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1.0 EXECUTIVE SUMMARY

A contamination evaluation was performed at Truax Field in Madison,
Wisconsin. The site is currently owned by several entities, including the
Dane County Airport Commission, Madison Housing Authority, State of
Wisconsin, Madison Area Technical College, and numerous private companies.
The contamination evaluation included a records review and visual site
inspection; installation of three groundwater monitoring wells; collection of
groundwater samples from ten new or previously-existing monitoring wells and
water supply wells; collection of soil samples at twelve locations; and

collection of surface water samples at four locations. Samples from each
site were analyzed for petroleum hydrocarbons, volatile organics, and total
metals (including arsenic, selenium, silver, mercury, barium, cadmium,
chromium, and lead). In addition, groundwater samples were analyzed for

total iron, manganese, and sodium.

During the records review and site inspection, a site map was developed and

the locations and uses of the former DOD facilities were identified. Four
areas were identified as potential sources of soil, surface water, and/or
groundwater contamination. The potential sources included a practice burn

pit, landfill, wastewater treatment plant, and JP-4 fuel storage area.

The fireman training area practice burn pit was probably created in the early
1950s by the DOD and was in use by DOD and numerous other organizations until
December 1987. The DOD excavated a sand and gravel pit in the 1930s or 1940s
and may have disposed of some wastes in this area, which was used by Oscar
Mayer as an open burning pit until 1953 and then as a landfill until 1972 by
the City of Madison. Numerous parties disposed of wastes in the landfill.
The DOD operated the former Burke Wastewater Treatment Plant during the
period 1942-1946. Numerous other parties operated the treatment plant before
and after the DOD's ownership. The JP-4 fuel area, including four large
above-ground fuel tanks, was constructed by the DOD. It has since been used
by the Air National Guard and ownership has been transferred to Dane County.
The tanks were empty at the time of the site inspection.

Sampling and analysis at each of the areas described above was performed in
accordance with the Plan approved by the Corps of Engineers. Sampling sites
were chosen to represent areas where chemical contamination would be most
likely to occur.

Results of the sampling and analysis programs are presented in the following
sections.

1.1 GROUNDWATER

Samples were collected from three newly installed groundwater monitoring
wells, four previously existing monitoring wells, and three deep supply
wells. These wells were downgradient of the landfill, former wastewater
treatment plant, and practice burn pit. Analysis of samples indicated that
standards, including Maximum Contaminant Levels (MCLs) or Maximum Contaminant
Level Goals (MCLGs), were exceeded for one or more parameters in eight of the
ten wells. Contamination was present downgradient of each of the three
sources identified. Contaminants for which MCLs and/or MCLGs were exceeded
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included chromium, cadmium, mercury, lead, trichloroethylene, vinyl chloride,
and xylene. Groundwater samples which exceeded MCLs and/or MCLGs are sum-
marized in Table 1-1. It should be noted that elevated metals levels in
groundwater samples may be due to presence of turbidity in the water samples
and reflects the presence of these metals in background soils rather than
dissolved metals in groundwater. why H&Jf\vf;{;g,k

Groundwater near the practice burn pit (Site TG-3) was found to contain
numerous organic chemicals present in fuels or solvents, and elevated levels
of petroleum hydrocarbons. During installation of TG-3, cuttings from a
depth of 24 feet exhibited elevated organic vapor meter readings and the odor
of petroleum was noted. During well development and sampling, water in the
well exhibited a strong solvent odor. .

A relatively shallow monitoring well (TG-2) installed downgradient of the
former treatment plant had concentrations of chromium, lead, and cadmium in
excess of MCLs and/or MCLGs.

Monitoring wells downgradient of the landfill (TG-1, TG-5, TG-9, TG-10, and
TG-11) contained a variety of metals, petroleum hydrocarbons, volatile
organics, and chlorinated compounds. Trichloroethylene was found in the two
deep Oscar Mayer water supply wells (TG-13 and TG-14) sampled. The City of
Madison's water supply well (TG-12) was found to be free of contamination.

1.2 SURFACE WATER

Surface water samples were collected at four locations. A sample of standing
water in a ditch near the practice burn pit (TW-3) was found to contain
organics present in fuels or solvents (including methylene chloride, benzene,
toluene, 1,2-transdichloroethylene, thiobismethane, and tetrachloroethy-
lene). Petroleum hydrocarbons and lead were also found in TW-3. These ana-
lytical results further confirmed groundwater and soils analyses which are
evidence of contamination related to the practice burn pit.

No contaminants were found in the surface water sample (TW-1) collected from
the creek near the practice burn pit.

No. contaminants were found in a surface water sample (TW-2) collected in one
of the lagoons at the former treatment plant.

A sample was obtained from the culvert which discharges water from the former
wastewater treatment plant lagoons to a ditch connected to Starkweather
Creek. This sample contained elevated levels of petroleum hydrocarbons (65
mg/l) and a trace of tetrachloroethylene.

1.3 SOILS

Soil samples were collected at twelve locations believed to have the highest
potential for contamination. Contaminants were detected at most of the
sites. At the burn pit area (soil samples TS-1 and TS-2), elevated levels of
petroleum hydrocarbons and detection of numerous organic chemicals confirmed
surface contamination related to burning of fuels and solvents. Soil within
the diked area at the JP-4 fuel area (samples TS-3 and TS-4) was found to
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TABLE 1-1

SIMMARY OF CONTAMINANTS PRESENT IN GROUNDWATER
IN EXCESS OF MCLS AND MCLGS

Level of Contaminants, (MCLG/MCL), ug/l

Vinyl
Well Site Chromium Cadmium Mercury Lead TCE2 Chloride  Xylene
Designation Description (120*/50) (5*/10) (3*/2) (20*/50) (0/5) (0/2) (440* /=)
TG-1 Downgradient 30
of landfill
TG-2 Downgradient 94 7 124
of WWTP
TG-3 Near Burn Pit 24 705
TG-5 Well 200s
Downgradient
of landfill
TG-9 Well 152 302 12 333
Downgradient
of landfill
TG-10 Well 104 178 5 157 3.9
Downgradient
of landfill
TG~11 Well 101 2 62 16.7

Downgradient
of landfill

TG-12 Madison
Well No. 7

TG-13 Oscar Mayer 11.0
Well No. 3 )

TG-14 Oscar Mayer 2.2
Well No. 5

* = Proposed

@ = TCE = Trichloroethylene
MCLG = Maximum Contaminant Level Goal
MCL = Maximum Contaminant Level
Blank entries indicate MCLs and/or MCLGs were not exceeded
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contain elevated levels of petroleum hydrocarbons, lead, and organic chemi-
cals potentially related to leaks or spills from the fuel tanks. Presence of
lead may have been due to lead-based paints possibly used in and around the
tank farm. A soil sample (TS-5) collected at the drum and container storage
area near the JP-4 fuel tanks showed elevated levels of petroleum hydro-
carbons, lead, and organics. Three samples collected from sludge drying bed
cells (TS-7, TS-8, and TS-9) were found to contain varying levels of organic
chemicals and indicated that solvents may have been present in sludges dis-
posed at the former Burke Wastewater Treatment Plant. Sediment samples
collected from a lagoon (TS-11) and from near the outfall from the: former
wastewater plant to a ditch connected to Starkweather Creek (TS-12) showed
presence of petroleum hydrocarbons and organic chemicals. Analytical inter-
ferences present in samples TS-8, TS-9, TS-11 and TS-12 inhibited identifica-
tion and quantification of the organic chemicals believed to be present.

1.4 HAZARDOUS RANKING SYSTEM (HRS) SCORE

The Hazardous Ranking System Score for the site (for toxic materials) is
35:59. The score results primarily from detection of trichloroethylene in
deep supply wells, and petroleum hydrocarbons in surface water near the
former wastewater treatment plant. The form is presented in its entirety in
Appendix J.
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2.0 GENERAL INFORMATION

2.1 INTRODUCTION

The Department of the Army is responsible for administration of the Defense
Environmental Restoration Program (DERP). The objective of this program is
to identify and remedy environmental problems at facilities formerly owned
and operated by the DOD.

The U.S. Army Corps of Engineers, Buffalo District, contracted with
Envirodyne Engineers, Inc. (EEI) in March 1987 (Contract DACA-49-87-D-0003)
to survey DERP sites within the boundaries of the North Central Division of
the U.S. Army Corps of Engineers.

On March 22, 1988, EEI was authorized to perform Delivery Order No. 9 of this
contract, a contamination evaluation of Truax Field, Madison, Wisconsin,
Project EO5WI004800. The Draft Final Report was submitted in November,
1988. Comments were received from Corps of Engineers representatives in
December, 1988. This Final Engineering Report was prepared to present the
findings of the contamination evaluation, as specified in Section 4.6 of the
Scope of Work.

2.2 PROJECT OBJECTIVES, SCOPE AND APPROACH

The objective of this Contamination Evaluation was to make a preliminary
determination of the presence or absence of chemical contamination which may
have been caused by DOD-related activities. 1In order to conduct the contam-
ination evaluation, EEI performed a site inspection, developed Safety,
Monitoring Well Installation, and Sampling/Analysis = Quality Assurance/
Quality Control (S/A-QA/QC) Plans, and collected and analyzed soils, ground-
water and surface water from locations on and adjacent to the property. The
work included collection and chemical analysis of soil samples from twelve
locations, collection and chemical analysis of groundwater samples from ten
wells and sampling and analysis of samples from four surface water locations.
The samples were analyzed for volatile organics, petroleum hydrocarbons, and
total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium and
silver). In addition, groundwater samples were analyzed for sodium, manga-
nese, and iron.

The sampling and analysis program was designed to ensure, to the greatest
extent practical, detection of contaminants potentially present on-site. For
example, the sampling locations were selected to correspond with locations
where evidence of disposal and/or transport of contaminants was most likely
to be present. The project was not intended to allow determination of the
extent of contamination or the rate of transport from sources. The analyti-
cal program was deéigned to determine the presence or absence of the most
probable pollutants, with quantitative measurements of the concentrations of
those found. This approach was reflected in the location of sampling points,
number of samples collected, and types of QA/QC procedures followed.

Based on the results of all project tasks, EEI completed a Hazardous Ranking
System (HRS) form. The contents of this form include a summarization and
evaluation of existing information on the site, including preliminary general
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information; real estate search information; previous pollution abatement
permits; the status of waste storage areas; the presence of hazardous sub-
stances; groundwater, surface water and air migration routes; fire and explo-
sion hazards; ordnance and explosive waste risks; and evaluation of debris.
Following the procedures specified in 40 CFR Part 300, Appendix A, a Hazard
Ranking System score for toxic materials at the site was computed.

2.3 SITE LOCATION AND PHYSIOGRAPHY

2.3.1 Site Location

Truax Field is located in the City of Madison, Dane County, Wisconsin. It
lies within Sections 19, 20, 21, 28, 29, 30, 31 and 32, Township 8 North,
Range 10 East. Previously, the entire site consisted of more than 2,000
acres. [1] Prior to 1946, the site was used as a communication school and
flight training facility by the Department of Army. A topographic map, which
shows the location of Truax Field is presented in Figure 2-1.

2.3.2 Physiography

Truax Field lies on relatively flat ground, with elevations ranging from
approximately 860 feet AMSL at the south end to approximately 900 AMSL at the
north end. However, just north of the study area lies an area of approxi-
mately 120 feet of relief. The differences in elevation are ‘due to the rem-
nants of a glacial moraine. The physiography of the area includes glacial
deposits of fine gravel, sand, silt and clay of Pleistocene age. Regionally,
the thicknesses of these deposits vary with the depth of bedrock. The local
stratigraphy consists of sandy or clayey silt for the first 5 to 15 feet
followed by silty sand or fine to medium-grained sands down to the top of the
water table which lies between twenty-five and thirty feet. Depth to bedrock
varies throughout the site.

As seen from data in this report, depth to the uppermost groundwater aquifers
at Wells TG-1, TG-2 and TG-3 was between 25 and 30 feet. These depths are
believed to vary seasonally. Water levels were also measured in the deeper
monitoring wells installed by Kaufmann. [7] J

Prior to the presence of Oscar Mayer, the groundwater in the study area
is believed to have flowed south or southwest towards what is now the land-
£ill. The landfill is lying on a Pleistocene Age glacial lake bed which was
at one time a large marsh. The areas surrounding the marsh were areas of
recharge which flowed towards the marsh. Oscar Mayer now pumps several
million gallons of groundwater per day. This is believed to have caused a
cone of depression in the vicinity of the water supply wells which lie south-
west of Truax Field. Although the wells of Oscar Mayer are relatively deep,
it is felt that they are creating a drawdown on the upper aquifer. The upper
aquifer appears to recharge the lower aquifer through percolation, fractures
and faults. Therefore groundwater flow beneath the Truax Field is probably
towards the south or southwest with the exception of the WWTP area. Ground-
water flow in the wastewater treatment plant area is believed to be towards
the west. The WWTP lies on a clay barrier between 30 and 120 feet thick
which blocks the effects of the cone of depression created by the Oscar Mayer
groundwater wells.
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3.0 SITE INVESTIGATION

3.1 SITE INVESTIGATION

On Thursday, April 7, and Friday, April 8, 1988 EEI performed an initial site

inspection at Truax Field, Madison, Wisconsin. Personnel in attendance
included Thomas Lachajczyk (Program Manager), Paul Shetley (Site Geologist),
and Craig Jones (Health and Safety Coordinator). EEI personnel met with

Peter Drahn (Airport Director), David Benzschawel (City of Madison Principal
Civil Engineer), Ken Koscik (Dane County Public Works Director), and Dan
Holmes and Bob Hoffman, both representing the Rock Island District Corps of
Engineers.

During the site inspection, four areas which had the potential to result in
release of toxic or hazardous materials into the environment were identi-
fied. These areas include the practice burn pit, the JP-4 fuel storage area,
the sanitary landfill, and the former Burke Wastewater Treatment Plant.
These locations are shown in Figure 3-1 and information concerning each is
presented in the following sections.

3.1.1 Practice Burn Pit

The burn pit is located about 200 feet north of Darwin Road and 400 feet east
of International Lane. Its location is shown as Area A 1in Figure 3-1.
According to Mr. William Skinner, Air National Guard Fire Chief, the area was
used for fire-fighter training during the period 1953-1987. It may have been
used prior to 1953. It is believed to have been constructed by the DOD.
Training exercises were conducted by U.S. Air Force personnel during the
1950's and 1960's, by the Air National Guard, and later by the City of
Madison, Dane County, and volunteer fire departments. Mr. William Skinner
estimated that fire training took place ten to fifteen times per year.[2]

Flammable liquids such as JP-4 jet fuel, kerosene, gasoline, diesel fuel,
waste o0il, and probably solvents and hydraulic oil were burned. Paints may
have also been burned here by the City of Madison. On each day that training
occurred, 500 to 1000 gallons or more of liquid were used. It was spilled
onto the ground, ignited, and then extinguished. Several fires were started
and extinguished each day.[2] The fuel remaining after training exercises
soaked into the ground, evaporated or was carried away by surface run-off.
It appears possible that some may have entered the creek 400 feet to the

Nor®

east. The practice was terminated in December 1987.[2],:7 Were v Nnis
The Burn Pit Area is irregularly shaped and has dimensions of about 200 feet
by 100 feet. The area was blackened and void of vegetation. Some standing
water was noted in July 1988. The area is a former swamp and has a shallow
groundwater table. It appears from surface stains that surface runoff from

the Burn Area migrates to the south. - )
S

3.1.2 JP-4 Fuel Storage Area

The JP-4 Fuel Storage Area is located about 0.25 miles south of the Burn Pit,
and about 1000 feet east of International Drive (Area B in Figure 1). The
Storage Area was constructed by the DOD. The area is fenced and consists of

\ )
*43?;53 ¢
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Surface water flows in a southerly direction by way of man-made ditches and
intermittent streams flowing into Starkweather Creek. Starkweather Creek
flows into Lake Monona.

2.4 OWNERSHIP AND PRIOR USE

The Department of the Army owned more than 2000 acres at Truax Field during
and after World War II. The property was used by the Department of Defense
(DOD) as an airfield and a portion of the property is still used as an Air
National Guard headquarters. Property previously owned by the DOD has been
acquired by the Dane County Airport Commission, Madison Housing Authority,
State of Wisconsin, Madison Area Technical College, and numerous private
companies.

Truax Field was acquired by the Department of Army during 1942 and 1943. It
was used as a communication school and flight training facility until 1946.
The Air National Guard and Army Reserve used the site after 1946. In 1948
the City of Madison, Wisconsin purchased the property but still leased
portions of the facility to the DOD. A civilian airport was established
which was eventually deeded over to Dane County (1974) along with all other
lands that made up the original Truax Field. Dane County presently owns all
of the study areas (except the WWTP), which are located west and southwest of
the air field runways. Most of the WWTP is currently owned by David H.
Reynolds and is being demolished for future sale. The remainder of the WWTP
is currently owned by Shop-Ko and Oscar Mayer.

Further information concerning the ownership of potentially contaminated
areas is presented in Section 3.1.1 through 3.1.4.
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four large JP-4 fuel tanks with a total capacity of 1,000,000 gallons. Large
dikes surround the fuel storage area; and the diked area is _believed to_ be
lined with plastic.

During the site inspection the four large JP-4 fuel tanks were inspected and
were found to be empty or nearly empty. This is consistent with information
supplied by Col. Andrew Miller of the Air National Guard (ANG). He stated
that the ANG turned the property over to Dane County in 1982. Before this
occurred, the ANG hired a contractor to pump out the JP-4 tanks, and to treat
the tanks to prevent corrosion. [3]

The diked area had some shallow puddles of standing water in April 1988,
possibly attributable to snow melt. No standing water was present in July
1988. There were no obvious spill areas.

Five 55 gallon drums and two 5 gallon containers were present within the
fenced area, near the JP-4 fuel tanks. The drums were described as follows:
(left to right when facing southwest)

1) Yellow, partially full, no markings

2) Brown, partially full, marked "solvent" \n
3) Black, partially full, marked "waste 0il", corroded with holes
4) Black, nearly empty, corroded with holes, no markings

5) Yellow, partially full, marked "waste fuel"

Two 5 gallon containers were also found.

1) Yellow, full, no markings
2) Yellow, empty, marked:
Flash Point = 9°C, 16°F
Type II Shelf Life
Test Date, March 1982
DOT Article, Naptha

Because of the date on one of the 5-gallon containers, these drums were
believed to be the responsibility of the ANG or Dane County, rather than DOD.

There are also two small buildings and a small (estimated 500 gallon) fuel
tank within the fenced area. The 500 gallon tank was believed to be empty.
No access points to the tank were found. This tank was probably installed by
the DOD.

3.1.3 Landfill

The landfill was located east of Pankratz Street and south of Pearson Street
(Area C in Figure 3-1). It was approximately 3000 feet long (N-S) and 2000
feet wide. The landfill surrounded an active Air National Guard storage
depot on three sides. Nuclear weapons were possibly stored at the ANG site
at one time. [4]

The landfill was first excavated as a sand and gravel pit by the Air Force in

the 1930's or 1940's. It was operated by Oscar Mayer until 1953 as an open-
burning dump. Oscar Mayer probably disposed of both office and commercial
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wastes at the site. The City of Madison operated the area as a burning dump
until about 1960 and as a sanitary landfill until 1972. Almost 1,000,000
cubic yards of wastes were placed in the Truax Landfill during the period
from 1953 to 1972. (5]

The types and amounts of waste potentially disposed in the Truax Landfill by
the DOD were not documented in the records reviewed. It was speculated that
ammunition, air field wastes, or other wastes may have been placed in the
Truax Landfill by the DOD. DOD use of the landfill as a disposal site was
not clearly documented in any of the records reviewed. A previous study by
D'Onofrio and Kottke stated there was no evidence of use of the landfill by
the DOD. However, this was contradicted by numerous Madison City officials
and staff.[5)] A resident of the area who hauled waste to the landfill during
the period 1948-1966 stated that to his knowledge the Air Force did not haul
waste into the dump during this period.(6)

No records of the specific types of waste disposed in the Traux Landfill were
found. Until 1960, the landfill was used as a burning dump and wastes were
restricted to combustible materials. In the report "Hydrogeology of Solid
Waste Disposal Sites in Madison Wisconsin", construction junk, debris, and
refuse are mentioned.(7] A memorandum written during the period when the
landfill was operated by the City stated that liquid wastes such as solvents
would be accepted and disposed in a portion of the landfill. Specific pol-
lutant parameters found in elevated levels in groundwater in the vicinity of
the Truax Landfill during previous monitoring programs included potassium,
ammonia, phosphorus, sodium, nitrate-nitrite nitrogen, and chlorides.[7]

The Truax Landfill is believed to be a source of groundwater contamination
and methane gas. Organic chemicals found in groundwater samples collected at
or adjacent to the landfill during previous monitoring programs included ben-
zene, ethylbenzene, toluene, xylenes, 1,1-dichloroethane, 1,2-dichloroethane,
1,1-dichloroethylene, 1,2-dichloroethylene, tetrachloroethylene, trichloro-
ethylene, vinyl chloride, and fluorotrichloromethane.[8,9]

During the site inspection, the landfill area was surveyed to search for sur-
face contamination. Methane gas was detected at a monitoring well using an
explosive gas meter. No drums, transformers, surface waste piles, under-
ground tanks, pits, sumps or other contamination sources were identified.
The wastes were apparently covered with several feet of soil.

3.1.4 Burke Sewage Treatment Plant

The Burke Treatment Plant was located northeast of the intersection of
Packers and Aberg Avenues (Area D in Figure 3-1). The properties were owned
by Edward S. and David H. Reynolds, Shop-Ko and Oscar Mayer at the time of
the site inspection. The treatment plant was operated by the City of Madison
(1914-1933), the Madison Metropolitan Sewage District (MMSD) (1933-1936 and
1946-1951), the U.S. Army (1942-1946) and Oscar Mayer (1951-1978). It is
estimated that 8% of the total wastewater treated at the plant occurred
during the years when the U.S. Army was responsible for its operation, for
treatment of wastes from Truax Field.[10]
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The treatment plant consisted of a trickling filter, six sludge lagoons,
sludge drying beds, and irrigation fields. Four of the six lagoons were on
Oscar Mayer property and two on MMSD property. Treated wastewater was
apparently discharged to a ditch which is a tributary of Starkweather Creek.

The Oscar Mayer Plant disposed of liquid wastes in the Burke Treatment Plant
starting in 1951.[5] Sludge lagoons and irrigation fields associated with
the Burke Treatment Plant are a potential source of elevated levels of
pollutant parameters such as nitrogen, phosphorus, and potassium compounds.

It was reported that the Oscar Mayer Plant operated a plastics manufacturing
operation in conjunction with meat packing operations. Plastics processing
is a potential source of solvents such as benzene, toluene, carbon
tetrachloride, chloroform, methylene chloride, and 1,1,1-trichloroethane.

Work was underway at the Reynolds property in April-July 1988 to improve its
appearance. The work included demolition of the trickling filter, removal of
the above-ground tanks, and filling of the lagoons. The schedule for com-—
pletion of this work was unknown, and it was not completed at the conclusion
of EEI's work at the site.

3.2 MONITORING WELL INSTALLATION

In order to evaluate potential groundwater contamination, EEI supervised the
installation of three groundwater monitoring wells and conducted sampling and
analysis of the three wells. In addition, sampling and analysis was
performed on water from the supply well owned by the City of Madison, four
monitoring wells installed by Kaufmann in 1970, and two wells owned by Oscar
Mayer. In conjunction with the above work, EEI prepared a Monitoring Well
Installation Plan, which was approved in May, 1988. Work was done according
to this Plan, with certain exceptions to be noted.

3.2.1 Well Locations

Information collected during the on-site inspection and from regional topo-
graphical maps indicated that the groundwater flow was toward the west or
southwest. The groundwater flow within the study area appeared to be influ-
enced by a localized cone of depression created by a withdrawal of several
million gallons of water per day by the Oscar Mayer Meat Packing Plant.

In order to characterize and determine the extent of any groundwater contami-
nation that may have been emanating from the study area, two existing wells
owned by Oscar Mayer, four previously existing monitoring wells, a Madison
supply well,and three wells installed under the supervision of EEI were all
sampled. The locations of the wells are shown in Figures 3-2, 3-3, and 3-4,
and the rationale for selection of their locations are described below.

NEWLY INSTALLED WELLS:

TG-1 - This well was installed approximately 600 feet west of the landfill.
Tts location is shown in Figures 3-2 and 3-3. It was placed within a grassed
strip of land on the west side of Highway 30, between Highway 30 and a short
city street. The property is owned by the City of Madison. The location of

this well was selected to intercept any possible contaminants that may have
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been leaching from the landfill and to provide further information concerning
groundwater guality in this area. Contamination had been detected previously
in TG-9 (nearby), but TG-9 was believed to be providing a very low yield due
to a falling water table.

TG-2 - This well was located approximately 50 feet downgradient (west) of the
former Burke WWTP. Its' location is shown in Figqures 3-2 and 3-3. It was
installed on property that is owned by David Reynolds. Right of entry and
permission to install a well on this property was acquired and is presented
‘in Appendix B. This well was positioned to intercept any possible contami-
nants emanating from the old WWTP. Groundwater movement in the Treatment
Plant Area is believed to be influenced by a clay barrier which is roughly
circular, varying in depth from 30 to 120 feet and which lays on top of
weathered sandstone just south of the Burke Sewage Treatment Plant. This
clay deposit, which has a very low permeability, blocks the cone of depres-
sion in the Treatment Plant Area. As a result, the direction of groundwater
flow at the western edge of the Treatment Plant is believed to be toward the
west.

TG-3 - The location of this well was downgradient of the Fire Training Burn
Area. Its location is shown in Figure 3-4. Installation of the well was
approximately 50 feet southwest of the oil-stained area where the training
was performed. The well was installed on Truax Field (Dane County) proper-
ty. A right of entry for this property was obtained by the COE from the
owner. EEI has not been supplied a copy. It is not known whether the cone
of depression (created by Oscar Mayer) influences the direction of ground-
water flow near the burn pit. The direction of flow at this location may be
southwest or possibly east towards Starkweather Creek. However, based on the
extent of surface contamination and surface runoff to the south, along with
the possible influence of the cone of depression, it was concluded that a
groundwater well near the southern edge of the burn pit would intercept pos-
sible contamination migrating from this area.

PREVIOUSLY EXISTING MONITORING WELLS AND WATER SUPPLY WELLS

Wells TG-4 thru TG-11 were installed by Kaufmann as pért of work done for his
doctoral thesis in 1970.[7] Well TG-12 is a City of Madison water supply
well.

*TG-4 - This sample was to be collected from the existing City monitoring
Well 200D. This well is believed to be 100 feet deep. The bladder pump
permanently installed on this well would not function, therefore a sample was

not retrieved.

TG-5 (Well 200S) - The well is located in the same nest with 200D, 400 feet
west of the southwest corner by the landfill. 200S is believed to be 75 feet
deep. The actual depth could not be measured because of a bladder pump per-
manently installed on this well hindered measurement.

*7G-6 - This sample was to be collected from the existing City Monitoring
Well 121A. 1Its depth is believed to be 37 feet. The diameter of this well
was approximately one inch. Due to shifting of the landfill, the riser was
crooked and disjointed. A copper bailer was used to attempt to retrieve a
sample but the attempt was unsuccessful. The copper bailer became stuck at
approximately 3 feet below ground level and was unable to be retrieved until

several days later. Smaller bailers were not available.
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*TG-7 = This sample was to be collected from the existing City Monitoring
Well 121D. 1Its depth is believed to be 100 feet. The condition of this well
was similar to 121A. A Teflon bailer was used but a sample could not be
collected. The Teflon bailer was stuck at approximately 8 feet below ground
level and was unable to be retrieved until several days later.

*IG-8 - This sample was to be collected from the existing city Monitoring
Well 132. However this well was believed to have been destroyed.

TG-9 (Well 152) - This well is located west of the landfill inside a
warehouse currently leased by Wisconsin Cheeseman. The well is located in
the 9th storage aisle from the east end of the building, 17 feet south of the
main aisle. The warehouse was used for cold storage of cheese. The well had
a total depth of approximately 58 feet.

TG-10 (Well 104) - This well was located about 40 feet west of the road at
the western boundary of the landfill. It was constructed of PVC pipe. Its
total depth was approximately 59 feet.

TG-11 (Well 101) - This well was located near the fenceline at the south-
western corner of the landfill. The well had a total depth of 31.6 feet and
was constructed of PW pipe.

TG-12 (Madison Well No. 7) - This well was located at the intersection of
Schlimgen and Sherman Avenues, approximately 2,000 feet west-northwest of
Well 152. The well was 750 feet deep.

OSCAR MAYER WELLS:

TG~-13 (Oscar Mayer Well No. 3) - This well was located approximately 500 feet
west of Packers Avenue and 500 feet north of the southern boundary of the
Oscar Mayer Plant complex. It is believed to be 750 feet deep.

TG-14 (Oscar Mayer Well No. 5) - This well was located about 50 feet south of
Aberg Avenue, west of Packers Avenue, in the northeast corner of the Oscar
Mayer complex. The well is believed to be 750 feet deep.

3.2.2 Monitoring Well Construction

Monitoring Wells TG-1, TG-2, and TG-3 were installed in accordance with
Section 10 of the Scope of Work.

Drilling and installation of the three monitoring wells was performed by
Geotechnology, Inc. of St. Louis, Missouri on June 1 and June 7, 1988 and
supervised by Paul Shetley of EEI.

All borings were completed with a 8-3/4-inch outside diameter, hollow stem
auger. Split spoon samples were collected from the boring continuously for
the first 10 feet, and at 5-foot intervals or stratum changes to the end of
the boring. Each split spoon sample was visually classified and logged. In
order to verify the classification, two samples from each boring were
submitted for physical analysis (grain size, Atterberg limits and moisture
content). The samples were analyzed by Geotechnology and results are

*These wells were unable to be sampled.
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presented in Appendix C. Logs from each of the three borings are presented
in Appendix D. All remaining split spoon samples were placed in glass jars
and stored at EEI for future reference or physical laboratory verification,
if required.

To avoid any contamination during the drilling and well installation
procedure, all augers, bits, rods, stainless steel split spoons and other
equimment used were thoroughly steam cleaned prior to drilling at each site.
Prior to collection of each split spoon sample, the split spoon samplers were
cleaned with an Alconox solution, rinsed with fresh water and rinsed finally
with DI water.

Wells TG-1 and TG-2 were installed with the addition of 14 gallons of water
at each borehole. At TG-3, approximately 80 gallons of water were added to
prevent collapse of the well. The source of this water was the Maple Bluff
Country Club irrigation pond 1.5 miles west of the drill site.

At each site, 10 feet of slotted PW well screen was threaded onto the PVC
well casing. The screen consisted of 2=-inch schedule 40 PVC casing
pre-slotted to 0.010 inch. The entire length of schedule 40 PVC riser was
lowered into the boring through the auger center to a depth of 1 foot above
the bottom of the boring. The 1 foot open hole and annulus around the well
screen to a height of 2 feet above the top of the screen was filled with
medium to coarse prewashed filter sand. The augers were successively removed
during this process to accommodate the placement of the filter sand.

After the filter sand pack was in place, bentonite pellets were added. To
insure a complete seal within the borehole, the pellets were forced out of
the bottom of the auger and into the annulus by using a "tamping rod." The
pelleted seal had a minimum height of 2 feet above the sand filter. After
placement of this seal, the augers were completely removed and the borehole
annulus filled with a bentonite cement slurry to the ground surface.

A 5-foot x 6-inch, round steel protector pipe with hinged 1id was placed over
the PW riser pipe and allowed to settle for 24 hours. The next day, the
cavity created by settling of construction material was filled in and the
grout surface was mounded to inhibit puddling of water around the well.
.Three protective steel guard posts were erected radially around each well.
All pipes and posts were painted red for high visibility and protector pipes
were locked with a keyed padlock.

3.2.3 Well Development

Geotechnology developed each well after construction was completed. The
development program was directed by Paul Shetley of EEI on June 8, 1988.

TG~1 was bailed using a PW bailer. Approximately 100 gallons were removed
from TG~1 during development. The well water remained silty even after
completion of development. TG-2 was developed by pumping approximately 175
gallons of water using a centrifugal pump. The well water in TG-2 also
remained very silty after completion of development. TG-3 was developed by
pumping approximately 500 gallons of water using an air 1lift pump. The
volume of water removed from TG-3 was increased in order to compensate for
the addition of approximately 80 gallons of water used during drilling. The
well water from TG-3 appeared quite clear, however, a very strong solvent
odor was detected and the water effervesced strongly when poured.
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3.2.4 Permeability Testing

In-situ permeability testing was conducted by Paul Shetley and Craig Jones of
EEI on July 15, 1988. The results are presented in Appendix E and summarized
below.

