min} (min) (ft) (min/ R.) 

7•10•.00 4265 o - 2 s~ 

15 4265.25 n ?r:; 1.7061 2 38 

30 4265.50 o c;o 8531 2.28 

45 4265.75 0.75 
.. 

5688 2.13 

11:00 4266.0 1.0 4266' 2.01 

~0 4266.5 1.5 2844 1.77 

1?•00 4267.0 2.0 2134 1.63 

'H\ 4267.5 2.5 1707 , ~q 

,~.nn 4268.0 3.0 1423 1 2q 

':\n 4268.5 3.5 1220 1 19 

1.1-nn ·4269.0 4.0 1067 1 10 

':\n 4269.5 4.5 949 1.00 

11)·00 4270.0 5.0 854 0.95 

H; 4271 6 712 0.77 

17 4272 7 610 0.65 

18 4273 8 534 0.57 

19 4274 9 4:75 0.53 

20 4275 10 428 0.46 

22 4277 12 356 0.33 

24 4279 14 306 0 27 

26 4281 16 268 0 23 

28 4283 18 238 0._20 

30 4285 20 214 0.15 
35 4290 25 172 0.15 
40 4295 30 143 0.10 
45 4300 35 123 0.06 
50 4305 40 108 0.04 

8:00 4315 50 86 0.09 

10 4325 60 72 0.05 

29 4335 70 62 0.07 
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METRIC 
corporation 

Pumped We 11 -:.:.MW;.:..--=2:..::6;...__ 

Page .21._ of ~ 

Date: 9-14-:-88 

Measurements at Well _.,....MwWL-.-..... 2.w...6 _ 

Pump Speed: ---- 0: ---- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:rn:s) (min) (min) (ft) (min/ R.) 

8:30 4345 Rn 54 0.06 
9:00 4375 11n 40 0.07 
9:30 4405 140 31 0.07 

10:00 170 
.. 

4435 26 0.05 
11:00 4495 ?~n 20 0.03 
12:00 4555 ?Qn 16 0.01 

13:00 4615 350 13 0.04 

14:00 4675 410 11 0.05 

15:00 4735 470 10 0 .07 
18:00 4915 650 7.6 0 12 

' 
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Pumped Well : MW-23 
Observations at Well :MW-23 

0 rri(J 11111111111111111111111, 

1 111111111111111n~mm 

2 I I I I II II II II II II II IIIIIIIIH 

3 I I I I II II II II 111111111111 

4 1111111111111111111111111111111~ 

5 111111111111111111111111111111111: 

1 10 

~ ... ... -" :.I 

Time-Drawdown 
Q • 0. 264gprn 

• 

,.) .J .J 'I u 

METRIC Corporation 
Date: 9-27-88 

• 

_j lj 



APPENDIX B 

SEMI-LOG PLOTS 
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METRIC 
Corporation 

Pumped Well --~MW~--2~B--

Measurements at Well MW-28 

Page _s_ of ...s__ 

Date: 10-11-88 

Pump Speed: 0: ---- gprn 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:m:s) (min} (min) (ft) (rnin·sec/R.) 

12:32 4332 12 361 1 _8? 

34 4134 14 310 1 77 

36 433fi 16 271 1 71 

38 4338 18 . 241 1 66 
40 4340 20 217 1.62 
50 4350 30 145 1.44 
55 4355 35 124 1.33 

13:00 4360 40 109 1.26 

13:30 4390 70 63 0.85 

14:00 4420 100 44 0.56 

14:30 4450 130 34 0.32 

15:00 4480 160 28 0.20 

16:00 4540 220 21 0.07 
17:00 4600 280 16 0.01 

18:00 4660 340 14 o.oo 
19:00 4720 400 12 o.oo 

i 
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Date: METRIC 10-11-BB 
Corporation 

Pumped Well ~MW~--2~8~-

Measurements at Well M~'l-2 8 

Pump Speed: Q: gpm 

Static Water Level ----
time t t' 

t/t' Drawdown Discharge 
(h:m:s) (min} (min) (ft) (min-sec/R.) 

1:00 3640 2.68 3'48" 

2:00 3700 2.59 3'48" 

3:00 3760 2.54 3'49" I 

4:00 3820 .. 2.57 3'49" 

5:00 3880 2.66 3'50" 

6:00 3940 2.46 3'54" ~~1e 
o~no 

7:00 4000 2.77 3'36" 

8:00 4060 2.72 3'43" 

9:00 4120 2.63 3'43" 

10:00 4180 2.64 3'43" 

11:00 4240 2.65 3'43" 

12:00 4300 2.67 3'45" 

12:20 4320 0 2.56 Pump Off 

12:20:15 4320.25 .25 _]"] 2Rl 2.45 

:20:30 4320.50 .5 R Ei41 

:20:45 4320.75 .75 c; 7Eil 2.15 

·21•00 4321.0 1.0 4 321 2.14 

·21•30 4321.5 1.5 2 R81 2.11 

:22:00 4322.0 2.0 2 lfl1 2.10 

:22:30 4~22 c:; 2.5 ~ 729 2.08 
' 
. 

:23:00 4323.0 3.0 1.444 2.06 

:23:30 4323.5 3.5 1,235 2.05 

·2A·nf'1 4324.0 4.0 1.081 2.03 

•?A-~(1 4324.5 4.5 961 2.01 

·?l:i·nr 4325 5.0 865 2.00 

•?Ei 4326 6 721 1.97 

·?.7· 4327 7 618 1.94 

•?R 4328 8 541 1.92 

:29 4329 9 481 1.89 

:30 4330 10 433 1.87 



.c-age ...J_ oi ....2_ 

1 METRIC Date: 10-11-88 

corporation 
1 

I Pumped Well --~MW~-~2~8~-

Measurements at Well MW-28 
--~;;.;..;......~-

Pump Speed: 0: ---- gprn 

Static Water Level -----

l 
time t t' t/t' Drawdown Discharge 

(h:m:s) (min} (min) (ft) (min-sec/R.) 

0/1 "1 19·00 1B4J)_ 2 4q 3'45" 

20:00 1900 2 i)i) 3'44" 

21:00 1960 2 59 3'46" 

-:, 

I 

22:00 2020 .. 2 67 3'48" I 

23:00 2080 2.39 3'52" 

l 
l 

24:00 2140 2.29 4'00" 

1·00 2200 2.17 ·4 I 08" 

2:00 2260 2.62 3'46" 

3:00 2320 2.74 3'44" 

4:00 2380 2.74 3'45" 

5:00 2440 2.63 3'48" 

6:00 2500 2.58 3'48" 

7:00 2560 2_._61 3'48" 
1 

8:00 2620 2.68 3'48" 
l 9:00 2680 2.42 3'47" 

10:00 2740 2.59 3'49" 

11:00 2800 2.68 3'47" 

12:00 2860 2.53 3'47" 

.\ 13:00 2920 2.53 3'46" 

14:00 2980 2.51 3'46" 

15:00 3040 2.53 3'45" 
16:00 3100 2.50 3'45" 

17:00 3160 2.69 3_'A<1" 

18:00 3220 2.71 3'43" 
19:00 3280 2.61 3'45" 

• 20:00 3340 2.65 3'42" 

21:00 3400 2.70 3'44" 

22:00 3460 2.56 3'44" 

23:00 3520 2.66 3'44" 

l 24:00 3580 2.63 3'45" 



cage _::_ v.L 

METRIC 
Corporation 

Pumped Well MW-28 

Measurements at Well MW-28 -----
Pump Speed: Q: gpm 

Static Water Level ----

• 
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min· sec/£) 

14·30 130 1.44 4'32" adi 

15:00 160 1.68 3 '36 I: adi 

15:30 190 1.58 5'26" adi , 
16:00 220 . 1.71 4'50" adj 

17:00 280 1.88 2 I 06': adi 
, 18:00 240 1.86 ~·~Q" ;:~n; 

19·00 400 1.73 1'49" adi 

1 20:00 460 1.82 5'23" adi 

21:00 520 1.81 3'45" tech adi. 

22:00 580 1.94 3'38" 

23:00 640 2.11 3'32" 

24:00 700 2.20 3'48" 

1:00 7t:.n 2.20 4'00" 

2:00 ~20 2.16 3'49" 
1 3:00 ~RO 2.11 4'06" 

4:00 940 2.18 3'55fi 

5:00 1000 2.19 3'47" 
6:00 1060 2.30 3'47" 
7:00 1120 2.21 3'47" 
8:00 1180 2.33 3'47" 
9:00 1240 2.30 3'43" 

10:00 1300 2.43 3'44" 

11:00 1360 2.52 3'46" 
12:00 1420 2.59 3'45" 
13:00 1480 2.69 3'43" 
14:00 1540 2.45 3'42" 
15:00 1600 2.48 1 1 43" 
16:00 1660 2.50 3 '46'; 
17:00 1720 2.52 3'43" 
18:00 1780 2.54 3'44 11 
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METRIC Date: 10-11-88 

Corporation 
Pumped Well MW-28 

Measurements at Well MW-28 

Pump Speed: 0 : 0 • 0 7 0 4 5 gpm 

Static Water Level ----
• 

time t t' t/t' Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min. sec/ i) 

I 

12:20:00 0 0.05 ,_ 
:15 25 0.09 

:30 50 0.16 

:45 .75 .. 0.18 

21:00 1.0 0 21 
.. 21:30 1.5 __Q_ 2 5 

22:00 2.0 0 31 

l. 22:30 2.5 0.37 

23:00 3.0 0.42 

23:30 3.5 0.45 

24:00 4.0 0.49 

24:30 4.5 0.55 
,_ 

25:30 5 0.56 

26 6 0.63 

27 7 0.70 

28 8 0.77 

1. 29 9 0.83 Reduced motor s~ e 
30 10 0.87 

l 12:32 12 0.93 

12:34 14 0.99 

36 16 1.04 

38 18 1.11 

40 20 1.13 
I. 

45 25 1.20 4'12"/p 

50 30 1.24 

55 35 1.23 

13:00 40 1.28 3'02"/.t 

13:20 60 1.32 4'29'/.t 

13:40 80 1.43 A 1 1f\"/i 

14:00 100 
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METRIC 
Corporation 

Page _2_ of _6_ 

Date: 9-20.-88 

Pumped Well ----MWu..-....:2::...:7_ 

Measurements at Well MW-27 

Pump Speed: 0: --- gpm 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h :m: s) (min~ (min) (ft) (min-sec/ R.} 

9:20 4270 70 61 +0.03 

9:30 4280 80 54 +0.03 

10:00 4310 110 39 +o.o3 
11:27 . 

13:49 3497 197 22 +0.03 
16:47 4539 339 13 +0.07 

4717 407 11 +0.09 

. 

. 

' 
I 
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METRIC 
Corporation RECOVERY 

Pumped Well MW-27 

Measurements at Well MW-27 

Page _5_ of _.L 

Date: 9"'20-88 

Pump Speed: Q: --- gprn 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min·sec/R.) 

8:10:00 4200 0.0 1.88 

R·l0·15 4200.25 0.25 16801 L.10 

30 4200.50 0.50 8401 0.73 

45 4200.75 0.75 
. 5601 0.47 

11:00 4201.00 1.00 4201 0 35 
11:30 4201.5 1.50 ?ROl 0 20 
12:00 4202 0 2.00 2101 0.11 
12:30 4202.5 2.50 1681 _0~09 

13:00 A203 o 3.00 1401 0.07 
13:30 4203 5 3.5 1201 0.05 
14:00 .4204 0 4.0 1051 0.04 
14:30 Lt?nLt t; 4.5 934 0 03 

15:00 4?0!1 _f) 5.0 841 0.03 

16:00 4?0fi 6 701 0.01 

17 420_7 7 601 0.01 

18 4208 R 526 0.01 

19 4209 9 468 0.00 

20 4?10 10 421 o.o 
22 4212 12 351 0.0 

24 4214 14 301 0.0 

26 4216 16 264 o.o 
28 4218 18 234 +0.01 

8:30 4220 20 211 +0.02 
35 4225 25 169 +0.02 
40 4230 30 141 +0.02 
45 4235 34 121 +0.03 
50 4240 40 106 +0.03 
55 4245 45 94 +0.02 

9:00 4250 50 85 0.03 
9:10 4260 60 71 0.03 
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METRIC 
corporation 

Pumped Well MW-27 

Page _!_ of _6_ 

Date: 9-20-88 

Measurements at Well MW-27 
-~__..;;;;...;....__ 

Pump Speed: 0: --- gprn 

Static Water Level ----
time t t• 

t/t' Drawdown Discharge 
(h:rn:s) (min} (min) (ft) (rnin·sec/1) 

14:00 3110 2.61 2'19"/ 

15·00 3170 2.61 2 1 29"/ 

16·00 3230 2.86 2'8"/ 

17:00 3290 . 
2.48 2'23"/ 

18:00 3350 2.54 2 1 9"/ 

19:00 3410 2.87 2'11" 

20·00 3470 3.01 .2'9" 

21•00 3530 2.83 2'28" 

22:00 3590 2.98 1'48" adj 

23:00 3650 2~75 2'I8" 

24:00 3710 2 85 2'8" 

1:00 3770 2 80 2'16" 

2:00 3830 2.54 2'17" 

3:00 3890 2.90 2'12" 

4:00 3950 3.11 2 1 10" 

5:00 4010 2.93 2' 7" adj 

6:00 4070 2.80 2'19" 

7:00 4130 2.54 2'25" adi 

8:00 4190 2.22 2'14" 

8:10 4200 1.88 Stoo oumo 
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METRIC 
corporation 

Pumped Well MW-27 

Measurements at Well MW-27 

l'age _1_ ot _L_ 

Date: 9.-20-88 

Pump Speed: Q: ---- gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min) (min) (ft) (min· sec/ R.) 

8:00 1310 3.24 2'10"/R. 

9:00 1370 2.39 2'15"/R. 

10:00 1430 2.36 2'17"/R. 