The depth to water from the top of the PW casing was measured at each well.
A PW bailer (0.14 feet outside diameter x 3.85 feet long) full of water was
then lowered into the well. This generated a calculated 2.68 feet
instantaneous rise in the water level in the well. The bailer was quickly
followed by the water level indicator to measure the rate at which the water
level returned to the pre-slug level. This was the first method used for
permeability testing. Once the water returned to the pre-slug level, the
bailer full of water (the slug) was then quickly pulled out of the well. The
water level indicator was used once again to measure the rate at which the
water level returned to the pre-slug level. Hence two methods termed
"slug-in" and "slug-out" were used for permeability testing.

TABLE 3-1
SUMMARY OF AQUIFER TEST RESULTS

k, Coefficient of Permeability
Cooper, et al.

Well No. Trial No. (cm/sec)
TG-1 1 8.91x10-4
TG-1 2 8.50x10-4
TG-2 1 1.02x10-3
TG~2 2 9.23x10-4
TG-3 1 8.47x10-4
TG-3 2 8.85x10-4

3.2.5 Site Survey

After completion of monitoring well installation, a site survey of the three
monitoring wells was performed to establish the horizontal and vertical
location of each well, in accordance with Section 10 of the Scope of Work.
This work was conducted by Weber, Hillemeier, and Fischer, Inc. of Galesburg,
Illinois, in July of 1987. The results of the survey and the location of the
permanent monuments placed in the project area are presented in Appendix F.

Based on the results of the monitoring well installations and the site
survey, groundwater elevations at each monitoring well were compiled and are
summarized in Table 3-2,
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TABLE 3-2
SUMMARY OF GROUNDWATER ELEVATIONS

GW . TOC TOC GS
Elevation Elevation Dw Elevation 1988
Well (feet) Stickup (feet) {feet) (feet) Date
TG-1 -0.18 2.82" 20.11 20.29 17.29 7/11/88
TG-2 -0.20 2.74! 15.51 15.71 12.77 7/11/88
TG-3 4,00 2.74" 24,38 20.38 21.64 7/12/88

NOTE: Elevations are referenced to Madison City Datum.
3.2.6 Cuttings

Cuttings from Well TG-2 were placed on and covered with plastic sheeting.
Ccuttings from TG-1 and TG-3 were placed in drums and placed in the JP-4 fuel
area which is secured. Two drums full of cuttings were generated at each
gsite {TG-1 and TG-3). The cuttings were placed in drums due to the potential
of contamination. EEI communicated with a representative of the Wisconsin
DNR concerning a permissible method for disposal of the cuttings.[15] Based
on analytical results EEI was advised the wastes are potentially hazardous.
Buffalo District, Corps of Engineers disagrees with this classification and
is currently negotiating with the Wisconsin DNR concerning an appropriate
method of disposal. Their letter to Wisconsin DNR is included in Appendix D.

3.3 SAMPLING PROGRAM

The sampling program consisted of:

1. Collection of one set of samples taken from each of the three groundwater
wells installed by EEI, five of the City of Madison's wells (including
one supply well) and two of Oscar Mayer's groundwater wells. 1In addi-
tion, one blind duplicate of a groundwater sample and one set of samples
from the source of water added to each of the wells during construction
were collected.

2. Collection of soil samples from twelve potentially contaminated loca-
tions, plus one background site. A blind duplicate of one of the soil
samples was also collected. Most of the samples were collected from near
the surface to a maximum depth of one foot.

3. Collection of surface water samples from four potentially contaminated
locations. One additional sample was taken as a blind duplicate from one

of the four surface water sampling locations.

3.3.1 Sample Locations and Collection Methods

3.3.1.1 Soil Samples - Soil sampling locations were designated TS-1 through
TS-13 and are shown in Figures 3-5 and 3-6. These locations were proposed
and approved in the Final Supplemental Sampling/Analysis-Qa/QC Project Plan.
All equipment used for soil sampling was cleaned with Alconox and tap water
and then rinsed several times with DI water. Descriptions of locations and
collection methods for each soil sample are summarized below. Observations.
recorded at each site are summarized in Table 3-3.
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TABLE 3-3

Summary of Soil Sampling Field Notes

Collection Sample Soil Description Description
Site Date “Time (HRS) Depth (inches) Location At Sampling Depth of Vegetation
TS=-1 07-13-88 1000 0-12 Central west edge Black to gray silty sand Denuded
of Burn Pit
TS-2 07-13-88 1000 0-12 Northern edge of Black gravelly silt Denuded
Burn Pit
TS=-3 07-13-88 1345 0=-3 Below access of Fuel Gray silty sand with Fe Sparse grass
Storage Tank in JP-4 stains throughout
area
TS=-4 07-13-88 1400 0-2 Drainage basin in NE Organic silt with Few vines and
corner of diked area scattered gravel grasses
in JP-4 area
TS-5 07-13-88 1315 0-2 Area surrounding drums Brown sandy silt Scattered weeds
in JP-4 area and grasses - 6"
tall
TS=-6 07-13-88 ‘0930 0-12 150 feet north of Burn Light brown silty sand Tall weeds and
Pic grasses up to
2' tall
TS-7 07-12-88 1200 0-12 West edge of a southern 0-6" - Brown silty sand Denuded
sludge drying bed with- 6~12" - Brown sand and
in the WWTP gravel
TS-8 07-12-88 1500 0-12 Center of a central Brown silty and gravelly Denuded
sludge drying bed with- sands
in the WWTP
TS-9 07-12-88 1518 0-12 A north central sludge Black silty peat Dead weeds up to
drying bed within the 4' tall - very
WWTP sparse
TS-10 06-01-88 1130 24'~-25.5" Borehole/Monitoring _Medium sand with lictle Not applicable
Well TG-3 (west of gravel
Burn Pit)
TS=-11 07-12-88 1530 0-6 Below discharge of cul=- Black silty sediment Duckweed present
vert east of lagoons on water
TS-12 07-12-88 1300 0-9 Decant Pond west of Black silty peat Grasses and weec
Lagoon #5 up to 6"
TS=-13 07-12-88 1200 0-12 Same as TS-7 (Blind duplicate of -
TS-7)
/368
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Ts-1 - This sample was collected from a depth of 0 to 12 inches at the
central west end of the burn pit. The sample consisted of black to gray
stained sand and gravel with a strong petroleum odor. The sample was
collected to assess potential soil contamination at the practice burn pit.

TS-2 - This sample was collected from a depth of 0 to 12 inches at the
northern end of the burn pit. This sample also had a strong petroleum odor
with the first 10 inches consisting of a black gravelly silt followed by 2
inches of gray clayey silt.

TS-3 - This sample was collected below an access port at the north end of the
central west JP~4 Fuel Storage Tank from a depth of 0 to 3 inches.” The
sample consisted of gray silt and sand with iron staining present. Samples
TS-3 (and TS~4) were collected to assess potential soil contamination related
to the JP-4 fuel tanks.

TS-4 - This sample was taken from the northeast corner of the diked JP-4 fuel
storage area from a collection basin. The silt accumulated within the basin
was only 2 "inches deep with 1little vegetation present. The basin was
probably used to collect water after heavy rains. The water would collect in
the basin and then flow through a small culvert to the other side of the
diked area to prevent flooding. However, the culvert would probably remain
Cclosed most of the time to contain any spillage or leakage from the fuel oil
tanks.

TS-5 - This sample was taken from the dark brown silty soil which had
accumulated in the drums located in the JP-4 area. The sample was collected
from a depth of 0 to 2 inches of soil lying on top of the concrete pad to

assess potential contamination resulting from drum storage.

TS-6 - This sample was the background sample, taken approximately 150 feet
north of the burn pit. The sample was collected from a depth of 0 to 12
inches, and consisted of 4 inches of gray organic silt followed by 8 inches
of light brown silty sand.

TS-7 - This sample was taken from one of the most southern drying beds within
the Wastewater Treatment Plant from a depth of 0 to 12 inches. The top 6
inches was a dark brown silty sand followed by 6 inches of light brown sand
and gravel. Samples TS-7, TS-8, and TS-9 were collected to assess potential
soil contamination related to sludge drying beds.

TS-8 - This sample was taken from one of the central drying beds within the
Wastewater Treatment Plant from a depth of 0 to 12 inches. The top 8 inches
consisted of a dark brown silty sand followed by 4 inches of sand and gravel.

TS=9 - This sample was taken from one of the more northern drying beds within
the Wastewater Treatment Plant from a depth of 0 to 12 inches. This sample
consisted of mostly peat.

TS-10 - This sample was collected from the borehole of Well TG-3 at a depth
of 24 to 25-1/2 feet. This sample consisted of medium-grained sands and
gravel. The sample was collected in response to elevated HNU readings at
this depth during drilling activities. (A sample for volatile organic analy-
sis was not collected.)
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TS-11 - This sample was collected from below the discharge of a 48 inch
culvert east of the Wastewater Treatment Plant lagoons. Water was
approximately 4 inches deep at this location. Black organic silty sediment
was collected at a depth between 0 and 6 inches.

TS-12 - This sample was collected from 0 to 9 inches within a decant pond
just west of Sludge Lagoon No. 5. The sample was collected to assess
potential presence of contaminants in lagoon sediments. The sample was taken
approximately 13 feet east of a discharge pipe. The sample consisted of
peat.

TS~-13 - This sample was a blind duplicate of Sample TS-7, which was collected
at one of the southern drying beds located in the Wastewater Treatment Plant.

3.3.1.2 Groundwater Samples - Groundwater sampling locations were designated
TG-1 through TG-16 and are shown in Figures 3-2 thru 3-4. However, TG-4,
TG-6, TG-7, and TG-8 were not collected for reasons stated later in this
section.

The collection of samples from each EEI well took place after the wells were
developed. All groundwater sampled were collected on July 12 through 15,
1988 by Paul Shetley and Craig Jones of EEI. Immediately prior to sample
collection at TG-1, TG-2, and TG-3, at least five times the volume of
standing water in each well was purged from the well using a PVC bailer. The
amount to be purged from each well (PV) was computed according to the
formula:

PV (gal) = 5 [Dp(ft) - Dy, (£¥)] x 0.163 or 0.041 gal/ft

where PV = Minimum purge volume (gallons)
Dp(ft) Distance from top of PW casing to bottom of well
D,(ft) Distance from top of PVC casing to water level
0.163 gal/ft = Well volume per foot depth of 2-inch schedule 40 well
casing

or
0.041 gal/ft

Well volume per foot depth of 1-inch casing

Water quality measurements (pH, temperature, and conductivity) and observa-
tions were recorded at each well and are summarized in Table 3-4.

Samples at TG-1 through TG-3 and TG-16 were collected using a 2-inch Teflon
bailer. The sample at TG-5 was collected by using nitrogen gas to work a
bladder pump (which was at the bottom of the well). The gas pushes the water
to the surface through 1/2-inch Teflon tubing. Samples at TG-9 through TG-11
were collected by using a 1-inch PW bailer. Samples at TG-12 through TG-14
were collected directly from a tap. Bailers and all other equipment (exclud-
ing sample containers) used in collecting the well samples were cleaned with
Alconox and tap water and rinsed with DI water prior to collection of each
sample. A distilled water rinse was used on the monitoring equipment prior
to use at each site. The descriptions of locations and collection methods
for each groundwater sample are summarized below.
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TABLE 3-4

Monitoring Well Development/Collection Data

1988 Db . Dw He Pv pumulacive Volume{ Temp Conductivity |
Site Date |(feet)|(feet)|(feet)| (gal) [Time Purged {gallon) *C Comments Odor pH {umhos/cm)
TG~1 07-11 31.1.{ 20.29{ 10.81 8.86 [1715 0 13.0 Turbid None 6.7 1604
1800 10 13.0 Turbid None 6.7 1808
TG-2 07/11 27.5 15.71] 11.79 9,67 |1615 0 11.9 Very Turbid None 6.9 872
1645 12 11.8 Very Turbid None 7.0 1026
TG6-3 07/12 28.9 20.36 8.52 6.99 {0830 0 10.6 Clear Solvent 6.7 1081
0900 8 10.7 Clear Solvent 6.9 1093
TG=-4 UNABLE TO RETRIEVE A SAMPLE
TG=5 07/13 NR NR - 2 gals 1710 2 13.5 Turbid HaS 7.8 686
were
purged
TG-6 UNABLE TO RETRIEVE A SAMPLE
TG=7 UNABLE TO RETRIEVE A SAMPLE
TG-8 N/A THIS WELL HAS BEEN DESTROYED
NO SAMPLE WAS RETRIEVED
TG-9 07/14 {57.83 | 36.46121.37 (4.37)}1600 0.6 Slow Recharge} NR Very Turbid H2S NR NR
T6-10 107/14 |58.58 54.96| 3.62 (0.74)]1800 Well not purged NR Turbid None NR NR
due to slow re-
‘{charge
TG~11 |[07/14 131.863 21.77] 9.86 (2.01)|1700 0 13.6 Turbid None 7.1 1650
1730 2 14.2 | Turbid None 7.1 1674
TG-12 {07/14 NR NR NR NR 1400 1.0 NR Crystal Clear None NR NR
TG-13 |07/14 NR NR NR NR 1310 2.0 NR Very Clear None NR NR
TG-14 |07/14 NR NR NR NR 1300 2.0 NR Very Clear None NR NR
TG-15 |06/08 N/A N/A N/A N/A N/A N/A (This is not N/A Somewhat Clear None N/A N/A
a well sample)
TG-16 |SEE TG-1 (TG~16 is a Blind Duplicate)
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TG-1 -~ This sample was collected from the monitoring well located west of the
landfill. Five times the volume of water in the well was purged using a
2-inch PW bailer. The well was then sampled using a 2-inch Teflon bailer.
The water clarity was very poor. ’

TG-2 - This sample was collected from the monitoring well located just west
of the former Burke Wastewater Treatment Plant. Five times the volume of
water in the well was purged using a 2-inch PW bailer. The well was then
sampled using a 2~inch Teflon bailer. The water was very milky with very
fine silt present.

IG-3 - This sample was collected from the monitoring well loc¢cated south of
the practice burn pit. Five times the volume of water in the well was purged
using a 2-inch PW bailer. The well was then sampled using a 2-inch Teflon
bailer. The well water was clear but had a very strong solvent odor.

TG-4 - This sample was to be collected from the existing city Monitoring Well
200D. However, the bladder pump would not function, therefore, a sample was
not retrieved.

TG-5 - This sample was collected from the existing city Monitoring Well 200S
which is located in the same nest as 200D. The water sample was retrieved by
using nitrogen gas to operate the bladder pump which is located at the bottom
of the well. The sample was collected using Teflon tubing and was very
turbid with a slight odor of hydrogen sulfide.

TG-6 - This sample was to be collected from the existing City Monitoring Well
121A. TG-6 (and TG-7) consist of narrow, one-inch black iron pipe and the
sections have apparently become crooked due to uneven shifting of the
landfill. As a result, it was not possible to lower a bailer to the water
level. A small diameter copper bailer was used to attempt to retrieve a
sample but the attempt was unsuccessful. The copper bailer became stuck at
approximately 3 feet below ground level and was retrieved only after much
difficulty.

TG-7 - This sample was to be collected from the existing City Monitoring Well
121D. However, the Teflon bailer was stuck in an attempt to retrieve a
sample due to the same type of conditions as described at TG-6. The Teflon
bailer hung at approximately 8 feet below ground level and was retrieved with
much difficulty.

TG-8 - This sample was to be collected from the existing City Monitoring Well
132, However this well was believed to be destroyed and no longer exist.

TG-9 ~ This sample was collected from the existing city Monitoring Well 152
which was located within the cheese warehouse west of the landfill. A
right-of-entry was obtained and is presented in Appendix B. Five times the
volume of water in the well was purged using a 1-inch PW bailer. The well
was also sampled using the same 1-inch PVC bailer. The sample was very
turbid with a strong odor present.

TG-10 - This sample was collected from the existing city Monitoring Well 104
which is located across the road on the western edge of the landfill. The

well was not purged due to the apparent slow recharge. The sample was
collected by using a 1-inch PW bailer and was clear with no odor present.
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TG-11 - This sample was collected from the existing city Monitoring Well 101
which is located near the fenceline at the southwestern corner of the land-
fill. Only two gallons of water were purged from this well due to the slow
recharge. It was sampled using a 1-inch PW bailer. The sample was quite
clear with no odor.

7G-12 - This sample was collected from the City of Madison Municipal Well
No. 7. This well was located at the intersection of Schlingen and Sherman
Avenues. Approximately one gallon of water was purged before sampling.
Water was purged and sampled from a copper spigot with a brass valve. The
water was very clear and cold.

TG-13 -~ This sample was collected from the Oscar Mayer Water Supply Well No.
3 located approximately 500 feet west of Packers Avenue. Approximately 2
gallons of water was purged prior to sampling. Water was purged and sampled
from a copper spigot with a brass valve. The water was very clear and cold.

TG-14 -~ This sample was collected from the Oscar Mayer Water Supply Well No.
5 located approximately 50 feet south of Aberg Avenue and west of Packers
Avenue. Approximately 2 gallons of water was purged prior to sampling.
Water was purged and sampled from a copper spigot with a brass valve. The
water was very clear and cold.

TG-15 - This sample was collected from the spigot of a 500-gallon plastic
tank used to haul water. The water was used for steam cleaning and well
construction. The source was a small lake at Maple Bluff Country Club
located near Warner Park, west of the drilling sites. The water was slightly
turbid with no noticeable odor.

TG-16 ~- This sample was a blind duplicate- of TG-3 for volatile organics
only. This sample was also a blind duplicate of TG-1 for metals and
petroleum hydrocarbons only.

3.3.1.3 Surface Water Samples - Surface water sampling locations were
designated TW~1 through TW-5 and their locations are shown in Figures 3-5 and
3-6. The descriptions of locations and collection methods for each surface
water sample are summarized below. A summary of field notes is presented in
Table 3-5.

TW-1 - This sample was collected from the creek just west of the runway but
inside the airport fence. The sample was collected approximately 100 feet
upstream of the bridge southeast of the burn pit. The water was quite clear
and flowing. Sample containers were dipped directly into the stream. The
sample was collected to assess potential contamination resulting from runoff
from the burn pit.

TW-2 - This sample was collected from a pool of water at the former location
of Lagoon No. 4 at the former Burke Wastewater Treatment Plant. The water
was quite clear with a small amount of algae present. The lagoon had been
partially filled-in by the owner. The sample was collected by dipping the
sample containers directly into the surface water. The sample was collected
to assess potential contamination related to the former WWTP.
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TABLE 3-5

Summary of Surface Water Sampling Field Notes
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Collection Depth of Water Sampling

Site- Date Time (HRS) (inches) Location of Sample Description of Liquid Technique

TwW-1 07-15-88 0830 12 Approximately 200 feet Clear, no apparent odor Grab method
north of bridge east of
Burn Pit

TW-2 07-12-88 1630 12 From former location of Clear water with some Grab method
Lagoon #4 within the algae present
WWTP

TW-3 07-13-88 1600 6 Northeast corner of Very turbid water with Grab method
Burn Pit algae present

TW-4 07-12-88 1700 8-12 Discharge of culvert Somewhat clear, but, Grab method
east of wastewater very stagnant
lagoons near WWTP

- TW-5 Blind |Duplicate of| TW-1




TW-3 - This sample was planned to be taken in the diked area surrounding the
JP-4 Fuel Tanks. Because there was no water present within the diked area in
July 1988, the sampling location was changed and the sample was taken from
pooled water (approximately 4' x 10' x 0.5') located within the northeast
corner of the practice burn pit. The water was very turbid with algae pre-
sent. Samples were collected by dipping the sample containers directly into
the surface water. The sample was collected to assess potential contamina-

“tion related to the burn pit.

TW-4 - This sample was collected at the discharge of a 48-inch culvert east
of the Wastewater Treatment Plant lagoons (the same location as TS-11)}. The
water was somewhat clear with duckweed present. The water was stagnant. The
sample was collected by dipping the sample containers directly into the
surface water. This sample site was chosen to assess potential contamination
resulting from the former WWTP and/or other sources at Truax Field.

TW-5 - This sample was a blind duplicate of TW-1.

3.4 SAMPLE PRESERVATION, TRANSPORTATION, AND CUSTODY

An example of a chain of custody transfer form is presented in Exhibit 3-1.

Each sample was identified by affixing a pressure sensitive gummed label on

the container. The sample collection date, source of sample, preservative

used, the collector's initials, and analyses required were recorded. All

records were filled out legibly in ink. Examples of samplé identification '
labels being adapted for use by EEI are illustrated in Exhibit 3-2.

EEI preserved samples in the field at the collection site at the time of
collection. The preservatives used and associated sample holding times are
described in Tables 3-6 and 3-7.

The sample container(s) were then placed in a transportation case along with
the chain of custody record form, pertinent field records, and analysis
requests. The samples were then iced and the transportation case was sealed
and labeled.

all packages were shipped daily to the laboratory by Federal Express next day
delivery and were accompanied by the Chain of Custody Record and other
pertinent forms. A copy of these forms was retained by the field crew and
transferred to the project files upon completion of the sampling. Completed
forms are included in Appendix G.

3.5 SAMPLES SHIPPED TO EXTERNAL QA LABORATORY

Samples shipped to the external QA laboratory conformed with labeling and
packing requirements stated in "Sample Handling Protocol for Low, Medium and
High Concentration Samples of Hazardous Waste".[11] The procedures were
consistent with those specified for low concentration samples.
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Parameter

Volatile
Organics

Total Metals

Petroleum
Hydrocarbons
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TABLE 3-6

SUMMARY OF WATER COLLECTION, PRESERVATION AND

STORAGE REQUIREMENTS FOR EACH SAMPLE

Holding

Preservative Times

4°C 14 days

1 drop HCl

HNO3, pH<2 6 months
4°C except HG

28 days

28 days

5ml HCL/4°C

3-26

Containers

Two 40 ml glass

vials, with
Teflon-lined
septum and
screw caps

32 oz high
density
polyethelene
bottles with
Teflon-lined
lids

Duplicate 1

liter, wide

mouth glass

bottles with
Teflon-lined
lids

Container
Preparation

Purchased new
(pre-cleaned
by Pierce
Chemical)

New; rinse
with dilute
HNO3 and
then with
DI water

Rinse with
Freon;
rinse with
DI water;
air dry



TABLE 3-7

SIMMARY OF SOIL COLLECTION, PRESERVATION AND

STORAGE REQUIREMENTS FOR EACH SAMPLE

Holding Container
Parameter Preservative Times Containers Preparation
Volatile 4°C 14 days Two 40 ml glass* Purchased new
Organics vials, with (pre-cleaned
Teflon-lined by Pierce
septum and Chemical)*
screw caps
Total Metals 4°C 6 months 250 ml amber New; rinse
except HG wide mouth with dilute
28 days glass with HNO3 and
Teflon-lined then with
lid DI water
Petroleum’ 4°C 28 days 250 ml amber Rinse with
Hydrocarbons wide mouth Freon;
glass with rinse with
Teflon-lined DI water;
lid air dry
*NOTE: Sample containers used to collect samples Ts-7, TS-8, TsS-9, Ts-11,

TS-12, and TS~13 were collected in 2 ounce glass wide-mouth jars with
Teflon-lined lids in order to more easily and completely fill the sample

container.

water and drying in an oven at 103°C for 90 minutes.

3-27

The jars were cleaned in EEI's laboartory by rinsing with DI



3.6 LABORATORY CUSTODY PROCEDURES

When transferring the possession of the samples, the transferee signed and
recorded the date and time on the chain of custody record. Custody transfers
account for each individual sample, although samples may be transferred as a
group. Every person who took custody filled in the appropriate section of
the chain of custody record. To prevent undue proliferation of custody
records, the number of persons involved in the chain of custody was limited
to those with a direct need to handle samples.

3-28
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4.0 ANALYTICAL RESULTS

4.1 INTRODUCTION .

This chapter contains an identification of the analytical parameters included
in the contamination evaluation at Truax Field, Madison, Wisconsin; a
description of the analytical methods and QA/QC procedures employed and the
lower detection limits associated with these methods; criteria for evaluation
of the results; a presentation of the results of the sampling and analysis
program; and interpretation of results. Analytical results are provided in
their entirety in Appendix H.

With certain exceptions, all samples collected were analyzed for the same
parameters, including volatile organics, petroleum hydrocarbons, and total
metals (mercury, arsenic, selenium, silver, barium, cadmium, chromium and
lead). In addition, groundwater samples were analyzed for iron, manganese,
and sodium.

4.1.1 Analytical Methods and Detection Limits

Analytes, analytical methods used, and minimum detection limits for each
parameter in the program are summarized in Table 4-~1. The specific volatile
organics included in the analytical program, and their detection limits in
soil and water samples, are identified in Table 4-2.

4.1.2 Quality Assurance/Quality Control

The QA/QC Program was conducted to insure the validity of data generated
through the sampling/analytical program. As part of the QA/QC Program, the
U.S. Army's Missouri River Division (MRD) Laboratory served as an external QA
laboratory. Results of QA analyses are presented in Appendix I. Results of
analyses had not been reviewed and accepted by the U.S. Army Corps of
Engineers at the time of submittal of this Report.

The specific role of various types of QA/QC procedures are briefly described
in the following paragraphs.

1) Travel Blanks - These blanks were duplicate, 40 ml vials, filled in the
laboratory with DI water, transported to the site, handled like a sample, and
analyzed to determine if contamination was present due to container
preparation or shipping procedures (for volatile organics only). Three sets
consisting of replicate 40 ml travel blanks were obtained during the sampling
programe. For each set, one vial was analyzed by EEI and one vial was
analyzed by the MRD laboratory. They were labeled TX-1, TX-2, and TX-3.

2) Sampling Blanks - Complete sets of containers were filled with
organic-free distilled water. This water was poured into the sampling bailer
or other vessels used during sampling and then into sample containers. The
blanks were preserved identically to other samples of their type, and
analyzed to determine if sampling equipment was a source of contamination.
Sampling blanks were collected prior to collection of groundwater and surface
water samples and were labeled TY-1 and TY-2.
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TABLE 4-1

SUMMARY OF ANALYTICAL METHODS, ANALYTES
AND MINIMUM DETECTION LIMITS

Soil and Groundwater
Detection Limit

Parameter Analyte Method Number Soil water
Total Metals Mercury Cold vapor AA 7471774709 0.1 ug/g 0.2 ug/1
Arsenic Furnace AR  3020/3050/7060f 0.35 ug/g 3.4 ug/l
Selenium Furnace AA 3020/3050/7740 0.20 ug/g 2.0 ug/1
Silver Furnace AA 3020/3050/7760 0.16 ug/g 1.4 ug/l
Barium ICAP 3010/3050/6010€ 5.0 ug/g 4.0 ug/1
Cadmium ICAP 3010/3050/6010 2.0 ug/g 2.0 ug/1
Chromium ICAP 3010/3050/6010 4.0 ug/g 4.0 ug/1
Lead ICAP 3010/3050/6010 7.5 ug/g 10.0 ug/l
Sodium€ ICAP 3050/6010 Not Required 10.0 ug/1l
Iron€ ICAP 3050/6010 Not Required 4.0 ug/l
Manganese® ICAP 3050/6010 Not Required 2.0 ug/l
Petroleum Infrared 9071P/418.1 50.0 ug/g 1.0 mg/1
Hydrocarbon Spectro- .
photometer
Volatile Library GC/MS with 8240 plus 0.4-5.9 ng/g2 0.4-
Organics Search purge and library 5.9 ug/12
trap search
NOTES: 2aApproximate range of values, depending on specific compound. See Table 4-2
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for specific detection limits.

brreon was used in the extraction. Method 9071 was followed only through Step
7.11, followed by adjusting the volume with Freon 113 to 100 ml, and then
using the analysis steps of Method 418.1.

€Sodium, Iron and Manganese analyses required only for groundwater.

dMethod 7471 is applicable to soil; Method 7470 is applicable to aqueous media.
€Method 3050 is used for soils; Method 3010 is for aqueous media.

fMethod 3020 is used for extraction of aqueous samples, Method 3050 is used for
extraction of soil samples. The same extract is then used for all three
analytes.



TABLE 4-2

VOLATILE ORGANICS AND
THEIR DETECTION LIMITS IN SOIL AND WATER

Detection Limits

Parameter Soil (ng/g) Water (ug/L)
Benzene 0.5 0.5
Bromoform 3.2 3.2
Carbon Tetrachloride 1.5 1.5
Chlorobenzene 0.6 0.6
Chlorodibromomethane 2.0 2.0
Chloroethane 2.4 2.4
2-Chloroethylvinyl Ether 5.9 5.9
Chloroform 0.8 0.8
Dichlorobromomethane 1.1 1.1
1,1-Dichloroethane 0.8 0.8
1,2~-Dichloroethane 1.5 1.5
1,1-Dichloroethylene 1.9 1.9
1,2-Dichloropropane 1.5 1.5
1,3-cis-Dichloropropylene 1.5 1.5
1,3-trans-Dichloropropylene 1.5 1.5
Ethylbenzene 0.4 0.4
Methyl Bromide 1.5 1.5
Methyl Chloride 1.6 1.6
Methylene Chloride 1.1 1.1
1,1,2,2-Tetrachloroethane 1.4 1.4
Tetrachloroethylene 1.5 1.5
1,3-Dichlorobenzene 3.5 3.5
Trichlorofluoromethane 1.3 1.3
Toluene 1.0 1.0
1,2~-trans-Dichloroethylene 1.5 1.5
1,1,1-Trichloroethane 1.2 1.2
1,1,2-Trichloroethane 1.6 1.6
Trichloroethylene 1.3 1.3
Vinyl Chloride 1.2 1.2

NOTE:

The detection limits shown in Table 4-2 have been demonstrated by EEI in a
previous laboratory audit. These limits are lower than Practical Quantita-
tion Limits (PQLs) published in Method 8240. PQLs are generally 5 ug/l. The
reporting of values below PQLs published by USEPA should be interpretted as
an indication that the compound is very likely present, but detemmination of
the actual concentration should be considered semi-quantitative.

Methylene chloride, acetone, 2-butanone, hexane, and toluene are recognized
by USEPA in their Contract Laboratory Program (CLP) as common laboratory
contaminants due to their usage as solvents. The USEPA CLP Protocol allows
detection of up to 25 ug/l of these solvents in laboratory blanks without
corrective action. Therefore, detection of these solvents at levels £25 ug/1
must be recognized as potentially due to laboratory contamination.
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3) Split Samples - After collection, split samples were divided into two
parts and sent to two different laboratories for duplicate analyses. One
part was analyzed by EEI while the other part was analyzed by the MRD Lab.
Split samples are not possible for volatile organics samples. Split samples
were collected at TS-7, Tw-1, TG-3, TX-1, TX-2, TX-3, TY-1, TY-2, and TY-3.

4) Field Duplicates - Field duplicates, collected at the same time and loca-
tion and placed in separate sample containers, were used to assess the preci-
sion of the overall sampling and analysis procedures. In addition, field
duplicates are substituted for split samples for volatile organics samples.
In this project, field duplicates were collected at sites TG-3, TW-1, and
TS-7.

5) Laboratory Blanks - Laboratory blanks were analyzed with each group of
soil and water samples to determine if laboratory procedures were responsible
for introduction of contaminants.

6) Surrogate Analyses - Surrogate analyses involve the introduction into the
sample of compounds which behave similarly to the compounds of interest. They
were used in purgeable analyses. Surrogates were used to establish control
limits for analyses, as well as to estimate the recovery of the target ana-
lytes within the sample matrix.

7) Check and Calibration Standards - Check and calibration standards were
used for instrument calibration and to establish control limits for analyti-
cal parameters.

8) Rinsate Sample - After soil sampling equipment was cleaned and before the
sample was collected at site TS-7, distilled water was poured over the
sampling equipment into the appropriate sample containers and preserved to
determine if sampling equipment was responsible for introduction of
contaminants. This sample was designated TY-3. )

9) Background Sample - This soil sample (TS-6) was taken from a site on
Truax Field property thought to be contaminant-free. The site was selected
to be as geologically similar to the other sample sites as possible.

4.1.3 Evaluation Criteria for Analytical Results

4.1.3.1 Resource Conservation and Recovery Act Regulations = The Resource
Conservation and Recovery Act (RCRA) established criteria by which wastes are
classified as hazardous. Eight of the metals selected for analysis in this
program were identical to those metals used in the characterization of EP
Toxicity.

The EP Toxicity test involves combination of a solid waste with 16 times its
weight of DI water. If the pH of the resulting solution is greater than 5.0,
the pH of the solution is lowered to 5.0 by addition of up to 400 ml of 0.5N
acetic acid [9]. If pH does not require adustment, 400 additional ml of DI
water is added. A solid waste exhibits the characteristic of EP Toxicity if,
using the test methods described in 40 CFR 261, Appendix II, the extract from
‘a representative 100 gram sample contains any of the metals listed in Table
4-3 at a concentration equal to or greater than the respective value given in
that table. If the waste contains less than 0.5% filterable solids, the
waste after filtering is considered to be the extract.
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TABLE 4-3

MINIMUM CONCENTRATION OF CONTAMINANTS
FOR CHARACTERISTIC OF EP TOXICITY

Minimum

Concentration
Metal (mg/1)
Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver . 5.0
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Although EP Toxicity testing was not performed, it is possible to estimate
whether a soil sample could potentially exhibit EP Toxicity characteristics
by computing the maximum amount of each metal which might leach from a 100
gram sample, assuming 100% extraction, and then computing the resulting con-
centration in 2,000 grams DI water/acetic acid solution. '

In addition to toxicity, wastes are classified as hazardous if they exhibit
characteristics of ignitability, corrosivity and reactivity. These tests
were not included in the Program because it is an initial contamination eval-
uation.

4.1.3.2 Groundwater Protection Criteria - Regulations published in 40 CFR
264, Subpart F, apply to owners and operators of hazardous waste treatment,
storage and disposal facilities. Subpart F establishes groundwater concen-
tration limits for the eight metals included in the analytical program.
These limits are presented in Table 4-4 [10]. 1In addition, hundreds of addi-
tional hazardous constituents defined in Appendix VIII of 40 CRF 261 are sub-
ject to regulation if detected in groundwater. These hazardous constituents
include some of the volatile organics ircluded in the analytical program. If
detected in groundwater due to operation of a hazardous waste storage, treat-
ment or disposal facility, it is the responsibility of the USEPA Regional
Administrator to set limits for Appendix VIII compounds [10].

4.1.3.3 Evaluation Criteria Related to the Safe Drinking Act - The Safe
Drinking Water Act (SDWA) requires the USEPA to establish primary drinking
water regulations. These regulations apply to public water systems. They
specify contaminants which, in the ju&gment of the Administrator of the EPA,
may have an adverse effect on the health of persons. They also specify for
each contaminant either Maximum Contaminant Levels (MCLs) or Maximum
Contaminant Level Goals (MCLGs) based on treatment technologies. The
regulations are presented in this report as criteria for comparison of
analytical results with standards [11].

In accordance with SDWA, the USEPA has promulgated final MCLGs for organic
chemicals and proposed MCLGs for inorganic chemicals. MCLGs are defined as
"non-enforceable health goals which are to be set at levels which would
result in no known or anticipated adverse health effects with an adequate
margin of safety." MCLGs have no legal impact on public water system or the
public. No system is bound to remove contaminants to this level or take
other action regarding contaminants. MCLGs are initial goals used by USEPA
in the course of development of MCLs.

MCLs have been promulgated for organic and inorganic chemicals. MCLs are
enforceable standards and are to be set as close to the MCLGs (health goals)
as is feasible. They are based on treatment technologies, costs, and other
feasibility factors such as availability of analytical methods and treatment
technology, and costs for achieving various levels of removal.

MCLGs and MCLs currently in effect for organic chemical parameters included
in the Truax Field Contamination Evaluation are presented in Table 4-5. RCRA
Groundwater Protection Limits, proposed MCLGs and promulgated MCLs for inor-
ganic chemicals evaluated in the project are included in Table 4-6. In each
table, maximum concentrations detected in groundwater and Wisconsin Water
Quality Standards are compared with the MCLGs and MCLs.
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TABLE 4-4

MAXIMUM ALLOWABLE CONCENTRATION OF CONTAMINANTS
FOR GROUNDWATER PROTECTION
(Source: 40 CFR 264, Subpart F)

Maximum
Concentration

Constituent {mg/1)
Arsenic . 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Lead 0.05
Mercury 0.002
Selenium ; l 0.01
Silver 0.05
Endrin (1,2,3,4,10,10-hexachloro—1,7-epoxy-1,4,4a,5,6,7,8,9-a
octahydro-1, 4-endo, endo-5,8-dimethano naphthalene) 0.0002
Lindane (1,2,3,4,5,6-hexachlorocyclohexane, gamma isomer) 0.004
Methoxychlor (1,1, 1-trichloro-2,2-bis(p-methoxyphenylethane) 0.1
Toxaphene (CqgH1oClg, Technical chlorinated camphene,

67-69% chlorine) : 0.005
2,4-D (2,4—dichlorpphenoxyacetic acid) 0.1
2,4,5-TP Silvex (2,4,5-trichlorophenoxypropionic acid) 0.01
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DRINKING WATER STANDARDS FOR ORGANIC CHEMICALS AND COMPARISON

TABLE 4-5

FINAL MCLGs AND MCLs AND STATE OF WISCONSIN

WITH MAXIMUM CONCENTRATIONS DETECTED IN GROUNDWATER

Compound

Benzene

Vinyl Chloride
Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethylene

1, 1-Dichloroethylene
1,1,1-Trichloroethane
p-Dichlorobenzene
Toluene
Ethylbenzene

Xylene

Tetrachloroethylene

Final
MCLG

{ug/1)
0

7
200

75

State of
Final Wisconsin(2) Highest
MCL Standards Observation
{(ug/1) (ug/1) (ug/l) Sample
5 5 Not Detected
2 2 16.7 TG-11
5 5 Not Detected
5 5 Not Detected
5 5 11.0 TG-13
7 7 Not Detected
200 200 Not Detected
75 75 Not Detected
- 343 452.4 TG-16
- 1,360 33.4 TG-16
- 620 705P TG-3, TG-16
- 20 8.8 TG-14

NOTES: (2) Current Wisconsin Drinking Water Health Advisory Standards [14]
(P) Two isomers of xylene were found in TG-3 and its blind duplicate TG-13.
The concentration reported is the total concentration of the two isomers.
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TABLE 4-6

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS
WITH STANDARDS FOR INORGANIC CHEMICALS

Proposed Promulgated(?2) Highest

MCLG MCLs Observation Well
Parameter (ug/l) (ug/1) (ug/l) Designation
Arsenic 50 50 12.9 TG-10
Barium 1,500 1,000 -793 TG-2
Cadmium 5 10 12 TG-9
Chromium 120 50 302 TG-9b
Lead 20 50 333 TG-9€
Mercury 3 . 2 2.0 TG-11
Selenium 45 10 <2 All
Silver - 50 4.62 TG-9
NOTES:

agtate of Wisconsin Community Drinking Water Standards identical.[14]
bgamples TG-2, TG-10 and TG-16 also exceeded 50 ug/l.
Csamples TG-2, TG-10, TG-11 and TG-16 were also greater than 50 ug/l.
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In addition to the regulations noted above, regulations for other volatile
organic compounds are in the process of being developed. Proposed MCLGs for
additional synthetic organic chemicals are presented in Table 4-7.

4.1.3.4 Comprehensive Environmental Response Compensation and Liability
Act - The purpose of the National 0Oil and Hazardous Substance Pollution
Contingency Plan is to put into effect the response powers and
responsibilities created by the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) of 1980. The National O0il and
Hazardous Substance Pollution Contingency Plan establishes methods and
criteria for determining the appropriate extent of response when hazardous
substances are released. The states are encouraged to undertake a series of
actions in case of a potential release of hazardous substances. These steps
include - discovery and notification, preliminary assessment, immediate
removal, evaluation and determination of appropriate response, planned
removal, remedial action, and documentation and cost recovery [12].

CERCLA requires that the relative potential of uncontrolled hazardous sub-
stance facilities to cause health and safety problems or ecological or envi-
ronmental damage be assessed. Assessment is'performed using the Hazardous
Ranking System (HRS) form which has been completed and submitted in Appendix
J together with this contamination evaluation [12]. The HRS form will be
used by the Army to evaluate the results of the contamination evaluation.

Under Section 102a of CERCLA, regulations designate those substances which
are considered hazardous, establish reportable quantities for these
substances, and set forth the notification requirements for releases of these
substances. Reportable quantity means that quantity of release which
requires notification pursuant to regulations; the total amount of release,
not the amount of contaminant in the release. Several hundred substances are
considered hazardous substances and are identified in the Code of Federal
Regulations [13]. Results of the contamination evaluation will be
interpretted with respect to compounds which may have been spilled and may be
hazardous substances.

4.1.3.5 State of Wisconsin Standards State of Wisconsin water-quality
regulations [14] are referenced in Tables 4-5 and 4-6.

4.2 GROUNDWATER ANALYSIS RESULTS

Analytical results for metals and petroleum hydrocarbon groundwater samples
are presented in Table 4-8. A summary of results of analyses for volatile
organics analyses found above the minimum detection limits are presented in
Table 4-9. Minimum detection limits during the initial sampling and analysis
program for volatile organics are found in Table 4-2. The groundwater
samples include samples TG-1, TG-2, TG-3 and TG-16 (collected from monitoring
wells installed as a part of this project), TG-5, TG-9, TG-10 and TG-11
{collected from monitoring wells installed by Kaufmann), TG-12 (collected
from Madison City Well No. 7), TG-13 and TG-14 (collected from Oscar Mayer
wells) and TG-15 (a sample of water used during installation of Wells TG-1,
TG-2, and TG-3.

4-10
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TABLE 4-7

ADDITIONAL PROPOSED MCLGs FOR VOLATILE ORGANIC CHEMICALS
AND COMPARISON WITH MAXIMUM CONCENTRATIONS DETECTED IN GROUNDWATER

Maximum ' Maximum
Proposed Groundwater . Proposed Groundwater
MCLG Concentration MCLG Concentration

Parameter {mg/1) Observed Well Parameter {mg/1) Observed Well

Acrylamide 0 - Ethylbenzene 0.68 0.0334 TG-16

Alachlor 0 - Heptachlor 0 -

Aldicarb, - Heptachlor Epoxide , 0 -

Aldicarb sulfoxide, Lindane 0.0002 -
Aldicarb sulfone 0.009 Methoxychlor 0.34 -

Carbofuran 0.036 - Monochlorobenzene 0.06 0.0012 TG-10

Chlordane 0 - Pentachlorophenol 0.22 -

cis—-1,2-Dichloroethylene 0.07 - Styrene 0.14 -

DBCP 0 - Toluene 2.0 0.4524 TG-16
~1,2-Dichloropropane 0.006 - 2,4,5-TP 0.052 -
JLo-Dichlorobenzene 0.62, - Toxaphene 0 -
+2,4-D 0.07 - trans-1,2-Dichloroethylene 0.07 0.0276 TG-10

EDB 0 - Xylene 0.44 0.501 TG-16

Epichlorohydrin 0 -

Notes:

TG-3 and TG-16 are field duplicates.
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TABLE 4-8

SUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS
SURFACE WATER AND GROUNDWATER
TRUAX FIELD
MADISON, WISCONSIN

BITE SITE SAMPLE H PETRO *
b 8] DESCRIPTION NUMBER UNITS | AG AS BA cD CR FE** HG MR NAX*  PB HYDRO
BURFACE WATER BAMPLESS )
!
T™-1 CREEK EAST OF BURN PIT 7313 UG/L | <1.4 <3.4 39 <2.0 <4 NR < 0.2 BR NR 15 <1
H
™-2 BURKE WWTP LAGOON #4 7111 UG/L | < 1.4 < 3.4 93 <2 <4 KR < 0.2 BHNR NR < 10 <1
l .
™-3 BTANDING WATER IN 7184 UG/L | 3.80 42.8 104 <2 38 NR < 0.2 KR NR 12 2
BURN PIT {
T™W-4 BURKE WWTP OUTFALL TO 7112 UG/L | < 1.4 < 3.4 22 <2 < 4 NR < 0.2 KR KR 13 65
DITCH H
TW-5 BLIND DUPLICATE OF TW-1 7314 UG/L | < 1.4 < 3.4 35 <2 < 4 NR < 0.2 NR NR < 10 <1
} €1.4 <3.4 N <2 < 4 < 10
GROUNDWATER SAMPLES3 |
H
TG-1 DOWNGRADIENT OF LANDFILL 7312 UG/L | < 1.4 6.9 430 3 21 108,000 0.22 5320 87,800 230 <1
) H
T6-2 DOWNGRAD. OF BURKE WWTP 7311 UG/L ! < 1.4 11.6 793 7 94 39,600 0.22 4210 19200 124 <1
H
TG-3 BURN PIT 7117 UG/L |} < 1.4 6.9 270 <2 35 37,400 0.23 1360 13,200 24 7
H . 0.21
TG-5 WELL 2008 7185 UG/L | < 1.4 8.9 35 <2 <4 2310 < 0.2 103 50,200 10 <1
!
TG-9 WELL 152 7258 UG/L | 4.62 < 3.4 222 12 302 405,000 0.98 3260 17,800 333 85
!
TG-10 WELL 104 7259 UG/L | < 1.4 12.9 249 5 178 48,700 < 0.2 1600 21,200 157 <1
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SUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS

TABLE 4-8

SURFACE WATER AND GROUKDWATER
TRUAX FIELD
MADIBON, WISCONSIN

BITE SITE SAMPLE ! PETRO*
ID DESCRIPTION NUMBER UNITS | AQ As BA cb CR FE** ue - M¥* wma** pp BYDRO

!

TG-11 WELL 101 7260 UG/L | < 1.4 7.1 58 4 29 46,500 2.0 912 50,600 62 <1
!

7G-12 MADISON WELL NO. 7 7261 UG/L |} < 1.4 3.4 32 <2 <4 272 < 0.2 24 4570 < 10 <1
[]
)

TG-13 OSCAR MAYER WELL NO. 3 7262 UG/L | < 1.4 3.4 4w <2 <4 89¢ 0.21 94 17,000 < 10 <1
{

TG-14 OSCAR MAYER WELL NO. 5 7263 UG/L |} < 1.4 3.4 30 <2 <4 196 0.33 54 31,600 < 10 <1
H

TG-15 WELL CONSTRUCTION WATER 6028 UG/L | < 1.4 < 3.4 29 6 <4 733 0.38 36 13,200 43 <1
1 < 1.4 32 7 <4 783 40 12,900 48

TG-16A BLIND DUPLICATE OF TG-1 7315 UG/L | 3.67 3.4 394 9 §5 61,300 0.22 5480 91,600 83 <1
, v

ADDITIONAL SAMPLES: !
[]
] s .

TY-1  GROUNDWATER SBAMP. BLANK 7119 UG/L | < 1.4 3.4 <4 <2 <4 17 <0.2 <2.0 162 <10 <1
H (5) (110)

TY-2  SURFACE WATER SAMPLING 7120 UG/L |} < 1.4 3.4 <4 <2 <4 FR 0.26 M NR < 10 <1

BLANK ! < 0.2
TY-3  SOIL RINSATE 7114 UG/L | < 1.4 3.4 <4 <2 <4 HFR 0.26 NR NR <10 <1
NOTES: NR = NOT REQUESTED

* = ALL RESULTS FOR PETROLEUM HYDROCARBONS ARE IN PPM
{MG/L FOR LIQUIDS AND UG/G FOR S8OILS)

**= Tndicates the element is included in the list on Table 4-3.
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TABLE -3

SUARY OF VOLATILE ORGANICS FOUND ABOVE MINIUMM
DETECTION LIMITS IN WATER SAMLES
TRRX FIED
MIDLSON, WISOONSIN

BLAK (4)

e~ RS- TiT0- * TR- DI *
| PE 1,2. HIS- TETM- GLOR- GLOR>- ETHIL "THI- v, * 2% TETM* ODER
mmLmLmnmmmummmmmmamm.mmumummm-mm-mm-
SITE STIE ADWLYSIS SNALE | DB ZDE BE ETHIDE M€ EMIDE HTHWE MOWWE ZDE DDE ENNE EMIDE DE TOE  ANGE FURAN - PORDS  KNOWN
D DESCHIPTION DATE  MMER WKITS|szxxxcz eczz  rozxs =xz== zrx=z === s=s==z szosozs
SURFACE WATER SAMPLES: |
T¥-1  CHEEK EAST OF BURN PIT  7/21/88 *  T110 lm.=
TW-2  BURKE WWTP LAGOON #4 72688 TN wx.:
TW-3  STANDING WATER IN VB8 TIBN m} M6 13 1.2 96 210 NS5
BURN FIT AFEA l
T4 BURE WIP GUIFALL TO  7/26/88 7112 um.: 3.2
bIH |
T5 PO DUPLICATE OF -1 7/26/88 I3 m}
TG-1  DONGRIDIENT (F LANFILL 7/26/88 7115 WL}
TG2  DOMNGRAD. OF BURE WP  7/26/88  T116 um.‘
T6-3  EURN PIT v’ T IWL:SZ.G 3.2 m*
1G5  WELL 2008 /28/88 7185 lm.=
169  WELL 152 1/29/88 T8 m: 1.5 9.7 9.0
TG-10  MELL 108 VB8 TS WL: 21.6 1.2 9.1 3.9
T0-11  WELL 103 1/28/88  T260 m: 16.7
TG-12  MADISCN WELL NO. 7 1/28/88 761 um.{
TG-13 OCARMOERWELLNG. 3 7/28/88 7262 um.{ 10.0 1.0
TG-18  OTAR MATER WELL NO. 5 7/28/88 7263 um.} 8.8 2.2
TG-15 WELL CONSTHICTION WATER 6/15/88 608 lm.: 5.2 50 4.0 23.0
TG-16 B0 DUALICATE F TG-3  7/271/88 718 UL : 5.7 452,84 33.4 @ *
ADITIONAL SAMPLES: :
T-1  GROUNDMATER SH®. LA 7/26/88 7119 UG/L:
T2  SUWACE WATER SMALING  7/26/88 7120 ll‘.’L= (3)
;



TAILE 49

SIMARY OF VOLATILE GRGANICS FOUND ABOVE MINIUMM

DETECTION LIMITS IN WATER SAMPLES
THUAX FIEZD
MADLISIN, WLSCONSIN

|
| METHYL- TMNS-  THIO- TRI- DI- . N
| bR BIS- TEIW- CHOR- CLOR- ETHIL TRI-  VIML 2-" TETM- ONER
|GHLOR-  EEN- TOU- DIGLOR- METH- CHORD- FUOR- FLUDRD- HEN- GLORO- GRORD- CHORD- CHOR- KE- HUT- HDRO- O ON-
SITE SITE ANLYSIS SNLE |mmmmwmmmmmmmm TE ANGE FURM  POUNDS  KNOWM
1 m mm m m lmlm XXX - —1 -1 -~ s==== ==== T===s=T s===== S2zs=
|
i TRAVEL HLANKS: . i
| !
§ TX-1  TRAVEL HLANK 7/26/88 7121 UG |
| |
| T2  TRAVEL HLAKK 7/29/8 TR UL |
‘ |
| TX-3  TRAVEL BLANK /8/88 7268 OYL |138.9
‘ |
‘ VOA BLANKS: !
‘ |
1 VOA BLAKK 6/15/88 WL | 27.h
| !
VoA BLANK 1/26/88 WL | 5*
I
VOA BLANK 1/26/88 UL |
!
~ VOA HLAK 1/26/88 UL |
1 |
= VoA HLAK 7/20/88 UG |
|
VOA BLAN 7/28/88 UYL | (6)
!
VOA HLANK 1/28/88 UL |
I
NOTES:
(1) The following additional campounds were foud in 16-3: (3) Chlorofors wes famd in TY-1 at 5.2 ug/1
Two Wknans (76 ug/1 and 90 /1) {8) Chloroform wes fand in TY-2 at 5.5 ug/1
CGHI2 hydrocarbon (194 ug/1)
Cylohaxane (80 ug/1) (5) Aorylonitrile was fond in the lab blerk analyzed 6/15/88
Xyleo Inamers (500, 205 ug/1) at 14.6 yg/l.
Four Etlyl-Metlyl Berzens Iscmers (6) 1,1,1-trichloroethans found in the lab blark analyzed on 7/26/88
(‘031 33, 137, 8 w/1) at 1.3 w/l. !
Tvo Hatiyl (motiyletlyl, berzene 1samars)_ *Indicates the compound is not included in the list on Table 4-2.

@)

(8.7 ug/1)
Two Tetra Metlyl Berzene Isamers (6.5 ug/1)

‘The fallowing additimal oampands were found in TG-16:

Xylene Iser 501 ug/1
Xylene Isamer 208 ug/1
Etlyl Metlyl Berzene Isamer 113 ug/l



Dates of sample collection are noted on field and custody sheets. Dates of
analyses are provided in report tables and data reports in Appendix H.

Results of metals analyses of samples collected from monitoring wells showed
evidence of contamination in several wells. Well TG-9 (Kaufmann's Well No.
152) had concentrations of cadmium (12 ug/l), chromium (302 ug/l), and lead
(333 ug/1l) in excess of MCLGs and MCLs. Well TG-10 (Kaufmann's Well No. 104)
had concentrations of lead (157 ug/l) and chromium (178 ug/l) in excess of
MCLGs and MCLs. Well TG-11 (Xaufmann's Well No. 101) exceeded standards for
lead (62 ug/l) and the concentration of mercury (2.0 ug/l) was equal" to the
MCL. Wells TG-2 and TG-16 had concentrations of chromium (94 and 55 ug/l,
respectively) and lead (124 and 83 ug/l, respectively) higher than the MCLs
and MCLGs, and the level of barium (793 ug/l) approached the MCL in TG-2.

As required in the Scope of Work, analyses were performed on unfiltered
samples for total (suspended plus dissolved) metals. It was not possible to
develop the monitoring wells to clarity. Therefore, it is likely that the
levels of metals observed were the result of presence of formation solids
present during sampling.

No standards for metals were exceeded in the sample from the City of Madison
Water Supply Well (TG-12) or from either of Oscar Mayer's Well (TG-13 and
TG~14).

Petroleum hydrocarbons were detected in two monitoring wells (7 mg/1 in TG-3
and 85 mg/l in TG-9) but were not found in samples from water supply wells.

Numerous organic chemicals were found in monitoring wells and some of the
water supply wells.

Well TG-3 was located near the fireman training burn pit. A blind duplicate
of sample TG-3 was collected and labeled TG-16. These samples showed the
presence of toluene, ethylbenzene, methylene chloride, xylene isomers, ethyl
methyl benzene isomers, methylmethylethyl benzene isomers, tetramethyl
benzene isomers, cyclohexane, and unknown organics. The results provide
evidence that fuels, solvents or other flammable chemicals used during fire-
man training exercises have entered the groundwater in the immediate vicinity
of the burn pit. The concentrations of xylene isomers detected have the
potential to exceed Wisconsin Standards and MCIGs for drinking water sup-
plies, but the same compounds were not detected in other monitoring wells or
water supply wells, so evidence of migration was not found.

At TG-9, toluene, trichlorofluoromethane, dichlorofluoromethane, and an
unknown organic were found. None of the concentrations exceeded 10 ug/l, and
no standards were exceeded.’

At TG-10, transe 1,2-dichloroethylene, chlorobenzene, chloroethane, and tri-
chloroethylene were detected. None of the concentrations exceeded MCLs, but
the concentration of trichloroethylene (3.9 ug/l) exceeded the MCLG (zero).
Chlorobenzene and chloroethane were not found in any other samples.

At TG-11, vinyl chloride was found (16.7 ug/1l) and the concentration exceeded

the MCL, MCLG, and State Standard (0 to 2.0 ug/l). Vinyl chloride was not
found in any other samples.
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No organics were found in Monitoring Wells TG=-1, TG-2, TG-5 or in the City of
Madison Supply Well TG-12.

At TG-13 (Oscar Mayer Well No. 3) trichloroethylene (11.0 ug/l) and
trichlorofluoromethane (10.0 ug/1) were found. The level of
trichloroethylene exceeds MCLs, MCLGs, and State Drinking Water Standards
(zero to 5 ug/l).

At TG-14 (Oscar Mayer Supply Well No. 5) tetrachloroethylene (8.8 ug/l) and
trichloroethylene (2.2 ug/l) were detected. The level of trichloroethylene
exceeded the MCLG (zero). The level of tetrachloroethylene was less than the
State Standard (20 ug/l), and no MCLs or MCLGs have been promulgated for this
organic chemical.

Several organics were found in the water used for well construction, but with

the exception of methylene chloride, they were not found in any other samples
collected from monitoring wells.

4.3 SURFACE WATER SAMPLING AND ANALYSIS RESULTS

Results of surface water sampling and analysis for metals and petroleum
hydrocarbons are presented in Table 4-8. Volatile organic analytical results
are presented in Table 4-9.

_Evidence of contamination related to past use of petroleum products or
organic solvents was detected at Site TW-3 (standing water at the fire train-
ing pit area). The evidence included elevated levels of lead (112 ug/l),
arsenic (42.8 ug/l), petroleum hydrocarbons (2 mg/l), and organic chemicals
including thiobismethane (27 ug/l), methylene chloride (11.6 ug/l), tetra-
chloroethylene (11.5 ug/l), trans 1,2-dichloroethylene (9.6 ug/l), benzene
(1.3 ug/l) and toluene (1.2 ug/l). Of these compounds, the levels of lead
and benzene exceeded MCLGs but not MCLs. The volume of standing water was
approximately 4 feet by 10 feet by 0.5 foot.

(/'7*\\

A trace of tetrachloroethylene (3.2 ug/l;\W’ found in Sample TW-4, the Burke

WWTP outfall to a drainage ditche—Th found was less than State Drink-

ing Water Standards (20 ug/l). This outfall also contained relatively high
concentrations of petroleum hydrocarbons (65 mg/1).

No volatile organics or petroleum hydrocarbons were detected at TW-1, TW-2,
or TW-5 (which was a blind duplicate of TW-1). No metals concentrations at
these sites exceeded MCLs, MCLGs, or State Drinking Water Standards.

No other volatile organic contaminants were found in surface water samples.

4.4 SOIL SAMPLING AND ANALYSIS RESULTS

Results of metals and petroleum hydrocarbon analyses of soil samples are
presented in Table 4-10. Results of analyses for volatile organics above
their detection limits are presented in Table 4-11. Minimum detection limits
for volatile organics are found in Table 4-2.
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BUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS

TABLE 4-10

IN SOIL SAMPLES

TRUAX FIELD

MADISON, WIBCONSIN

SITE 8ITE SAMPLE | PETRO *
1D DESCRIPTION KUMBER UNITS | AG AS BA cD CR FE** HG MN** NA** pp 8E HYDRO
80IL SAMPLES: |
|
T8-1 BURN PIT 7186 UG/ < 0.16 3.7 111 < 2.0 12.4 NR 1.15 NR 20.4 < 0.24 2300
!
T8-2 BURN PIT 7187 UG/G }< 0.18 3.5 96 < 2.0 14.3 NR 1.35 NR 46.2 < 0.26 8200
!
T8-3 JP4 FUEL STORAGE AREA 7188 UG/0 < 0.14 3.8 18 < 2.0 15.9 MR 1.12 MR 2000 < 0.21 550
{< 0.1¢ 3.0 < 0.21
T8-4 JP4 FUEL STORAGE AREA 7189 UG/G }< 0.30 59.1 77 2.4 12,5 NR 2.4 KR 2631 < 0.45 13000
H
T8-5 JP4 FUEL STCORAGE AREA 7191 UG/ i< 0.17 12.2 76 11.7  92.1 NR 1.42 NR 718 < 0.25 600
(DRUM STORAGE AREA) }
T8-6 BACKGROUND, 100 YARDS 7190 VG/G < 0.15 4.3 90 < 2,0 11.2 NR 1.22 NR 13.2 < 0.22 < 50
NORTH OF BURN PIT H
T8-7 SLUDGE DRYING BEDS 7104 vG/G |} 0.17 3. 60 < 2.0 5.3 KR 1.29 KR 8.8 < 0.23 < 50
!
T8-8 SLUDGE DRYING BEDS 7105 UG/G |< 0.15 1.7 60 < 2.0 6.1 KR 1.21 FR 7.4 < 0.23 < 50
{< 0.15 1.8 < 0.23
T8-9 SLUDGE DRYING BEDS 7106 UG/G i< 0.27 15.4 190 < 2.0 7.3 KR  0.84 NR 38.0 0.77 90
H
TS-10 BURN PIT BOREHOLE 7699 UG/@ }< 0.22 1.9 23.2 < 2.0 5.2 NR 1.12 NR < 7.5 0.27 < 50
1< 0,22 1.3 23.8 < 2.0 4.4 < 7.5 0.13
TS-11  BURKE WWIP, DISCHARGE 7107 UG/G |} 1.14 12.2 164 3.6 34.7 NR 6.0 NR 900 < 0.68 5500
TO DITCH !
TS8-12 BURKE WWIP DECANT PORD 7108 UG/G | 1.40 9.8 83 2.3 14.9 NR 2.29 BR 56.9 < 0.27 4200
H
T8-13 DUPLICATE OF T8-7 7109 Uug/G | 0.18 1.6 57 < 2.0 4.5 NR 1.0 KR < 5.7 < 0.23 < 50
!
NOTES: NR = NOT REQUESTED *

# = ALL RESULTS FOR PETROLEUM HYDROCARBONS ARE IN PPM

{MG/1, FOR LIQUIDS AND UG/G FOR 8OILS)

*
Not included in Table 4-3.
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TABLE 4-1t

SIMARY OF VOLATILE ORGANICS FOUND ABOVE MINIMAM
DETECTICN LIMITS IN SOIL SAMPLES

TRUAX F1ELD

MADISON, WISCONSIN

METHYL~ 1,1,1 THI- DI* * * *
BE THI- * N CHLORO- CHOR>- N N~ N~ OTER
CHLOR- TOLU- CHORO- HEX- KNOWN FLUORO- BEN- XY- DIFLUORO- KNCWN KNOWN KNGWN CHEM-
SITE SITE ANALYSIS SAMPLE | DE EE EMME ME # IEHNE ZRE LIDE MEMAE #2 #3 #M  ICAS
ID mmm DATE mm ll{I'IS ! s===z= ==== a==== === Sz==== sx==s ===== s====
SOIL SAMPLES: |
|
TS-1  BURN PIT 7/28/88 7186 UGG | T6.3 1.3 42 10.4
|
TS-2  BURN PIT 7/28/88 T8 UGKG | M7 2.2 6.7 13.1
{
TS-3 .JP4 FUEL STORAGE AREA  7/28/88 7188 UGG | 17.9 1.1 1.9 15.0
|
TS-4  JPA FUEL STORAGE ARFA 7/28/88 T189 UGAXG | 157.0 4.1 45 15.1 10.8  26.0
RERN 7/8/88 789 UVKG | 226.4 5.0 8.3 154 7.3
{
TS5  JP4 FUEL STORMGE AREA  7/30/88 7191 UGKG | 19.9 1.3 % § 12.6 1.6 15 308 1.8 118 74
(DRUM STORAGE AREA) 7/26/88 7191 UG/KG | 87.8 21 5.9
|
TS-6  BAXGRNMD, 100 YARDS 7/28/88 7190 UGEG | 58.8 1.6 5.2
NORTH OF BURN PIT |
§
TS-7  SUDGE DRYING BEDS 7/5/88  T108 UG/KG |} 31.9
|
TS8  SLDGE DRIING BFRDS 8/1/88 TI06  UGKG | 93.9 7.4 36.2 13.0 us
|
TS-9  SLIDGE DRYING BEDS 8/1/88 TI06 UGKG | 8437 7T 0T T 614 2.4 by (1)
|
TS-10 BURN PIT BOREHILE 7699 UG/XG | NOT COLLECTED
}
TS-11  BUKKE WWIP, DISCHARGE ~ 8/1/88 7107 UGXG | 96.2 6.1 , 75 29.2 19.5 )
TO DITCH )
TS-12 BUKKE WWIP DECANT PRD 8/1/88 7108 UG/XG | ¥94.6 10.6 20.8 12.8 -
’ |
TS-13  DUPLICATE (F TS-7 7/26/88 7109 UGG | 12.7
|
TY-3  RINSATE SAMPLE 7/44/88 T4 UL | 3)
|
TRAVEL BLANKS: }
P
TX-1  TRAVEL BLANK 7/26/88 UL | 8.2
|
TX-2  TRAVEL, BLAKK 7/29/88 UL )
}
TX-3  TRAVEL BLANK 7/28/88 11334.9
|
VOA BLANKS; |
|
VOA RANK 1/25/88 | 3.9
!
VOA HLAKK 7/26/88 UL | 6.0
. . |
VOA HLANK 1/26/88 |
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TABLE 4-11

SIMAARY (F VOLATILE ORGANICS FOURD ABOVE MINIMM
DETECTI(N LIMITS IN SQIL SAMPLES

TRUAX FIELD
MADIS(N, WISCONSIN
METHIL- LPR PR N TRI- DI * * * *
BE THI- w-* aLoRo- | QIO - W N~ OTHR
GLOR- TAW- CIOR- HEX- KNG FLUORD- BEN- XY~ DIFLUDRD- KNOWN KNGWN KNGRN GEM-
SITE SITE NALYSIS SNMPLE | IE EMAE ME #1 MTIAE ZRBE LDE MEDNE #2 #3  #  IAS
m mmw DAm mm lm l s==== ==== s==== === === ss=== ===== a====
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VOA BLANK 1/26/88 UL |
|
VoA HLAKK 1/26/88 UL | 114
|
VOA BLAK 7/28/88 UGL | 26,9 13
VoA FLAK 1/26/88 WL | -
!
VOA BLANK 7/30/88 UL |
{
VOA ELANK 8/01/88 L | 3.2
NOTES:

(1) 1,1,2-trichloro-1,2,2-trifluoroethene (13.4 ug/kg) ard
1,1,1,2,2,3,3,4,4,5,5,6,6-tridecarluorohexsne .
{19.9 ug/kg) were four only in TS9.