11:00 1490 .. 2.78 2'15"/R. 

12:00 1550 2.87 2'17"/R. 

13:00 1610 2.51 2'18"/i 

14:00 1670 2.47 . 2'15"/R. 

15:00 1730 2.95 ? 1 1A 11 /R. 
16:00 1790 3.15 ? 1 17"/R. 
17:00 1850 3.18 2 1 11"/R. 
18:00 1910 3.68 2'10"/R. 
19:00 1970 3.19 2 1 14" 

20•00 2030 3 04 2'3" adi 
21 • no 2090 3 00 2'11" 

22·00 2150 3 1R 2'10" 

23·00 2210 2 _as 2'10" 

24·00 2270 - 2.77 2'22" 

] • 00 2330 2 81 2'11" 

2•00 2390 2.94 2'6" 

3•00 2450 2.83 2'15" 

4·00 2510 2.88 2'27 11 adj 

5:00 2570 2.66 2'14" 

6:00 2630 2.87 -
7:00 2690 2.58 2'15"ft 

8:00 2750 3.11 2'17"/t 

9:00 2810 2.56 2'17"/t 

10·00 2870 2.46 adi to 2'10" 

11·00 2930 2.61 2 I 14 r· 

12·00 2990 2.71 2'12" 

13:00 3050 2.98 

I 
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METRIC 
Corporation 

Pumped Well MW-27 

Page 2_ of .i__ 

Date: 9-20"'88 

Measurements at Well MW-27 
_...;:..;..;...;...,_;;;;;..;....._ 

Pump Speed: 0: gpm 

Static Water Level ----
time t t' 

t/t 1 Drawdown Discharge 
(h:m:s) (min) (min) (ft) (min·sec/t) 

11:20 70 2.98 2 1 15 11 /t i 

11:30 80 2.86 

11:40 90 2.25 2'19"/t 

11:50 100 
.. 

2.58 
12:00 110 2.90 2 1 12"/t 

12:20 130 2.56 2'18 11 /£ 

40 150 3.03 . ? I 1 q II I 9. 

13:00 170 3.25 2'17 11 /£ 

30 200 3 _ll 2'13 11 /£ 
14:00 210 2 JU 2 1 11 •: I£ 

30 260 2 12 2 1 23 11 /£ 

lS•OO 290 3.....J16 2 113 11 t 2 I 26 t: 12 I 9 tl 12 I I 

10 320 2_.9_4 2 1 23 11
, 2 1 14 11 

H~· 00 350 2.73 2'23 11
, 2'19" 

17·00 410 2.68 2 1 7 11
• 26" 

30 440 2.79 2 1 13" 

1R•OO 470 . 2.68 2 I 35': adi 2 1 21' 

19:00 530 2.69 2 1 14", 2 1 12 11 

20:00 590 2.85 2 1 10" 

21:00 650 2.48 2 1 3", 2'25" 

22:00 710 2.70 2 1 8" 

23:00 770 2.66 2'15" 

24:00 830 2.72 2 1 0 •: ad; 

1:00 890 2.54 2'20" 

2:00 950 ' 2.68 2'13" 

3:00 1010 2.75 2'10" 

4:00 1070 2.96 1 1 ~?" r~c'H 2'1Ei' 

5:00 1130 2.88 2'10" 

6:00 1190 3.01 2'17" . 
7:00 1250 3.38 1 '4R" r~n-i 2•1~::• 
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METRIC 
corporation 

Pumped Well MW-27 

Measurements at Well MW-27 

Page _L_ of _§_ 

Date: 9-20-88 

-----
Pump Speed: ---- 0: 0 • 117 41 gpm 

Static Water Level ----
time t t' t/t' Drawdown Discharge 

(h:m:s) (min} (min) (ft) (rnin_._sec/ i} 

10:10:00 0 0 

15 .25 -
30 .5 0.43 
45 .75 .. 

1.48 
10:11:00 1 2.32 

30 1.5 3.08 

1?·00 2.0 3.43 

30 2.5 - 3.67 

13:00 3.0 3.78 

30 3.5 3.79 

14:00 4.0 3.48 

30 4 5 3.38 

15 •. 00 5 3.48 

16·00 6 3.64 

17:00 7 3.71 
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~OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
)ELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE9 
COEFF OF DETERM: 

6 VALID CASES 

ADJUSTED R SQUARE: 
AULTIPLE CORR COEFF: 

~NALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.334780 
0.168475 
0.578602 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 1344143 
4 2670857 
5 4015000 

MEAN OF 
SQUARES 
1344143 

667714 

F TEST 
2.01305 

7191.43 
817.138 

PROE 
0.228 

/ARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-277.143 

STANDARDIZED 
COEFFICIENT 

-0.578602 

STANDARD 
ERROR 

195.333 
T PROB 

-1.41882 0.2289 

WHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE14 
COEFF OF DETERM: 

6 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.673487 
0.591858 
0.820662 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 6420571 
4 3112762 
5 9533333 

MEAN OF 
SQUARES 
6420571 

778190 

F TEST 
8.25064 

12210.5 
882.151 

PROJ 
0. 04; 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-605.714 

STANDARDIZED 
COEFFICIENT 

-0.820662 

STANDARD 
ERROR 

210.874 
T PROB 

-2.87239 0.0454 

wHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE15 
COEFF OF DETERM: 

6 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.284593 
0.105741 
0.533472 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 7612.86 
4 19137.1 
5 26750.0 

MEAN OF 
SQUARES 
7612.86 
4784.29 

F TEST 
1.59122 

526.571 
69.1685 

PRO! 
0. 27: 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-20.8571 

STANDARDIZED 
COEFFICIENT 

-0.533472 

STANDARD 
ERROR 

16.5344 
T PROB 

-1.26144 0.2757 

WHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE16 
COEFF OF DETERM: 

6 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.692035 
0.615043 
0.831886 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 89157143 
4 39676190 
5 128833333 

MEAN OF 
SQUARES 

89157143 
9919048 

F TEST 
8.98848 

48304.8 
3149.45 

PRO 
0.04 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-2257.14 

STANDARDIZED 
COEFFICIENT 

-0.831886 

STANDARD 
ERROR 

752.863 
T PROB 

-2.99808 0.0400 

wHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE21 
COEFF OF DETERM: 

6 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.392478 
0.240598 
0.626481 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 343000 
4 530933 
5 873933 

MEAN OF 
SQUARES 

343000 
132733 

F TEST 
2.58413 

2853.33 
364.326 

PRO; 
0.18 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-140.000 

STANDARDIZED 
COEFFICIENT 

-0.626481 

STANDARD 
ERROR 

87.0905 
T PROB 

-1.60752 0.1832 

~HICH COMMAND? 



~OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
>ELECTION: PERIOD >=11 

*** MULTIPLE LINEAR REGRESSION *** 
iEPENDENT VARIABLE: 

COEFF OF DETERM: 
1DJUSTED R SQUARE: 
IULTIPLE CORR COEFF: 

~NALYSIS OF VARIANCE 

JOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

TCE22 5 VALID CASES 
0.126260 

-0.164986 
0.355331 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 230.400 
3 1594.40 
4 1824.80 

MEAN OF 
SQUARES 
230.400 
531.467 

F TEST 
0.433517 

185.400 
23.0536 

PROB 
0.557 

'ARIABLE 
rERIOD 

REGRESSION 
COEFFICIENT 

-4.80000 

STANDARDIZED 
COEFFICIENT 

-0.355331 

STANDARD 
ERROR 

7.29018 
T PROB 

-0.658420 0.5573 

.. rliCH COMMAND? 



Harding Lawson Associates 

Attachment 3 



SUMMARY OF REGRESSION EQUATIONS 
1986 - 1989 

General equation form : Y = Ao + A1 (x) 

where y 
X 

Ao 
A1 

Well no. 
---------

6 

8 

9 

14 

15 

16 

18 

21 

22 

23 

= 
= 
= 
= 

TCE, ug/1 
Period no. 
intercept 
slope 

Regression Equation 
------------------y = 404.962 - 20.4231 

y = 151.538 - 3.1978 

y = 6787.5 - 232.353 

y = 4289.01 - 29.6703 

y = 954.689 - 52.8022 

y = 31380.2 - 964.835 

y = 4556.36 - 78.1818 

y = 2619.34 - 122.088 

y = 327.161 - 14.0751 

y = 5446.67 + 298.333 

(x) 

(x) 

(x) 

(x) 

(x) 

(x) 

(x) 

(x) 

(x) 

(x) 



:OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
)EPENDENT VARIABLE: TCE6 
:OEFF OF DETERM: 
\DJUSTED R SQUARE: 
iULTIPLE CORR COEFF: 

13 VALID CASES 

\NALYSIS OF VARIANCE 

>OURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.27Q384 
0.204056 
0.519985 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 75912.6 

11 204845 
12 280758 

~MEAN OF 
SQUARES 
75912.6 
18622.3 

F TEST 
4.07643 

404.962 
136.464 

PROB 
0.068~ 

'ARIABLE 
1ERIOD 

REGRESSION 
COEFFICIENT 

-20.4231 

STANDARDIZED 
COEFFICIENT 

-0.519985 

STANDARD 
ERROR 

10.1154 
T PROB 

-2.01902 0.0685 

rHICH COMMAND? 



!OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
lEPENDENT VARIABLE: 
:oEFF OF DETERM: 
.DJUSTED R SQUARE: 
~LTIPLE CORR COEFF: 

~ALYSIS OF VARIANCE 

:oURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

TCE8 13 VALID CASES 
0.0312679 

-0.0567986 
0.176827 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 1861.12 

11 57660.6 
12 59521.7 

MEAN OF 
SQUARES 
1861.12 
5241.87 

F TEST 
0.355049 

151.538 
72.4008 

PROB 
0.5633 

ARIABLE 
ERIOD 

REGRESSION 
COEFFICIENT 

-3.19780 

STANDARDIZED 
COEFFICIENT 

-0.176827 

STANDARD 
ERROR 

5.36670 
T PROB 

-0.595860 0.5633 

HICH COMMAND? 



!OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
lEPENDENT VARIABLE: TCE9 
!OEFF OF DETERM: 

16 VALID CASES 

~JUSTED R SQUARE: 
ruLTIPLE CORR COEFF: 

NALYSIS OF VARIANCE 

:OURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.472633 
0.434964 
0.687483 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 18355882 

14 20481618 
15 38837500 

MEAN OF 
SQUARES 

18355882 
1462973 

F TEST 
12.5470 

6787.50 
1209.53 

PROB 
0.0033 

ARIABLE 
ERIOD 

REGRESSION 
COEFFICIENT 

-232.353 

STANDARDIZED 
COEFFICIENT 

-0.687483 

STANDARD 
ERROR 

65.5962 
T PROB 

-3.54217 0.0033 

tUCH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE14 13 VALID CASES 
COEFF OF DETERM: 0.00586258 
ADJUSTED R SQUARE: -0.0845135 ESTIMATED CONSTANT TERM: 
MULTIPLE CORR COEFF: 0.0765675 STANDARD ERR OF ESTIMATE: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 160220 

11 27169011 
12 27329231 

MEAN OF 
SQUARES 

160220 
2469910 

F TEST 
0.0648687 

4289.01 
1571.59 

PROB 
0.803 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-29.6703 

STANDARDIZED 
COEFFICIENT 

-0.0765675 

STANDARD 
ERROR 

116.494 
T PROB 

-0.254693 0.8037 

VJHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE15 
COEFF OF DETERM: 

12 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.833126 
0.816438 
0.912757 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 507429 

10 101638 
11 609067 

MEAN OF 
SQUARES 

507429 
10163.8 

F TEST 
49.9254 

954.689 
100.815 

PROB 
0.000 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-52.8022 

STANDARDIZED 
COEFFICIENT 

-0.912757 

STANDARD 
ERROR 

7.47294 
T PROB 

-7.06579 0.0000 

WHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE16 
COEFF OF DETERM: 

14 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.419903 
0.371562 
0.648000 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 211781319 

12 292575824 
13 . 504357143 

. MEAN OF 
SQUARES 

211781319 
24381319 

F TEST 
8.68621 

31380.2 
4937.74 

PROB 
0. 012: 

i/ARIABLE 
I?ERIOD 

REGRESSION 
COEFFICIENT 

-964.835 

STANDARDIZED 
COEFFICIENT 

-0.648000 

STANDARD 
ERROR 

327.369 
T PROB 

-2.94724 0.0122 

~HICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE18 10 VALID CASES 
COEFF OF DETERM: 
ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.101239 
-0.0111058 

0.318181 
ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 504273 
8 4476727 
9 4981000 

MEAN OF 
SQUARES 

504273 
559591 

F TEST 
0.901145 

4556.36 
748.058 

PROE 
0.370 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-78.1818 

STANDARDIZED 
COEFFICIENT 

-0.318181 

STANDARD 
ERROR 

82.3585 
T PROB 

-0.949287 0.3703 

WHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE21 
COEFF OF DETERM: 

13 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.675165 
0.645635 
0.821684 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 2712793 

11 1305176 
12 4017969 

MEAN OF 
SQUARES 
2712793 

118652 

F TEST 
22.8634 

2619.34 
344.460 

FROB 
0.000 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-122.088 

STANDARDIZED 
COEFFICIENT 

-0.821684 

STANDARD 
ERROR 

25.5330 
T FROB 

-4.78157 0.0006 

WHICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE22 
COEFF OF DETERM: 

12 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.484136 
0.432549 
0.695799 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 35841.0 

10 38189.9 
11 74030.9 

MEAN OF 
SQUARES 
35841.0 
3818.99 

F TEST 
9.38495 

327.161 
61.7980 

PROB 
0.012 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-14.0751 

STANDARDIZED 
COEFFICIENT 

-0.695799 

STANDARD 
ERROR 

4.59447 
T PROB 

-3.06349 0.0120 

WHICH COMMAND? 