(2) BEtlylbeszene (5.6 ug/kg) wes foud anly in TS-11.
(3) Chloroform (6.1 ug/1) and 1,2-dichloroethene (3.9 vg/kg) were
faxd only in TY-3.

*
Indicates the compound is not included in the list on Table 4-2.



No contaminants other than mercury and chloroform were found in the rinsate
sample TY-3 collected prior to collecting soil samples. The level of mercury
found in TY-3 (0.26 ug/l) was slightly higher than the minimum detection
limit (0.20 ug/l). Mercury was found in all soil samples. Chloroform was
not found in any soil samples.

Methylene chloride was found in some laboratory blanks analyzed in conjunc-
tion with soil samples. 1,1,1-trichloroethaneé was found in low levels (<3.2
ug/1l) in two of the lab blanks. No other organics were found in lab blanks.

Methylene chloride was found in two of the three travel blanks (TX-1 and
TX-3). The level found in TX-3 (1334.9 ug/l) analyzed on 7/28 was much
higher than in any of the samples and was probably due to contamination dur-
ing sampling or analysis.

The samples collected at the fire training burn pit (TS-1 and TS-2) contained
elevated levels of petroleum hydrocarbons (2300 to 8200 ug/g) and also con-
tained methylene chloride (41.7 to 76.3 ug/kg), hexane (10.4 ug/kg), an
unknown (13.1 ug/kg) and traces of toluene (<6.7 ug/kg) and 1,1, 1=trichloroe-
thane (<6.7 ug/kg). (The latter compound was also found in a laboratory
blank analyzed the same day.) The results confirmed visual observations; the
area was stained with chemicals and residues related to burning of petroleum
products and/or solvents. No metals concentrations were high enough to
result in the characteristic of EP Toxicity.

Soil samples collected within the diked area at the JP-4 fuel area (TS-3 and
TS-4) contained elevated levels of petroleum hydrocarbons (550 to 13,000
ug/g) and also relatively high levels of lead (2000 to,2631 ug/kg). The con-
centration of lead was much higher than the minimum amount which would result
in the EP Toxicity characteristic, although this test was not performed.
Organic chemicals detected at these sites included methylene chloride, tri-
chlorofluoromethane, hexane, 1,1,1-trichloroethane, toluene, and an unknown.
(1,1,1-trichloroethane was also found in a laboratory blank analyzed on the
same day as samples TS-3 and TS-4.) The results suggested that leaks or
spills of fuels and/or solvents occurred within this diked area in the past.
Concentrations of most of the contaminants were higher at TS-4. This samp-
ling site was a drainage basin in the northeast corner of the diked area.
Paint chips were present at the site and may have contributed to elevated
lead concentrations. The volume of material within the basin is relatively
low (approximately 4 feet by 6 feet by 0.67 feet) and the concentrations
found may not be representative of areas surrounding the drainage basin.

The sample collected at the drum storage area near the JP-4 fuel tanks (Site
Ts-5) had elevated levels of petroleum hydrocarbons (600 ug/g), lead (718
ug/kg) and numerous organics. The volatile organic sample analyzed on
7/28/88 had low surrogate recoveries and the analysis was repeated on 7/30/88
with better recoveries. These results were considered more reliable.
Organics detected included dichlorodifluoromethane (308 ug/l), methylene
chloride (19.9 ug/l), trichlorofluoromethane (12.6 ug/l), benzene, toluene,
xylene (each less than 2.0 ug/l) and four unknowns (each less than 12.0
ug/l). The results provided evidence of potential leaks or spill of the con-
tents of drums in this area.

The background sampling site (TS-6) was found to contain relatively low

levels of all metals. The concentration of petroleum hydrocarbons was below
the detection limit (<50 ug/l). Volatile organics detected in soil collected
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at this site included methylene chloride (58.8 ug/kg) and low levels of
hexane (5.2 ug/kg) and 1,1,1-trichloroethane (1.6 ug/kg). (This latter com-
pound was also found in the laboratory blank analyzed on ‘the same day at
similar levels.

Three samples (TS-7, TS-8, and TS-9) were collected from adjacent cells in
the sludge drying bed. In addition, TS-13 was a blind duplicate of sample
TS~-7. The analytical results indicated concentrations of metals and petro-
leum hydrocarbons were relatively low at all three sites. Concentrations of
most of the inorganics were somewhat higher at TS-9 than at the other two
sites.

Only methylene chloride was found in TS-7 and TS-13. TS-8 and TS-9 were
analyzed and then re-run due to surrogate recoveries outside limits. Re-runs
confirmed that soil matrix effects were interferring with the analyses and
inhibiting conclusive results. At TS-8, organic solvents, including
1,1,1-trichloroethane, toluene, benzene and an unknown were found in addition
to methylene chloride during one of the analyses. At TS-9, each of the com-
pounds found at TS-8 were found in one of the analyses, and in addition the
level of methylene chloride was higher and hexane, trichlorofluoromethane,
1,1,2-trichloro-1,2,2-trifluorothane and a tridecafluorchexane isomer were
also detected., The results indicated that solvents may have been present in
sludges disposed at the former Burke Treatment Plant.

Soil sample TS-10 was collected from the 24.0 to 25.5 foot depth at Well Site
TG-3 in response to elevated organic vapor meter readings. The sample was
analyzed for metals and petroleum hydrocarbons only. Analytical results did
not confirm contamination; none of the results were appreciably higher than
background levels.

Soil samples TS-11 and TS-12 were also re-analyzed due to surrogate
recoveries outisde 1limits, The re-runs were also outside 1limits and
therefore it is concluded that soil matrix problems interfered with the
analyses.

A sediment sample (TS-11) was collected from beneath the culvert which dis-
charged from the wastewater treatment lagoons to a ditch connected to Stark-
weather Creek. The sediment consisted of black silty organic material. The
sample contained elevated levels of petroleum hydrocarbons (5500 ug/g) and
lead (900 ug/kg). Methylene chloride was found at 87.9 to 96.2 ug/kg and
toluene was found at 6.1 to 10.0 ug/kg. 1,1,1~-trichloroethane, ethylbenzene,
and two unknowns were also found at levels of 29.2 ug/kg or less each in one
of the analyses.

A sediment sample (TS-12) was collected from a decantation pond at the former
wastewater treatment plant. The contaminants detected included relatively
high levels of methylene chloride (161.7 to 494.6 ug/kg) and lower levels of
1,1,1-trichloroethane (20.8 ug/kg), trichlorofluoromethane (12.8 ug/kg) and
toluene (10.6 ug/kg). Detection of these contaminants may have been related
to disposal of solvents at the former wastewater treatment plant.
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5.0 SUMMARY AND CONCLUSIONS

5.1 SUMMARY

As a result of the records review and visual site inspection, several
potential sources of environmental contamination were identified at Truax
Field, Madison, Wisconsin. These include a practice fire-fighting burn pit,
a former open burning grounds and landfill, the former Burke Wastewater
Treatment Plant, and the JP-4 fuel storage area. The Department of Defense
has formerly owned and has partial responsibility for contamination at each
area. . However, current and other former owners share responsibility for the
contamination. '

Sampling and analysis was performed to determine concentrations of total
metals, petroleum hydrocarbons, and volatile organics in soil, surface and
groundwater, Sampling locations are summarized as follows:

5.1.1 Soil Samples

Soil samples were collected at twelve locations, to evaluate potential
contamination at the practice burn pit, near Jp-4 fuel tanks, at an outdoor
drum storage area, in three sludge drying bed cells, in sediments of the
former treatment plant lagoon and its outfall to a ditch, and to define
background levels,

5.1.2 Surface Water Samples

Surface water samples were collected in four locations. These included
standing water and a creek east of the practice burn pit, water in a lagoon
at the former Burke Wastewater Treatment Plant, and at the outfall of the
treatment plant to a surface ditch connected to Starkweather Creek.

5.1.1 Groundwater

Three groundwater monitoring wells downgradient of the burn pit, wastewater
treatment plant, and landfill were installed by EEI, and samples from these
were collected and analyzed. Four previously existing monitoring wells
downgradient of the landfill were also sampled. Two water supply wells owned
by Oscar Mayer downgradient of the landfill and former Burke Treatment Plant
were also sampled. A sample of water from the City of Madison water supply
well located about one mile away was collected to determine if contamination
at Truax Field has affected municipal water supplies. A sample of water used
in well installation was collected to assess whether this source was a source
of any contaminants. '

5.2 CONCLUSIONS

5.2.1 Contamination at the Fire-Training Burn Pit

The practice burn pit had relatively large dimensions (approximately 200 feet
by 100 feet). The soil was contaminated with petroleum hydrocarbons and
solvents. A surface water sample collected within the burn pit contained
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elevated levels of some metals (lead and arsenic), petroleum hydrocarbons,
and volatile organics. No contaminants were found in surface water (a creek)
east of the burn pit. A monitoring well was installed near the burn pit.
Groundwater <collected from this well contained methylene chloride, xylene
isomers, benzene derivatives, cyclohexane, and unknown organics. The results
indicate fuels, solvents, or other chemicals used during fireman training
exercises have entered the groundwater. The DOD was partially responsible
for this contamination. The Air National Guard, City of Madison, Dane
County, and volunteer fire departments were also partially responsible. Fire
training exercises took place at frequent intervals at the site from 1953
through 1987.

5.2.2 JP-~4 Fuel Area

Four large fuel tanks at the JP-4 fuel area were emptied by the Air National
Guard in about 1982. ©Possible evidence of past spills of fuels or solvents
was found in soil and sediment samples within the diked disposal area,
including elevated levels of petroleum hydrocarbons and lead and presence of
organic solvents.

A small fuel tank (estimated 500 gallons) could not be accessed to determine
its contents, but was believed to be empty.

5.2.3 Outdoor Drum Storage Area

Five 55-gallon drums and two 5-gallon containers were found stored out-of-
doors near the diked JP-4 fuel area. Contents were not sampled, in accor-
dance with direction from the Corps of Enginers. Markings on these con-
tainers indicated they may have contained naptha, solvent, waste oil, waste
fuel, and unknown chemicals. Most of the containers were at least partially
full of ligquid; one was empty. Markings indicated one of the containers may
have originated in about 1982 (when ownership of the property was transferred
from the Air National Guard to Dane County). It is unlikely that the drums
are former DOD property.

5.2.4 Previously Existing Groundwater Monitoring Network

Samples could not be collected from several wells scheduled for sampling
under the Scope of Work. These wells were located downgradient of the land-
£ill. Well TG-4 (Kaufmann's Well 200D) could not be sampled due to a non-
functioning bladder pump. Wells TG-6 (121a) and TG-7 (121D) could not be
accessed due to their very narrow diameters and well sections out of align-
ment. Well TG-8 was not found and was believed to have been destroyed during
excavations at the site.

5.2.5 Former Burke Wastewater Treatment Plant Area

The former Burke WWTP consisted of a trickling filter, sludge lagoons, sludge
drying beds and irrigation fields. Portions of the property are currently
owned by Reynolds Brothers, Shop~Ko, and Oscar Mayer. At the time of EEI's
work on-site, the trickling filter was being demolished, above ground tanks
were being removed, and lagoons were being filled with soil.
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No contaminants were found in a surface water sample (TW-2) collected in one
of the lagoons at the former WWTP.

A sediment sample (TS-12) collected at a former decantation pond at the
former WWTP was found to contain petroleum hydrocarbon (4200 ug/g), and
organic solvents (including methylene chloride, 1,1,1-trichloroethane, tri-
chlorofluormethane, and toluene). Matrix effects interferred with analysis
of sample TS-12, making identification of the organics detected tentative and
quantification uncertain.

A sediment sample (TS-11) collected from beneath the surface water dlscharge
point to the ditch which connects with Starkweather Creek was also found to
contain petroleum hydrocarbons (5500 ug/g), methylene chloride, toluene, and
1,1,1- ‘trichloroethane, as well as ethylbenzene, unidentified organics, and
elevated levels of mercury and lead. Matrix effects also interfered with
organic analysis of Sample TS-11.

The surface water discharge (TW-4) from the former Burke lagoons to the ditch
connected to Starkweather Creek contained a trace of tetrachloroethylene (3.2
ug/1l) and relatively high levels of petroleum hydrocarbons (65 mg/l).

Three soil samples (TS-7, TS-8, and TsS-9) collected at sludge drying bed
cells showed the presence of methylene chloride at all sites, numerous addi-
tional organic chemicals (including toluene, 1,1,1-trichloroethane, hexane,
and benzene) at TS-8 and TS-9, and numerous fluorinated organics (trichloro-
fluoromethane, a trichlorofluoroethane isomer and a tridecafluorchexane
isomer) in TS-9. Matrix effects interfered with organic analysis of samples
Ts-8 and TS-9, making identification of these compounds tentative.

Contaminants detected in a groundwater well (TG-2) positioned downgradient of
the former Burke WWTP included lead, chromium, and cadmium. The level of
lead exceeded the MCLG and MCL. The level of cadmium exceeded the MCLG but
not MCL. The levels of chromium exceeded the MCL but not MCLG. No petroleum
hydrocarbons or organics were found in this well.

The contaminants found in surface soil, sediment, and water samples at the-
former Burke WWTP were not found in the groundwater well (TG-2) positioned
downgradient of the WWIP in the surficial aquifer. This may be further evi-
dence that a clay barrier does exist and that contaminants are migrating
around the clay barrier toward the Oscar Mayer wells that are responsible for
the drawdown.

5.2.6 Groundwater Contamination Downgradient of the Landfill

No organic contaminants were found in TG-1, positioned downgradient of the
landfill. The level of lead (30 ug/l) exceeded the MCLG.

No organic or inorganic contamination was found in TG-5 (City Well 200S). No
organic contaminants had been detected during previous sampling and analyses
performed by the City of Madison at this site.

Monitoring Well TG-9 (City Well 152) was found to contain trichlorofluoro-
methane (9.7 ug/l), dichlorofluoromethane (9.0 ug/l), and trans-1,2-dichloro-
ethylene (1.5 ug/l). There are no final MCLs or MCLGs for the organic com-
pounds detected. The level of trans-1,2-dichloroethylene was much lower than
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the proposed MCLG for that compound (70 ug/l). Levels of chromium (302
ug/l), cadmium (12 ug/l) and lead (333 ug/l) exceeded proposed MCLGs and
promulgated MCLs. The well also contained elevated 1levels of petroleum
hydrocarbons (85 mg/l). Compounds previously detected by the City of Madison
included 1,1-dichloroethylene, fluorotrichloromethane, tetrachlorcethylene,
and trichloroethylene. This well had a very low yield.

Samples collected from Monitoring Well TG-10 (Well 104) contained trans
1,2-dichloroethylene (27.6 ug/l), chloroethane (9.1 ug/l), trichloroethylene
(3.9 ug/l), chlorobenzene (1.2 ug/l), and chromium (178 ug/l). The level of
trichloroethylene exceeded the MCLG (zero). The level of trans 1,2~-dichloro~
ethylene was less than the proposed MCLG (70 ug/1). Levels of lead (157
ug/1l) and chromium (178 ug/l) exceeded proposed MCLGs and promulgated MCLs.
Numerous chlorinated organics had previously been detected by the City of
Madison in samples from this well, including: 1,2-dichloroethane, 1,1-di-
chloroethane, 1,2-dichloroethylene, 1,1-dichloroethylene, trans 1,2~dichloro-
ethylene, tetrachloroethylene, trichloroethylene, and vinyl chloride.

Contaminants found in TG-11 (Well 101) included vinyl chloride (16.7 ug/l)
and lead (62 ug/l). The concentrations measured exceeded MCLs and MCLGs.

There was a lack of continuity in the levels and identities of contaminants
found at the different monitoring wells downgradient of the landfill. The
specific contaminants found at individual wells vary over time. The varia-
bility in results is attributable to the large volume and variety of wastes
disposed in the landfill and the differing depths of the monitoring wells,
which intercept different aquifers.

5.2.7 Oscar Mayer Wells

Trichloroethylene was found in TG-13 (Oscar Mayer Well No. 3) at a level
(11.0 ug/l), exceeding its MCL (5.0 ug/l) and MCLG (zero). These results
confirmed previous analyses performed by the Wisconsin DNR. Trichlorofluoro-
methane was also detected (10.0 ug/l) but had not been previously found by
Wisconsin DNR.

Trichloroethylene was found in TG-14 (Oscar Mayer Well No. 5) at 2.2 ug/l.
This level exceeds the MCLG (zero) but not the MCL (5.0 ug/l). Tetrachloro-
ethylene was also found in TG-14 (8.8 ug/l). There are no MCLs or MCLGs for
tetrachloroethylene but the level was less than the State of Wisconsin
Drinking Water Health Advisory (20 ug/l). Presence of trichloroethylene and
tetrachloroethylene confirms results of sampling and analysis performed pre-
viously by Wisconsin DNR.

No metals contamination was found in Oscar Mayer wells.

5.2.8 Madison Water Supply Well No. 7

No evidence of organic or inorganic contamination was found in TG-12, the
sample collected from the Madison Water Supply Well.
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5.2.9 Drill Cuttings

Drill cuttings from TG-2 were stored on and under plastic at the drilling
site. Cuttings from TG-1 and TG-3 were stored in drums because of elevated
organic meter readings at these sites.
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CEMRD-ED

GC COMMENTS
Comment: Paragraph 1.2 - "1,2-transdichloroethylene" should appear as
"trans 1,2-dichloroethylene", This error appears elsewhere in the

document.

Response: EEI agrees with the terminology trans 1,2-dichloroethylene.
Appendix H has not been changed but.a note has been inserted prior to
the results of volatile organic analyses indicating that
1,2-transdichloroethylene refers to trans 1,2-dichloroethylene.

Comment: Pargraph 1.3 - The first paragraph sems to suggest that JP-4
may contain lead, this is not the case.

Response: Reference to lead-based paints possibly used in and around
the tank farm was inserted in Section 1.3.

Commentﬁ Table 1-1 - What is the difference between an entry of "none"
and no entry at all? Please clarify. '

Response: This comment was addressed in Item 2 of the CENCB-ED-HQ
comments.

Comment: Paragraph 3.1.3 - The listing of 1,2-DCE and trans 1,2-DCE in
the second to last paragraph is probably redundant with 1,2-DCE being a
total of trans 1,2-DCE and cis 1,2-DCE.

Response: The pollutants listed in the praft Report were those listed
in numerous analytical reports reviewed. Reference to trans-1,2-DCE has
been deleted.

Comment: Paragraph 3.3.1.2 - It is not clear why some wells were
sampled with a teflon bailer and some were sampled with a PVC bailer.
Given the allegations made concerning use of PVC materials and their
effect on trace organic water quality, it probably would have been best
to use the teflon bailer(s) for all groundwater sampling points.

Response: PVC pipe is used as the well construction material, so
contact with PVC cannot be avoided. EEI's sampling plan incorporated
use of Teflon bailers. A special one-inch Teflon bailer was purchased
to use in Wells TG-6 thru TG-11 because of the extremely narrow diameter
of these wells, Due to bends in Well TG-7, the one-inch Teflon bailer
was stuck in TG-7 and could not be removed for several days. Therefore,
a PVC bailer was used as a substitute in Wells TG-~9, TG-10, and TG-11.

Comment: Table 4-1 - The body of the table specifies Method 3010 for
sample prepartion of aqueous samples while footnote specifies Method
3005. Method 3005 is used for mild digestion of field filtered samples
or when "Total Recoverable Metals" as defined by this procedure are
specified. Please clarify which method was specified and which was run.

Response: Method 3010 was used. Table 4~1 has been corrected.
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CEMRD-ED
GC COMMENTS
(Continued)

Comment: Table 4-1 - Method 3020 is specified for preparation of
samples for As, Se, and Ag analyses. For aqueous samples the analytical
method itself contains the sample preparation techniques to be used
while soil, sediment, and sludge samples for these parameters are to be
prepared using Method 3050,

Response: Method 3020 was used for preparation of water samples. It is
very similar to the techniques presented in analytical Methods 7060,
7740, and 7760. Method 3020 was used because the extraction is used for
all three metals, Footnote f was added to explain this.

Comment: Tables 4-9 & 10 ~ Separation of "list" and "non-list"
compounds would be helpful from the stand-point of clarity to the
non-chemist user of the document.

Response: By list and non-list, it is believed the comment refers to
elements or compounds which are referred to in Tables 4-2 and 4-3. The
compounds not listed in these tables are delineated with asterisks (*)
in Tables 4-8 through 4-11.

Comment: Paragraph 4.2 - In terms of interpreting groundwater data and
its implications concerning groundwater contamination, there 1is a
distinct possibility that some major portion of the metal contamination
detected in unfiltered groundwater samples is associated with the
particulate and is therefore possibly not moving with groundwater and,
even more importantly, is not even indicative of contamination but of
background conditions. Looking at Table 1-1, Table 3-4, and the
observations noted on pages 3-20 and 3-21, one notes a potential
correlation between turbid water (i.e., definite particulate content)
and metal contamination detected. Also one should note the fact that
the only surface water sample that was noted to be turbid, sample TW-3,

" showed the only detected Cr and the highest detected Pb of all surface

water samples. Also to be noted are the detected levels of Cr and Pb in
the background soil samples, TS-6. Additional light could be shed on
this issue by looking at metals data from upgradient wells and noting
their documented turbidity. Only a dissolved groundwater analysis for
metals would resolve the issue as to whether there exists any truly
mobil metal contamination at the site. (The most serious error in this
type of study would be to identify metals contamination as man-made
which were really due to background conditions.)

Response: EEI agrees with this comment. additional information has
been added to Section 1.1 and 4.2 to clarify this point.
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CEMRD-ED
GC COMMENTS
(Continued)

Comment: Table H-2 =~ Please provide the control limits for accuracy
that the lab uses to identify a non-conformance situation-

Response: A spike percent recovery which differs from the spike amount
by more than 25% is one of the conditions used to identify potential out
of control situations. The spike recovery efficiency is also used to
assess matrix effects. For example, soil or sediment samples are more
prone to recovery efficiencies which differ from the spike amounts by
more than 25%. If the results of the spike recovery differ from the
known value by more than 25%, the QA/QC manager is notified and the
problem is discussed with the project data co-ordinator. The need for
re-run is assessed based on the preliminary results and the magnitude of
difference between the spike recovery and the spike amount. For
example, if the spike recovery is 130%, but the amount in the unspiked
sample is below the minimum detection limit, the data co-ordinator and
QA/QC manager would decide there is not a need for sample re-run.
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CENCB-ED-HQ CCMMENTS

Comment: Page 1-4, former wastewater plant to a ditch...

Response: The word "plant" was inserted as stated.

Comment: Page 1-3 Table 1-1 - why is the entry "none" used for some of
the samples while others are blank?

Response: The word "none" has been deleted from Table 1-1 and the
legend at the bottom has been changed Wherever the entry is blank. it
is indicated that concentrations in excess of MCLs and MCLGs were not
observed,

Comment: Page 1-2, paragraph 1.1, Table 3-4 indicates that sample TG-3
actually had a solvent odor., Make note of this fact here to emphasize
the degree of contamination at this point.

Response Further information concerning petroleum and solvent odors
noted during installation, development, and sampling of this well has
been included.

Comment: Page 3-28, paragraph 3.6 - chain of custody?
Response: The word possession was changed to custody.

Comment: Page 4-11, Table 4-7 - note b is with toluene, but refers to
chlorobenzene, Note ¢ is with trans-1.,2-dichloroethylene yet refers to
toluene., I'm not sure what d refers to, and there is no e on the
parameter list. Please clean up this table. Would it be better to turn
thé table 90° and 1list measured values next to the MCLGs for the
comparison? It would be clearer. : .

Response:: Footnotes were removed and maximum concentrations detected
and the well they were found in were included in Table 4-7.

Comment : Page 4-16, paragraph 4.2 - In the discussion of metals
concentrations in groundwater samples, please reiterate the fact that
these analyses were made on unfiltered samples and that it was
impossible to develop the wells to clarity. So, it is likely that the
low levels of metals observed were the result of analysis of formation
solids.

Response: An additional paragraph was inserted explaining that levels
of total metals in monitoring wells were probably due to introduction of
formation solids.

Comment: Page 4-19 & 20, Table 4-11 - Footnote (2) is placed with
sample TS-9, but refers to sample TS-11. Travel blank TX-3 has an
unusually high level of methylene chloride. Do your records show high
levels of lab contamination on day VOAs were prepared for shipment? Day
of analysis? Was there a problem in transportation? Were corrective
actions taken? Would it be possible to expand on the explanation of
this contamination a little? Methylene chloride was found at relatively
high levels in many of the samples from this site, but contamination of
the travel blank makes it very difficult to believe the results, At a
minimum, you should indicate those samples which were shipped with TX-3.
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CENCB-ED-HQ COMMENTS
{Continued)

Response: Footnote 2 was placed with sample TS-12 in the Draft Report
and was corrected to be placed with TsS-11.

EEI investigated the potential source of methylene chloride in TX-3 and
its implications on detection of methylene chloride in many of the other
samples analyzed. TX-3 was shipped from the field with Samples TG-3,
TG-10, TG-11, TG-12, TG-13, and TG-14. These were water samples.
Methylene chloride was not detected in any of these groundwater samples
so shipping from the field does not appear to be the source of contami-
nation. TX-3 was re-analyzed and the results confirmed the presence of
high levels of methylene chloride.

Many of the soil samples analyzed on 7/28/88 (TS-1 through TS-6) also
showed relatively high levels of methylene chloride. In addition, a
laboratory blank and soil check standard also contained relatively high
levels of methylene chloride on this day. This may indicate contamina-
tion was present in the laboratory.

However, Samples TS-1 through TS-5 were all collected near the burn pit
or the JP-4 fuel area so methylene chloride was likely present in these
areas. Also, water samples analyzed on 7/28 (TW-3, TG-5, TG-10, TG-11,
TG-12, TG-13, and TG-14) showed little or no methylene chloride present.

Comment: Page 5-2, paragraph 5.2.4 - the landfill.
Response: Changed as shown.
Comment: Pagé 5-3, paragraph 5.2.5 - decantation.
Response: Changed as shown.

Comment: Page 5-3, paragraph 5.2.5 - You might state that the identifi-
cations of the fluorinated organic were tentative!

Response: This paragraph was modified to clarify results of analyses,
including  detection of methylene chloride in TS-7, TS-8, and TS-9;
detection of organics in TS-8 and TS-9; and detection of fluorinated
organics in TS-9. Matrix effects interferred with organic analysis of
Samples TS-8 and TS-9, making identification of these compounds tenta-
tive,

Comment: Page 5-3, paragraph 5.2.5 - Last sentence., Reword to clar-
ify. The Oscar Mayer well creates the drawdown, not the migration of
contaminants.

Response: The last sentence was reworded to state that the Oscar Mayer
wells are believed to be responsible for the drawdown.

Comment: Page 5-3 - 1,2-dichloro(trans)ethylene.

Response: EEI believes the proper name for this compound should be
trans 1,2~-dichloroethylene. The text has been changed to use this
nomenclature. EEI's Organic Laboratory Manager, Dr. Margaret Winter,
believes 1,2~transdichloroethylene is also correct. EEI disagrees with
the nomenclature 1,2-dichlorotransethylene.
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CENCB-ED-HQ COMMENTS
{Continued)

Comment: Page 5-4, paragraph 5.2.6 re TG-11 - The réport of plastics

manufacturing at Oscar Mayer could be mentioned here again. How is this
report substantiated?

Response: Reference to plastics manufacturing at Oscar Mayer is in the
Scope of Work for the delivery order. The plastics processing operation
may be related to contaminants found in TG-10 and TG-11 but this is very
speculative and beyond the scope of the project.
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MAY 31 ’88 15:26 COE ST PAUL

DEPARTMENT OF THE ARMY
RIGHT-OF-ENTRY FOR SURVEY-AND EXPLORATION

Truax Air field (Re
DERP Confirmation Study oo 0,000 005 0~ 0. 08 O QXX )
{Project, Installation or Acswity) ) : (Traet Number or Qther Praperty Identification)}

yco Madison Inc.)

SOOMYAOE YOO X X 1)

The undersigned. hereinafter called the “Owner™, hereby grants to the UNITED STATES OF
AMERICA. hereinafter called the “Government ™, d permit or right-of-entry upon the following terms
and conditions:

1. The Owner hereby grants to the Government an irrevocable right to enter upon the lands
hereinafter described at any time within a period of twelve ( 12 ) months from the
date of this instrument. in order 10 survey. make test borings. and carry out such other exploratory
work as may be necessary to complete the investigation being made of said lands by the Government.

2 The permit includes the right of ingress and egress on other lands of the Owner not!

described  below, provided such ingress and egress is necessary and not otherwise conveniently
availuble 1o the Governent.

2 All wols. equipment. and other property taken upon or placed upon the lund by the
Government shall remain the property of the Government and may be removed by the Government
at any time within a reasonable period dfter the ¢xpiration of this permit or right-uf-entry.

4 The Govermnent agrees to be responsible jor damuges arising from the activity of the
Government. its officers. employees, or representatives on said land. in the exercise of rights under
this permit ar right-of-entry. either by repairing such damage or at the option of the Government by
muking un appropriate settlement with the Owner in lieu thereof.

5. If aircraft Jlights over said lands, or entry upon the land by means of helicopter or other
tvpe dgircrafl, are necessary, the Government shall inform the Owner, in advance. of cach such flight
or entry.

6. The land affected by this permit or right-of-entry is located in the State of
County of , and is described as follows:

See attached Exhibit "A"

-8

Ya

" 9. . " et
WITNESS MY HAND AND SEAL this 2 5% day of Co~* 1958
? -~
y b
/ A ?a//%"@*- = (SEAL)
(SEAL)

UNITED STATES OF AMERICA

By 020 WW;"/’ \

Larry Refea, Acting Chief, Real Estate DiVi

ENG FORm = 1258 (ER 405-1-625) EDITION OF 1 DEC 42 15 OBSOLETE.



1401 PACKERS AVENUE

A parcel of land located in SW 1/4 of the NE 1/4 and

in the NW 1/4 of the SE 1/4 of Section 31, T8N, R10E, ,
City of Madison, Dane County, Wisconsin, to-wit: Commencing

at the East quarter corner of said Section 31: thence
N89°39'19"W, along the South line of the NE 1/4 of said

Section 31, 1314.35 feet to the point of beginning; thence
SQ0°10'31"E, 662.57 feet; thence N89°39'19"W, 579.60 feet

to the point of beginning;thenceS00°10°'31"E, 662.57 feet;

thence N89°39'19"W, 579.60 feet to the Northeasterly right-

of -way of the "Packers Avenue-Aberg Avenue” interchange, thence
Northerwesterly along a curve to the right, which is also the
said Northeasterly right-of-way, which has a radius of 1896.86
feet and a chord which bears N27°02'12"W, 1240.19 feet; thence
continuing along said Northeasterly right-of-way NO7°57'45"W,
235.43 feat; thence $89°30'12"E, 1175.89 feet; thence S00°09'S5"W,
668.55 feet to the point of beginning. Containing 29.896 acres.