)MMAND : REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
~PENDENT VARIABLE: 
)EFF OF DETERM: 
)JUSTED R SQUARE: 
JLTIPLE CORR COEFF: 

~ALYSIS OF VARIANCE 

)URCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

9 VALID CASES TCE23 
0.0471080 

-0.0890194 
0.217044 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 5340167 
7 108019833 
8 113360000 

MEAN OF 
SQUARES 
5340167 

15431405 

F TEST 
0.346058 

5446.67 
3928.28 

PROB 
0.5748 

\.RIABLE 
~RIOD 

REGRESSION 
COEFFICIENT 

298.333 

STANDARDIZED 
COEFFICIENT 

0.217044 

STANDARD 
ERROR 

507.139 
T PROB 

0.588267 0.5748 

IICH COMMAND? 



Harding Lawson Associates 

Attachment 4 



Well no. 
---------

9 

14 

15 

16 

21 

22 

SUMMARY OF REGRESSION EQUATIONS 
for 

PRE-RECOVERY and POST-RECOVERY PERIODS 

General Equation Form : Y = Ao + A1 {x) 

where Y = TCE, ug/1 
x = Period no. 

Ao =. intercept 
A1 = slope 

[------------------- Regression Equations --------------------] 

Pre-recovery Post~recovery 

--------------------------- ---------------------------
Y = 6548.48 - 189.510 {x) Y = 7191.43 - 277.143 {x) 

Y = 2424.44 + 231.667 {x) Y = 12210.5 - 605.714 {x) 

Y = 1076.80 - 69.9099 {x) Y = 526.571 - 20.8571 {x) 

Y = 26109.1 - 121.212 {x) Y = 48304.8 - 2257.14 {x) 

Y = 2422.22 - 91.6667 {x) Y = 2853.33 - 140.000 {x) 

Y = 311.554 - 11.6792 {x) Y = 185.400 - 4.80000 {x) 



PRE-RECOVERY PERIOD 



~OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
>ELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
>EPENDENT VARIABLE: TCE9 
~OEFF OF DETERM : 
\DJUSTED R SQUARE: 
1ULTIPLE CORR COEFF: 

12 VALID CASES 

\NALYSIS OF VARIANCE 

lOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.220449 
0.142494 
0.469520 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 5135734 

10 18160932 
11 23296667 

MEAN OF 
SQUARES 
5135734 
1816093 

F TEST 
2.82790 

6548.48 
1347.63 

PROB 
0.1236 

'ARIABLE 
'ERIOD 

REGRESSION 
COEFFICIENT 

-189.510 

STANDARDIZED 
COEFFICIENT 

-0.469520 

STANDARD 
ERROR 

112.694 
T PROB 

-1.68164 0.1236 

'HICH COMMAND? 



:OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
ELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
,EPENDENT VARIABLE: 
:OEFF OF' DETERM: 
.DJUSTED R SQUARE: 
ULTIPLE CORR COEFF: 

.NALYSIS OF VARIANCE 

OURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

TCE14 9 VALID CASES 
0.152647 

0.0315962 
0.390700 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 3220167 
7 17875389 
8 21095556 

_MEAN OF 
SQUARES 
3220167 
2553627 

F TEST 
1.26102 

2424.44 
1598.01 

PROB 
0.2985 

ARIABLE 
ERIOD 

REGRESSION 
COEFFICIENT 

231.667 

STANDARDIZED 
COEFFICIENT 

0.390700 

STANDARD 
ERROR 

206.302 
T PROB 

1.12295 0.2985 

HICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE15 
COEFF OF DETERM: 

8 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.837710 
0.810661 
0.915265 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 271250 
6 52549.5 
7 323800 

MEAN OF 
SQUARES 

271250 
8758.26 

F TEST 
30.9708 

1076.80 
93.5856 

PROB 
0. 001· 

VARIABLE 
PERIOD 

REGRESSION 
COEFFICIENT 

-69.9099 

STANDARDIZED 
COEFFICIENT 

-0.915265 

STANDARD 
ERROR 

12.5621 
T PROB 

-5.56514 0.0014 

;olHICH COMMAND? 



~OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
>ELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
>EPENDENT VARIABLE: 
~OEFF OF DETERM: 
1DJUSTED R SQUARE: 
lULTIPLE CORR COEFF: 

~NALYSIS OF VARIANCE 

;oURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

10 VALID CASES TCE16 
0.00653083 

-0.117653 
0.0808135 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 1212121 
8 184387879 
9 185600000 

MEAN OF 
SQUARES 
1212121 

23048485 

F TEST 
0.0525901 

26109.1 
4800.88 

PROB 
0.8244 

'ARIABLE 
1ERIOD 

REGRESSION 
COEFFICIENT 

-121.212 

STANDARDIZED 
COEFFICIENT 

-0.0808135 

STANDARD 
ERROR 

528.560 
T PROB 

-0.229325 0.8244 

THICH COMMAND? 



COMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
SELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
DEPENDENT VARIABLE: TCE21 
COEFF OF DETERM: 

9 VALID CASES 

ADJUSTED R SQUARE: 
MULTIPLE CORR COEFF: 

ANALYSIS OF VARIANCE 

SOURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.397329 
0.311233 
0.630341 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 504167 
7 764722 
8 1268889 

MEAN OF 
SQUARES 

504167 
109246 

F TEST 
4.61497 

2422.22 
330.524 

PROB 
0.068~ 

JAR I ABLE 
?ERIOD 

REGRESSION 
COEFFICIENT 

-91.6667 

STANDARDIZED 
COEFFICIENT 

-0.630341 

STANDARD 
ERROR 

42.6704 
T PROB 

-2.14825 0.0688 

'lHICH COMMAND? 



!OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 
>ELECTION: PERIOD < 13 

*** MULTIPLE LINEAR REGRESSION *** 
>EPENDENT VARIABLE: 
!OEFF OF DETERM: 
~DJUSTED R SQUARE: 
WLTIPLE CORR COEFF: 

iliALYSIS OF VARIANCE 

:oURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

TCE22 8 VALID CASES 
0.158397 

0.0181293 
0.397991 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 6803.13 
6 36146.9 
7 42950.0 

MEAN OF 
'SQUARES 
6803.13 
6024.48 

F TEST 
1.12925 

311.554 
77.6175 

PROB 
0.3288 

'ARIABLE 
'ERIOD 

REGRESSION 
COEFFICIENT 

-11.6792 

STANDARDIZED 
COEFFICIENT 

-0.397991 

STANDARD 
ERROR 

10.9905 
T PROB 

-1.06266 0.3288 

HICH COMMAND? 



POST-RECOVERY PERIOD 



::OMMAND: REGR MISSING VALUE TREATMENT: LISTWISE 

*** MULTIPLE LINEAR REGRESSION *** 
)EPENDENT VARIABLE: TCE6 
:=OEFF OF DETERM: 
\DJUSTED R SQUARE: 
iULTIPLE CORR COEFF: 

13 VALID CASES 

\NALYSIS OF VARIANCE 

>OURCE OF VARIANCE 
REGRESSION 
RESIDUALS 
TOTAL 

0.27Q384 
0.204056 
0.519985 

ESTIMATED CONSTANT TERM: 
STANDARD ERR OF ESTIMATE: 

FOR THE REGRESSION: 
DEGREES OF SUM OF 

FREEDOM SQUARES 
1 75912.6 

11 204845 
12 280758 

, MEAN OF 
SQUARES 
75912.6 
18622.3 

F TEST 
4.07643 

404.962 
136.464 

PROB 
0.068: 

TAR I ABLE 
>ERIOD 

REGRESSION 
COEFFICIENT 

-20.4231 

STANDARDIZED 
COEFFICIENT 

-0.519985 

STANDARD 
ERROR 

10.1154 
T PROB 

-2.01902 0.0685 

rHICH COMMAND? 



WATER WELL LOCATIONS 

LEGAL ADDRESS OWNER NAME PERMIT NO. MAP NO. WELL DEPTH USE PERMIT DATE 
AND ADDRESS AND LOCATION 

11N-24-2E Jim Warren RG-137 D-12 169 ft. Domestic 5/28/57 
227 Mezcal Dr. N.E. 
Albuquerque, NM 

--
11N-24-2E Jim Warren RG-685 D-12 184 ft. Domestic 5/06/57 

227 Mezcal Dr. N.E. ( 3 00) 
Albuquerque, NM 

11N-17-3E Steven u. Rizek RG-43518 C-14 231 ft. Domestic 6/10/85 
8904 Rio Grande N.W. ( 4 00) 
Albuquerque, NM 

l1N-20-3E Fred w. Carpenter RG-19104 D-14 140 ft. Domestic 7/08/71 
723 Ranchitos Rd. N.W. ( 4 00) 
Albuquerque, NM 

11N-16-3E David Garduno RG-22575 C-15 152 ft. Domestic 5/02/73 
8806 4th N.W. ( 4 21) 

Albuquerque, NH 

11H-8-3E Rick Shalk RG-27958 B-14 149 ft. Domestic 12/1/76 
9848 Coors Rd. N.W. (330) 
Albuquerque, Nr1 



LEGAL ADDRESS OWNER NAME 
AND ADDRESS 

11N-8-3E Robert B. Briscoe 
1900 Bryn Mawr N.E. 
Albuquerque, NM 

11N-8-E Albert J. Black 
P. o. Box 154 
Alameda, NM 

-
11N-9-3E Southern Union Gas Co. 

4625 Edith N.E. 
Albuquerque, NM 

11N-9-3E Charles Bonner 
Box 10143 
Alameda, NM 

11N-9-3E Johnny Atencio 
4516 Carlisle N.W. 
Albuquerque, NM 

WATER WELL LOCATIONS 
(CONTINUED) 

PERMIT NO. MAP NO. 
AND LOCATION 

RG-5774 B-14 
(333) 

RG-3664 s-·14 
RG-6095 (134) 

RG-19136 B-15 
{323) 

RG-37025 B-15 
Lot A of 

Bonner Subdiv. 

RG-25421 B-15 

WELL DEPTH USE PERMIT DATE 

140 ft Domestic 5/08/61 

200 ft. Domestic 11/16/81 
200 ft. Domestic 3/02/62 

200 ft. Industrial 6/25/71 
Water 

200 ft. Domestic 9/30/81 

212 ft. Domestic 3/20/75 



LEGAL ADDRESS OWNER NAME 
AND ADDRESS 

llN-9-JE Albert Klassen 
844 Guadalupe Circle 
N.W. Albuquerque, NM 

llN-16-JE Jose Tarango 
218 Garduno Rd. N.W. 
Albuquerque, NM 

llN-16-JE Quintin Kruichak 
Rt. 4, Box 708C 
Albuquerque, NM 

1Ul-17-JE A.F. Black 
200 16th St. N.W. 
Albuquerque, NM 

11N-17-JE Jesse Morris 
8821 Rio Grande N.W. 
Albuquerque, NM 

llN-18-JE c.c. Roberson 
600 Morningside S.E. 
Albuquerque, Nr1 

WATER WELL LOCATIONS 
(CONTINUED) 

PERMIT NO. MAP NO. 
AND LOCATION 

RG-10278 B-14 

RG-17887 C-15 
(TR.E, lOOF) 

RG-504 C-15 
( 2 3 0) 

RG-5711 C-14 
(100) 

RG-25308 C-14 
( 2 21) 

RG-4455 C-13 
( 3 00) 

WELL DEPTH USE PERMIT DATE 

141 ft. Domestic 2/12/82 

146 ft. Domestic 10/16/70 

112 ft. Domestic 4/05/57 

68 ft. Domestic 5/01/61 

38 ft. Domestic 10/10/74 

115 ft. Domestic 5/31/60 



WATER WELL LOCATIONS 
(CONTINUED) 

LEGAL ADDRESS OWNER NAME PERMIT NO. MAP NO. WELL DEPTH USE PERMIT DATE 
AND ADDRESS AND LOCATION 

11N-18-3E Jerry Forrester RG-26578 C-13 131 ft. Domestic 10/24/75 
7100 Coors Blvd. N.W. (TR.A-1) 
Albuquerque, NM 

11N-19-3E William Ellison RG-18259, D-13 80 ft. Domestic 6/14/71 
1617 University N.E. (137E-1-9) 
Albuquerque, NM 

11N-20-3E Jerold Joseph RG-24951 D-14 42 ft. Domestic 6/01/74 
1009 Acequia Trail (122) 
N.W. Albuquerque, NM 

11N-21-3E Joe Atkinson RG-21926 D-15 95 ft. Domestic 10/10/72 
1013 Sandia Rd. N.W. ( 14 0) 
Albuquerque, NM 

11N-21-3E Horace Garcia RG-6908 D-15 37 ft. Domestic 4/19/62 
248 Los Ranchos N.W. (142) 
Albuquerque, NM 



LEGAL ADDRESS OWNER NAME 
AND ADDRESS 

--
11N-21-3E Mike Sedillo 

7820 2nd st. N.W. 
Albuquerque, NM 

11N-21-3E city of Albuquerque 

11N-8-3E Robert Briscoe 
9846 Coors Rd. N.W. 
Albuquerque, NM 

11N-21-3E Academy For Boys 
318 Silver S.W. 

Albuquerque, NM 

11N-17-3E Maud R. Anderson 
Rt. 2' Box 421 
Albuquerque, NM 

11N-19-3E W.F. Mann 
Rt. 3 , Box 3021 

Albuquerque, NM 

WATER WELL LOCATIONS 
(CONTINUED) 

PERMIT NO. MAP NO. 
AND LOCATION 

RG-18788 D-15 
( 200) 

RG-2193 D-15 
(442) 

RG-12467 B-14 
(330) 

RG-972 D-15 
( 3 00) 

RG-64 C-14 
(223) 

RG-29059 D-13 
(. 7 5 Mi. s. 

WELL DEPTH 

86 ft. 

813 ft. 

152 ft. 

100 ft. 

53 ft. 

140 ft. 
of 

Sipi, .4 Mi. east) 

USE PERMIT DATE 

Domestic 8/31/72 

Exploratory 12/10/75 

Domestic 5/13/65 

Domestic 8/21/58 

Irrigation 12/12/55 

Domestic 7/19/77 



LEGAL ADDRESS OWNER NAME 
AND ADDRESS 

11N-19-3E Mary Mann 
5036 Fairfax N.W. 
Albuquerque, NM 

11N-24-2E Jack Lynn Scott 
12520 Monroe N.E. 
Albuquerque, NM 

WATER WELL LOCATIONS 
(CONTINUED) 

PERMIT NO. MAP NO. 
AND LOCATION 

RG-18129 D-13 
(E. of Coors) 

RG-38127 D-12 
(Lot 11, Blk. 7) 

WELL DEPTH USE PERMIT DATE 

40 ft. Domestic 7/29/77 

260 ft. Domestic 6/21/82 
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Harding Lawson Associates 

1.0 INTRODUCTION 

This report presents the results of a preliminary 

environmental assessment conducted by Harding Lawson Associates 

(HLA) for properties surrounding the Spartan Technology, Inc. 

(Spartan) facility located at 9621 Coors Road, N.W. (see Plate 1). 

The Spartan facility was originally constructed in 1961. The 

facility has undergone expansion and remains an active electronics 

manufacturing facility. 

The purpose of this assessment was to provide information on 

surrounding properties relative to the historical presence or use 

of hazardous or toxic materials, which could potentially impact the 

Spartan site. This evaluation is based on information gathered 

from Federal, State and local agencies; personal interviews with 

individuals familiar with the surrounding properties; and a site 

reconnaissance conducted by HLA personnel. 

1 
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2.0 SCOPE OF SERVICES 

To evaluate the potential impact of hazardous materials on the 

properties surrounding the Spartan facility, HLA conducted an 

environmental assessment which consisted of the following tasks: 

Reviewing available documents and aerial photographs related 

to historical development of the adjacent properties around 

the Spartan facility. 

• Contacting appropriate, Federal, State and local regulatory 

agencies for documented hazardous materials information 

concerning the adjacent properties around the Spartan 

facility. 

• Reviewing available reports and information pertaining to soil 

and groundwater contamination in the vicinity of the Spartan 

facility. 

Conducting a reconnaissance of the site and surrounding 

properties to assess visible evidence of the generation, use, 

storage or disposal of hazardous materials. 

Evaluating findings and preparing this report. 

2 
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3.0 GENERAL AREA DESCRIPTION 

The Sparton facility is located on an approximately 12-acre 

parcel which fronts on Coors Road, N.W., to the east. Across Coors 

Road, N.W. is partially cultivated agricultural acreage which 

slopes eastward to the Rio Grande River. Immediately to the south 

of the Sparton site is an approximately 100-foot-wide utility 

easement, south of which is located Sun Country Industries, Inc. 

(9421 Coors Road, N.W.) and Rowland Nurseries, Inc. (4349 Irving 

Boulevard). The City Lights Tavern and Grill (9401 Coors Road, 

N.W.) is located at the northwest intersection of Irving Boulevard 

and Coors Road, N.W. To the west of the Sparton facility is 

currently undeveloped acreage which-rises in elevation toward the 

Paradise Hills residential subdivision. A small parcel of 

undeveloped acreage exists to the north of the Sparton facility 

extending over to Westside Drive. Located to the north of Westside 

Drive is the Westside Jeep/Eagle-Lincoln/Mercury car dealership 

(9733 Coors Road, N. W.) and a small commercial center ( 4330 

Westside Drive) containing various automotive and lawn service 

establishments. The Arroyo las de Calabasillas, a natural surface 

drainage channel, borders the northern edge of the car dealership 

property. 

3 
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4.0 SITE HISTORY 

4.1 Oral and Written History 

Information presented in this section was obtained through 

review of available historical records and documents at the City 

of Albuquerque - Central Public Library, information supplied by 

the Albuquerque Economic Development Corporation (formerly the 

Albuquerque Industrial Development Service, Inc.), and personal 

interviews conducted by HLA personnel of individuals and regulatory 

agency personnel familiar with the area and its past uses. 

Discussion will focus primarily on properties surrounding the 

Sparton site and will attempt to identify any operations or 

facilities which may have generated or handled hazardous materials, 

thus presenting a potential for environmental impact. In the case 

where a property has been occupied or owned by more than one 

company, the discussion will be presented in a chronological order 

from past to present. 

A vast amount of acreage, including the Sparton site and 

immediately surrounding properties, was formerly part of the Seven 

Bar Ranch owned by the Black Family. Around 1961, the Black Family 

sold approximately 8500 acres south of the Arroyo de las 

Calabasillas and north of Coors Road, N.W., to the Horizon 

Corporation for development. At that time, apparently no 

development had taken place on the acreage on the north side of 

4 



Harding Lawson Associates 

Coors Road, N.W., between the Arroyo de las Calabasillas and the 

Paradise Hills Subdivision. Sparton constructed their electronics 

manufacturing facility, at 9621 Coors Road, N. W., in 1961 and later 

expanded the facility on the original approximately 12-acre tract. 

Sun Country Industries, Inc., a machine shop operation, 

currently occupies a small tract of property adjacent to an 

approximately 100-foot-wide utility easement, south of the Sparton 

site. According to Mr. Douglas Spence, the current owner of Sun 

Country Industries, Inc. (505/899-7080), the facility was 

originally established around 1965 by Bill Rose (deceased) and Al 

Eckberg. Mr. Spence purchased the business in 1975. Aerial 

photographs show that the facility building was expanded sometime 

between 1973 and 1978. Mr. Spence stated that the present machine 

shop operation utilizes very small amounts of chemicals, primarily 

acetone, for cleaning. He added that he was not aware of any heavy 

chemical usage by the previous owners, who were unable to be 

contacted. He had no knowledge of the existence of any surface 

impoundments or waste disposal sites on the property prior to his 

purchase of the company. 

The present day City Lights Tavern and Grill restaurant 

located at 9401 Coors Road, N.W., south of the Sun country 

Industries property, was constructed around 1978. The restaurant 

5 
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was originally named The Prime House. From its appearance in 

aerial photographs reviewed by HLA, the restaurant has undergone 

expansions prior to and after 1982. The facility appears to have 

always been a restaurant operation, which represents a low 

potential for environmental impact. 

The adjacent Rowland Nurseries, Inc. establishment located 

at 4349 Irving Boulevard was constructed sometime around 1985. The 

1982 aerial photographs shows the entire present day Rowlands 

property as being undeveloped acreage along Irving Boulevard. This 

facility did not appear to represent an environmental concern. 

The approximately 12-acre tract of land located between the 

Sparton site and the Arroyo de las Calabasillas to the north, was 

initially developed in mid-1961 by Curtiss-Wright. curtiss-Wright 

was an electronics manufacturing facility which conducted plating 

and printed circuit board (PCB) operations. The Curtiss-Wright 

facility apparently only operated at the 9733 Coors Road, N.W. 

location until the end of 1962 when it shut down its operation. 

Mr. John F. Quirk (505/255-6981), a former General Manager of the 

Electronics Division at Curtiss-Wright, was contacted and reported 

the facility's operations included PCB manufacturing with 

associated gold, nickel, and copper plating. Various acidic and 

alkaline solutions were utilized in the plating process. Mr. Quirk 

6 
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added they had constructed three small, plastic-lined earthen pits 

outside the north wall of the building for storage and evaporation 

of plating solutions. 

roughly six foot by 

According to Mr. Quirk, 

six foot in size and 

these pits were 

fairly shallow, 

approximately one foot in depth. They were reportedly located 

between the north end of the building and the entrance drive along 

the Arroyo de las Calabasillas. Mr. Quirk added that the plating 

solutions were transferred through a plastic pipe into the pits 

which were used alternately for evaporation. Solid residues 

remaining after evaporation were reported to be mixed with cement 

for solidification in 10-gallon buckets and disposed of offsite at 

the local landfill. Mr. Quirk stated that they did not generate 

a large volume of wastes but could not give any specifics on 

amounts of wastes generated or the final offsite disposal site. 

Also mentioned was the existence of a small onsite machine shop 

which used various solvents for degreasing. Mr. Quirk mentioned 

trichloroethene (TCE) and carbon tetrachloride (CC1~ as possible 

solvents utilized but did not recall the method of handling solvent 

wastes which may have been generated. Mr. Quirk recalled that 

sanitary wastes at the curtiss-Wright facility were originally 

handled by an onsite leaching bed, but he was not aware if or when 

they may have been connected to the sewer main installed by 

Paradise Services Corporation in 1961. Mr. Quirk was unaware of 

any known releases or spills at the Curtiss-Wright facility during 

7 
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its operation at 9733 Coors Road, N.W. Mr. Charles J. Harris 

(505/8804-8152), and Mr. John Cleveland (505/265-7893), both former 

Curtiss-Wright employees, were also contacted and stated plating 

activities associated with PCB manufacturing did occur at the 

facility. They added that solvents (TCE and alcohols) were also 

utilized, but that they were not familiar with the disposal 

practices. They speculated that the residues may have been 

discharged to the sanitary sewer system. Mr. John Feezor (505/892-

5300), who is the current Director of Engineering at Sparton, was 

also interviewed, having been a former Curtiss-Wright employee. 

He also recalled the same basic information regarding the curtiss

Wright operation as reported by Mr.'Harris and Mr. Cleveland. 

The next apparent occupant of the former Curtiss-Wright 

building was a company identified as American Car and Foundry 

(ACF). According to Mr. John Cleveland (505/265-7893), who also 

worked for ACF from 1964 to 1966, ACF conducted primarily 

engineering work at the Coors Road location. Mr. Richard Groff 

(505/894-2744), another former ACF employee, stated that ACF had 

three offices in Albuquerque and that the Coors Road facility was 

primarily utilized for engineering design and testing of electronic 

components used for nuclear testing. Mr. Douglas Spence (505/898-

2080), and Mr. Ed Brawley (505/265-2476), were two other former ACF 

engineers contacted who reported that primarily engineering design 
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work and no manufacturing or plating operations took place when 

ACF occupied the site. No specific information on waste generation 

or disposal activities was revealed during interviews with the 

former ACF employees. 

During HLA's review of the Cole's Directory in the Albuquerque 

public library, an entry in the 1967-1968 directory listed a 

company named EG&G, Inc. as being the occupant at 9733 Coors Road, 

N.W. No specific information was uncovered regarding any 

operational activities conducted by EG&G, Inc. during this period, 

and there was no listing for this address in the 1968-1969 

directory. EG&G, Inc. later leased the facility at 9733 Coors 

Road, N.W. from 1973 to 1981, which will be discussed in more 

detail later in this report. 

Records from the Albuquerque Economic Development Corporation 

(AED), which was formerly known as the Albuquerque Industrial 

Development Service, Inc. (AIDS), revealed that the "Curtiss-Wright 

property" was sold in 1969. According to Mr. James Covell, 

Executive Vice President of AED (505/764-3750), the property was 

purchased by the Industrial Foundation of Albuquerque, Inc. (IFA), 

which was a holding company created by AIDS. File information 

reviewed indicated the "Curtiss-Wright property" was sold to IFA 
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by Woodridge Enterprises, Inc. No further information on Woodridge 

Enterprises, Inc. was found. 

In June 1969, IFA leased the building at 9733 Coors Road, N.W. 

to Friden Division, The Singer Company (Singer-Friden). Mr. A. I. 

Kinney, former Director/Plant Operations for Singer Business 

Machines (505/897-0811) was contacted and stated that Singer-Friden 

temporarily occupied the facility from mid-1969 to October 1970. 

They then relocated to their newly-constructed facility in 

Albuquerque. According to Mr. Kinney, the building was enlarged 

for Singer-Friden from its original 20,000 square feet to 40,000 

square feet. He added that only electronic equipment assembly took 

place at the Coors Road facility and that no manufacturing or 

chemical usage occurred. Mr. Kinney was not aware of any onsite 

waste storage or disposal operations. 

According to a lease agreement found in the AED files, Farah 

Manufacturing Company (Farah) leased the facility at 9733 Coors 

Road, N.W. for a two-year period from March 1971 to 1973. 

According to Mr. James Covell with AED, the Farah operation was a 

"cut and sew" operation. No further information pertaining to the 

Farah operation was available. 
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Beginning in August 1973, a company named EG&G, Inc. leased 

the facility at 9733 Coors Road, N.W. from IFA. According to Mr. 

George Hoke, (702/369/3000), who was formerly a Division Controller 

for EG&G, Inc., Albuquerque Division, the operations conducted at 

the facility were primarily electronic assembly. Mr. Hoke added 

there was also an in-house machine shop, a small technical paint 

booth, and a small photographic lab. He did not recall any 

information regarding the disposal of any wastes generated by EG&G, 

Inc. Mr. Sid Blocher, who is still employed by EG&G, Inc. in 

Albuquerque (505/243-2233), was also contacted and reported that 

the machine shop at the Coors Road facility conducted mostly 

milling and some sheet metal work to support in-house electronic 

component assembly. The small technical paint booth was utilized 

to paint small component cases and utilized small amounts of 1,1,1-

trichloroethane but no acids or other chemicals. Mr. Blocher 

stated that some of their virgin cutting oils and solvents (5-6 

drums) were stored in a fenced area on the rear asphalt parking 

area to the west of the facility building. Mr. Blocher stated they 

did not utilize large volumes of oils or solvents and that no 

accumulation of wastes occurred. He was not aware of any disposal 

practices involving pits, sumps or waste burial on the property. 

He added he had no knowledge of spills associated with the stored 

oils or chemicals. In August 1978, EG&G, Inc. obtained approval 

from IFA to sublease one-half (20,000 square feet) of the building 
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to Motorola, Inc. who planned to manufacture and assemble stereo 

speakers. EG&G, Inc. continued subleasing to Motorola, Inc. until 

EG&G, Inc. relocated their operation in July 1981. Motorola, Inc. 

then became the primary lessee of the building. 