EXHIBIT “A"



DEPARTMENT OF THE ARMY

BUFFALO DISTRICT, CORPS OF ENCINEERS
1776 NIAGARA STREET
BUPFALO, NEW YORK 14207-J199

27 MAy 1988

REPLY TO
ATTENTION OF

Water Quality Section

SUBJECT: Defense Environmental Restoration Program (DERP)
Truax Field - Sample Monitoring Well #152, Wiscousin
Cheeseman :

Mr. Ronald Balfon=z
Wisconsin Cheeseman

P.O. Box 1

Madison, Wisconsin 53701

Dear Mr. Balfonaz:

As per conversation with Mr. Stanley Chadwick on
May 17, 1988, I am confirming the right-of-entry to the
Wisconsin Cheeseman Storehouse to sample Monitoring Well
#152.

Our Contractors, Envirodyne Engineers will be sampling
the well during the last week of June, and not during the 2nd
week of June, as I previously stated. You will also be
notified by the Staff of Envirodyne Engineers as to the
precise date of sampling.

Thank you once again for your cooperation in this matter.
A copy of this letter is being sent to Envirodyne Engineers.

My point of contact pertaining to this matter is
Sophie Baj who can be reached at 716-876-5454, extension 2271
or by writing to Sorhie Baj at the above stated address.

The Buffalo District -- Leadership in Engineering.

Sincerely,

2yl st

Daniel R. Clark
Colonel, U.S. Army
Commanding
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0959

EE] (Truax Field, Madison, Hi

SUMMRAR Y

a -

EEI Froject 8 3544-8000

BORING
N

16-1

T6-1

TG6-2

16-2

SHAMPLE
NO

Del Ord 8833

HHATER
CLASSIFICATION CONTENT
Sandy, silty CLAY 21
Sandy, silty CLRY 18
Silty SAND 10
SILT, trace sand 20
Silty, clayey SARND 16
SAND, trace silt 10

See Curve Sent Pre—siously
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31

LABUOURATORY

TESTING

LIMITS 51EVE
L 128 | ANRALYSIS
17 b4 *

20 11
NP %
NP %
15 20 3
NP %

GEOTECHNOLOGY,

INC

REMARKS



30959 SUMMARY OF LABORATORY TESTING

EE] (Truax Field, Madison, Hi Del Ord
FEI Project # 3144-8000

BORING SAMPLE

%8>

HATER
CONTENT
21
15
10
20

16

NO NO CLASSIFICATION
1G-1 2 Sandy, silty CLAY
T6-1 S Sandy, silty CLAY
T6-2 3 Si1lty SAND
T6-2 6 SILT, trace sand
TG-3 3 Silty, clayey SAND
TG-13 6 SAND, trace silt

Gee Curve Sent Previously

10

LL

38

31

35

LIMITS SIEVE
PL PI ANALYSIS
17 21 *

20 11
NP %
NP %
15 20 *
NP »*

GEOTECHNOLOGY,

INC

REMARKS
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APPENDIX D
WELL CONSTRUCTION AND BORING LOGS
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EN\QF&%@E Well Construction Details

St. Louis, Mo

Truax Field

Location [G-1l, West of Packers/North of .Aberg /3ob No 3144 Lo no. TG-1
Date of Installation June 7, 1988 Time Start 4:45 pm Time Complete 2 :45

Ground Surface Elev. Drill Firm Geotechnology Driller A, Foster
Logger Craig S. Jones S:i znature Water Level 16.0 at 8:20 am

June B, 1958

<4> Height of Protective Casing Above Ground --0'

Total Length of Protective Casing 540"

O~
ve)

Type of Protective Casing 4" square steel pige

w/locking cap.

Height of Well Standpipe Above Ground 2.8'

———

Type of Stand Pipe Cap PVC slip cap

TILILLRRL XY

Depth to First Joint 3.5

Interval 2.5 Type PVC Flush Thread

Total Length of Blank Pipe 21.1

Type of Blank Pipe Sch 40 pVC Diam. 2'

Length of Screen 1l0' Section w/9' of Slots

Type of Screen Sch 40 PVC w/0.010 slots

Total Depth of Boring 28.8' Hole Diam. 8"
Type of Material NA

Depth to Bottom of Screen 28.3'

O O CEEEEOEEEE OO OO

Well Point Length 0.5'

Type of Screen Filter Pack WB 35 chert sand
Quantity Used 3% x 100# bags

Depth to Top of Filter Pack 16.8'

@

&)
‘ 7
0111111 RN ""”"1'""'l'l'l'l'lrl'.l.I:."l"'i'
m

s

I
Q@

Type of Seal %" Bentonite Pellets

0

Quantity Used 4/5 of a 50# bucket or 40%

Depth to pr of Seal 14.7'

A A
MNE=ES
& LIV B

Depth of Concrete Grout 14.7'

Type of Grout Mixture Neat cement w/3%

bentonite

All depth measurements of well detail are from ground surface unless otherwise indicated.

Remarks: cenerated two barrels of cuttings




= ENVIRODYNE
ENGINEERS FIELD BORING LOG Sheet  of *
FOR PDERA - Buffalo Corps of Engineers JOB NO 3144
LOCATION TG-l, West of Packers/North of aberg ELEV. BORING NO. TG-1
WHILE DRILLING __18-2° paTg _June 7, 1988 [priLL co. _Geotechnology
GROUND BEFORE DEVELOPMENT TIME START__ 2:45 pm _ |DRILLER A. Foster
WATER AFTER DEVELOPMENT TIME END 4:45 pm LOGGER C. Jonez
b , -
w | &, IS . $8.0le__2.0" Jo | S
g o Jl¥]2 VISUAL FIELD CLASSIFICATION z x
IR HE welm__Ldos & elun REMARKS
R E Dres__20"_ 55173
E Dark to medium brown organic silt (OL) 5 Dry
1 pr/i7p.5p.4 [ very hard and dry e
= 3 HNU=1.0
- -
= 1 e
o 3
/15 1.5y |2 -
C  Clayey silt w/Fe and Mn concretions/Fe - Moist
5 - stains, dark brown (ML) pn o1s
= 3
- 3
277 lusjud F 3 ]
5 3 -
= 3
- 3
e -
- -
4 -
= Sand silt mixture, dark brown to black 3 Moist
3 |2/5 lusjrol | w/% gravel present (scattered) (sM) hn
p— 5 -
[~ Silty sand (dark brown) w/%" scattered - Moist
- gravel (SM) (gravel is sandstone/cryst- ]
C alline) =
[~ Some Fe staining present 3
4 |1/6 |us|is]l B¢ =
: Silty clay w/Fe and Mn stains, some - Moist
[ sand grains present (CL 3
C g P (cr) 3 HNU=1.5
e - .
- 3
- 7 - Moist
- -
1/6 |LsjLy | -
t b
5 S -
—~ Brown sandy silt w/Fe stains (SM) - .
- - Moist
= -
- E
6 |13/20Q.5]1.5 9 -
- Well sorted sand (little or no fines) - Moist
C (sM) 3
- 3
10 Very clean




ENVIRODYNE

@ ENGINEERS

FOR DERA - Buf

FIELD BORING LOG

falo Corps of Engineers

LOCATION

TG-1 West of Packers/North of Aberg

ELEV.

Sheet 2 of

JOB No._ 3144
BORING NO. 1G-L

WHILE DRILLING 18.2'

DATE June /, 1988

DRILL ¢co0. Geotechnc.ogy

GROUND BEFORE DEVELOPMENT TIME START <:45 pm DRILLER A. Foster
WATER AFTER DEVELOPMENT TIME END 4:45 pm LOGGER C. Jones
> ™
w |B2] |E ss.ole__2.0" o .8
i F VISUAL FIELD CLASSIFICATION z |ox
3g125|2](8 ' welor__rdos e elgy REMARKS
« J Lo W Drop 30" [~
L4 o w x o §
- n
- -
po -4
= -
= 11 -
S =
- 12 NOT SAMPLED e
3 = Slight odor HNU=10
~ - Driller said it
e - smells like paint.
= 13 3
pu -
C 3
= 3
3/24 L5 L5 = 14 -
I~ Same as 9-10%", well sorted sand (sM) ha Sent Gastech
C 3 (down hole) @ 14°
- = LEL = 10
~ 3 st = 2.3
E-ls : Very Moist
— Brown silty sand (much like TG-2) (SM) ] Moist
7 - -
- 3
- 16 -
C -
- NOT SAMPLED p=
E 17 3
- b=
= -
= = (Down hole) @ 19°
- 18 - LEL = 13
o 3 0, = 20.8
: : HZS = 7.7
7715 |Lsp2| B_i1s -
~ Silty sand (free water) brown w/X" - Water @ 18.2°
~ scattered gravel (SM) 3 Wet
= - Added 10 gallons
- - of water




=) ENVIRODYNE
ENGINEERS

FIELD BORING LOG

FOR DPERA - Buffalo Corps of Engineers

Sheet 2 of 4

LOCATION TG-1 West of Packers/North of Aberg

ELEV.

JOB NO.
BORING NO._TG-1

— cm—

3144

WHILE DRILLING __18.2° DATE __June 7, 1988 |[DRILL ¢o. Geotechnclogy
GROUND BEFORE DEVELOPMENT TIME START 2.45 pm ORILLER A. Foster
WATER AFTER DEVELOPMENT TIME END 4:45 pm LOGGER C. Jones
> N -
w |3&]. 15 $.8.0le__2.0" Jlo | 8
= Wi> vi ASSIFICATION z o
%O gg > 8 SUAL FIELD CL w.|gh' 140% =g U'&; REMARKS
(z 3< g w Drop 3o [- 3= ;S
(%) o v @ (-] o
- 3
it 3
= - Driller noted more
= ] gravel encountered
- 3 while drilling.
e -y
- 22 =
- NOT SAMPLED -
=3 -
p— -
= 3 .
- - (Down hole check)
- 23 -~ H2S meter = 10 and
=3 -
= ] greater (meter went
- = off)
g E
5/19 L.5[1s] 24 - et
= Silty sand (muddy brown color) very fine 3 WL = 19'10
s 4 —
= gralneé, well sorted (SM) 3 Wet, free water
= 3
- 25 -
- -
- -
- -
E 26 e
= NOT SAMPLED J
- —
= 27 =
E S
- 3
- -t
= =
- 28 3
o 3
- -
- e
/20 Lsp.sl E 29 . 3
- Silty sand (muddy brown color) same as - Free water, wet
C  above, very fine grain, well sorted (sM) I
pu =y
= e Added four gallong
E p of water
30




NVIRODYNE
ENGINEERS FIELD BORING LOG Sheet 4 of 4

FOR DERA - Buffalo Corps of Engineers JOB NO. 3144

e ——
LOCATION TG-l West of Packers/North of Aberg ELEV. BORING NO. ~c-1
WHILE DRILLING DATE June 7, 1988 DRILL co. Geotechnc.ogy
GROUND BEFORE DEVELOPMENT TIME START_ 2:45 pm_ |DRILLER ~A. Foster
WATER AFTER DEVELOPMENT TIME END 4:45 pm LOGGER ~. Jones
> p =
w |38 x 8.8.0le _ 2.0 o _‘g
g o Jl¥iZ VISUAL FIELD CLASSIFICATION z |oE
HEHEE Welgnt__1i04 _ lae uh REMARKS
SRR ELE Drop___ 30" _ [£|*8

31

Auger flight TD @ 28.8', took sample
below - 28.8-30.3' (silty sand), set
well @ 28.8°

nulullllllllnlllllllllﬂnrllllllullllllllﬂlllnlllllllnllllllllllllllllllllullurllllll T1
Lotelanaafaoet oo g Raanagoenahonaphpaathonennrnpnbannsbasataanehoentaoanatonsttiaattintttisnitslss
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ENVIRODYNE . .
ENGINEERS Well Construction Details

St. Louis, Mo

Truax Field
L g .
Location 1G-2, West of Wastewater Treatment Facility /Job No. 3144 Wwell No. TG=-2

1:45 pm

Date of Installazion June 7, 1988 Time Start 10:45 am Time Complete

Ground Surface Elev. Drill Firm Geotechnology Driller A- Foster

Logger Craig S. Jones Signature Water Level 11'10" at 1:40 cx

June 8, 1988

Height of Protective Casing Above Ground 3.0°

Total Length of Protective Casing 5.0'

Type of Protective Casing 4" square steel pipe

w/locking cap.

Height of Well Standpipe Above Ground 3.0
Type of Stand Pipe cap PVC slip cap

A s o)
AL IIITIIIXILILL

NN

Depth to First Joint 4.5'
Interval _1l0',5", 2k’ Type PVC Flush Thread

TXLITIIT

MM ALIRE REY L% i
MMM MM

Total Length of Blank Pipe 17.5'
Type of Blank Pipe Sch 40 PVC i, 2

'
o

O OO CEEEOREEO A OO

length of Screen 10'
Type of ScreenSch 40 PVC w/0.010 slots

i

T

i

Total Depth of Boring 25%’ Hole Diam. 8"

!

Type of Material Filter Sand

Depth to Iottom of Screen 24.5'
Well Point Length 0.5"
Type of Screen Filter Pack WB 35 chert sand

[

Quantity Used 3% bags x 100#

vy 111 I

Depth to Top of Filter Pack 12.9'

(KN
S

Type of Seal 4" Bentonite Pellets

Quantity Used 4 gallons (4/5 of 50#) or 404%

Depth to Top of Seal 10.9'
Depth of Concrete Grout 10.9'

Type of Grout Mixture Neat cement w/3%
bentonite

All depth measurements of well detail are from ground surface unless otherwise indicated.

Remarks: Generated cutting which were stored on plastic, covered with plastic.




ENVIRODYNE

ENGINEERS FIELD BORING LOG Sheet 1 of 3
FOR DERA - Buffalo Corps of Engineers JOB NO 3144
LOCATION TG-2, East of Packers/North of Aberg ELEV. BORING.NO. TG-2
WHILE DRILLING DATE _June 7, 1988 |pRILL co. GeotechnsIogy
GROUND BEFORE DEVELOPMENT TIME START 9:30 am |ORILLER A, Foster
WATER AFTER DEVELOPMENT TIME END 10:45 am |LOGGER C. Jjones
= -
w |85 & ss.0ie__2.0" o | 8
= S| WI> VISUAL FIELD CLASSIFICATI = «
2%15 3|5 |a Dro 30" |=a*3
(7] I~ K% -4 » d (%)
4/15{L51.0 ~ (Limestone) Silty gravel (Fill Material) T Dry
= (GM) =
- =
ol 3
L 1 -
1 {i1/10fLsp.0] E 2 : -
E Clayey silt w/Fe stains (dark brown) (ML) E : Moist
2/6 sfus| B 3 , . =
—~ Clayey silt w/Fe stains and w/Mn stains q . Moist
= (ML) : 3
= =
- 3
= 4 -
= =
- 3
1/9 LSiLs] [ -
— g -—
= Clear sands little or no fines, somewhat E Very moist
2 - sorted (SW) b
C— ¢ =
- Fine silty sand, well sorted (sSM) - Moist
3 las16fusins] E =
E E
2/14f15fLs| E =
= E
. 8 - Moist
C -
E :
1/10 55| o - ,
~ Fine silty sand, well sorted (light brown)- Moist
~  (sM) o




NVIRODYNE

=) E
ENGINEERS
FOR

FIELD BORING LOG

DERA - Buffalo Corps of Engineers

Sheet 2 of 3

JOB No.__ 3144

LOCATION_TG-2 Truax Field ELEV. BORING NO.__-5-¢
WHILE DRILLING oate __June 7, 1988 [ppi | ¢o, Geotechnolzgy
GROUND BEFORE DEVELOPMENT TIME START 9:30 am DRILLER A. Foster
WATER AFTER DEVELOPMENT TIME END 10:45 am LOGGER P. Shetley
>» =
w (5] ]S SIFICATIO 3.8.0le __ 2.0" 2 _‘§
. - 2 VISUAL FIELD CLASSIFICA N
CIEHHE L FIet Welght _ 1408 |a oty REMARKS
2%193 S|u Dro x| *E
b Q » x ’ o o
E E Moist
- b (Very moist on
= 3 top of clayey
E 10 ;'_‘ silt)
o 3
4 — 3" Clayey silt (slightly plastic) (ML) ,_.;_'. Moist
L 11 3
d 3
pu L
- 12 Not Sampled E
C 13 - At 13' encountered
- = hard material
- 3 (6-8")
= =
5/1L5p.5] 14 - .
— Fine (very clean) silty sand (well 3 5 - HNU @ 14
- sorted) (SM) light brown but w/free - et
= water present e et spoon
L 15 -
- 3
- p
- 3
- p
= 16 -t
= 3
- Not Sampled b
- -
C 17 -
o -
- S
= -
= 3
- 18 -
= 3]
| E Fine silty sand (light brown) pn 5-HNU @ 19!
S |2/7 P_S 1.5 - 19 (clean) well sorted, very fine 3 Wet
grained (SM) -




ENVIRODYNE
ENGINEERS FIELD BORING LOG Sheet > of 3

—

Auger flight TD at 25%' sampled
254-27' for material check. Backfill
w/chert sand (25-25%') - Set well at
25.0°'.

FOR DERA - Buffalo Corps of Engineers JOB No._ 3144
. .\'
LOCATION Truax Field ELEV. BORING NO. TG-2
WHILE DRILLING DATE _June 7, 1988 |DRILL €O. Geotechnology
GROUND BEFORE DEVELOPMENT: TIME START  9:30 anm ORILLER A. Foster
WATER AFTER DEVELOPMENT TIME END 10:45 am LOGBER C. Jones
> =
w [SE[ 8 83.0le__2.0" fo | 8
g > VISUAL FIELD CLASSIFICATION T |o&
S ERIHE Welemt__140%  laolgh REMARKS
STl2=|5|e Drop___ 30" |z *z
(5]
s |2/7lush.d E 3
- -1
-
= =
- 20 -
- Free water present (same sand as above) 3 Adding five gallong
-  (SM) - of water to hole.
E pe
- 21 3
3 3
~ 22 Not Sampled E
- ho
23 E
E :
=y 3
4/120L.5p.5| —24 -
— Fine silty sand (light brown) (clear) 3 Adding five gallong
- well sorted, very fine grained (sSM) - of water
E 3 Wet
- 25 -
6 |[3/11fLsp.d E 3 HNU=Ambient
-
[~ E ‘'l Adding four gallong
= 26 E of water.
d -
E. -
E 3
27 -
=
=

Al bits bt i
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ENVIRODYNE : :
ENGINEERS Well Construction Detajls

St. Louis, Mo

Location Truax Field -~ Burn Area /3ob No. 1144 well No. TG-3
Date of Installatzion JuPe 1, 1988 Time Start__ 1:30 PM  pine complete 5:00 pm
Ground Surface Elev. Drill Firm Geotechnology Driller D. Mever
Logger Paul W. Shetley Signature Water Level 17.0' BG-1 -

at 1:30 pm

4 Height of Protective Casing Above Ground 3!
' <:}*-E . Total Length of Protective Caf}ng 5.0
. ;Q%-q Type of Protective Casing 4" square steel pipe
giié w/locking cap.
2 'E:: Height of Well Standpipe Above Ground 3.0'

E;: Type of Stand Pipe cap PVC slip cap

Q? EE: Depth to First Joint 5.9'
ét; Interval 10.0 Type PVC Flush Thread
:; <ED Total Length of Blank Pipe 18.9

:
X

L
:

Type of Blank Pipe Sch 40 PVC Diam. 2.0"
Length of Screen 10.0' Section 9.0' of Slc=s

l'lll

?

Type of ScreenSch 40 PVC w/0.010 slots

Total Depth of Boring 29.0' Hole Diam. 8.0"
Type of Material Filter Sand

Depth to Bottom of Screen 25.9'

Well Point Length 0.5’

Type of Screen Filter Pack WB 35 chert sand
Quantity Used 3.5 x 100# bags

Depth to Top of Filter Pack 14.9'

Type of Seal " Bentonite Pellets

Quantity Used 1 x 50# bucket

Depth to Top of Seal 10.8'
Depth of Concrete Grout 10.8'

Type of Grout Mixture Neat cement w/3%
bentonite

O OO COPEOPEEE O OO

All depth measurements of well detail are from ground surface unless otherwise indicated.
Remarks: Added 100 gallons of water to wash down filter sand when it bridged. Bentonite

Pellets bridged in augers at about 15' had to remove augers and set seal through

open hole. Mixture of cave-in and pellets from 14.9 to 13.9. Then added a bucket

of pellets to bring seal to 10.8. Generated two barrels of cuttings.




ENVIROOYNE
ENGINEERS FIELD BORING LOG Sheet 1 of 4

———

FOR PERA - Buffalo Corps of Engineers JOB NO 3144
LOCATION Truax Field - Burn Area ELEV, BORING.I"JOT
WHILE DRILLING 17.0° DATE _ June 1, 1988 T[pRiLL co. Geotechnolagy
GROUND BEFORE DEVELOPMENT TIME START_10:30 am {DRILLER D. Meyer
WATER AFTER DEVELOPMENT TIME END  12:00 LOGGER 2. Shetlevy
= -
w 3 z z 3.8.0le  2.0" © 8
o P VISUAL FIELD CLASSIFICATION weight 1408 |Xel3E
HIERIEE <olys REMARKS
o |3 &|°]= Drop____ 30" & §
1 BS5/9]Ls5p.5 [ Light brown sandy silt (SM), hard and ] Dry
C dry o
- 3
= -
- -
C 1 =
2 |9/7 R.5pR.5 I Reddish brown sandy clay (SC), a few b1 Moist
E scattered FeMn stains 3
L 2 -
E -
= =
3|7 pspol B 3
- -
C Reddish brown sandy clay (SC) w/zones of S Moist
~ rounded gravel up to %" diameter s
~ (limestone gravel) =
= 4 =
4 15,20 .55 [ 1Brown fine to medium sand (SP) w/scatteredl] Dry
= gravel (rounded and angular) =
C s =
- 3
= 3
Not: Redorded = & E
E Same SP as above p Dry
- 3
E—.7 -
- Gravelly medium sand (SP) w/gravel up to I Dry
5 =~ _1k" diameter -
7/22|L5L.9 E =
- 8 2
[~ Brown fine to medium sand (SP) - Dry
1629i1.50.4 = 9 =
~ Same SP as above w/shattered limestone - No Recovery, lst
= gravel, angular up to l%" diameter 3 try, Recovered
- = 0.5', 2nd try,
= - dry




=\ ENVIRODYNE

ENGINEERS

FIELD BORING LOG

FOR DERA - Buffalo Corps of Engineers

2
Sheet of 4

JOB NO.__ 3144

Iy e ——————
LOCATION Truax Field - Burn Area ELEV. BORING NO. 7G-3
WHILE DRILLING 17.0° DATE June 1, 1988 DRILL CO. Geotechnology
GROUND BEFORE DEVELOPMENT TIME START_10:30 am__ {DRILLER D. Meyer
WATER AFTER DEVELOPMENT TIME ENO 12:00 LOGGER ?. Shetley
> -
w |3& z : ss.0le__2.0" Jo | 8
= W I> VISUAL FIELD CLASSIFICATION z |oE
I HHE Welom_L140¢ _ |2 olah REMARKS
<= 3< g w Drop 30" & ’S
» 2w x —_— | O R
[ Brown sand w/gravel (SP). 3 Dry
— -
: :
- 10 3
- 11 b
= hn
S E
= 12 NOT SAMPLED -
C hm
- -
C 13 =
o -
pu —
- 1
= 3
- 3
6 |7/25]L5{L4] [—-14 -
- - 2
~ Pinkish fine to medium sand w/large 1" - Moist
~ pieces of gravel at 14.5' (limestone gravel_
- 3
- 3
= 15 -
- -
= 16 =
- -
= 3
= NOT SAMPLED -
= 3
- 17 -
- =
E 19 E
- 3
- 3
= 19 3




=\ ENVIRODYNE

S
=

ENGINEERS

FIELD BORING LOG

FOR PDERA - Buffalo Corps of Engineers

LOCATION Truax Field -~ Burn Area

ELEV.

Sheet 3 of 4

JoB NO._ 3144
BORING NO._TG-3

WHILE DRILLING

DATE

June 1, 1988

DRILL cO. -eotechnology

GROUND BEFORE DEVELOPMENT TIME START_10:30 am ODRILLER D. Meyer
WATER AFTER DEVELOPMENT TIME END  12:00 LOGGER P, Shetlevy
> -
w |38] |8 ss.0le__2:0" o | 8
a {3512 VISUAL FIELD CLASSIFICATION T I5=
32 £8(218 welm__1dos & olan REMARKS
37|133[8)# ores__30"_ |35)72
F -
r- -
P -
1yesji.grs| |E 19 e
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ENGOINEERS FIELD BORING LOG

FOR DERA - Buffalo Corps of Engineers .

Sheet 4 of 4
JOB No._ 3144

LOCATION Truax Field - Burn Area ELEV. BORING NO.__ TG-3
WHILE DRILLING __ 17.0° DATE __June 1, 1988 |DRILL ¢o. Geotechnolcgy
GROUND BEFORE DEVELOPMENT TIME START_10:30 am_ |DRILLER " D. Meyer
WATER AFTER DEVELOPMENT TIME END ~ 12.00 LOGGER __ P. Snetlev
> =3
w |[3¢% = $s.0le__2.0" Jo | .8
;o, 22|¥|3 VISUAL FIELD CLASSIFICATION Weight  140% ;8 dE REMARKS
zlo x| YT z
3 E‘g =) g Drop 30 g.l §
-
-
C 28
8 |7/97L 55| 29

Coarse brown sand (SW) w/specks of black

LI

30
Pinkish. fine to medium sand (SP) w/
scattered small gravel %" diameter

31

TD 29.0
red tg 29.0', drove spoon to 31.5'
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32

33
Drilled w/4%" ID
8" OD hollow stem augers

34

35

36

37
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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT, CORPS OF ENGINEERS
1778 NIAGARA STREET
BUFFALO, NEW YORK 14207-3199

REPLY TO

ATTENTION OF FEB =1 1m

Water Quality Section

SUBJECT: Disposal of Bore Hole Cuttings, Truax Field

Mr. Mike Schmoller

Environmental Specialist

Wisconsin Department of Natural Resources
3911 Fish Hatchery Road

Fitchburg, Wisconsin 53711

Dear Mr. Schmoller:

In a telephone conversation on January 25 with Mr. Richard Leonard of my
Water Quality Section, Mr. Leonard asked that the Corps contractor
(Envirodyne) be allowed to dispose of four drums of bore hole cuttings on
site or in a municipal landfill without further testing. Data in support of
such disposal was discussed. This data is enclosed and is discussed here.

The two bore holes in question are TG-3 and TG-l. Enclosed Tables 4-8
and 4-9 contain data on groundwater samples taken from wells installed at
these locations. Table 4-10 contains data on a soil sample (TS-10) collected
at approximately 25-foot depth where an elevated HNU meter reading was noted.
Although there was a high HNU reading, quantitative chemical analysis
measured low petroleum hydrocarboms (< 50 ug/g). Heavy metal content is low
and at about soil background level. Volatile organics were not measured on
this sample.

The heavy metals content of both groundwater samples (TG-1 and TG-3) were
low. Volatile organics were below detection limits for TG-1 and toluene and
some miscellaneous hydrocarbons were found in TG-3 at levels below State of
Wisconsin standards. We believe the data supports disposal as previously
stated. There will be no further sampling or analyses of samples under this
confirmation study.

Mr. Leonard also discussed with you the presence of TCE in one of the
Oscar Meyer Wells (TG-13) which may possibly be used for food processing or
drinking water. This data is contained in Table 4-9.



- -

Water Quality Section
SUBJECT: Disposal of Bore Hole Cuttings, Truax Field

A copy of this letter is being sent to T. Lachajczyk of Envirodyne.

Please contact Mr. Leonard regarding this matter at your earliest
convenience. He can be reached at (716) 876-5454, extension 2270. Thank you
for your consideration of this matter.

Sincerely,

Kmﬁ" H Re w_ 4 0:‘_‘_

%th R. Hallock, P.E.

Chief, Engineering Division

Enclosures



APPENDIX E
RESULTS OF AQUIFER TESTING



SLUG TEST

Field Procedures

At each well the depth to static water was measured from the top of PVC casing
using an electronic water level meter., A teflon bailer filled with DI water
(0.15 ft inside diameter X 3.40 ft length) was then lowered into the well,
This generated a slug with a displacement volume of 0.06 ft3 (0.45 gallons).

The slug test was started as soon as the bailer was dropped into the well and

the electronic water level meter lowered to the water level. This meter was

used to measure the rate at which the water stabilized. Once the well stabilized,
the slug was removed and the water level meter was again lowered to the level of
the water, and measured the rate at which the water stabilized.

With the slugs displacement volume of 0.06 £t3 (0.45 gallons) from the well, this
would create a calculated 1.60 ft instantaneous use or drop in the water level.
Porous soils (silty sands) allowed fast recovery at the sites as two slug tests
were done on each well.

Data Reduction Procedures

The method used is described in "Response of a Finite-Diameter Well to an Instan-
taneous Charge of Water" by Hilton H. Cooper, Jr., John D. Bredehoeft, and
Istavros S. Papadopulos, published in Water Resources Research, First Quarter,
1967 (copy enclosed).

This method is a curve matching technique allowing the plotted data to be com-
rared with a series of type curves (copies enclosed).



TABLE 1

SUMMARY OF SLUG TEST RESULTS

k Coefficient of Permeability
Cooper et al (cm/sec)

TG-1 Run 1 8.91 X 10-4
TG~-1 Run 2 8.50 X 10-4
TG~2 Run 1 1.02 ¥ 10-3
TG=-2 Run 2 9.23 X 10-4
TG-3 Run 1 8.47 X 10-4

TG-3 Run 2 8.85 X 10-4



AQUIFER TESTS - CALCULATION

Method: Cooper et al. (curve matching)

Formula T = rc2 when H vs. t matches

t Ho

Hvs. Tt =1
Ho rc?

Where T = Transmissivity in cm?/second
rc? = Radius of the well casing, squared (cm?)

t = Time in Seconds

rc? = 6,45 cm? for all wells installed

Formula K = T
L

Where K = Coefficient of permeability in cm/second

T = Transmissivity in cm/second

L = Saturated screen length in cm

, Matching Point T L K

Well No. Run NO. Log t in minutes t (sec) (cm?/sec) {cm) (cm/sec)
G-1 1 0.50 30.0 2.15 X 10-1 241.4 8.91 X 10-4
TG-1 2 0.52 31.5 2.05 X 1lo0-1 241.4 8.50 X 10-4
TG~2 1 0.40 24.0 2.69 X 1l0-1 264.9 1.02 X 17-3
TG=2 2 0.44 26.4 2.44 X 10-1 264.9 9.23 X 10-4
TG=-3 1 0.76 45.5 1.42 X 10-1 167.64 8.47 X 10-4

TG-3 2 0.72 43.5 1.48 X 10-1 167.64 8.85 X 10-4



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

DERA - Buffalo Corps of Engineers

1) Project
2) Location . Truax Field, West of Landfill
3) Date July 15, 1988 S) Well or Boring Number TG-1l
4) Personnel C. Jones/P. shetley6) R = Radius of Well 1.00 (in.)<€-
7) L - Length of Screen 10.0 (ft.)
(from well detail sheet)
8) Static Water Level 20.38 (ft.)
{depth to water)
Well —ed jw— R 9) Total Well Depth 28.3 (£t.)
F" 10) Slug Volume 0.060 (£t.3)
1 d s 7.92 .
. Ground Surface ) Saturated Screen Length (ft.)
N | FRSRN :
% ek Depth to 2%n Juw
Static Water Time Water (After
! [Level (SwWL) Reading*| (Start) |Baildown) Dg|D.-SWL=Ht| Ht/H,
t
! ° 0 Po 18.79¢ [P0 1.59
t
[ . 3 t2 15 DZ 18' 11" Hz. 1.46 1.38
Koy el 9
- - 4
— = o
-L - S t4 26 D4 19 1v H4 1.30 . 1.23
pn 6 ts 31 DS 19 2n HS 1.21 1.15
; 7 ts 39 Dg 19 3n Hg 1.13 1.07
I 8 t7 46 D7 391 gn Hy 1.05 0.99
L]
_I_ 10 %9 105 Dg 19+ g» |H9 0.88 0.83
lr 11 t101=l4 D1019' 7 H‘IOO.SO 0.75
- 12 t111:27 D1119| g" H110.71 0.67
t
L 13 121:40 D1219| gn H120.63 0.60
14 t13l:59 Dy319* 10" 5130.55 0.52

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

s*Disregard Columns 2 and 3 during baildown test.

They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM
(CONTINUATION SHEET)

Depth to 2% 3us
Time Water (After —
Reading* (Start) Baildown) D |Dy-SWL=Ht]| Ht/Hg

15 14 3.17 [D14 19' 11°|H14 0.46| 0.a4

6 [%15 5.45 |D1s 20' oo"|H15 0.38] 0.36

17 |%16 3,17 [Die 20' 1 |B16 0.30| 0.28

t
18 . 1M17 3.58 P17 20 20 |17 g.21] 0.20

19 %18 5,56 |P18 20' 3¢ |Hi8 o.13] 0.12

t
20 19 6.02 P19 20’ 3yr{H19 o.ps| 0.08

21 ®20 7,47 P20 20' 4" |H20 0.05| 0.04

22 %21 37,30 [P21 20 anv{H21 o0.01| 0.01

23 |t22 D22 H22
24 t23 Dy3 Has
25 t24 Doy Hog
26 t2s Dss Hosg
27 t26 Dyg Hye
28 t27 Dy7 Ha9
29 t2s Dyg Hag
30 t29 Dyg Hag
3 €30 D3g H3p
32 t31 D13, H3
33 t32 D33 Hys
34 ta3 D33 H33
35 |34 D34 H3q

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

**Disregard Columns 2 and 3 during baildown test.
They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

DERA - Buffalo Corps of Engineers

1) Project
2) Location . Truax Field, West of Landfill
3) Date July 15, 1988 5) Well or Boring Number TG-1
4) Personnel C. Jones/P. Shetley 6) R = Radius of Well 1.00 (in.)
7) L - Length of Screen 10.0 (ft.)
(from well detail sheet)
° 8) Static Water Level 20.38 (ft.)
(depth to water)
Well —=f fo— R 9) Total Well Depth 28.3 (£t.)
M 10) Slug Volume 0.060 (fe.3)
11 S 7.92 -
Ground Surface ) Saturated Screen Length (ft.)
B | PRI
] A ' Np:h to 2'. 3"
Static Water Time Water (After
t | Level (SWL) Reading* (Start) Baildown) D |D.~SWL=Ht Ht/Hg
t
1 0 Do 21.98' [P0 1.6
t
o 2 1 14 D1 200 gon |H1 162 1.53
t
o _ 3 2 19 |P2 21r 11v |H2 1 54 1.45
o = 9
- t
sl = o o 4 3 24 B3 210 10m |3 145 1.37
= : = 0
-L = 5 t4 30 |Pg 21r gn |Hg 3 37 1.30
)
6 |%s 36 |Ds 21' g« |Hs 129 1.22
l 7 te 44 Dg 21' 77 |He 1.20 1.14
[ 8 <7 51 D7 21+ 6» |H7 1.12 1.06
9 t8 1.01 Dg 21' 5" |Hg 1.04 0.98
1
% 10 9 1:.10 Dg 21+ 4 |He 0.95 0.90
N 3
= 1 10 1.21 Dio 21' 3" |Hi00.87 0.82
=
F - 12 11 1.32 Dyy 21 2" |H110.79 0.74
E 13 €12 1.45 Dy2 21 1" |H120.70 0.67
=l
14 ti13 2:01 Dy3 21' 00" |Hy30.62 0.59
*Take readings until well is stabilized, if tight

soils - test may be

stopped

as necessarye.

**Disregard Columns 2

They are for office calculations.

prior to stabilization

and 3 during baildown test.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM
(CONTINUATION SHEET)

Depth to . 2w 3ue
Time Water (After —
Reading* (Start) Baildown) D¢ |Dy-SWL=Ht| Ht/H,

15 14 3.20 [D14 20' 11"|H14 0.54 | 0.51

16 15 2.40 {D15s 20' 10"]H15 0.45 | 0.43

17 %16  3.06 |D1e 20' 9" |H16 0.37 | 0.35

18 I®17 3,40 P17 20 8* |B17 0.29 | 0.27

19 |%18  4.35 |D1g 20 70 {H18 9.20 | 0.19

t
20 9 5.50 |P19 20" 6" |19 0.12 | 0.11

21 ®20 7,10 |P20 20" sy"{H20 0.08 | 0.07

22 (%21 9,33 D21 20’ 5v {H21 0.04 | 0.03

23 %22 319,14 |P22 20" 4y|H22.0.01 {-0.01

24 t23 D3 Hoj
25 t24 " |D2g : Hog
26 tas D3s Has
27 t26 Dog Hog
28 |*27 D27 Ha7
29 t2s Dsg Hag
30 t2g Dog Hog
k3| t30 D3g Hig
32 t31 D3y H3q
3 t32 D32 H3a
34 £33 D33 H33
35134 D34 H3q

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

**Disregard Columns 2 and 3 during baildown test.
They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

DERA - Buffalo Corps of Engineers

Do

1) Project
2) Location . Truax Field, West of WWTP
3) bate July 15, 1988 S) Well or Boring Number TG-2
4) Personnel C. Jones/P. Shetley6) R = Radius of Well 1.00 (in.)
o 7) L - Length of Screen 10.0 (ft.)
{from well detail sheet)
8) Static Water Level 15.81° (ft.)
(depth to water)
Well —an }.._ R 9) Total ‘Well Depth 24.5 (f£t.)
1] 10) Slug Volume 0.060 (£t.3)
11) Saturated Screen Length 8.69 fr.)
Ground Surface ) Saturate cF ng (
z ‘ Depth to 2ee Jew
Static Water Time Water (After
‘| Level (SWL) Reading*( (Start) [Baildown) Dy|Dy-SWL=Ht| Ht/H,
Vg% 0 Do 14010 Mo 160
o 2 %1 09 [Dy 1406w B 131 124
re)
of 3 0%2 34 o2 14 7v fH2 1.3) 1.16
o IR o
= e 4 |®3 39 D3 14v v [H3 1.14) 1.08
= o

5 % 57 [pg 14t 9v {Hg 1.06] 1.00

6 5 56 Ds 14" 10"|Hs o0.98| 0.92

31 Dg 14’ 11"|Hg o0.89] 0.85

8 %7 3 D7 15' oo"|H7 o0.81| 0.77

9 8 43 Dg 15' 1+ |Hg 0.73} 0.69

- ——d—Hla—

10 t9 5 Dg 15' 2» |JH9 o0.64| 0.61
¥ 11 ti0

59 D1p 15' 3 |Hyp 0.56 | 0.53

12 €11 1,11 |D11 15' 4 |Hyq 0.48 ) 0.45

13 {%12 .55 [D12 150 5 |Hy2 0.39 | 0.37

~tHHHHH T HHH—
L

14 £13 1:36 |Dy3 15' 6" |Hyy 0.31 | 0.29

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization

as necessary.
**Disregard Columns 2 and 3 during baildown test.

They are for office calculations.



AQUIF

ER PERMEABILITY TEST
FIELD LOG FORM

(CONTINUATION SHEET)

Depth to 2% Ko

Time Water (After —

Reading*| (Start) [Baildown) Dg|D.-SWL=Ht| Ht/H,

15 t14 3.58 |D14 15+ 7+ |Hig 0.23 0.21

16 t1s 2:30 P15 15 g |H15 o 14 0.14

17 %16 3,55 |D1g 15' gv |His 0.06] 0.06

18 %17 5.7 P17 150 ounH17 .00 0.02

19 1%18 5,54 [Pigst 9 yar{H18  0.00| 0.00
20 t19 Dig Hig
21 t20 Dsg H0
22 t21 Doy H2q
23 t22 D3 H22

24 t23 D3 Ha3 '
25 t24 Doy Ha4
26 t2s Dys Hag
27 t26 D2 Hye
28 t27 Dy7 H27
29 tag Dog Hag
30 t29 Dag Hag
31 t30 D3p H3o
32 taq D34 H3q
33 t32 D35 H3)
34 t33 D33 - |H33
3s t3g4 D34 H3gq

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization

as neces

sary.

**Disregard Columns 2 and 3 during baildown test.
They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

- £ .
1) Project DERA - Buffalo Corps of Engineers

2) Location . Truax Field, West of WWTP

Do

3) Date July 15, 1988 5) Well or Boring Number TG-2
4) Personnel C. Jones/P. Shetley6) R = Radius of Well 1.00 (in.)
7) L - Length of Screen 0.0 (fe.)
(from well detail sheet)
8) Static Water Level 15.81 (ft.)
(depth to water)
Well —anl ,.._ R 9) Total Well Depth 24.5 (ft.)
T 10) Slug Volume 0.060 (£t.3)
1 ted S 8.69 .
Ground Surface ) Saturated Screen Length (fe.)
3 N | PRRRREN
% P Depth to 20 3ee
Static Water Time Water (After
' [Level (SwL) Reading*| (Start) |Baildown) Dg|Dy-SWL=Ht| He/H,
1 0 o Do  17.41'|Hg 1.6
o 2 |81 a3 Dy 17' 2" |Hy  1.36| 1.28
&
o _ 3 t2 18 D 17' 1" |H2 1.27} 1.20
L I
— - 3 n
= eof o 4 3 24 D3 17' oo"|H3 1.19] 1.13
_— - O
i = 5 s 28 Dg 16" 11"|Hg 1.11]'1.05
J v 6 t5 33 Ds 16' 10"iHs 1.02| 0.97
i 7 s 39 Dg 16' 9" |Hg 0.94} 0.89
T 8 |t7 45 D7 16' 8" |Hy 0.86| 0.81
9 |t8 52 Dg 1l6' 7" |Hg 0.77| 0.73
1
_J_ 10 £9 1:01 Dg 16' 6" |Hg 0.69| 0.65
% ¥ 11 £10 1:10 |Dyg 16' 5" [Hyg 0.61} 0.57
% = 12 t11 1.21 D1y 16' 4" |Hyy 0.52} 0.50
13 t12 1:36 Dy 16' 3" |Hyy 0.44] 0.42
=l E
14 ty3 1:52 Dy3 lg' 2" Hy3 0.36) 0.34

*Take readings until well is stabilized, if tight
soils -~ test may be stopped prior to stabilization

as necessary.
**Disregard Columns 2 and 3 during baildown test.

They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM
(CONTINUATION SHEET)

Depth to 2% Ixx
Time Wwater (After —
Reading*| (Start) [Baildown) D.|D.-SWL=Ht| Ht/Hg
15 |%14  2.16 [D1a 160 1" |Hia .27 0.26
16 15  2.53 [Dys 16' oo"|H15 0.19| 0.18
17 £16  3.52 D16 15' 11v|H16 o0.11] 0.10
18 ®17  5.17 |P17 15¢ 1057|517 0.07| 0.06
19 1918 315,28 [P1g 15 107|H18 0.02| 0.02°
20 tig Dig Hig
21 t20 Dyg Ha0
22 t24 Dy H2
23 t22 D32 H2
24 t23 Da3 Ha3
25 t24 Dog Ha4
26 t2s Dys H2s
27 t26 Dyg He
28 t27 Dy7 H27
29 t.: Dyg _ Hag
30 tag Dyg Hag
31 t30 D3g H3o
32 t3 D3, H3q
33 t32 D3y H3)
34 tas3 D33 H3s
35 t34 D3g H3g

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

**Disregard Columns 2 and 3 during baildown test..
They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

- & N
1) Project  DERA - Buffalo Corps of Engineers

2) Location . Truax Field, West of Burn Area

Do

3) Date -July 15, 1988 5) Well or Boring Number TG-3
4) Personnel C. Jones/P. Shetley 6) R = Radius of Well 1.00 (in.)
7) L - Length of Screen 10.0 (ft.)
(from well detail sheet)
8) Static Water lLevel 20.40 (ft.)
(depth to water)
Well —e fo— R 9) Total Well-Depth 35.9 (ft.)
r‘ 10) Slug Volume 0.060 (£e.3)
11 ted S Le 5.50 .
Ground Surface ) Saturate creen ngth (fc.)
% R | Depth to 2ee Jee
Static Water Time Water (After
| {Level (SWL) Reading*| (Start) [Baildown) Dy |Dy-SWL=Ht| Ht/H,
L Do 18.8' |Ho 1.6
t
o 2 T 10 Dy 20r 1v |1 g 35 0.30
t
@ 3 2 25 D2 20 14 |H2 ¢ 28 0.26
o 8 o
- t
s ¢ o 4 3 42 - |P3 20 2n |H3 g 53 0.22
—f
—_— = o]
:L = 5 1% 1.18 |Pa 200 oyv |H4 .19 0.18
6 |®5 2.18 |[Ds  20¢ 3v |Hs o ;s 0.14
1 7 |% 3.43 {DPg 20" 3y~ |He .13 0.10
I 8 |%7 6.0 [P7 20" av |H? o.07 0.06
9 |®8 8.01 |Pg 20' 4% |Hg 0.05 0.04
[ ]
10 |® 30,25 |Dg 20 4y~ |H9 o.03 0.02
-
l 1" ©1016:03  |D1020' 43/44H100.00 0.00
EH = 12 t1 D1,y Hyy
13 ti12 D12 Hy2
ié-
: 14 €13 D3 Hy3

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

**Disregard Columns 2 and 3 during baildown test.
They are for office calculations.



AQUIFER PERMEABILITY TEST
FIELD LOG FORM

1) Project DERA - Buffalo Corps of Engineers

2) Location . Truax Field, West of Burn Area
3) Date July 15, 1988 5) well or Boring Number TG-3
4) Personnel C. Jones/P. shetley6) R = Radius of Well 1.00 (in.)
7) L - Length of Screen 10.0 (ft.)
(from well detail sheet)
8) Static Water Level 20.40 (f£e.)
(depth to water)
Well ——e r.—- R 9) Total Well Depth 25.9 (ft.)
1] 10) Slug Volume 0.060 (££.3)
5 3
Ground Surface 11) Saturated Screen Length .50 (fe.)
3 N | PR
3 e Depth to 2e e
Static Water Time Water (After
' [Level (SWL) Reading*| (Start) [Baildown) Dy |Dy-SWL=Ht| He/H,
o o [Pe 1.8 |Ho 1.6
t
el
t
o 3 2 22 D2 20' on |H2 0.35 | 4 33
o & e
pmacd -
[=] - - (-2 4 t3 40 D3 20' 8kn H3 0.31
Sl 5 o r - a; L 0.29
-L = 5 |® 1.04 [P4 20' gv [Hg 0.27 | g 55
)
6 % 1.30 Ds 20' 7y~ |Hs 0.23 | 4 5
I 8 7 3.16 D7 20' ey |Hy 0.14 0.13
9 %8 4.20 Dg 20' 6" {Hg 0.10 0.09
]
_L 10 £9 4.53 Dg 20' 5 ¥4"|H9 0.08 0.07
R 3 '
% 11 t105.47 Dio 20' 54" |H100.06 0.05
% = 12 €11 7.03 D11 20' sy~ |Hiy 0.04 0.04
;:E ] 13 €12 30.18 |D12 20t s+ |H120.02 0.02
14 £1325:30 Dy320' 47m8"|Hy30.01 0.01

*Take readings until well is stabilized, if tight
soils - test may be stopped prior to stabilization
as necessary.

**Disregard Columns 2 and 3 during baildown test.

They are for office calculations.
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Responsc of a Finite-Diameter Well to an Instantaneous
Charge of Water!

HILTON H. COOPER, JR., ]O.H.\' D. BREDEHOEFT, AND
ISTAVROS §. PAPADOPULOS

Water Resources Division, U. S. Geological Survey, Waxhington, D. C.
Abstract. A solution is presented for the change in water level in a well of finite dismeter

after & known volume of water is suddenly injected or withdruwn. A set of Lype curves cotn-
puted from this solution permits 3 determination of the transmimsibility of the aquiicr. (Key

SRS

words: Aquiicr tests; groundwater; hydrulies; permeability)

INTRODUCTION
Ferris and  Knowles [1054] introduced a
methnd for determuning the transmissibility of
W0 cquifer frum observations of the water level
a a well after a known volume of water is sud-

s genly injected into the well, (Sce also Ferns

et al. [1962]). They reasoned that for practical
purposes the well may be approximated by an
mstantaneous line source in the infinite region,

well of finite diameter, a determination of the
transmissibility cun be obtained from the slope
of a plot of heud H versus the reciprocal of
time (1/¢).

Since the volume of water injected into the
well is xr,H,, where r, is the radius of the cus-
ing in the interval over which the water levei
fluctuates’and H, is the initial head increase in
the well, equation 1 can be written

for which the residual head differcnces due t : : —r08/4Ts
b el h/H A { i3
ihe injection are described by : /Ho = (r./4T1)e e
) - and equation 2 can be written
ho= (V/4xTt)e " 54T 1
’ 3
where H/Hqy = r,” /4Tt (4)
{1066 =
h = change in head at distance r and time ¢+ _ Revently Bredehoeft et ol [1966] demo
SR strated by means of an electrical analog model
St 90 s efpokining of a well ifer system that equation 3 gives a
r = distance from the line source or center of o s gl q s

\\‘c“;
t time since instantancous injection;
¥ = volume of wuter injected;
transmissibility of aquifer;
cocfficient of storayg-: of aquifer.

lni
]

5

They reazoned further that the head H in the
injected well would be deseribed elosely by (1)
when r is set equal to the effective radius r,
(Jarob, 1047, p. 1049] of the sercen or open
hole Then, sinee 7, is small, the exponential ap-
oro.vhes unity quiekly, so that the equation
approaches /I = V42Tt wlaeh can be written

T = V(1/0)/4xl] 2
To the extent that the equation is valid for a

! Publication authurized by the Dircctor, U. S.

satisfactory approximation of the head in an
injected well only after the time ¢ is large
enough for the ratio H/H, to be very small
(see Figure 1). The observed discrepancy ap-
pears to arise from the assumption that the w-
jected well can be approximated by a line source.

We present here an exact solution for the
head in and around a well of finite diameter
after the well is instantaneously charged with a
known volume of water.

ANALYSIS

Consider a nonflowing well ecased to the top of
a homogeneous isotropie artesian aquifer of uni-
form thickness, and sereened (or open) throughi-
out the thickness of the aquiier (Figure 2). Sup-
pose that the well i3 instantancously charged

-4 Geological Survey. with a volume V of water. (We will consider
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Fig. 1. Comparison of analog results with curve
repreventing line-source solution.

an injection as a pusitive charge and a with-
drawal as a negative one.) The water level in
the well instantineously moves to the height
H, = V/=r ab ve or below its initial level and
immediately bes ns to return to its initial level
according to sor : function of time H(t). Mcan-
while the head in the surrounding aquifer varies
according to A(r, ¢). Our objective is to find a
solution for A(r, t) and J/(t). The inertia of
the column of water in the well will be neglected.
(See, in this connection, Bredehoeft et al.
[1966]). Since the solution to be obtained can
be superposed on any initial condition, we can
simplify the problem without loss of generality.
by assuming that the head is initially uniform
and coostant,

The problem is described mathematically .by

3a'h/3r’ + 1/r(3h/ar)

= S/T(3h/31) (r>r) (5)
A(r. + 0,9 = H(p (¢ > 0) (5a)
e, ) =m0 (1> 0 (58)

N

2xr, T[dh(r, + 0, Y|/ or

= xr,(311(1)/ 1) (t > 0) (&)
h(r,0) = 0 (r>r) (5d)
HO) = H, = '/xr}

(3e)
Equution 5 is the differential equation goverm. §-
ing nonsteady radial flow of confined gripg.
water. (Sce, for example, Jacob, 1950, p. :33,) &
Boundary enndition 3a states that after the firgt
instant the head in the aquifer at the face of the
well is cqual to that in the well. Boundary cop.
dition 56 states that as r Approaches infinity
the change in head approaches zero. Equation
Sc expresses the fact that the rate of flow of
water into (or out of) the aquifer is equal to the |
rate of decrease (or Increase) in volume of water -
within the well. The conditions 5d and 3¢ state
that initially the change in head is zero every.
where outside the well and equal to H, inside
the well.

By applying the Laplace transform with re-
spect to time the problem is reduced to

O°h/or’ + 1/r (9h/3r) = (S/T) (pk) (6) =
ko,p) =0

[0A(r, + 0, p))/ar ,
= (/2. T)[ph(r, + 0, p) — H,] (68)

for which the solution is

(63)

r.SHaKo(rq)
T'l[’aqKO('-'l) + "-01\'0(".0)]
where ¢ = (pS/T)4, and @ = r'S/r.k.
The solution A(r, ¢) is the inverse transform,
which is available from the analugous problem
in heat flow [Carsiaw and Jaeger, 1959, p. 342)

hr,p) =

Mg

an
h=2h [ T e Latur/ey _ *-P;
) ~ 2] = Vatarry S

- . fime.
) = 2a7,0)) 72 @ ¥n,
where 8 = Tt/r." and o 3.2: 1
8@ = o) = 2as, ()P P
f L"-Yc[“-\ _ my[[.&" . Mng
1—”7
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y i8 reduced to
- s
) = (S/T) (PR) (6) $Rbe head 1112) inside the wel, Sbtained by sub-
| =i (69) "‘tuting T =1, in equation §, is_

. S =(8lla/e) [ e aufua) (9)
: : ° -
5 0.7) = Hol  (BY S Vulves of H/H, computed by numerieally in-
. DgTating equation 9 are given in Table 1. Values
-,'.'"boml:lnml irom the line-source solutions, equa-.
e fions 5 and 4, are given in Table 2. In Figure 3
the values from Table 1 are representod as a
SAmily of five curves of H/H, versus the di-
< Mensionless time paramneter B = Tt/r? one
azurve for cach of five values of the parameter
= r'S/r Also represented, by a dashed
; ;:.lrve, are the values computed from cquation

+ -'hl\-o("- QH
-

t=r'S/r
ue inverse transform,
the analugous problem
‘ laeger, 1959, p. 342]

xr/r,)

Y 3 that the line-source solutions 3 and 4

I= Y(wa/r)  igiaPoposd by Ferris and Knowles [1954] give a

" §%.Toe approximation of the finite-source salution

r S (37‘-: Z¥0aly for large values of the time parameter
L ) :

' g* It i3 appurent from Tables 1 and 2 and from

:_ /1. The approximation seems to be accepta-
,-."N‘ for Tt/r? greater than 100 (or, cquivalently,
ke H/ll, less than about 0.0025). (In the test
4 Specdway City, Indiana, used by Ferris and
s fDowles 1o exemplify their method, fl/H,

N RN A R c.

»? w.d ob
Ob1 LO.ckiy ard
Nwdicn =

I

//’I/ffﬁ/f/l/l/f_f

I alizead representation of a well into which a volume V' of water js swddenly

injected.

transmissibility detcrmined from these data i
agreed fairly well with one obtained by another "
method.) Lk
A family of type curves plotted on cemilog-
arithmic paper, as in Figure 3, permits a de-
termination of the transnissibility. The method
i8 similar to the Theis graphical method [Wen-
2cl, 1942]. A test on a well near Dawsonville,
Georgia, will be used to demounstrate the method.
This well is cased to 24 m with 15.2<m (6-inch) -
caging and drilled as a 152-cn open hole to a
depth of 122 m. Figure 4 is a reproduction of a
chart showing the hydrograph of the well after

the sudden withdrawal of & long weighted float

from the well. The weight of the float was 10.16
kilograms, and hence by the principle of Archi-
roedes it had displaced a volume of 001016 m®
of water when floating in the well. Its with-
drawal was therefore equivalent to a negative - .-
charge of V = 0.01016 m’. From the relation T g
H, = V/xr! the initial head change is found to
he H, = 0560 m. =

The hydrograph in Figure 4 was recorded
electrically from a pressure transducer, which
was suspended below the water surface in the
well. Table 3 lists data from this chart. Tu de-

S =
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x, ;““t—— o e e S i S e § g - e —
g; HH, i
;f ﬁﬁ Tt/r a =yt a =107 a =10 a =10 a = 1o ;

ey - —————— e ———
§) 1.0 X 10~ 0.9771 0.9920 0946y 0.0085 0 Oy +
. 2,15 X 10-3 0.9633 0.9876 (R 0.9974 0 wos; S
7@ 1.64 X 107 0.94%) 0.9807 (URTATEY N IRGINAS (VU] Y
i 1.00 X 10~ 0.923s 0.9693 09533 0.9915 0.09u42 £
S @ 2.15 X 10— 0.8860 0.9505 0.9744 0.9841 0. 988X g
. 164 X 10—t 0.8293 0.9187 0.9345 v.9TN1 0.97s1 -2
3 1.00 X 10= 0.7460 0.8635 0.9183 0 434 0.9572 &
. 2,15 ¥ 10 0.62359 0.7782 0.8338 0.5935 U.9167 §‘-
K 464 X107 04782 0.6435 0.7436 08031 0 8410 E
i o 1.00 X 10¢ 0.3117 0.4598 0.5729 0.6520 - (1. 70S0) e
e 2.15 X 10° 0.1665 0.2597 0.3513 0. 45364 05013 2]
4 N 4.64 X 10¢ 0.07415 0.1086 0.1554 0.2us2 02620 L
L 7.00 X 104 0.04625 0.06204 0.0%519 0.1161 0.1521 A
@ X 1.00 X 1t 0.03065 0.03750 0.04521 0.06535 0.ON5TS P
1.40 X 16 0.02092 0.02414 0.02844 0.03492 0. 04425 k-
4 gs‘ig 2.15 X 1o 0.01297 0.01414 0.01545 0.01723 0.019% g
{ 3.00 X 10t 0.009070 0.009615 0.01016 0.01053 0.01169 -
4 4.04 X 100 0.005711 0.005919 0.006111 0).00G:319 0. 16554 [
i T.00 X 100 0.003722 0.003s09 0.003S84 0.003962 0 (04046 ¥--
Ao nd 1.00 X 100 0.002577 0.002618 0.002633 0.0026%3 0.002723 £
2.15 X 100 0.001179 0.001187 0.001194 0.001291 0.001208 :

lotted on semilogarithmic paper of the same With the arithmetic axes cuincident, the data

Oradect, Ualiew

caie as that of the type curves in Figure 3, plot is transiated horizontally (o a msit.iox‘jz‘:j
: and this plot is : uperposed on the type curves. where the data best fit the ty[e curves, as
; 'ABLE 2. Values of H/H, for Line-source Approximation of a Well
H/H, from equation 3
3 ‘ II/Hg from
! Tt/r? a = 10" a =10 a =10 a= ]0¢ a =yt eq. 4
1.00 X 10— 0.000000 20.52 194.7 243.8 249 4 250.0
2.15 X 10— 0.001035 36.35 103.5 115.0 116.2 116.3
4.64 X 10— 0.2463 3l1.44 51.08 53.59 23.83 33.88
1.00 X 10— 2.052 19.47 24.38 24.94 24,49 25 (0
2.15 X 10— 3.635 10.35 11.50 11.62 11.65 11.69
4.04 X 10— 3.144 $.103 5.359 5.385 2.388 5.38%
1.00 X 10— 1.947 2.438 2.494 2.499 2.0 2.500
2.153 X 10— 1.085 1.150 1.162 1.163 1.163
4.64 X 10 0.5105 0.5359 0.5385 0.5388 ‘ 0.5338
1.00 X 10 0.2438 0.2494 0.2499 0.2500 0.2500
2.15 X 10° 0.1150 0.1162 0.1163 . 0.1163
4.64 X 10° 0.05359 0.05385 0.05388 0.05353
7.00 X 10° 0.03558 0.03570 0.03571 0.03571
1.0 X 100 0.02494 0.02499 0.02500 0. ‘.’509
1.40 X 108 0.01783 . 0.01788 0.01786 -
2,15 X 108 0.01162 0.01163 - 0.01163
3.00 X 104 0.008326 0.008333 0.008333
4.64 X 100 0.003385 0.005388 0.003:358
7.00 X 164 0.003570 0.003571 0.003571
1.00 X 10 0.002499 0.002500 n.002500
2.15 x 10 0.001163 : 0.001163
4

g
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Type curves for wells
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Line-source cpproximation, f’ =
H
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|
or open hole

= rodws of cosing

4
“ rodius of screen JI
|
|
\ n interval over |

B,
-

which woter leve! -

Hucruares
VT L .
e S = Storage coelficient —

of aquiter

| ident, the data - i
o & [)OSIUM_‘ 10 10 10"

type curves, as. '7

uhnwn in Figure 5. In thiz position the time

g sce on the data coordinates is found to
,ae?xe the value Tt/r.,' = 1.0 on the type<curve
L #cndinates. Hence the transmissibility is com-

8

—

©oocooocoposcombntlia

_ (L ey
(n

% _In principle the coetficient of storage can be
;f‘klt!minod by interpolating from its values for
"0 curves that lie on either side of the data
"‘Ot iIn the matched position. Thus, in the ex-
=2Wple just described, the coefficient of storage
**mld be § = 10, since for this well r, = r,,

,.

s . 2.
= 3.3 cm’/se¢

~——

spaggoea-e

01786 - Wrh.t o = S, and the points fall on the curve

01;"’;‘:}’3“’ _"‘h! = 10”. However, because the matching of

g:'»‘i <3 plot to the type curves depends upon the

003571 _.45‘45 of the type curves, which differ only

002500  §-3%htly when a differs by an order of magnitude,

001163 £:determination of S by this method has ques-
e —

t'lm.'llﬂv reliahility,

7'/:" i %

Fig. 3. Type enrves for instantancous charge in well of finite diameter.

The deternination of T is not so sensitive to
the clxoice.of the curves to be matched. Whereas
the determined valoe of S will change by an

s, ki
Al
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Fig. 4. Hydrograph of well at Dawsonville,
Georgia, showing response of water level to the
sudden widulrawal of a weighted float.
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TABLE 5. Bise or Water Level i Dowsonviile
Well alter Tuatantaneous Withedrawal
of Weighted Float

£ (sec) 1/t Head (m) H (m) H/it,
-1 0.896

0 0.356 0. 560 1.0
3 0.333 0.430 0.457 0.516
6 0.167 0.5 0.392 0.700
9 0.1 0.551 0.345 0.616
12 0. 833 0.38s 0.308 0.550
15 0.0667  0.616  0.230 0.500
18 0.0556  0.644 0.252 0.450
21 0.0476 0.672 0.224 0.400
24 0.0417 0.691 0.205 0.366
n 0.0370 0.709 0.187 0.334
30 0.0333 0.728 0.168 0.300
33 0.0::03 0.747 0.149 0.266
36 0.0278 0.73 0.140 0.250
39 0.0258 0.763 0.131 0.234
42 0.0238 0.784 0.112 0.200
415 ~0.02x22 0.788 0.108 0.193
48 0.0208 ° 0.503 0.093 0.166
51 . 0.0:96 0.807 0.089 0.139
54 0.0'85 0.514 0.032 0.146
57 0.0 73 0.521 0.075 0.134
60 0.0 37 0.825 0.071 0.127
63 0.0.39 0.331 0.063 0.116

-

order of magnitude when the data plot is moved
from one type curve to another, that of T will

. change much less. From a knowledge of the

geologic conditions and otber considerations one
can ordinarily estimate S within an order of
magnitude and thereby eliminate some of the
doubt as to what value of « is to be used for
matchiog the data plot, .