Mr. Douglas Bosomworth, currently the Production Manager for 

Motorola Ceramic Products (505/822-8801), (Motorola) was contacted 

and questioned about Motorola's operation at the Coors Road 

facility. He stated Motorola was registered with the U.S. 

Environmental Protection Agency (USEPA) as a hazardous waste 

generator under the Resource Conservation and Recovery Act (RCRA). 

Mr. Bosomworth stated that solvent wastes, which included freon and 

1,1,1-trichloroethane, were used in degreasing and cleaning 

operations. Waste residues were drummed and stored in a designated 

hazardous waste storage area (40 feet by 60 feet) located on the 

rear asphalt parking area west of the facility building. Lead-

bearing sludges, slurries and paper wastes generated as part of 

their manufacturing process were also drummed and stored in the 

hazardous waste storage area prior to offsite disposal. According 

to information submitted by Motorola on 1983 waste generator 

reports, supplied to HLA by the New Mexico Environmental 

Improvement Division (EID), the lead-bearing wastes (D008) were 

disposed of at the Chemical Waste Management, Inc. facility in 

Denver, co., while the spent 1,1,1-trichloroethane (F002) was sent 
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to the Van Waters and Rogers facility in Los Angeles, CA. and the 

spent freon (FOOl) was sent to the Omega Chemical Corporation in 

Whittier, CA. Mr. Bosomworth stated that they also had a cooling 

water effluent from a ceramic slicing operation which was 

discharged to the sanitary sewer system. He added that no permit 

was required for this discharge and he was not aware of any 

discharge problems. According to Mr. Bosomworth, when Motorola 

vacated the facility in early 1982, they conducted proper closure 

of the hazardous waste storage area in accordance with an USEPA

approved closure plan. They also had the closure certified by the 

engineering firm of Deuel and Associates, Inc. who reviewed waste 

manifests and soil sample analyses conduct as part of the closure. 

HLA did not obtain or review a copy of the Motorola closure plan 

to determine specific information regarding closure activities. 

In 1983, approximately 10,000 square feet of the building at 

9733 Coors Road, N.W. was leased by Vawtpower, Inc. According to 

Mr. Paul N. Vosburgh (505/822-8445), the former company president, 

his firm engineered and designed wind turbines. There was no 

manufacturing conducted, only assembly of prototypes. Mr. Vosburgh 

stated that limited spray painting of the wind turbine blades was 

conducted on the rear paved parking area but painting was 

discontinued shortly thereafter in lieu of sandblasting the 

surfaces. The site was vacated by Vawtpower, Inc. in mid-1984, and 
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according to Mr. Vosburgh, he was not aware of any waste storage 

or disposal facilities left behind by previous tenants. 

Information reviewed in the AED files revealed that during the 

period from 1983 to 1985, portions of the building at 9733 Coors 

Road, N. W. were leased to the Christian Life Center, a church 

organization, and Westside Gymnastics Center, which conducted 

gymnastic instruction. Due to the nature of these operations, no 

further inquiry regarding their activities appeared warranted. 

Documents in the AED files revealed the property and building 

at 9733 Coors Road, N.W. was sold by IFA in July 1985 to JECH 

Enterprises. Mr. James Covell with AED, stated that JECH 

Enterprises was controlled by Mr. Ken Johns who developed and owns 

the present Westside Jeep/Eagle-Lincoln/Mercury car dealership and 

the adjacent commercial center. Mr. Dennis Kelley, Service Writer 

at the Westside car dealership (505/897-7691), was contacted and 

reported the car dealership has no underground tanks. A single, 

aboveground tank exists to store waste oil, which is periodically 

transported offsite. He was not aware of any onsite disposal 

activities related to the car dealership. 

The Alameda Airport facility, originally located on the north 

side of the Arroyo de las Calabasillas, was part of the Seven Bar 
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Ranch operated by the Black Family. The airport began operation 

in 1947 and was utilized primarily as a flying school. The airport 

developed over the years and provided such services as aircraft 

maintenance and repair as well as painting and refueling services. 

Mr. Rolfe Black, former President of Seven Bar Enterprises, Inc. 

(505/842-4949) which operated the airport, was contacted regarding 

the past airport operations. Mr. Black stated that active airport 

operations ceased around 1987. The airport had several registered 

underground fuel storage tanks and a waste oil tank. He added that 

there were other aboveground tanks that contained kerosene and 

solvent {Stoddard solvent), which was used as a parts cleaner for 

maintenance activities. Mr. Black s'tated that several underground 

fuel tanks were removed a few years ago and were given to the City 

of Belen for their use. According to Mr. Black, soil sampling and 

analysis were conducted during the tank removal activity and 

indicated no leakage. He added that a couple of underground tanks 

remained on the property when it was sold in 1988 to Mr. Melvin 

Simon, who proposes development of a shopping center. The 

remaining underground tanks were reportedly assessed as part of an 

environmental evaluation conducted by Professional Service 

Industries in early 1989. 

Mr. Ted M. Brooker (505/897-7833), a former airport employee, 

reported that he was aware of four underground aviation fuel tanks 
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near the northeast intersection of the two main runways and one 

underground automobile fuel tank located near a former building 

(Building C) at the southeast end of the airport property. Mr. 

Brooker stated that an underground waste oil tank existed between 

two building (Building A and B) and an underground solvent tank 

was located behind an adobe building near the central portion of 

the property. He mentioned that aircraft cleaning was previously 

conducted using commercial-grade cleaners and that engine repair 

and maintenance activities also took place on the property. A 

former aircraft painting operation existed in a building (Building 

P) near the former aircraft refueling area, but painting had ceased 

prior to his employment in 1983. He was not aware of any spills 

or leaks on the property during his tenure. 

Mr. Willard Kelley (505/898-1316), a former maintenance 

supervisor at the airport, recalled various underground storage 

tanks on the property, some of which had been removed. He recalled 

that two, former underground aviation fuel tanks located behind an 

adobe building were converted to an automobile fuel tank and a 

solvent (Stoddard solvent) tank. A single underground tank was 

confirmed by Mr. Kelley as being located between the former 

maintenance buildings (Buildings A and B). Mr. Kelley stated this 

tank was utilized for storage of waste oils and wastes residues he 

called "petroleum wastes" from maintenance activities. He 
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mentioned the Stoddard solvent was similar to naphtha and was used 

as a parts cleaner. The waste oil tank was reportedly pumped out 

by a waste oil firm (name unknown) on a periodic basis. Mr. Kelley 

had no knowledge of the former painting operation and was not aware 

of any spills or disposal areas on the property. 

As a follow-up on information that an assessment was performed 

of the remaining underground tanks on the former airport property, 

Mr. Mike Patterson, Senior Division Manager with Professional 

Service Industries (505/268-4537) was contacted. Mr. Patterson 

would only confirm that there are four underground tanks remaining 

on the property and that an evaluation (unspecified) was conducted 

earlier in 1989, which revealed no apparent contamination 

associated with the remaining underground tanks. Mr. Patterson 

stated that to his knowledge the only problem found during their 

assessment project was some asbestos pipe which an individual had 

dumped on the property. 

4.2 Aerial Photograph Review 

Historical and current land uses of the site and surrounding 

areas were also reviewed by examining the changing configurations 

of the land and the buildings in available aerial photographs. 

Aerial photographs of the area taken in 1959, 1963, 1967, 1978, and 

1982 were available for examination. 
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In the 1959 aerial photograph, the Sparton property and 

acreage to the south of the Arroyo de las Calabasillas and west of 

Coors Road, N.W., appears undeveloped. Agricultural and 

undeveloped acreage appears along the east side of Coors Road, N.W. 

with some scattered farms to the southeast. 

The 1963 aerial photograph shows the original Sparton facility 

building and associated parking areas which were constructed by 

Sparton in 1961. To the north on adjacent property is a single 

building and associated parking areas which were constructed in 

1961 by Curtiss-Wright. The Alameda Airport appears on the north 

side of the Arroyo de las Calabasillas adjacent to Coors Road, 

N.W. A small, new building structure and upgraded runways and 

taxiways appear as changes from the 1959 aerial photograph. The 

agricultural acreage to the east of Coors Road, N.W. appears little 

changed with a few more residences noted to the southeast. 

The 1967 aerial photograph shows minor improvements to the 

Alameda Airport. An addition to the western end of the Sparton 

building, with additional parking to the south, was noted. A 

single, smaller building, constructed around 1965, appears to the 

south of the Sparton facility. This facility was identified as a 

machine shop operated by Sun Country Industries, Inc. Farther 

south along the west side of Coors Road, N. W., a rectangular 
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earthen surface impoundment (estimated size 60 feet by 100 feet) 

appears on undeveloped acreage. According to Mr. Joe Ben Gardner 

and Mr. James Williams of New Mexico Utilities (505/898-2661) 

(formerly Paradise Hills Community Services Corporation and 

Paradise Services Corporation), the surface impoundment was 

constructed on property owned by the Horizon Corporation. The 

Horizon Corporation previously purchased approximately 8500 acres 

for proposed development from the Black Family, which owned and 

operated the Seven Bar Ranch and Alameda Airport. The earthen 

surface impoundment was reportedly an evaporation or holding pond 

for the sanitary effluent generated from the Sparton and former 

curtiss-Wright facilities and later the sun Country Industries 

facility. According to Mr. Gardner and Mr. Williams, these 

facilities were connected to a 12-inch sanitary sewer main in 1961 

which transported the effluent to a septic field system located 

near the Paradise Boulevard and Coors Road, N. W. intersection. The 

septic system proved inadequate and, according to Mr. Gardner, a 

4-inch line was connected from the 12-inch main sewer line to the 

surface impoundment. Use of this surface impoundment was 

reportedly discontinued around the end of 1973 when the 12-inch 

main sewer line was connected to a wastewater treatment plant 

servicing the nearby Paradise Hills Subdivision. Mr. Gardner 

mentioned that the Alameda Airport property was not connected into 
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this main sanitary line, and was utilizing an on-site septic system 

which apparently is still in use. 

The 1973 aerial photograph shows little change to the Sparton 

and sun Country Industries facilities but reveals an addition to 

the western portion of the building on the adjacent property to the 

north. This addition was reportedly constructed sometime in 1969. 

New building structures were in evidence at the Alameda Airport and 

residential development to the southeast had increased. The 

sanitary effluent surface impoundment, which was reportedly still 

in use at the time of the aerial photograph, appears larger in size 

(estimated size 60 feet by 200 feet). The acreage to the east of 

Coors Road, N.W. appears to be utilized for continued agricultural 

and residential purposes. 

The 1978 aerial photograph reveals that sun Country Industries 

had constructed an addition onto their facility building. A 

restaurant, then called The Prime House, was in existence to the 

south of the Sun Country Industries' property. The sanitary 

effluent surface impoundment is no longer present, but its former 

location can be identified with the surrounding acreage still 

undeveloped. The facility north of the Sparton facility appears 

little changed from the 1973 aerial photograph. The Alameda 

Airport shows newly constructed buildings near the southeast corner 
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along Coors Road, N.W .. The acreage and land use east of Coors 

Road, N. W. appears the same with some addi tiona! residential 

development to the southeast. 

The 1982 aerial photograph appears to show the facility to the 

north of the Sparton site to be unoccupied. The Alameda Airport 

appears little changed; however, Coors Road, N.W. has been widened 

and Irving Boulevard constructed off Coors Road, N.W. The area 

of the former sanitary effluent surface impoundment, south of 

Irving Boulevard, appears as a dry, slightly depressed area with 

adjacent acreage still undeveloped. 

A blue print copy of a more recent, but undated, aerial 

photograph was obtained and showed more recent development of the 

businesses surrounding the Sparton facility. The blue print copy 

shows the Westside car dealership to the north of the Sparton 

facility, occupying the former IFA building which had been 

enlarged. 

A small commercial center appears to the west and adjacent to 

the car dealership. Additions to the sun Country Industries' 

building and the City Lights Tavern and Grill (formerly The Prime 

House restaurant) can be observed. Also noted was the 

establishment of the Rowland Nurseries• facility located to the 
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south of the Sparton facility. This nursery was reportedly 

constructed sometime in 1985 or 1986. 
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5.0 INVESTIGATION ACTIVITIES AND FINDINGS 

5.1 Site Visit 

Harding Lawson Associates 

A visit to the Sparton facility was conducted by HLA personnel 

on November 15, 1989. Mr. Patrick c. Durkin, Maintenance Manager 

(505/892-5300) conducted a brief tour of the Sparton facility and 

arranged personal interviews with various long-time Sparton 

employees. The interviews were conducted to gather information 

about activities conducted by former businesses in the area which 

could potentially pose an environmental impact to the Sparton site. 

Information gathered from these personal interviews is incorporated 

throughout this report. 

5.2 Surrounding Area Reconnaissance 

Reconnaissance of the area surrounding the Sparton facility 

was also performed on November 15, 1989 by HLA personnel. 

The businesses to the south of the Sparton facility were 

identified as the Sun Country Industries, machine shop; the City 

Lights Tavern and Grill, restaurant; and Rowland Nurseries, a 

retail nursery business. To the south of Irving Boulevard, a 

retail shopping center is under construction. Vacant undeveloped 

acreage is situated to the west of the Sparton facility extending 

over to Irving Boulevard. East, across Coors Road, N. W. , is 

partially-cultivated acreage which slopes down to the nearby Rio 
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Grande River. A small, undeveloped tract of land is located 

immediately north of the Sparton facility, extending north to 

Westside Drive. The Westside JeepjEagle - Lincoln/Mercury car 

dealership fronts on Coors Road, N.W., south of the Arroyo de las 

Calabasillas. A small commercial center is located immediately 

west of the car dealership, and presently contains the following 

tenants: 

A-1 - Riverview Mower and Sprinkler Supply 

A-3 - Safelite Autoglass 

A-5 - Finishing Touch Auto Detail 

A-7 - Budget West Radiator 

A-10 - Kelley Is Small Engine s'ervice 

A-ll - Randy's Auto Service 

B-23 - It's Tire Time 

A retail shopping center and the Coors Road By-Pass roadway 

presently exists immediately north of the Arroyo de las 

Calabasillas, on the former southeast corner of the Alameda Airport 

property. Several former airport buildings still exist on the 

property, some of which were currently occupied by the following 

companies: 

10001 

10001 

Coors Road, N.W. - Marlin Realty, Inc. 

Coors Road, N.W. - Seven Bar Flying service 

10001-G Coors Road, N.W. - AAA Auto Accessories 
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10003 Coors Road, N.W. - Autoworks Transmission 

10003 Coors Road, N.W. - West Mesa Small Engine Repair 

10011 Coors Road, N.W. - State Farm Insurance (Ted Madrid) 

10011-B Coors Road, N.W. - Discovery Realty and Management 

Observations of these properties were made by driving by on 

public roadways or through public parking facilities associated 

with the various business establishments. 

5.3 Review of Regulatory Agency Records 

The discussion presented in this section is based on available 

information provided by government agencies. In addition to 

reviewing agency lists that contain general information about sites 

that have had reported problems with hazardous materials, HLA 

contacted agency personnel for information on additional sites that 

have been identified, but have not yet been placed on these lists, 

or if there are areas of potential environmental concern that may 

not be covered by the available lists. 

5.3.1 Review of Published Regulatory Agency Lists 

As part of HLA's assessment of whether there are areas that 

may pose potential environmental concerns relative to the Sparton 

site, the following regulatory agency lists were reviewed: 
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u.s . Environmental Protection Agency (US EPA) National 

Priorities List (NPL), November 1989 

The NPL provides a list of Federal Superfund sites. No 

business or property in the surrounding area were included on 

the NPL. Only one NPL site was listed in the Albuquerque 

area, that being the South Valley site located in the 

southwest area of the city several miles from the Spartan 

facility. The likelihood of environmental impact on the 

subject property from this NPL site is extremely low. 

• USEPA Comprehensive Environmental Response, Compensation, and 

Liability Information System (CERCLIS), September 1989 

The CERCLIS provides information for businesses or properties 

that are in the Federal Superfund program. Under this 

program, a business or property is identified and a 

preliminary assessment is performed to assess whether the site 

shall become a Federal Superfund site. 

None of the properties on the CERCLIS appeared to be in close 

proximity to the Spartan facility. The Spartan facility 

itself was identified on the CERCLIS. 
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5.3.2 Other Agency Contracts 

In addition to reviewing published regulatory agency lists, 

HLA also contacted regulatory agency personnel regarding their 

knowledge of potential or known environmental concerns at the site 

or surrounding properties. 

Mr. Ron Anglada, Supervisor of Hazardous Waste and Water 

Quality and Mr. Milo Meyers, Hazardous Waste Program Specialist 

with the City Albuquerque Environmental Health Department (505/768-

2600) were contacted and stated that they were not aware of any 

known hazardous waste sites or problems in the area surrounding 

the Sparton facility. Their agency had developed a reference book, 

that attempted to identify known waste sites in the Albuquerque 

area. Sites identified in this reference book included illegal 

dump sites, sanitary landfills, military disposal sites and buried 

refuse sites. According to this reference, which was last updated 

in March 1989, no sites were identified as being in close proximity 

to the Sparton facility. 

Ms. Rosemary Glenn, with the Albuquerque Environmental Health 

Department- Underground Storage Tank Division (505/768-2600), was 

also contacted regarding information on underground storage tanks 

(USTs) in the area of the Sparton facility. Ms. Glenn checked 

their computer database and identified USTs located at 10001 Coors 
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Road, N.W. registered by Seven Bar Enterprises, Inc. These USTs 

were later determined to be associated with former operations at 

the Alameda Airport. The database identified 15 USTs at the 

airport location having been registered in 1986. The registration 

indicated 14 of the USTs to be active, with 11 containing gasoline 

products, and one each containing kerosene, waste oil and solvent. 

Ms. Glenn stated that their records indicated no documented leaks 

or groundwater contamination associated with these tanks or in the 

immediate area. 

Mr. Lee Rosenberger, with the Hazardous Waste Section of the 

New Mexico Environmental Improvement Division (EID) - Albuquerque 

District office (505/841-6580) was contacted and reported no known 

hazardous waste problems in the immediate area of the Spartan 

facility. Mr. Rosenberger referred HLA to the EID - Central office 

in Santa Fe for further information. 

Mr. Colby Muckelroy, Environmental Scientist, with the EID -

Hazardous Waste Division (505/827-2922) in Santa Fe, was contacted 

and provided with a list of company names to determine if any had 

files indicating hazardous waste generation or disposal operations. 

According to Mr. Muckelroy, the only referenced company having an 

existing file was the Motorola, Inc. facility. Motorola, Inc. had 

previously conducted operations at 9733 Coors Road, N.W. and had 
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registered as a hazardous waste storage facility. According to 

file information supplied by Mr. Muckelroy, Motorola, Inc. had 

closed their hazardous waste drum storage area in accordance with 

an USEPA-approved closure plan, after Motorola, Inc. had relocated 

to their new facility in July 1982. 

Ms. Marcy Leavitt, with the EID - Underground Storage Tank 

Division (505/827-2211) in Santa Fe, was contacted and stated that 

their files did not contain any documentation of leaking USTs or 

groundwater contamination in the proximity of the Sparton facility. 
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6.0 CONCLUSIONS 

The environmental assessment performed by HLA, was an attempt 

to identify documented or potential environmental impairments 

related to past or present operations conducted on properties 

surrounding the Sparton facility which may cause an environmental 

impact on the Sparton site. Review of historical information and 

investigation by HLA, revealed that prior operations conducted by 

Curtiss-Wright while located at 9733 Coors Road, N.W. may present 

a potential for concern. curtiss-Wright apparently utilized three, 

small plastic-lined earthen pits for storage and evaporation of 

their plating solutions generated from PCB manufacturing operations 

which were conducted. After the plating solutions were allowed to 

evaporate from these ponds, the solid residues were reportedly 

collected, solidified and disposed of offsite. Solvents were also 

utilized as part of the Curtiss-Wright operation and although the 

described pits were reportedly only utilized for plating solutions, 

the possibility exists that waste solvents may have been handled 

in a similar manner. Information regarding the possible 

utilization of a septic system by curtiss-Wright to handle sanitary 

wastes may also present a potential source of contamination. If 

solvents or other chemical residues were allowed to discharge to 

the sanitary sewer system, as various past employees speculated, 

a potential exists from possible contamination related to the 

septic system. Possible leakage or breakage in the sanitary lines 
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which were later installed may also represent a potential source 

for subsurface contamination. Later operations at the same 

location conducted by EG&G, Inc. and then Motorola reportedly 

utilized various oils and solvents in their respective operations. 

EG&G, Inc. utilized small amounts of cutting oils and solvents in 

their machine shop and technical paint booth, but according to 

former employees, no wastes were stored or disposed of onsi te 

during their occupation of the facility. Motorola was registered 

with the USEPA as a RCRA hazardous waste generator and did store 

drummed wastes, including lead-bearing residues, freon, and 1,1,1-

trichloroethane, at a designated hazardous waste storage area 

located on the corner of the 'rear asphalt parking area. 

Documentation supplied by regulatory officials (EID) indicates that 

Motorola closed the drum storage area in accordance with an USEPA

approved closure plan. The closure work was certified by an 

engineering firm which submitted a certification letter indicating 

that soil sampling had been conducted as part of the closure and 

revealed levels of lead to be below allowable levels. Specific 

details regarding the closure actions undertaken by Motorola were 

unavailable and the possibility of contamination having gone 

undetected may exist, albeit slightly. Investigation regarding 

other companies which temporarily occupied the property at 9733 

Coors Road, N.W. did not reveal information to indicate operations 

which may have created potential environmental concerns. The 
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current utilization of the site as an automotive dealership may 

generate some concern, due to the nature of its operations. It 

does not appear likely that activities conducted at this facility, 

after it was opened, could have contributed to the nature of the 

problem currently being investigated by Sparton. 

Activities conducted as part of the former operations at the 

nearby Alameda Airport present a potential source of environmental 

concern, although the distance between the airport facility and the 

Sparton property is over one quarter mile. Underground aviation 

fuel, waste oil, and sol vent tanks apparently existed on the 

airport site. According to individuals interviewed, several of the 

underground tanks were reportedly removed with no leakage found. 

Four underground tanks apparently still exist on the property. 

These remaining underground tanks were reported to have been 

assessed by a firm conducting environmental studies for the 

property owner, prior to development. No significant contamination 

was reported to have been found during the assessment project. If 

possible, a review of the assessment findings and project tasks 

conducted by Professional Service Industries may be useful in 

evaluating the existence of potential contamination sources on the 

former airport property. 
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~.Jnt1nueel from the front. 

FOR OESCRIOING OTHER PROCESSES (cod~ 

---- ·.:.- .. ·-

Slicing slurry dewatered through a centrifuge with associated diatomaceous earth 

filtering including precipitators and neutralizers.--------·-··--· · 

-~-. .:.. .. : 

tour-o each waste you you 
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enwr the four-digit number(s) from 40 CFR, Subpart C that describes the characteris-

tics and/or the toxic contaminants of those hazardous wastes. ' •• -- ····"-~.~;·;~~-3<"~~"-."~~f·.:~;.·~~·:_':~:~~~~-~:~-:~~"';;~~::_:.::-~:·~~~~-.~:~~--_--;:.~: .. · 
B. ESTIMATED ANNUAL QUANTITY- For each listed wasta entered In column A estimate the quantity of that waste that will be handled on an annual 

basis. For each chai"'ICttlristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(sJ that will be handled · 
which possess that characteristic or contaminant. -,_. : . ~~- _ ~-·:-:'~::c >: .. ·. -:} .. > ;:·:: · .. -,---- · · · · ·;. ~:' .. > :.f~T" ~A ~t>;:~-".:::-:::.~::~} --~/--~-~:l_. 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: ... .: ·~ ·-·": .. ~·-. . -.4 • -~-- ,· :._- ·: ; ~ - _- ••• _:~~·~:- :.,:-~- : ,-~:- ~-~~::;_-·"'":~~~~~-:---:}-= -.-~;..:_.·-::·-

ENGLISH UNIT oF MEASURE ·· -· · cooE. ..:_-___ . __ .. METRIC uNrr oi= ·ME.Asua·e ·:::~-- .,.·::: -~.--: .-:s:co-oE-... ~~~:~,--= 
_. ~~~~-~-~-D;:~_:_~ .. ):_: __ :) : :_ :._: : :"_: :: : .~ ~; ~_:_: ;_~_ ·;_:_~, -:~. :; .. ;~~1.~~~~~~-~~:: _;_:l~-~;!J~:j_j,:ib.~,,~~~-:~·~j:.{\.~:.;~-~~~;;_~~~~~. 

,ility records u5e any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into 

D. ;;;;:;::::::· dm••:·' ""''"'.~,.of'"' ~r-·~·· ~~::~·r:x· •t ~f~i~{;Yi?!~-~~~tk(0fli~-l~t~~~r;~t;· 
:.c ~ For llstlld hazardous waste: ·For each listed hazardous waste entered in column A select the code(s} from the list of process codes contained in Item_! II . 
·:~--to indicate how the waste will be stored, treated, and/or disposed of at the facility.---·· ·· :.: : .... · .. :'._ --.-··7 -.'f_.: .- .- . _,.,·. · .>: . .--· = .:.. . -~-·.::;-~- -·: · :·.···· 

-··. · For non-lbtad hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the.code(sJ from the list of process codes 
:: _·:;contained in Item Ill to indicate all the processes that will be used to store; treat, and/or dispose of all the non-listed hazardous wastes that possess 
•. .-. · .. that characteristic or toxic contaminant. · ·· · · ._ ---:.- · - •·· _ ·---•-- --~" :.-: ·.:..: · -.- .. 
"-' -·Nota: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter '.'000':_ in the 
;o:,~_·extreme right_box of Item IV-0(1 ); and (3) Enter in the space provided on page 4, the line number and the additional code(s}. . ..::_ ~-=-----r- .. ·i'-.:.:-:::~~-: 

: 2~ _-P~OCESS ~ESCRIPTJON: 'tt a ~~e ·i~ not.-iste~ f~r a ~~ss that Y.,;;l be used, ~~i~ th~ ~~~:the~~ :P~~~ ~;~ ;~::~~~~&:~~;~\;·_:-~ 
Nafe:iiAZARDous wASTEs DESCRIBED av MoRe i-HA:~ o~e EPA-HAZARDous wAiTE "Nu~1s.ER~ -~~~~~--~-ttiai:~~::~~ibed.b·;,-·.-
more than one EPA Hazardous Waste Number shall be described on the form as follows: _ --· _, . .: : .. .:.. .•.• .:.:. ,. : ..... ".~.::.::~ · :; , _ --~- :. ;, • ·>·,o.':.:.::::.: ·'"'::~·::• <: . _:_ .. 