Figure 6 shows the data from the test un the
Dawsonville well plotted according to the Fer-
ris-Knowles method. The points do not fall
along a straight line as postulated in this method
but, instead, fall along the trace of the type
curve for @ = 10, which has been transferred
from Figure 5. Also shown is a straight line
through the origin whose slope, when used ac-
cording to the Ferris-Knowles method, will yield
the transmiewibility of 5.3 cm’/sec obtained by
matching the data to the type curves,

CONCLUBION

The judgment of an expericnced hydrologist
is necded to decide the signifiean-, il any, of a
determination of T by the method of instantaye-
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Fix. 5. Plot of data from test at Dawuomﬂk.ﬁ-; a
Georgia, superposed on tvpe curve. : ]

ous charge. As Ferris et al. [1962] propert
warned '

the duration of a ‘slug’ test is very short,
hence the estimated transmissibility deter-
mined from the test will be represcutative | G
only of the water-bearing material close to the = p-
well. Serious errors will he introduced upless
the . . . well is jully developed and com- .

pletely peactrates the aquifer. o

Few wells enmpletely penetrate an aquifer, but - §-

it is nevertheless poesible under some circum- . £

stances for a hydrologist to derive useful uge
fornation from a'test on a partially penetratiog. i
well. Since the vertical permeabilities of most’. g
stratified aquifers are only emall fractions of ~ =7
the horizontal permeabilitics, the induced Jow - =
within the small radius of the cone that de- %
velops during the short period of observation is .
likely to be essentially 2-dimensional. There= '«
fore, the determined value of T would represent

approximately the tran.pi-silility: of 1hat part
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WEBER, HILLEMEIER & FISCHER

INCORPORATED
!GISTERED PROFESSIONAL ENGINEERS

REGISTERED STRUCTURAL ENGINEERS GMJ“{&”? gmm ,and .eaad Smeyolu

REGISTERED LAND SURVEYORS

782 NORTH HENDERSON STREET GALESBURG. ILLINOIS 61401

PHONE 343 .95282

August 11, 1988

Mr. Thomas M. Lachajczyk
Program Manager
Envirodyne Engineers, Inc.
12161 Lackland Road

St. Louis, Missouri 63146

Subject: Surveying Services
Truax Field
Madison, Wisconsin
Our Project No. 18838

Dear Mr. Lachajczyk:

Horizontal coordinates and vertical elevations for ground water monitoring
wells in and around Truax Field are as follows:

Well
Designation North East Elevation Comments
TG-1 2907.86 1458.63 20.11 Top well pipe
TG-1  memmmee | meeeeee 17.29 Top brass survey plate
in concrete
TG-2 2553.77 1846.24 15.51 Top well pipe
TG-2 = eme————— —————— 12.77 Top brass survey plate
in concrete
TG-3 8068.0U4 3381.54 24.38 Top well pipe
TG-3 = mmem———— s 21.64 Top brass survey plate
in concrete
101 3249.60 2052.71 22.18 Top well pipe
104 4270.00 1950.00 37.87 Top well pipe
1218 3680.47 2049.92 36.48 Top well pipe
121D 3680.47 2049.92 36.18 Top well pipe
152 3341 1389 25.77 Top well pipe

(coordinates per 1971
Kaufmann Report,
well 152 only)



WEBER, HILLEMEIER & FISCHER, INC.
Consulting Engineers & Land Surveyors

Mr. Thomas M. Lachajczyk -2~ - August 11, 1988

Horizontal coordinates for soil sampling locations in and around Truax Field.
are as follows: .

Soil Sample

Designation North East Comments
TS~1 8150.18 3426.30 Burn Area
TS-2 8203.92 2515.92 Burn Area
TS-3 7020.52 3713.84 Fuel Storage Area
TS-4 - 6950.16 3823,79 Fuel Storage Area
TS-5 T179.77 3767.78 Fuel Storage Area
TS-6 8355.02 3469.68 Burn Area
TS-7 2318.13 2218.48 Sludge Bed Area
TS-8 2365.06 2184.33 Sludge Bed ARea
TS~9 2432.28 2156.64 Sludge Bed Area
TS-10 8068.04 3381.54 Burn Area - -

Same Area Iocation as TG-3

TS-11 2667.72 3280.26 Irrigation Area
TS-12 2486.64 2695.08 Decant Pond Area

Horizontal coordinates and vertical elevations for the three (3) survey
control monuments set by our firm for subject project are as follows:

Monument

Designation North East Elevation Comments
CM-1 2713.95 1768.78 18.67 WWIP Area
CM-2 7182.53 3927.95 9.03 Fuel Storage Area
CM-3 . 8174.86 3277.04 23%.56 Burn Area

The above horizontal coordinates are based upon re-establishment of the local
horizontal grid (Kaufmann, 1971) by the use of existing known coordinates for
wells 104 and 121. Vertical elevations are based upon the City of Madison's
local datum.



WEBER, HILLEMEIER & FISCHER, INC.
Consulting Engineers & Land Surveyors

Mr. Thomas M. Lachajezyk -3- August 11, 1988
Please find enclosed 1 copy each of all of our field notes and calculation
sheets for your use.

It has been a pleasure working with you on this project, and if we may be of
any further service on this or any future project, please do not hesitate to
call or drop me a line.

Thank you.

Yours very truly,

/ N ,
4122;é445ﬂ>u4?7Aigaaaquaj

¢y

Stephen M. Bruner

SMB:ch
Enclosure
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APPENDIX G
CHAIN OF CUSTODY FORMS



E%R&%SNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

12161 Lockland Ra. PROJECT NUMBER:S/#SZH ? DATE WORK IN. REPORT 10 Z// L Plga.Bol 3 !
$T.Louls MO 63146 7&.// > _— -
(Nq):g‘.gg‘o REQUESTED BY: B"l ﬂb COLRECEIVED 8Y:

SPECIAL INSTRUCTIONS: 7;%08.}( /E/o('

DATE REQUIRED:

_‘i_@(\? ANALYSES REQUESTED

SAMPLE IDENTIFICATION

LAB NO SITE CODE/ DATE . X Wi
- | samPLE DESCRIPTION [cOLLEcTepn| PRESERV. | CONTAINER 17, Ry COMMENTS

T W= 1582 |0 R-AFCE Aescoe Ve

[ W~ { HNo3 |G F LI _ Hesoteu e
TWwW—5 _ Hal p-0 [~ | 1"

Tw-S ANNDs \ G- £ ] |1 //
B T6-16 f&" -7t e/ V] Y,

TG -6 iNOs | @t Pl | B /7
~C Wletfaks (&)e Ak, S.

Ao, cA, Co,
N | L B
| Mt ls (5 Ax,

wololwloo|lonwlealwino| = 1ITEM

/

/
!
|

12 R Se ds, Hs, CA
13 N Cm Plgi Bcj A=,
14

~1_ | fFe M.

"N —_

7

/

{TEMS TRANSFERRED RELINQUISHED BY Date Time RECEIVED BY Date | Time REAS‘ON for TRANSFER
’ o ] 1 T

—-4 ﬂ’:_sluﬂfﬁy 45| o] Fec < Pssg(8ap Sl LA Sk

-G v Ex 7//0/11{ 0750 | £ . %%O750

DISTRIBUTION: WHHE SamplnC ﬂod an PINK - P¢ oncl Mon oqc

Lela LA T ]



ENVIRODYNE
ENGINEERS

1216} Lockiand R4
ST.Louls ,MO 63148

(314) 434-8960

AN

k PROJECT NUMBER: 3/44/-
— REQUESTED BY:

SPECIAL INSTRUCTIONS

S: i Cr. Pb, B
maraes A As,,Se_.Aé-,Z/cr, QI,, Ce, Pb, B

DATE WORK

RECEIVED BY

Dol

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

REPORY YO ML

Pngo_ﬁol_/_

DATE REQUIRED: /5§ Y

DISTRIBUTION: INI!E SomplcCuuoclcn PINK onuﬂ Ionogor

ANALYSES REQUESTED
SAMPLE IDENTIFICATION <
2
g' LAB NO. SA“Pf:i:sz:E.;"o“ lcof:::leo PRESERV. | CONTAINER é‘Q_ i COMMENTS
1180230 Ta-2A Resssble 71565 | Hel | dx@rin v
2 | & 4 | \ HNOs | Qe v
3 132l T6-1 msmm'ole. et | 0r6e] v
4 J J HNO 3 Or . v
5 73130 Tw-{ Hel axoré_ VA
6 J J HaO03 (Qr /A v
7 7314 Tw-§ Mol  18x9rGe | (v
0 I RN § fo | Qe b || |/
9 7315] Tw-1 1 \ Het | AxQrGel v
10 J y HNOs | Qrl
1}]
12
13
14
15
16
ITeMs TRANSFERRED] ReLINayshgn BY [oATE | TiMe | REcEVED Y [ 0ATE | TIME | REASON FOR TRANSFER ROUTING
| y O secC
&;L{’,(,I,X',IO o L 7‘, ,,4{& 0| M. & Juudd I/Agjfzﬁ (900 jN&VfUS‘_ 00 6CMS [J 6CMS MGR
O ORS PREP
] ORS LAB M6R
O INORGLABMGR
01 LAB MGR
O OFFICE MOR
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SPECIAL INSTRUCTIONS: &

ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WO 1
ENVIRODI RK REQUES

12161 Lackiong ke, PROJECT NUMBER: AD\UYN-Q00\ 1 DATE WORK IN C/?/ff

REPORT 1O _ TM L Page | ot \_
$T.Louls, MO 631468 K ’
REQUESTED BY: DERD  Receiveo sy T:Mg DATE REQUIRED: 7/ 5/£8.5

(314) 434-6960
Bo)SE R Hi-CbCR, Pb,BA, VA

EE, Mo ' ANALYSES REQUESTED
SAMPLE IDENTIFICATION AR kg
3 SITE CODE/ DATE .‘f;“ :s\) )
r | YAB N0 | sampLE DESCRIPTION [cOLLECTED| PRESERV. | CONTAINER SR INENY COMMENTS
1 Bl TG -1 5 6~)-8& | Hvo3 TRy P\
2 | @7 PE5 N [axuom|
3 [g% / Bl |ax8y 6\
4
S
6
7
]
-3
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1"
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DISTRIBUTION: WHITE -Samoie Custodian PINK - Praiart M
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ENVIRODYNE

$T.Lowis MO 63148

- CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
Q ENGINEERS , @
} 2161 Locatana ma.  PROJECT NUMBER: DMWY -GCF(T)  DATE WORK IN,

(314) 434-6980 REQUESTED BY: RECEIVED BY:

SPECIAL INSTRUCTIONS:

REPORT 10 XM L- Page 2ot
pATE ReQuiRen: CBJIBAR

DISTAIBUTION: WHITE -Sampig Custodien  PINK - Projec! Menager

ANALYSES REQUESTED
SAMPLE IDENTIFICATION 5
g' LAB NO. mwf:i:;::f‘;"o“ hcof:::,w PRESERV. | CONTAINER ;g 3 COMMENTS
i T5-8 o73fee ] cord |2 s I petals®= ps Se, Ry
2 T5-8_ 25 anbes 0q,Cd Cx, B 6
3 T3S -R v 4 R
4
5
6
1
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHEDBY | DATE | TIME | RECEIYED §Y | DATE | TIME | REASON FOR TRANSFER RoUTING
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O ORe LABM6R
) INORGLAB MGR
O LAB MGR
O OFFICE M@R



ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
ENGINEERS

\2161 Lockiand s, PROJECT NuMBER: 31 H-OCKED)  DATE WORK IN. 72/ .3//F  mepont 10 YML Page ot I8

ST.Louls MO 63146

(314) 434-6960 REQUESTED BY: RECEIVED BY: L// DATE REQUIRED. c&“am
SPECIAL INSTRUCTIONS:

" ANALYSES REQUESTED
SAMPLE IDENTIFICATION & -
z-‘ LS KO. SAMP:::)ecsoc:Eu;non OS:E‘CE‘ED PRESERV. | CONTAINER § COMMENTS
! Ts-9 o7ha/88) co Jozalass v Mera\cP = R, Se,
2 | | ostecarker g Wa Cd Cc, B
3 L ‘I’ ;L (B’:: 3 7 7 1
4
5
6
1
8
9
10
"
12
13
14
15
16
TEMS TRANSFERRED| RELINQUISHED BY | DATE | TIME | RECEIYRO BY | DATE | TIME REASON FOR TRANSFER _ROUTING
13 CZ%&A oD | I 7 8°° | Hon Iy CES ey
' = O ORe PREP
O ORE LABMG6R
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CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
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$7.Louls, MO 63148
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3 v ¥ 4 M Vv = T Y
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5
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R o Ll e e IS e 5T st O scus Qacusuan
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ENVIRODYNE
ENGINEERS

CUSTODY TRANSFER RECORD/LABORATORY

WORK REQUEST

12161 Lockiana me. PROJECT NUMBER: SIUL 20O 0ATE WORK IN /3/§ REPORT 10 T ML PageSor IR
(319) 4546080 REQUESTED BY: RECEIVED BY: {] — DATE REQUIRED: _QQZLE/@
SPECIAL INSTRUCTIONS:
ANALYSES REQUESTED
SAMPLE IDENTIFICATION qa
Y o
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CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
DATE WORK IN. 7 /7 3/FF
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PINK - Project Manager
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DISTRIBUTION:
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! 80} A g™ | goalyces =g
il { S A V/E Sy O 6CMS [J 6CMS MGR
Q‘}‘ % O ORG PREP
O OR6 LABMGER
O INORG LAB MGR
O LAB MeR
O OFFICE MGR



SPECIAL INSTRUCTIONS:

AN
-

ENVIRO%SNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
‘261 Lochiene me,  PROJECT NUMBER: S YH-AYYD oate work n. 7/ 3/£4  mepony vo T L Pege ot [B
$T.Louis , MO 63146

(314) 434-6960 REQUESTED BY: RECEIVED BY: ATE neoumeo;m'&am

ANALYSES REQUESTED
SAMPLE IDENTIFICATION " _
-
3 1
2 | tae no. smpfle'zscs(::‘:;non COLDLAECEleo PRESERV. | CONTAINER ’§g j COMMENTS
! TWw-2 rP-z,/,z,\,/ea HeL \ pebalsR= Rc Se R
2 \ | ) . s§ Hg 1¢d, Qx; Nsl. | W9
3 | V[ oy [0 qetadks
4
5
6
]
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHEDBY | DATE | TIME | RECEIVED BY | DATE | TIME | REASON FOR TRANSFER ROUTING
ec
-3 %_o % M/ZZM%A?//% £° | Avalycec D ows O acus MoR
O ORe PREP
[0 ORG LABMGR
O INORGLABMGR
O LABMGR
00 OFFICE M@R

DISTRIBUTION: WHITE ~Sample Custodien PINK - Project Menoger



SPECIAL INSTRUCTIONS:

AN
-

ENVIRODYNE

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
ENGINEERS . ’
12161 Lachtans ma. PROJECT NUMBER: JIYY -BLEX) oaTE WORK IN. 7 REPORT Yo _T/U( _ Pageq ot /(8
rararaeees ¢ REQUESTED BY: RECEIVED BY:

00 { DATE a:oumeo;m

ANALYSES REQUESTED
SAMPLE IDENTIFICATION i J<
g‘ LAB NO. SAMP:;':)ECSOC:EI:'IION OI‘.):E'CE'ED PHESERY. | CONTAINENR § j‘ COMMENTS
! Tw-4 s)\afes | AC)  Blucd viale plet [P = Prs,Se,fk.
2 ' l L’. 2D G\auﬂ \/ y H‘g ) C‘IAC‘J!PI;}&& -
3 v ! HNOz [ ax Plad,
4
)
6
1
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHEDBY | 0ATE | TIME | REGE\VED BY | DATE | TIME | REASON FOR TRANSFER ROUTING
J=E C o)) Wﬁf/& 7/% £ gty SES C['_]l :gus O 6CMS MGR
C., ' O ORe PREP
O ORe LABM@R
O INORG LAB MGR
O LAB MGR
O OFFICE MGR

DISTRIBUTION: WHITE -Sampie Custodien PINK - Project Menager



ENVIRODYNE
ENGINEERS

1216) Lockiend Re.

-

$T.Lovls

(314) 434-6960

MO 83146

SPECIAL INSTRUCTIONS:

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
PROJECT NUMBER: 344 -2
REQUESTED BY:

7/3 fc?

DATE WORK IN.

REPORT T10: ZM -

RECEIVED BY: ( z%ﬂ Z“%one REQUIRED: W

Ploo/_Q_olfg

DISTRIBUTION: WHITE -Sampie Custodien  PINK ~ Projec) Menoger

ANALYSES REQUESTED
SAMPLE IDENTIFICATION " g
g LAB NO. SAMPf';ﬁ:s%‘:;"o“ pcof:e':uo PRESERV. | CONTAINER §j COMMENTS
! T-5 olyzpp | Hel nowd wilsy’ Me &2, e, Rsy
2 | ' \lr )Qtdmss a .CJ C‘-\‘. PL
3 J TV N
4
5
6
]
8
9
10
11
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TIME | REGEJYED BY | DATE | TIME | REASON FOR TRANSFER _ROUTING
=3 %mﬂ 18D _LA UL 7] 7 HYR[SES O ocMs Oacus MR
A C1 OR® PREP
O ORe LABM6R
[0 INORG LABM6R
0] LAB MGR
O OFFICE MGR



ENVIRODYNE
ENGINEERS

$T.Louls ,MO 63146
(314) 434-6960

SPECIAL INSTRUCTIONS:

RECEIVED BY:

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
pROJECT NuMBeR. JIHH-HBATL  oare work In 7/3/%(

REQUESTED BY:

REPORT 10 _TML_ Pagell o1 /8

{ oave aeoumeo.g&]_&,{&ﬁ

ANALYSES REQUESTED
SAMPLE IDENTIFICATION ~ @
2 SITE CODE/ DATE %-
w | LABNO. | . upie DEscripTiON [cottecTep| PRESERV: CONTAINER b/ ﬂ COMMENTS
! Te=1  [ozwes] el fhiudulsl 6= Assch,
2 &VA QgC[as. [ “Q\CA.CI' p}\ ﬁq.
3 d KINO3 1) ae Plesk, v Ne, Fe M
4
5
6
1
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY [DATE | TiME | RECEIYED BY | DATE | TIME | REASON FOR TRANSFER RouTiNe
: O ec
|1-3 (fhnﬁb,,a s 4 0) M&@ /bf&f W/*,/Vf[; O 6CMS (] 6CMS M6R
- O ORG PREP
O ORG LAB MR
O INORG LAB MR
0O LAB MGR
O OFFICE MGR

DISTRIBUTION:

WHITE - Sompln Custodien PINK - Projec! Menager

VE e AW Becncda A N Fisld Fane




AN
-

ENVIRODYNE
ENGINEERS

1218) Locklond Re.
ST.Leuis , MO 63148

(314) 434-6%80

SPECIAL INSTRUCTIONS:

RECEIVED BY:

2/} 3 [£E

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
PROJECT NUMBER: 3 IHH—BIT) oaTE woRK IN.

REQUESTED BY:

REPORT 10: "THAL-- rageedor /B

. DATE neoumso;@ﬂ&lgﬁ

ANALYSES REQUESTED
SAMPLE IDENTIFICATION
-
é LAB NO. smpf';f):sz:e‘;"o“ Lo:):::leo PRESERV. | CONTAINER :,0:;?{ COMMENTS
1 TG o7/ U&& el g_@h‘v . N B:Prs;ﬁc R
2 JL % etGlay *ﬁaﬁ-‘m‘r—&@j—j’ -
3 HNO3 . J No, Fe, My,
4
5
6
7
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TIME | RECEIVED By, | DATE | TIME | REASON FOR TRANSFER RouTine
=3 <7 16cD {v/ 7///6 Wﬂ—_ﬁfj‘gj g :gus ] 6CMS MGR
) ORG PREP
O ORG LABMGER
O INORGLAB MR
0O LAB MGR
O OFFICE MGR

DISTRIBUTION: WHITE -Sampie Custodien

PINK — Projec) Menager




ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

ENGINEE
& ,,..,L,c.,,ﬁs,,.. pROJECT NumBER: IH4-RIUY) oaTe work In. 7'//3//59 REPORT 10 AL Pagel3or /8

$T.Lowis , MO 63146

P g REQUESTED BY: RECEIVED BY: ( ;Mﬂzﬂf_/nne REQUIRED. W

SPECIAL INSTRUCTIONS:

ANALYSES REQUESTED
SAMPLE IDENTIFICATION -
3 SITE CODE/ DATE %‘ »
W | tAB NO. | o upie escripTion JcoltecTep| PRESERV. | CONTAINER |5 [ COMMENTS
n T6-3 07)i3/8% | L uils Metals® = Ry e,
2 l L BRerclyl V] H« : (‘A Cg,_L,_Eq,L
3 J o3 nax 2 v
4
5 '
6 Please note thats
] Sg le many
8 be um QunanmﬁLJ
9 w/ selewcks, T
10 t\nt A \lexy
1" el ﬁlm',cz nE
12
13 |
14
15
16
|TEMS TRANSFERRED| RELINQUISHED BY | DATE | TIME | RECEIYED BY | DATE | TIME | REASON FOR TRANSFER JOUTING
-3 %M 18col At Lo\ pAlysES = oS
C 4 O ORG PREP
O ORG LABM6R
O INORG LAB MGR
O LAB MGR
O OFFICE MGR

DISTRIBUTION: WHITE -Sample Custodien PINK - Projeci Menager




ENVIRODYINE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
Q‘ ENGINEERS

12161 Lochiana ng. PROJECT Nuuafnlm DATE WORK IN. ]/3/5& REPOAT 10 “TML- Pngo/_‘tollg

ST.Lowis , MO 63148

(314)434-¢960  REQUESTED BY: RECEIVED BY: ( MZZ@% DATE REQUIRED: M
SPECIAL INSTRUCTIONS:

ANALYSES REQUESTED
SAMPLE IDENTIFICATION “ Q
3 DATE
~ | LAe No. SAupf?f)ecs(:::Eu’mou m:ouhscuo PRESERV. | CONTAINER § E’;{ COMMENTS
! Y6 -lo srliz/ep] el Bowuad) 4,»\:11155 As,Se Ao
2 | 1B)ae Gl e, e, 0 B,
3 z v (Dec M ¥ Mq Fe, T
4
5
6
1
8
9
10
1
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TiME | RECEIVED Py | DATE | TIME | REASON FOR TRANSFER _ROUTING
O ec
-3 ( ! W@ T Pyplyse s D oomE O 6cus Men
) ORG PREP
O ORE LABM6R
O INORGLAB MGR
O LAB MGR
O OFFICE MR

DISTRIBUTION: WHITE -Sampie Custodien PINK — Project Menager



-

-

ENVIRODYNE
ENGINEERS

12161 Lockliond R4.

CUSTODY TRANSFER RECORD/LABORATORY
PROJECT NuMBER: I8

DATE WORK IN ./

/ J

WORK REQUEST
REPORT 10 “T/AIL_

Plgo@ﬁ

ST.Lovis, MO 63146
(314)434-69¢0  REQUESTED BY: RECEIVED BY: / DATE REQUIRED. 2/8
SPECIAL INSTRUCTIONS:
ANALYSES REQUESTED
SAMPLE IDENTIFICATION “
3 DATE v
r | LA8 NO. sauvié‘zecs(:l::mon |couecveo PRESERV. | cONTANER | © COMMENTS
! TX- L lp'?l 12468 colD ol uh(S / -4 sn I\J
2 j —
K
4
5
6
]
8
9
10
1
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TIME | REGEIVED BY | DATE | TIME | REASON FOR TRANSFER _ROUTING
4 ;& 77 : e 0O ec :
——L_—%va 7/M £ #,l‘(/ft/‘( O GCMS [ 6CMS MGR
: O ORe PREP
O ORe LABM6R
O INORG LAB M6R
O LAB MGR
O OFFICE M6R

DISTRIBUTION:

WHITE -Sample Cusrodien PINK - Project Manager




ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
Q‘ ENGINEERS , -
12161 Locatona me. PROJECT NUMBER: )Y ~BOcc)  DATE WORK IN. 7/ f REPORT 10- T ML PngJ_éol_B
k $T.Lowis ,MO 63148 N
(314) 434-6980 REQUESTED BY: RECEIVED BY: DATE REQUIRED: mﬂ&[%
SPECIAL INSTRUCTIONS:
ANALYSES REQUESTED
SAMPLE IDENTIFICATION <
3 DAT <
W | a8 NO. SA“Pf:z:sT:;"ou _cou‘e:'w PRESERV. | CONTAINER g f COMMENTS
1 TY-4 O’l!ll'/% HeL 2 vils vV Mtil:als 8 ﬂ'S,Sei
2 J k bO&G‘OSé \/ ﬂ(x“ﬂ‘CA1C—‘thx
) N r " oz a1 7 ¥
3 4 v B0 Ng y Sl Fe My
4 \
5
6
7
8
9
10
1
12
13
14
15
16
ROUTING
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TIME | RECEIYED BY | DATE | TIME REASON FOR TRANSFER —_—
_ 0 sc
=3 W-lgb C,/ 7/6 fw W'}.IJ/'CEE 0 6CMS8 (JGCMS MGR
S 0 ORe PREP
0 ORE LAB MER
[0 INORGLAB MGR
O LAB MGR
0 OFFICE MGR

DISTRIBUTION: WHITE ~Sompie Custodien PINK - Project Menager



A
-

ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
ENGINEERS

12161 Lochiond e, PROJECT NUMBER: 3)‘1"\‘6&(1) DATE WORK IN 7/,(3/@? REPORT 10 “tMUL_ P.g.l_7o:18

ST.Louwis ,MO 63148

(314)434-69¢0  REQUESTED BY: RECEIVED av%j{é’{/fi/ DATE neoumeow

SPECIAL INSTRUCTIONS:

ANALYSES REQUESTED
SAMPLE IDENTIFICATION o
?-' AT N SAqu::)ecs‘::‘:;‘non hco:.AE'cEleo PRESERY. § CENTAIIER giﬁ COMMENTS
! TY-9 o1)13(86| HeL  Byuowlual Mt\s B s (o A
2 " ¥ L : _.“&[ 9 7
3 ! I TN N e %) Fe, M
4
5
6
£
8
9
10
1}
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHED BY | DATE | TIME | RECRIYED BY | DATE | TIME | REASON FOR TRANSFER JBouring
(-3 MMM ‘\/é/%wf 7/15 M}Q!]/jg’,ﬁ g :gus [J 6CMS M6R
67\ O OR6 PREP
O ORe LABM6R
O INORG LAB M6R
O LAB MGR
O OFFICE MGR

DISTRIBUTION: WHITE -Somple Custodian PINK - Project Menager



A\
=

ENVIRODYNE
ENGINEERS

12160 Lechlond Re.
ST.Louis MO 63148

(314) 434-69%60

SPECIAL INSTRUCTIONS:

RECEIVED BY: _

REPORT 10 U k

DATE REQUIRED: _QEAQJ_@

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
pROJECT numBeRr: SN FCITT) oate work . 7/ H L5

REQUESTED BY:

ng.[_auje

DISTRIBUTION: WHITE -Sample Custodien

PINK - Projec! Measger

ANALYSES REQUESTED
SAMPLE IDENTIFICATION e « |
E LAS NO. saupfgz:s?:‘::;non pco::::uo PRESERV. | CONTAINER | S jgj COMMENTS
! TY-3 o1)i2jeg] Wel Bl \ualsh Mebn\ P = B, Se
2 L Bar Gleg 4 Re, Hq LA, Cc:
3 \ d Hikwos [Dac Pl v P\: Ra
4
5
6
7
8
9
10
n
12
13
14
15
16
ITEMS TRANSFERRED RELINQ}IISHEDBY DATE | TIME IEIC‘E)VEQ« 8Y DA'TE TIME REASON FOR TRANSFER M
. g ec
BTN s W R TE AvRlSES -
O ORSPREP
o O ORGLABMER
0 INORGLABMGR
0O LAB MGR
0O oFfFicE _U.I



.

ENVIRODYNE
ENGINEERS

12161 Lackland Rd.
ST.Louls,

(314) 434-6960

MO 63148

RECEIVED BY:

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

PROJECT Nuuazn;jljfi— ¥Oa) DATE WORK IN 7-)- %

REQUESTED BY:

e OATE REQUIRED: J/3BY)

REPORT 10 7ML P.g.j_ol&

SPECIAL INSTRUCTIONS: T : e, €L #b, B
Na, Fe, Mn ANALYSES REQUESTED
SAMPLE IDENTIFICATION §- Q <
-3-‘ LAR 0. s:mpfle‘f)scszl:::mou CO?LAE‘CEIED PRESERY, | CONTAMNER §?QU g\ Y COMMENTS
| Bsawoysd | TW-3 7-3-5% | ffcl | dxOnme |/ WAT<RS
2 [ | #N0s | O P v/
3 ¢ d Hee [ 2xqrG| |/
4 7155 | TS Ax0mL |V
3 I I 9\)! Qr C'g /
6 | Il Hr0s | O P
1 Zige | 51 )-35% | (oD ng(/mu J St
8 | ] 250 v retnLs (B):
9 ¢ 5 4 J/ s, S, fo, e, (I
| 741 75-2 AxP me |V Cr, Ph, B
" | Asp <~ Vv
12 ‘ | /
13 78] Ts-3 A0 me
7 1 1 AS0pms | |V
15 { 1A : I J
16
ITEMS TRANSFERRED RELINQUISHED BY | DATE | TIME RECEIVED BY DATE TIME REASON FOR TRANSFER M!.
WM [ho [14o0] M oufiuds 315 | (400] MeTAVS = A
NI IS A 17w | (109 Jlu s, 1114 |/ 200 | ks O OR6 PREP
—3 =7 7 7 ] O ORe LABMER
O INORG LAB MGR
O LAB MGR
O OFFICE MBR

DISTRIBUTION: WHITE -Sampie Cusiodian PINK - Project Manager
GOLD - Field Copy

YELLOW - Records



N
-

ENVIRODYNE
ENGINEERS

12161 Lackland Rd.
ST.Louls ,MO 83148

(314) 434-6960

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

PROJECT NUMBER: 3] Y¥- 5000 DATE WORK IN. /—)o/-§5
REQUESTED BY: Biigyo (QE.  RECEIVED BY:

REPORT YO _ 7T M{ Pngog_‘z_ol_%
OATE REQUIRED: F~F 5 ¥

SPECIAL INSTRUCTIONS: m;tfﬁta@.'d-&, P (

ANALYSES REQUESTED
SAMPLE IDENTIFICATION é‘w Q |
2 SITE CODE/ DATE L3 é’
v | LtAB NO. | o aupLE DESCRIPTION lcoLLecren| PRESERV. | CONTAINER g§Q S COMMENTS
' lgs007:69 ) TS-4 7-13-5§ | LoD | Dx W |/
2 { [ 250 “¢r /|
3 Pl L
4 ut0] T5-6 AxY4Ome | /]
3 | A50Ams | |
6 ‘ | ) v
1 nql] T3-5 L0 me |/
8 | 350%%. | IV
9 I . v
10 7192 8 TX-2 Y Ax 40 me |/ WhTeR = TR f BLANK
1
12
13
14
15
16
ITEMS TRANSFERRED | RELINQUISHEDBY | DATE | TIME | RECEIVED BY | DATE | TIME | REASON FOR TRANSFER ROUTING
3,‘ 9 }‘J’W 1o} 1400 VOLD =176 | juool MeThls 3 :zusDecusuea
N N4l 1o o0 oy /24 | /)08 O ORG PREP
RN ~ ! i d 7 ’ O ORe LABMGR
[0 INORGLABMGR
0O LAB MGR
[0 OFFICE MGR

DISTRIBUTION: WHITE -Somple Custodien
' YELLOW - Records

PINK - Projec! Manoger
GOLD - Fieid Copy



AN

SPECIAL INSTRUCTIONS:

ENVIRODYNE
ENGINEERS

12161 Lachiond Rd.
ST.Lovwis , MO 63148

(314) 434-06960

REQUESTED BY: BM—MD (Dgeczweo BY:

Truwox FludAd —D ERA

DATE WORK IN.

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST

PROJECT uuuaeaa/‘{'#‘g

REPORT 10- z W . Plgo_/_olz
oATE Reauireo. F - | 3~F§

D

ANALYSES REQUESTED

SAMPLE IDENTIFICATION

DISTRIBUTION: WHITE -Sampie Custodian

YELLOW - Records

PINK ~ Projec! Manager
GOLD - Fueld Copy

NYRA
g' LAB NO. SAMPflE‘IE)ECS(::I:IEI:’YION cof:;:,w PRESERV. | CONTAINER BQ s.“ Y COMMENTS
1 TOor—S 7-13-SZ HCL.  b-tond YiuldV
2 U N KOs @t Pl )
; 77 T el hegt Gl [ |4 Kt E s As, Se
4 N\ Ao, Fs,CA Co,
3 \ ng Bcz_fNQ,fi +Mal
6 N\
1 N\
8 N\
9 N\
10 N
" L
12 L
13 N
14 N
15 N
16 ~
ITEMS TRANSFERRED RELINQUIS“EDBY DATE ] TIME RECEIVED BY DATE TIME REASON FOR TRANSFER M
-3 . 7 (Yoo | Fedd Ex |PH3€5] RO Sh "/‘I/'z‘;‘,ﬁ" g :gus [ GCMS MGR
= | Fedlle Dot Vipte s ' 0 e
[0 INORGLAB MGR
O LAB MGR
O OFFICE MGBR



A

-

ENVIRODYNE
ENGINEERS

12161 Lachland Rd.
ST.Louis, MO 63146

(314) 434-6960

SPECIAL INSTRUCTIONS: DERA'" 7;‘Mu<‘ F/cg

CUSTODY TRANSFER RECORD/LABORATORY
PROJECT NUMBERS/“IL"IL‘ ?
REQUESTED BY: Bu?%(lo (OL—RECEIVED BY:

DATE WORK IN.