·1. Select one of the EPA Hazardous Was~e Numbers and enter it in column A. On the same line complete columns B,C, and D bY estimatiOg the total annual 
.: · ·quantity of the waste and describing all the processes to be used to treat, store. end/or dispose of the wasta. ..,.~ .... _,.:.-:.. . ··:· . :- · :..:-·'·"'"'-'- · .. • : 
·:z. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In ~umn D(2) on that line enter 

· ~--·."included with above" and make no other entries on that line. ..- . • .. · . -._ · • · ,·· ~-: ::...:.<. ,-~-'~ : ~ "':-,..~~ ·~ ;.;,:.;::·._ -_,,. -~·•:;:;-;.- = .-·',~:- . -· ~-,·• .'~-: 
· -3. Repeat step :Z for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. --1'~-:-". · ·· -·.:7~ ·_. :-~. ~ :-·:~·..._::-,,...~'=_;_:::::. ;.:-~. -

·- .__.,,•.... "• - • .... ' • ~~ ··- o • ··~ ,••:-:··.<0,_-.-~. • .• ~A- o 

EXAMPLE. FOR COMPLETING ITEM IV (shown In line numben X-1, X-2. x-3. and x4 ·b~l~wJ ..::. A facility ·~;jj' treat arld disPose of an estimated 9oo p~u~ds 
per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 
ere corrosive only and there will be an estimated 200 pounds per year of each waste_. The other waste is corrosive and ignitable and there will be an estimated 
100 pounds per year of that waste. Treatment will be In an incinerator and disposal will be in a landfill. , . · ~-:--- - -·~ --, _,_ .. ---. : .,. __ ·c···~-; .-. __ : · -- · -· - · · 

e:i::sTIMATED ANNUAL .. 
QUANTITY OF WASTE I. PROCESS CODES 

(enter) ; ~' .• c. 

.900 

400 

. 100 

, · 2. PROCESS DESCRIPTION ·•· • ,-.. 
(if a codl! u not ent.,.ed ln D( 1 )} ?·. _: =.:. -..-: 

• - ·"<""! ·- .. -·· 

··." ·-~ ~- .. 

included \~itli above 

CONTINUE ON PAGE 3 



JntiJ.Ooled from·page 2. 
.,; if you have e than 26 wastes to list. Af!_P_'!!_vPd OMB No. 158-580004 OTE: Photocopy this psge before 

E. A O.D. NUMBER (<n0o. tn>mp- 'J ~~ . ~ 

.vJ Ni ~~ ~ ~~ oT ol sl ol4l2l 2I9FT!\ ·. IWl : i-:. :-"~n uP '· \ 'c Fi1J D UP ·. · 
• - .. ,.. .. - ~ !!.. ..:.. 

IV. DE~CRIPTION OF HAZAR nom: WASTES (continued/ 
~· .·EPA~ :_:'Fi~~-:=:~ ._, . .._..-:-.~""";::?;'' ~=- c.u~,.•-T :-· -~ --·. . -~-- · · 0. PROCESSES -·- . .,~<''• ~--. ,..?,'1'·-"=-·~:;.:~~:.:.-· .•. ;c 

1.1.1 .ZARO ~S. ESTIMATED ANNUAL OP'M -, .... -,-~--- •.. . ... ·• ·· _ ;,:;. • ..... .c---. • • --- -. :.--- '""·.:.= -- .. -::...~--:;.::.-. ,':"c:,:. __ 
Z O \'o. N-0 -"QUANTITY Or WASTE-~ .f .. ~~; :·'C··::-~-·:·"'1. PROCESS COOES :-:.::• ;, -:. "- · · ; __ 2. PROCESS OESCRIPTION -."'"-,;-~-:D.':~:·: 
:::iz -(~,.; ·c~) _~:-:·;·<:• -: •·· · . ---:--.. ·code} .·:.:::·-::.·.~. ''>·(cnt..r} · · ··----- · -.,..,._ -·. ·(ltocodcunotcntufldlnD(l}} ,.~-::-~:c:c 

- ... ,., ,. -~ .. ·. n . ~ rr - u -~------~ 
o' 4 ' I 

1 D 0 0 8 150,000 p T s 0 1 Hauled of_f~ite for disposal 
I I I I I 

2 D 0 0 8 100,000 - p s 0 1 Hauled off site for disuosal I . 
3 F 0 0 2 50 000 p s 0 1 Hauled off site for reclaim 

I I . 
4 F 0 0 1 5,000 p s 0 1 Hauled off site for disposal 

I I 

5 
F 0 0 5 1,000 

... 
p s 0 1 Hauled off site for disposal 

I I 

6 D 0 0 2 5,000 p s 0 1 Hauled off site for disposal 
I I I I 

7 . 
I I I I . 

8 
. .. I I I • 

9 I~-: :-: - ··---
-· 1:-·- -- - . .. 

- - I I I . 
10 c- ~--

~ .·, -. 1:-: :, 
. . :.: .. I I I 

11 ~; .. 
1'£: } 

I ___ I . 
1 

. . 
~ 

If: :."'-
I I I 

13 
.. . : . . 

i~ .;. 
I I I I I 

14 ' --
-- : ,:.- -. 

I I I I I I .. 

15 
I I I I 

~6 
... -
' 

• 
17 - ··::-

-· - --.. ' .. . ... 
I I I 

18 ~- -
.,., I I I I I I 

"19 '.'' 
:_ "'"" 

.:_ 
-' 

I I I I I • I 

20 ·• 
I I I I I I I I 

i 21 -

f: 
I I I I 

22 -
"' 

; .•. I •I I . . ~ •. I· 

23 :-! ' . 

.'" 
I I I 

24 
' 

~: I 
1--, 

I I I I I 

2..;,, 

26 
I I I I I 

- ,. r.. 1.!_ __ ._ ·~ _1_1 -- •• IH • •• 

EPA Form 351Q-3 (6-80) CONTINUE ON REVER SE 



-. 

· 0 A~-lf the facility owner is also the fa~ilitY-·operator as listed in Section VIII on Forni 1, "Generaf Information", place an "X" in the bOx to the left and -~;-
skip to Section IX below. (:-.·~-~-;:;!_',E~ ~- -.:f _-,.: --~-~.: . - ~-_:_._.:·:·:·:;-- '-: '_! ---~-~ ~ oA ··r-· ~:- - - ... --- ~-c:_ ;·<-1.~-t~~=J-~r-~~~x:;,~ 

r • •• : -·-. ~- ~·· 

B. If the fa~ility owner is not the facilitY-operator as listed in_ Section VIII on Form 1, coinpiete the following items: _-_ ---=~-~--~.;;.--_. ·-~ --

I certify under penalry of law that I have perional/y examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete.·/ am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. :, :· -· ~ ; .c· · :---;:·?_ <-· · · · · '- -' • · -· _. . ~~ ·-- _ 
A. NAME (print or type) C. DATE SIGNED 

I certify under penalry of law that I have personally and am familiar with the information submitted in this and all attached _ ~~2:..: 
d,tc-•,ments, and that based on my inquiry of those immediately responsible for obtaining the information, I believe that the . .:.~.' 

itted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,--:::-~-
/.';_ . .;dingthepossibility~ffineandimprisonment. ~- >·· · _,-_ . · - _ · . .- ·:.::.~. _ _ ·. _-- - _-. ·-:- _ _;:. ·-
A. NAME (print or typ(!) B. SIGNATURE C. DATE SIGNED 

; ·: ..... 
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DEC 14 '89 17:51 NM HED/EID 

November 30, 1981 

Douglas R. ·sosorrMorth 
Operations Manager 
Motorola Inc. 
9733 Coors Road, N.W. 
A 1 buq ue rq ue, New Me xi co 87114 

Dear t~r. Bosomworth: 

P.2· 

OALLAS.TEXAS7~270 

This is to inform you that the closure plan submitted on June 2, 1961, to 
the U.S. EPA, by Motorola Inc., has passed the· public comment phase of review. 
During the public comment period no comments were received by the EPA. There
fore, Motorola Inc., may initiate closure proceedings as outlined in the 
closure plan. 

If you have further questions in this matter please contact Mr. Ed Nalepka 
at 214/767-3274. 

Sincerely yours, 

w.~.~cr.W~ 
~Ji 11 i am B. Ha thavsay \ 
Acting Director 
Enforcement Division (6E) 

/cc: NMEID 

... 



DEC 14 '89 17:51 NM HED/EID 

MOTOROl-A INC. 
Communications Systems Division 

.July 7, 1982 

Mr. William B. HathAway 
Actinq Di~ector, Enforcement Di~ision (6E) 
United States Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, Texas 75270 

·Reference: EPA l.D.iNM0000804229 

Dear Mr. Hathaway: 

P.3 

This is to certify that the facility closure plan submitted June 2, l9Sl, and 
approved by your letters of Septelttber 22, 1981 a.*ld Noveml:ler 30, 1981, has been 
executed in its entirety .. 

Attached please find a letter from an independent registered professional 
engineer, Dr. Bruce M. Thomson, which cer~ifies that the closure plan has been 
properly executed. 

If any further action in-:this matter is required, please· bl::'itlg it to our 
attention. Otherwise, -we will assu:ne that the site· identified by #NM0000804229 
is removed from all active site lists. 

tours sincerely, 

MOrOROLA, INC. 

Bosomworth 
Operations ~qer 

DRB:dd 

.. ' 
\ . '· 

' '\ 
... ~ 



DEC 14 '89 17:51 NM HED/EID 
P.4 

'Z) & ;'//DEUEL an~.~~~~£T~~ TES, INC. 
9412 Indian School Road. N.E. 

Albuquerque, New Mexico 87112 

(505) 296-4838 

Motorola, Inc. 
Attn: Mr. George Wegman 

·' Materials Manager 
4800 Richfield Dr., N.E. 
Albuquerque, NM 87113 

Dear Mr. Wegman: 

--- =--===~ 
Denver Offic~ 

(303) 665-6097 

July l, 1982 

,--~-.. , 
·"'' . ..·· ·, ,, 

' ·. .. ·. 

, 
\. ,· .... 

.. ' 

.· 
This letter is Certification of Closure of th.e Jiazard'O~u$.. ·' 
waste storage faci1i ty opera ted by your company '·a--b.:!g..731 · 
Coors Rd., N. w., Albuquerque, NM as requited· by the u.s. 
EPA in 40CFR265.ll5. I have reviewed your closure plan, 
received copies of shipment manifests to an EPA licensed 
hazardous waste disposal facility, inspected the site, and 
studied the results of soil analysis from the site. The 
facility appears to have been closed in complete compli
ance with the EPA approved closure plan. Furthermore, the 
soil analyses which were performed according to the extrac
tion procedure specified by the EPA in Appendix II, "EP 
Toxicity Test Procedure," 40CFR26l, May 19, 1980, show 
values for lead which are below the maximum levels allowed 
by more than an order of magnitude. 

It is my opinion that this site no longer contains hazardous 
material which originated from your operations. I commend 
you on your efforts to comply with the Resource Conservation 
and Recovery Act (RCRA}. I hope that we can be of service 
to you in the future. 

Sincerely. yours, 
' .. 

~~.._;~ f..\ -~~t..·,...,:~~~ 
Bruce M. Thomson, Ph.D., P.E. 
N.M. Registration No. 7131 

BMT: sg 



DEC 14 '89 17=56 NM HED/EID 

UNITED STATES ENVIRONMENTAL PROTECTiON AG!:::1'-lCY 
REGION VI 

Motorola Ceramic Products 
Attn: Doug Bosomworth, 
Production Manager 

t20t ltLM STREEl' 

CAL1,..1o.S, T~XAS 7S270 

August 9, .1982 

9733 Coors Road, NW 
Albuquerque, New Mexico 87114 

Re: EPA'IO Number: 
Facility Location: 

NMD000804229 
9733 Coors Road, NW 
Albuquerque, New Mexico 

P.11 

This is to acknowledge that the Environmental Protection Agency has completed 
processing the information submitted in your Part A Hazardous Waste Permit 
Application. It is the agency's opinio~, based on the.assumption that the 
information submitted is complete and accurate, that you as an owner or 
operator of a hazardous waste management facility, have met the requirements 
of Section 3005{e) of the .Resource Conservation and Recovery Act (RCRA) for 
interim status. EPA has not verified the information submitted. If it is 
determined that the information is incompjete or inaccurate, you may be asked 
to provide additional information or in certain circumstances it may be deter~ 
mined that you do not qualify for interim status. In addition, this notice 
does not preclude a citizen from taking.Jega1 .actjon under the provisions of 
Section 7002 of RCRA. 

A facility not meeting the requirements for interim status under section 3005 
of RCRA may be required to close untjl such time as a Hazardous Waste Pennit 
is issued. Interim status may also be tenminated, according to procedures in 
40 CFR, Part 124, if the owner or operator fails to furnish additional infor
mation which EPA requests in order to process a permit application. 

As an owner or operator of a hazardous waste management facility, you are 
required to comply with the interim status standards ·as prescribed in 40 CFRt 
Parts 122 and 265, or with state rules and regulations in those states which 
have been authorized under Section 3006 of RCRA. In addition, you are reminded 
that operating under interim status does not relieve you from the need to 
comply with all applicable state and local requirements. 

The enclosure to this letter identifies the processes your facility may use, 
the1r design capacities and the types of waste your facility may accept during 
interim status. This infonnation was obtained from Part 11 A11 of the Pennit 
Application. If you wish to handle new wastes, change processes~ increase 
the design capacity of existing processes, or change ownership or operational 
control of the facility, you may do so only as provided in 40 CFR, ·sections · 
122.22 and 122.23. 



. -~ .. ' 

DEC 14 '89 17:56 NM HED/EID 

~ONDITIONS OF OPERATION DURING 
! NTERIM STATUS 

P.12 

Date prepared: August 9, 1982 

The information shown below is based solely on the information that the owner 
and operator of this facility submitted in Part A of the Hazardous ~laste Permit 
Application. This is not a determination by EPA that this facility is an 
environmentally acceptable facility for treating, storing or disposing of the 
hazardous wastes 1 is ted belo'tl. 

I. Facility name. location and EPA identification number: 

Name: Motorola Ceramic Products 

Lo t ·a 9733 Coors Road, NW ca 1 n: 

Albuquerque, New Mexico 87114 

EPA IO No: NMD 00 080 4229 

II. EPA considers the following to be tne owner or operator of the facility 
and therefore the person(sJ who must comply with the requirements set forth 
in 40 CFR Parts 122 and 265: · 

Owner's name: •• lndustrial Foun£ation of Albuquerque, Inc. 

Operator's name: _...M.;,;;Q..-.-t.;;.or;..;o;..;l;.;::a., _I:..:.n.:.:c;.;.. -----------

II!. During the period of interim status, the facility may use~ the 
following processes for treating, storing or disposing of hazardous waste, 
up to the design capacities that are indicated: 

·· ·. Process Code 

SOl 

T04 

Design Capacity Amount 

23,000. 

10,000. 

Unit of Measure 

Gallons 

Gallons per day 

IV. During the period of interim status, the facility may handle~ the 
hazardous wastes with the following. EPA Hazardous Waste Numbers, an-d/or 
solid wastes exhibiting hazardous characteristics with the following EPA 
Hazardous Waste Numbers: 

0000 0001 . FOOl F002 F003 FOOS F007 U002 Ul52 U226 0002 

0008 

EPA Region VI, Dallas, TX 75270 



DEC 14 '8':3 1(: ::>/ f'if'l Hl::..lJ/t..J.JJ 

-2-

If you have any questions concerning this letter, please conta~t Jack Paul 
at 214/767·9400 or write Environmental Protection AgG~cy, Mail Code 6E-P, 
1201 E1m Street, Dallas, Texas 75270. 

Sincerely yours, 

~cmCjJC.S:~ 
Allyn Davis 
Director, Air and Waste Management Division (6AW) 

Enclosure 

cc: New.Mexico Health and 
Environmental Department·· 

Scott Nicholson 

12-14-89 06:~3 PM PI 3 
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DEC 14 '89 17=52 NM HED/EID P.S 

ENVIRONMENTAl PROTECTION AGENCY 

GENERATOR ANNUAL HAZARDOUS WASTE REPORT 
This report il> for the calendar yeat ending December 31, 1981. 

M JQ tT !0 IRIO!LIAI I Cl El Rl AIM D 0 IP IHI0£01 ru C! T! S! I I 
]() .. 

Ill. INSTALlATION MAILING ADDRESS 

1.9 t7 t3 t3 I I C 1 0 I 01 R! 5I R ID ! jN !W I 
' 15 1b 

I I I I 4 I 

Street or P.O. Box 

~ ~ 18 tU!Q!UtEjRIQ!U!EI 
15 16 

~ M 18 17 ll 11 14 I ·.' 
41 42 47 'il 
State Zip Code City or Town 

IV. LOCATION OF INSTAllATION (if different than section lll above) 

• I I I I I I I I r I I I J 
15 lb 45 

Street or Route number. 

• I!! (!II 
15 1b 
City or Town 

V.' .INSTALLATION CONTACT 

• Q § QR !G IE I I W! Et G! Ml N N I I 
15 1b 
N<lme (last and first> 

5 !() 151-1812121-/818101 ]I 
4h 55 
Phone No. (area code & no.) 

VI. CERTIFICATION 

State Zip Code 

I I 

I cellifv under pen.ally o1 l.lw llwll h.M-~lv examir>Cod ollld .11m f.llmili"'r Mlh 1M inlonn;alion ~ in thi$ .,.,(i .1111 itt.Khcd 
doc:~~r~WM>. .3M lftM b.lwct M mv ~irv ot ~ indivldulls immcdi~v ,~ 1« ~Mia 1M infotm.11ian. a bel~ 111o1t ~t.. 
:IUbmillld inlorm.'IIKltl ;,. InK' • .Kr:ut.\Cto, .1nd comploeceo. I ilm -#rto th.U then! liR" ~iplili(.,)l'll pertilkift f« $Ubtno~~itoal.lllw in/c)tnt.itlan, 
lndudiPS the- possibiliiY uf tine- o~nd im\)n'iMRwnt. 

George Wegman Materials Manager 
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DEC 14 '89 17=52 NM HED/EID P.6 

ENVIRONMENTAL N AGENCY 

Generator Annual Hazardous Waste Report (cont.) 
This report is for the calendar year ending December 31, 1981. 

VIII. FACILITY NAME h¢t:ifv facility to whiCh o~u w~~ 011 

lhiS ~II" -shipped) 

Chemical Waste Management Inc. 

X. fACILITY ADDRESS 
900 Wawatta Street 
Denver, CO 

XI. TRANSPORTATION SERVICES USED tListt!M: n~ ~nd EPA kk>nliii< ... ;..., nul'llhffl ot a!J.trilmporwn who\!: setvices ~ w:e 
clutitlll I '!Ill. This SKtjon 12 'It!' c~ C!olfy~. Oo not l'qiNt Oft RIAl I Ill shftts.) 

Chemical Waste Management Inc. BPAIDI COD073405771 

A. Description of Waste 

Lead bearing sludge & Powder 
used in PZT production • 

XIII. COMMENTS (entet information by section number-~ insuuctioos) 

Section XI!-D Weight o£ shipping containers (17E & 17H Drums) not included. 

.. 
·.~'. 
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XI. iRANSPORTATION SERVICES USEO lli..a tlw n.onw .llld EPA i<lf.<ntit'i<,n••n 1\ul'll~ of ill.tr.ms;port!WS"YY'hlisct 
durin~; 1'1111. Jhic wctian Itt~ coml"k«d 9!!ly.f!!t1. Do not ntPAI 01t ~1.11 sbHts.) 

Van Waters and Rogers (Albuquerque) EPA ID# NM0076467364 ~ 

A. Description of Waste 

Chlorothane ,I,I, 
rdethane) used in cl 

XIII. COMMENTS (enter information by section number~ instructions) 
Section XII-D Weight of Shipping Containers (17 & Drums) not included. 
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ENVIRONMENTAL AGENCY 

Generator Annual Hazardous Waste Report (cont.) 

VII. GENERATOR'S EPA 1.0. NO. 
liAC 

ICI NJ M Q 0 go 1810 !4!212! 9C:$i'ID 
I 2 13 14 IS 

12504 East Whittier Blvd. 
Whittier, CA 90602 

XIII. COMMENTS tenter infonnation by section number-see instructions) 
Section XII-D Weight of shipping containers (17E Drums) not included. 
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DE~ 14 ·~g 17:55 NM HED/EID 

Do not make entries in shaded ar~ . •• • .. 0. :·.. ~·.'"; ·-:- :'-:; 
·~· . 

ENVIRONMENTAL PROTECTION AGENCY 

P.9 
WJ; ~ Expires: 1·31-83 

FACILITY ANNUAL HAZARDOUS WASTE REPORT 
This report is for the calendar year ending December 31, 1981. 

- . . 
r--------------:----:-:---:--:-l .. ,· .. ~::}~·~NS: If you received a preprinted 
1 ·-!'·· ~ .. :;tibel~to.the mailing envelope in which this form 
1 · · .. ~.,. .'·wa:s enclmed, affix it in the space provided. If any of the 

I 
.. 
1
· . · · .':-.-J~ocm~ on the label. is incon;ea., draw a line through it 

. . ··. ;and .provide the con-ect 1nformat1on rn the appropriate sec-
1 AFFIX lABEL HERE · l .. . .tion below •. lf the information is correct and complete, leave 
I . I · ... ~.1, ll, and Ill below blank; If you did not receive a 
I .J :· .<prepn~ labeJ,-CQmplete all sect•ons. REFER TO THE SPE· 
J .. f·::·,> :CJFIC ·JNSTRUC'ftONS CONTAINED IN 'I'HIS BOOKLET 
L------------------~~~ ·,".:.~ .BEf.Oftt_ COMf't.ETlNG THIS FORM. The i~formation re
Piease prinVtype with elite type (12 characters per inch) .. ·. ; .• ~·quested an this~ Is require? by law (Sect1on 3004 of the 

· ... :.ResoCJrce ConservatiOn Recovery Act} . 
I. FACILITY EPA J.D. NUMBER :"·.: .. ~;·~_:.· .. . 

. :::~:~ : ... : .. : .. .. ~ ... ; . 

1 FjN ,M 1D 10 !0: Q, 8:0: 41 2, 2, ~ Ti~~ I ·~t};;·.::: : .. . 
1 2 13 14 1 s : :--·: . . . . .. 

... 
. . '· 

II. NAME Of FACILITY 

tMOITIO;RiOiLIAI !C:EIRiAJ.MI!Ci ,P,R!OIDtUICtTISl 111111 
30 

~ 1 I i i : 

.. · -~-~-~•., ..... _ .. __ .... , 
·.' 

... ~ .. :: .· ' .. . .. . : . . ., ... . ..;. 

Ill. fACILITY MAILING ADDRESS 

1319t7:3i3: iCiO!O.R:S: !R!Dt 1N1W1 I I I I I I I I I I I j I.J. 
15 16 45 
Street or P.O. Box 

14!AJL;BtUIQ1UiEIRIQ:J.ItEI I I I I I N M 18 l1 11 tl ;4 I 
15 16 41 42 47 51 

I 
I , .. . -

' ·~-

. ./ 

. -
'- .. 

City or Town State Zip Code 
-_A 

. ) 
~'\. . . . 

·.· ·.·. 

IV. LOCATION OF FACILITY (if different than section Ill above) 

151 ' I : I I ! i I I I I I I I : I I I I I I I I I 
15 16 

Street or Route number 

6 I I I I I I I I I I I I I I I I I 
15 16 
City or Town 

15 1& 
Name (last and first) 

is, o, s,_, s! 21 2!-1 a ao ,1, 
46 .ss 
Phone No. (area code & no.1 

VII. CERTifiCATION 

: 1 I I I l I I I I I I l I 

... ··, . '7'-:..·::e::-··.:-:·;:··· _ ...... 

VI. COST. EsTI~TES. :~OR .. FACill'ftES 
. $I I I I I ! I I I I I l $ 

16 • 19 ' ll 

..Cost Estima,te for .FacUitv Closure 
See enclosed sheets 

I I 
45 

i I 
45 

/". •' / 

/')...._ ·. '/'' > ~ l(._j~·. ' ... 

: : I I, I I I I I I I I 
25 28 • .~1 

Cool hlimollo! io. Po't Clo.ure M<>nitorin~t 
and M~in11:n4nce tdisposa! facilitM/j onlvt 

1 ceniiv under peNII•· o( Ia.,. that I have petSONll¥ e-ioft'lined and am familiar with the inlorrn;Jtion wbmived in this .w:l ~II ~tW:I'Ied 
doc:umcf'lt~ ilnd ttw ba~ un """ inquiry olthose u1divicl~ls imrnecli~ly responsible (or cbl.lini11g the infotrmlion. I bcli""e thilt 1M 
~bMined iniOtmlll·~· ;, ~· accur~o: ... fld compH!e. I ;om .aware rhere are sillf'ifiC.l~peno~lties for submiU•na ialse inlormat~nn. 
rncluding IM poss•bilnv or 11rw .,nd Ul10fl$0111'114!flt. 

George Wegman - Materials Manager , l ~ /-cJ. c -~ ...., 
Tit II! 
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DEC 14 '89 17:55 NM HED/E.ID P.10 

Do not make es'ltties in shaded areas 
ENVIRONMENTAL PROTECTION AGENCY 

Facility Annual Hazardous Waste Report (cont.) 
This report is for the calendar year ending December 31, 1981. 

VIII. FACILITY'S EPA 1.0. NO. T/A C 

I f 1N 1M 10 ! 0 ! 0 t 0 I 8 I 0 I 41 21 21 ~ !1l 
1 2 1 14 15 

IX. GENERATOR'S EPA 1.0. NO. 

IG! I ! I I I I I I I I I I 
lo 28 

XI. GENERATOR ADDRESS 

XII. WASTE IDENTIFICATION 
~ 

Sequence ~~I A. Description of Waste 

Lead bearing sludge and 
I I I I 1 powder used in PZT production 
29 32 

., Lead ~~~~ing slurry used in 
l I I I -:PZT n· llt!tion 

3 Lead bearing paper waste 
I I I I used in PZT production 

4 Oil contaminated with lead 
I I I I 

i~pent treon usea 1n 
I: I I 1 5 Degreasing operation 

6 
!Spent ChTorotnane Tr,r,r, 

I' I t I Trichloroethane) used in clean 

7 
ll'l.g 

l .. I I J 

8 
I I I ' 

9 
I -j I I 

.. 

10. 
I I I I 

11 
l I I I 

12 
I I I I 

Date received:-----------

Received by: 

X. GENERATOR NAME Nl<:(ii\ gen.!wor trom ~.;;!~. 
01\ chi• pajte wert> rccc-iv..ctl ... ·.· • : • - --'-•.J.... .I ,.'> 

Motorola Ceramic Products-·· .· · 
"On Site" 

E c B. PA Hazardous . I (C~ 
Waste No. Handling 

D. Amount of Waste -~~ !see instructions! Method I 1..:...!: 
I 

:Rfn n1 38 37
1 

I 
1
40 lr; 10 rl I I 11101214141 "l p 

4 -A '4'> 4!1 4C) 'il ..,_ H'l AI 

D10101 8 I I I 

I I I I I I 5 ,Q 1l I I I 5161 6 1 p 
oJolo,s I I I 

I I I I I I 5 10,1 I I I l
0 

'1,71 41 6 p 
o,Or018 I t t 

I I I I I I 5 10 11 1 I I ' Ill :;1 H1 g p 
If! u I 01 l I I I 

I I I I I 15 0 11 ' ' I I . l 2_L Q, 21 5 p 
IF 1 0 1012 I I 

I I I I I I I!> p 1 I I I I 12131914 p 

I I I I I 

I I I I I I I I I I I I I I I 

I I I t I I 

I I l I I I I I I I I I I I 
' ' 

I I I I I I 

I \ I I I I I I I I I I 

I I I I I I 

I I I I I I I I I I I I I I I I 

I I I I I I 

t I l t I I I I I I \ I I I I I 

I I I ! I I 

I I I I I I I I I I I ' I I J 

XIII. COMMENTS (enter information by section number-see instructions) 



APPENDIX B 

Historical Aerial Photographs 

Harding Lawson Associates 
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