WORK REQUEST

REPORT 10 Zm L P.qe?:ot_?
DATE REQUIRED: 8’”/3'-??

ANALYSES REQUESTED

SAMPLE IDENTIFICATION

/

A

?-' LAB NO. SAMP(LS'E‘ZECS(::‘:::"NON co:):;:tw PRESERV. | CONTAINER g ky COMMENTS

1 TS -/ 743-85 | ColX_R-2uf Vi) B

2 Ts—1 o1 lasoecal| | N A0

3 TS-/_ 1|2 250ec 4l | K Mtalelhs, Se,
‘ R Col, Cr, Fb, Ba
5 N\ 1 1 L T
6 N

1 N

8 \

9 ~

10 o B - 1]

n ) N

12 N\ B

13 qu_____, L

14 h B

15 e

16

ITEMS TRANSFERRED

AELINQUISHED BY

Time

REASON for TRANSFER

-3

[-3

¥

&N AT
T

\

[ (808

.

s/z}y £ er—

DISTRIBUTION: WHITE -Sampie Custodian
R LR

PINK - Project Manager
COV N - Faald Cony



ENVIRODYNE
ENGINEERS

12161 Lockiand Rd.

CUSTODY TRANSFER RECORD/LABORATORY

PROJECT NUMBER: 8/44‘9 DATE WORK IN.
ST.Louis, MO 63146

(314) 434-6960 REQUESTED BY: Bﬂz !g[z Cﬂ{ RECEIVED BY:
speciaL nstaucTions: D ERA — Traeax Flt

WORK REQUEST

neront vo | WL P.gezonf
oATE Requinen. 3 — 13-

AN
-

.* . ANALYSES REQUESTED
SAMPLE IDENTIFICATION “* | /

3 SITE CODE/ DATE AYR2w
’:" LAB NO. SAMPLE DESCRIPTION COLLECTED PRESERV. CONTAINER k s v COMMENTS
i TS~ A3-13BE | o (4 D-10fvids| V] |
2 TS - 2 b 1" soee | .
3 TS~ 2 | tr | v |rsocec. vV ¥ Meled s’ As, Se,
4 \ | I R A5, ta LA Cr, |
5 N I PR R Phe+Ba .
6 \
7 N\ i
8 N o
9 AN
10 AN
T o L - - ]
12 N\
13 N o
14 Y |
15 o
16

ITEMS TRANSFERRED RELINQUI§HED BY Date Date | Time REASON tor TRANSFER

-3 oz M 71385 g0 Shigrcos—
(<3 fed Ex 7/}{% o

DISTRIBUTION: WHITE ~Sampie Custodion
VYFi1 OW - Rernrds

PINK - Project Manoger
GOL D~ Field Copy




SPECIAL INSTRUCTIONS: DERA’ 7;“om.,x F/o(’,

AL
-

ENVIRODYNE
ENGINEERS

12161 Lockland Rd.
ST.Louls ,MO 63146

(314) 434-6960

CUSTODY TRANSFER RECORD/LABORATORY

PROJECT NUMBER: 3/ ¢ ‘(L‘S)

DATE WORK IN:

-,
REQUESTED BY: B‘«ﬁu[v COE Recewvep By:

WORK REQUEST

REPORT 10 T w1l Plgezolj
DATE REQUIRED: 8_13—-9?

\; ANALYSES REQULESTED
SAMPLE IDENTIFICATION ‘(_ v /

3 SITE CODE/ DATE NYANRY
- LAB NO. SAMPLE DESCRIPTION |coLiecTen| PRESERV. | CONTAINER NS COMMENTS
1 TS~-3 Z-13-s7 | Cold bl il |
2 Ts=-3 /( Y bkl |V | \ )
3 T5=3 v |t DPSUc Gl _ KMeteds’ As,Se, As
4 "\, 1 : Cr, PbBL
5 \ B ] 1] : !
6 \ ]
1 N
8 N
9 N
10 N\
n o N o T 17
12 N\
13 N
14 \" ) -
15 AN
16

ITEMS TRANSFERRED

RELINQUISHED BY Date | Time HEASQN for TRANSFER
A 1] L 4
-3 D-13-81] (800 Shipprop

-3

Pl AR
Feo_Ex

-4 —

DISTRIBUTION: WHITE -Sample Custodian

YELE OW - Rerards

PINK - Project Manager
GOL D~ Field Copy




ENVIRODYNE
ENGINEERS

12161 Lockiond Rd.
ST.Louis MO 63146

{314) 434-6960

-

SPECIAL INSTRUCTIONS:

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
PROJECT nompeR: D E4-§

DATE WORK IN.

REQUESTED BY: Buf/:\,(p (O Feceven sy

DERA Traax FLf

REPORT 10 IZZZL Plge\gi
DATE REQUIRED. 8"/3“?5)

* \ ANALYSES REQUESTED
SAMPLE IDENTIFICATION Y &Y /
2 [ anno [t oo prcsen. [ conramen SRS
) T S- % 1338 | Cold D'/ Vicls|* HEE
2 T~f t/ — ‘v &_‘5’_0;‘_@&:{ _ . N
3 TS “__‘f_ Lt |7 PSP ] l a WMetds . As, Se,
A N\ I Aﬂ: Hq*Coe ém
5 N\ 1 1L F51> Bar,
6 \
1 N\ ]
8 \
9 \ |
10 - No 1 ] Rl
1 \ "
12 \ N
13
14 A B B
15
16
ITEMS TRANSFERRED RELINQUISHED BY Dete Time RECEIVED BY Date | Time REASON for TR{ANSFER
- 3 P U FC— _ P-13%] 1800 1385 (g0 Shyges co—

(—3

fen kx

U

%%

DISTRIBUTION  WHITE -Sample Custodian
QarneAd

Ve

s

PINK - Projecl Manager
GOI1 D= Faeld Cany




N E%R&%fs‘ﬂi CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST
Q‘C 12161 Lochtond Re. PROJECT NUMBER: _ZI WY -BCOT 0ATE WORK IN REPORT 10 WML Pngo&ol_?
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RESULTS OF CHEMICAL ANALYSES



Analytical Results
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November 2, 1988
3144-90019

Mr. Steve Yaksich

Chief, Water Quality Section
Department of the Army

Buffalo District, Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207-3199

Re: Contract Number DACA 49-87-D-0003
Delivery Order Number 9
Results of Laboratory Analyses
Truax Field
Madison, Wisconsin

Dear Mr. Yaksich,

Enclosed are the results of all laboratory analyses of field samples and
QA/QC samples for the subject Delivery Order. We are awaiting the QA/QC
laboratory results from the Missouri River Division for inclusions into the
Final Engineering Report.

If you have any questions or comments, please call me at (314) 434-6960.

Sincerely,

Albert P, Becker III
Chemical Engineer

M™L/mab /367
Enclosure

cc: HNDED-PM
CE MRD-ED-GC
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SUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS

TABLE 4-8

BURFACE WATER AND GROUNDWATER
TRUAX FIELD

MADISON, WISCONSIN

8ITE BITE BAMPLE ! PETRO
1D DESCRIPTION NUMEER UNITS | AG As BA c CR ¥B BG N 7Y PB EYDRO
BURFACE WATER BAMPLES: !
{
Iw-1  CREEK RAST OF BURN PIT 7313 UG/L § <1.4 <3.4 39 <2.0 <4 NR <0.2 NR MR 15 <1
}
TW-2  BURKE WWIP LAGOON #4 7111 UG/L | <1.4 <3.4 93 <2 <4 NR <0.2 MR R <10 <1
l
TW-3  STANDING WATER IN 7184 UG/L | 3.80 42.8 104 <2 38 BR < 0.2 MR MR 112 2
BURN PIT !
TW-4  BURKE WWIP OUTFALL TO 7112 UA/L | < 1.4 < 3.4 22 <2 <4 FR <0.2 MNR R 13 65
DITCH i
IW-5  BLIND DUPLICATR OF TW-1 7314 UG/L | < 1.4 < 3.4 135 2 KR < 0.2 MR MR <10 <1
] <1.4 <3.4 u 2 4 < 10
GROUNDWATER BAMPLES: i
‘ -
TG-1  DOWNGRADIENT OF LANDFILL 7312 UG/L | < 1.4 6.9 430 3 21 108,000 0.22 5320 67,800 30 <1
H
TG-2  DOWNGRAD. OF BURKE WWIP 7311 UG/L | < 1.4 11.6 793 7 94 39,600 0.22 4210 19200 124 <1
H
TG-3  BURN PIT 7117 Uve/L | <1.4 6.9 270 <2 35 37,400 0.23 1360 13,200 24 7
! 0.21
TG-5  WELL 2008 7185 UA/L | <1.4 8.9 35 €2 <4 2310 <0.2 103 50,200 10 <1
{
T6-9  WELL 152 7256 UG/L | 4.62 < 3.4 222 12 302 405,000 0.98 3260 17,800 333 85
!
TG-10 WELL 104 7259 UG/L < 1.4 12.9 249 5 178 48,700 < 0.2 1600 21,200 157 <1



8UMMARY OF .HETAL AND PETROLEUM HYDROCARBON ANALYSIS

TABLE 4-8

BURFACE WATER AND GROUNDWATER
TRUAX FIELD

MADISON, WISCOMSIN

BITE B1TE 8AMPLE H PETRO
1D DESCRIPTION NUMBER UNIT8 | AG A8 BA (81] CR FE HG MN RA PB 8E BYDRO

!

TG-11 WELL 101 7260 UQ/L | < 1.4 7.1 58 4 29 46,500 2.0 912 50,600 62 < <1
!

TG-12 MADIBON WELL NO. 7 7261 wa/L | < 1.4 3.4 232 < 2 <4 272 < 0.2 24 4570 < 10 < <1
!

TG-13  OSCAR MAYER WELL MO. 3 7262 UwA/L | < 1.4 3.4 40 <2 <4 894 0.21 9¢ 17,000 < 10 <2 <1
H

TG-14  OSCAR MAYER WELL NO. 5 7263 UQ/L | < 1.4 3.4 30 <2 <4 196 0.33 54 31,600 < 10 <2 <1
!

TG-15 WELL CONSTRUCTION WATER 6028 UG/L | < 1.4 3.4 29 <4 733 0.38 36 13,200 43 <1
| <1.4 32 <4 703 40 12,900 48

TC-16A BLIND DUPLICATE OF TG-1 7315 UG/L | 3.67 3.4 394 55 61,300 0.22 5480 91,600 83 <1
!

ADDITIONAL S8AMPLES: {
!

TY-1 GROUNDWATER BAMP. BLANK 7119 UG/L | < 1.4 3.4 <4 < 2 <4 17 < 0.2 <2.0 162 <10 <2 <1
! (5) (110)

TY-2 BURFACE WATER SAMPLING 7120 uva/L | < 1.4 3.4 <4 <2 <4 MR 0.26 NR NR < 10 < <1

BLARK H < 0.2
TY-3 BOIL RINSATE 7114 UG/L § < 1.4 3.4 < 4 <2 < 4 MR 0.26 NR RR < 10 <2 <1
NOTES: MR = ROT REQUESTED

* = ALL RESULTS FOR PETROLEUM HYDROCARBONS ARE IN PPM
(MG/L FOR LIQUIDS AND UG/G FOR S8OILS)



TABLE H-2

POST DIGESTION (BENCH) SPIKE RECOVERY RESULTS
TRUAX FIELD
MADISON, WISCONSIN

: PERCENT
SITE SAMPLE SAMPLE SPIKE SPIKE SAMPLE RECOVERY
ANALYTE ID NUMBER  RESULT (SR) ADDED (SA) RESULT (SSR) (PR)

SRS SRS EE I mmImieseITor e s e smae e e e o e e e e 1 7 7 X 1 T R Y
TSR ST E sroessmsscss mms=mSssmmhmasn ssSssm=smmmes EEESSIEREEESEREE Emmmsmmemm=

AG TG-15 6028 0.1 5 4.2 82
TS=-10 7699 - 0.25 10 10.60 106
TS-9 7106 < 0.14 5 6.46 129
TW-16 7314 - 0.23 5 4.60 92
AS TS-10 7699 16.76 20.0 34.03 86
TS=-7 7104 2909 10.0 37.93 88
TS-6 7191 20.69 20.0 36.3 78
TY-2 7120 - 1.0 20.0 18.8 94
BA TG-15 6028 0.291 2.5 3.174 115
TW-2 = 7111 0.934 1.0 1.866 - 93
CcD TG~-15 6028 0.006 0.200 0.214 | 104
TY-2 7120 0.000 0.10 0.009 90
CR TG-15 6028 0.006 1.0 1.047 104
TW=-2 7111 0.016 0.1 0.101 85
HG TG-11 7260 0.2 1.0 0.8 60
TG-3 7117 0.23 1.0 1.0 77
MN TG-15 6028 0.359 1.0 1.393 103
NA TG-12 7261 45.67 10 55.36 97
PB TG-15 6028 0.434 1 1.511 108
TW=-2 7111 0.016 0.2 0.151 68
TY=-1 7119 0.000 0.5 0.365 73
SE TW-1 7313 0.52 10 9.41 89
TS-10 7699 2.40 10 11.10 87
TS-9 7106 4.0 10 7.9 39

TY-3 7114 - 0.74 10 10.31 103




TABLE 4-10

BUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS

IN BOIL BAMPLES
TRUAX FIELD
MADISON, WISCONSIN

BITE BITE BAMPLE | PETRO
1D DESCRIPTION NUMBER UNITS | AG A8 BA cD CR FE HG MN NA PB BE HYDRO
BOIL SAMPLES: !
|
T8-1 BURN PIT 7186 UG/G@ }< 0.16 3.7 111 < 2.0 12.4 NR 1.15 FR NR 20.4 < 0.24 2300
!
T8-2 BURN PIT 7187 UG/G |< 0.18 3.5 96 < 2.0 14.3 ¥R 1.35 NR NR 46.2 < 0.26 8200
|
T8-3 JP4 FUEL STORAGE AREA 7188 UG/G |< 0.14 3.8 18 < 2.0 15.9 NR 1.12 NR KR 2000 < 0.21 550
|< 0.14 3.0 < 0.21
T8-4 JP4 FUEL STORAGE AREA 7189 UG/G |< 0.30 59.1 77 2.4 12.5 NR 2.4 KR R 2631 < 0.45 13000
|
T8-5 JP4 FUEL STORAGE AREA 7191 UG/G@  |< 0.17 12.2 76 11.7  92.1 NR 1.42 NR NR 718 < 0.25 600
(DRUM BTORAGE AREA) {
T8-6 BACKGROUND, 100 YARDS 7190 UG/G |< 0.15 4.3 90 < 2.0 11.2 NR 1.22 KR NR 13.2 < 0.22 < 50
NORTH OF BURN PIT !
T8-7 BLUDGE DRYING BEDS 7108 UG/G | 0.17 3.1 60 < 2.0 5.3 NR 1.29 KR NR 8.8 < 0.23 < 50
H
T8-8 SLUDGE DRYING BEDS 7105 UG/G }< 0.15 1.7 60 < 2.0 6.1 NR 1.21 NR NR 7.4 < 0.23 < 50
l< 0.15 1.8 < 0.23
T8-9 SLUDGE DRYING BEDS 7106 UG/G |< 0.27 15.4 190 < 2.0 7.3 NR 0.84 NR NR 38.0 0.77 90
}
TS-10 BURN PIT BOREHOLE 7699 UG/G }< 0.22 1.9 23.2 < 2.0 5.2 NR 1.12 NR NR < 7.5 0.27 < 50
1< 0.22 1.3 23.8 < 2.0 4.4 < 7.5 0.13
TS8-11 BURKE WWIP, DISCHARGE 7107 UG/G | 1.14 12.2 164 3.6 34.7 NR 6.0 NR NR 900 < 0.68 5500
T0 DITCH ]
TS-12 BURKE WWIP DECANT POND 7108 UG/G | 1.40 9.8 83 2.3 14.9 NR 2.29 NR NR 56.9 < 0.27 4200
H
TS8-13 DUPLICATE OF T8-7 7109 UG/G@ | 0.18 1.6 57 < 2.0 4.5 NR 1.0 KR NR < 5.7 <0.23 < 50
H
NOTES: NR = ROT REQURSTED

* = ALL RESULTS FOR PETROLEUM HYDROCARBONS ARE IN PPM

~ ™ v
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ORGANIC DATA



Note:

The compound referred to as l,2-trans-dichloroethylene should be
1,2-dichloroethylene. el



TABLE 49

SIMUR (F VOLATILE ORGANICS FOUMD ABOVE MINIUMM
DETECTION LIMITS IN WATER SAMPLES

MADISON, WISOONSIN -

SURFACE WATER SMPLES:

CRERX EAST OF BUWN PIT
BURKE WWTP LAGOON #84
STANDING WATER 1N

BURKE WITP QUTFALL TO

BLIND DUPLICATE OF TW-1

DOMCGRIDIENT (F LANDFILL
DOMIGRD. (F BUFKE WITP

MADISON WELL NO. 7
OSCAR MAYER WHLL NO. 3
OSCAR MAYER WELL NO. 5
WELL CONSTRUCTION WATER
HLIND DUPLICATE (F TG-3
ADITIONAL SAMPLES:
GROUNDWATER SAP. BLANK

SURFACE WATER SAMPLING

1/21/88
7/26/88
1/28/88

1/26/88

1/26/88

7/26/88
7/26/88

7/28/88
7/29/88
1/28/88
7/28/88
7/28/88
1/28/88
7/28/88
6/15/88
1/21/88

7/26/88
7/26/88

7110
T
T84

me

3

715

16

m7
1185

ny

720

|
|
v |
|
UL |
i
uM.:n.s 13 12 96 270 1ns
!
v |
|
|
UL |

3.2

|

|

I

|

|

|

|

| 52.8 253.2

|

|

|

: 1.5 9.7 9.0
| 21.6

|

|

|

|

|

| 10.0
|

| 8.8
|

| 5.2

|

{ 55.7 2.0

Q)

16.7

11.0
2.2
5.0 8.0 23.0

(2)

(3)
(4)



TABLE 49

WG‘VGATHEOK}ANI(BFUIDMHDHUIH
DETECTION LIMITS IN WATER SAMPLES

MADISON, WISCONSIN

|METHYL- 1,2- THIO- TRI- DI-
| BE TRANS-  BIS- TETRA- CHOR- CHIOR- ETHIL TRI- VINL 2- TETRA- OTHER
|mmmnlmmummmmmmamumummmm-wmmm
SITE SITE ANALYSIS SAMALE |umnmummmmmmmu TONE ANONE FURAN  POUNDS  KNCMN
» DESCRIPTION DATE  MMER UNITS|sssxxssx saxz sesor sxrrsees seees R —
TRAVEL BLANKS: I
|
TX-1  TRAVEL BLAN T/26/88 T121 UG |
|
™2 TRAVEL ELANC 72988 TR W |
|
-3  TRAVEL BLAK T/28/88 7268 UL |130.9
i ¢
VOA BLANKS: |
|
VOA BLANK 6/15/88 UL | 11.6 1.5
|
VOA BLANK 1/26/88 WL | 6.0
|
VOA BLANK 7/26/88 UL |
|
VOA BLANK 1/26/88 UG/ |
|
VoA BLANK 1/26/88 UL | 26.9
|
VoA BLAN 1/28/88 UL |
|
VOA BLANK 1/268/88 UL | 1.9
i
NOTES:
1) The fal lowing additional oampounds were foxd in TG-3: (3) Chloroform wes foud in TY-1 at 5.2 ug/1
M“ﬁm(ﬁl‘/l.dwlvl) (L)] (hlocm\-fhmlnﬂ-eltS.Slg/l
C6H12 hydrocarbon (198 ug/1)
Cylohaane (80 ug/1) 5) mmtm.mmmmunmmmm 6/15/88
Xylene Iscmers (500, 205 ug/1) at 1.6 ug/l.
Four Ethyl-Metlyl Berzene Isamers (6) 1,1,1-trichloroethens foud in the lab blark snalyzed on 7/26/88
(103, 33, 137, B w/1) at 1.3 yg/l.

Tvo Methyl (metlyletlyl, berzene 1samers)
(8.7 wgN)

Two Tetra Mettyl Berzene Isamers (6.5 ug/1)
(2) e fallowing additional compounds were found in TG-16:
Xylene Isamer 501 ug/1

Xylene Iscmer 208 ug/1
Etlyl Metly] Berzene Iscmer 113 ug/1




TABLE &-11

SMARI (F VOLATILE ORGANICS FOUND ABOVE MINIMM

DETECTION LIMITS IN SOIL SAMPLES
MADISON, WLSOONSIN

METHIL- TRI- DI
BE TRI- W-  CHLORO- : GIOR- WN- UV N~ ONER
GEOR- TOLU- CHORD- HEX- KNGWN FLUORO- BEN- XY- DIFLUDRD- KNGWN KNGWN KNCWN CHEM-
SITE SITE ANALYSIS SNMLE | DE BE EMMNE NE 1 MTHNE ZDE LBDE METHIE 2 3 #  ICAS
1] DESCRIPTION DATE  NUBER IMITS |=ss==== ===z 2cmesec =sm= soem: === =22z sm==z zmz=z zmess
SOIL SAMALES: !
TS-1  BURN PIT 7/26/88 T186 UGAG :76.3 1.3 3.2 10.4
TS-2  BURM PIT /28/88 TIB7 UGG :nm 2.2 6.7 13.1
TS-3  JP4 FUEL STORME AHEA 7/26/88 7168 UGG =11.9 .1 19 150
TS-4  JPh FUEL STORMGE AFEA  7/26/88 T189 UGAD :151.0 N1OA5 150 108 26.0
RERN 7/6/88 TH9 UVXG | 2268 S50 8.3 15.1 213
TS5  JP4 FUEL STORAGE AREA 7/30/88 7191 UGAG l|19.9 1.3 . 4.7 12.6 16 15 308 118 1.8 74
(DRUM STORAGE AREA)  7/26/88 7191 UGAG | 87.8 21 59
Ts-6  BAXGRORD, 100 YARDS 7/26/88 7190 UG/XG : 58.8 1.6 5.2
NORTH OF BURN PIT ]
TS-7  SUDGE DR(ING BEDS /25/88 7108 UGG =31.9
TS8  SUDGE DRIING BEDS 81/88 T105 UGAXG =93.9 7.4 3.2 13.0 45
TS99  SUDGE DRIING BE)S 81788 7106 UXG :ua.'r 7T PT 17 614 224 ha m
TS-10  BURN PIT BOREHILE T699 UGG : NOT COLLECTED
TS-11 BURKE WIP, DICHARE  8/1788 7107 UGG =96.2 61 15 29.2 19.5
TS-12 %%nmm 8/1/88 718 UGG =~9!.6 10.6 20.8 12.8 7))
TS-13 DUPLICATE OF TS-7 T/26/88 7109 UGG : 2.7
T-3  RINSATE SAMLE /W8 T\ UL : 3)
TRAVEL BLANKS: :
TX-1  TRAVEL HLANK 7/26/88 UG/L : 8.2
T2  TRAVEL ELANK 7/29/88 /L :
TX-3  TRAVEL BLANK 7/268/88 UL :13310-9
VOA BLANKS: :
VoA BLAKK 7/25/88 U@L : 39
VOA BLAKK 7/26/88 UG/L ; 6.0
VoA ELANK 1/26/88 UG/L {



TAHE &1

SRMHARY OF VILATILE ORGANICS FOUND ABOVE MINIMM
DETECTION LIMITS IN SOIL SAMPLES

TRUAX FIFID
MADISON, WISDONSIN
METHIL- TRI- DI
ENE TRI- N~ CHLORD- CGHLORD- N- UN- N~  OTHER
mmmm-m—m‘mmm&n—nmm—mmmm
SITE SITE ARALYSES SAMALE ! BE (1] METHAE ZEE LBE MEDAE §2 3 1] ICALS
D DESCRIPTION DATE NMBER UMITS |=sz====z =zzs== szsceszs  ga=s SSSSS  S=33II=m= SIITSS® soIT ossIzommez osssss sszss mmsos mamoe
|
VOA HLANK 7/26/88 UL |
|
VOA BLANK 7/26/88 UL | 114
|
VOA HLANK 7/26/88 UYL | 26.9 1.3
VoA BLAX 7/26/88 WL | -
|
VOA BLAN 1/30/88 UL |
]
VOA HLANK 8/01/88 UL | 3.2
NOTES:

(1) 1,1,2-trichloro-1,2,2-trifluoroethene (13.4 ug/kg) and
1,1,1,2,2,3,3,4,4,5,5,6,6-tridecarlucrohexane

(%9.9 ug/kg) were faxd only in TS9.
(2) Elylberzene (5.6 ug/kg) wes fand anly in TS-11.

(3) Chloroform (6.1 ug/1) amd 1,2-dichloroethene (3.9 ug/kg) were
faxnd only in TY-3.




VOLATILE ORGANICS ANALYSIS
SITE: 88007115 TG-1
DATE OF ANALYSIS: 7/26/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1l,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE -
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH

NwWwOAaNMUOHUIULIERAOULIAUVULLLIVOUVIOHOWVROGWLINWL

e e o o

AAAAAAANAAAAAAAAANAANAAAAAAAAAAAAAARA
HFHEHHERHEHEFHWHRRRHROHRERHOFOUNNO WO

103 &
117 %
98 %



VOLATILE ORGANICS ANALYSIS
SITE: 88007116 TG-2
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2~-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2~-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
l,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2~-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007117 TG-3
DATE OF ANALYSIS: 7/27/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROCETHYLENE
1,2-DICHLOROPROPANE
1,3-cis~DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCOPYLENE
ETHYLBENZENE
METHYI, BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE '
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:

UNKNOWN

C6H12 RING HYDROCARBON

CYCLOHEXANE

XYLENE ISOMER

XYLENE ISOMER

ETHYL-METHYL BENZENE ISOMER
ETHYL-METHYL BENZENE ISOMER
ETHYL-METHYL BENZENE ISOMER
ETHYL-METHYL BENZENE ISOMER
UNKNOWN
METHYL-(METHYLETHYL)-BENZENE ISOMER
METHYL-(METHYLETHYL)~-BENZENE ISOMER
TETRAMETHYLBENZENE ISOMER
TETRAMETHYLBENZENE ISOMER
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VOLATILE ORGANICS ANALYSIS
SITE: 88007185 TG-5
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
l,3~trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL. BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE .89.5%
D8-TOLUENE ' 98.8%
4-BROMOFLUOROBENZENE 101.6%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007258 TG-9
DATE OF ANALYSIS: 7/29/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROQETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE :
l,2-trans~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
DICHLOROFLUOROMETHANE
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VOLATILE ORGANICS ANALYSIS

SITE: 88007259 TG-10

DATE OF ANALYSIS: 7/28/88

ALL RESULTS IN UG/L
BENZENE <
BROMOFORM <
CARBON TETRACHLORIDE <
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL, BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.6%
D8-TOLUENE 96.7%
4-BROMOFLUOROBENZENE 98.0%

LIBRARY SEARCH DATA:
UNKNOWN



VOLATILE ORGANICS ANALYSIS
SITE: 88007260 TG-11
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1, 2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 83.6%
D8-TOLUENE 97.3%
4-BROMOFLUOROBENZENE 98.8%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007261 TG-12
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
- DICHLOROBROMOME THANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis~-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE
METHYL, BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 87.9%
D8-TOLUENE 94.9%
4-BROMOFLUOROBENZENE 102.3%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007262 TG-13
DATE 'OF ANALYSIS: 7/28/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1, 3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE '
1,2-trans~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007263 TG-14
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1, 2~-DICHLOROPROPANE
1l,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2~-DICHLOROETHANE 85.2%
D8~TOLUENE 97.6%
4-BROMOFLUOROBENZENE 96.4%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH




VOLATILE ORGANICS ANALYSIS
SITE: 88007118 TG-16
DATE OF ANALYSIS: 7/27/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE .
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2~-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE’COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 105 %
D8-TOLUENE 114 %
4-BROMOFLUOROBENZENE 105 %

LIBRARY SEARCH DATA:

XYLENE ISOMER 501
XYLENE ISOMER 204
ETHYL-METHYL BENZENE ISOMER . 113
ETHYL-METHYL BENZENE ISOMER 147



VOLATILE ORGANICS ANALYSIS
SITE: 88006028 TG-15
DATE OF ANALYSIS: 6/15/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE'
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE ,
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2~-DICHLOROETHANE 86.3%
D8-TOLUENE 102.3%
4-BROMOFLUOROBENZENE 96.8%

LIBRARY SEARCH DATA:

ACETONE 5.0
2-BUTANONE 48.0
TETRAHYDROFURAN : 23.0



VOLATILE ORGANICS ANALYSIS
SITE: 88007186 TS-1
DATE OF ANALYSIS: 7/28/88

ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
HEXANE
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VOLATILE ORGANICS ANALYSIS
SITE: 88007187 TS-2
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
'BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1l,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE <
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.9%
D8-TOLUENE 99.8%
4-BROMOFLUOROBENZENE 94.7%

LIBRARY SEARCH DATA:
UNKNOWN HYDROCARBON 13.1



VOLATILE ORGANICS ANALYSIS
SITE: 88007188 TS-3
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8~-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
HEXANE
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VOLATILE ORGANICS ANALYSIS
SITE: 88007189 TS-4
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG

BENZENE < 0.5
BROMOFORM < 3.2
CARBON TETRACHLORIDE < 1.5
CHLOROBENZENE .< 0.6
CHLORODIBROMOMETHANE < 2.0
CHLOROETHANE < 2.4
2-CHLOROETHYLVINYL ETHER < 5.9
CHLOROFORM ' < 0.8
DICHLOROBROMOMETHANE <1l.1
1, 1-DICHLOROETHANE < 0.8
1,2-DICHLOROETHANE < 1.5
1, 1-DICHLOROETHYLENE < 1.9
1,2-DICHLOROPROPANE < 1.5
1,3-cis-DICHLOROPROPYLENE < 1.5
1,3-trans-DICHLOROPROPYLENE < 1.5
ETHYLBENZENE < 0.4
METHYL BROMIDE < 1.5
METHYL CHLORIDE < 1.6
METHYLENE CHLORIDE 157.0
1,1,2,2-TETRACHLOROETHANE - < 1.4
TETRACHLOROETHYLENE < 1.5
1, 3-DICHLOROBENZENE < 3.5
TRICHLOROFLUOROMETHANE 26.0
TOLUENE 4.1
1,2-trans~DICHLOROETHYLENE < 1.5
1,1,1-TRICHLOROETHANE 4.5
1l,1,2-TRICHLOROETHANE < 1.6
TRICHLOROETHYLENE < 1.3
VINYL CHLORIDE < 1.2
SURROGATE COMPOUND RECOVERIES:

D4-1,2~-DICHLOROETHANE 81.3%
D8-TOLUENE 125.6%
4 -BROMOFLUOROBENZENE 72.2%

LIBRARY SEARCH DATA:
UNKNOWN 10.8
HEXANE 15.1



VOLATILE ORGANICS ANALYSIS
SITE: 88007189 TS-4
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM )
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE .
TRICHLOROFLUOROMETHANE
TOLUENE _
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

AANAA

[
L) - - . . L] . - . L] L] - *
NWoWwLoWwULULAELMAOAULIAUILILIVOUIOHOWOROAULINW

AANAADNAAAANAAANAAAANAANAANAANA

N

A
HEHOMUNWHREROIHHROMRHEHEHOROUINNGO WO

AANA

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 80.2%
D8~TOLUENE 134.1%
4-BROMOFLUOROBENZENE 67.4%

LIBRARY SEARCH DATA:
HEXANE 15.1



VOLATILE ORGANICS ANALYSIS
SITE: 88007191 TS-5
DATE OF ANALYSIS: 7/30/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE .
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1l,3-cis~-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 80.8%
D8-TOLUENE 120.8%
4-BROMOFLUOROBENZENE 95.4%

LIBRARY SEARCH DATA:

XYLENE

DICHLORODIFLUOROMETHANE 3
UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

HE O
b O
L] L] * * [ Ll
HOOIOW



VOLATILE ORGANICS ANALYSIS
SITE: 88007191 TS-5
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
l,3-cis~-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRUPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-~1,2~-DICHLOROETHANE 79.7%
D8-TOLUENE 142.0%
4-BROMOFLUOROBENZENE 68.4%

LIBRARY SEARCH DATA:
HEXANE 5.9



VOLATILE ORGANICS ANALYSIS
SITE: 88007190 TS-6
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2~DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1l,3-trans-DICHLOROCPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1l,2-trans-DICHLOROETHYLENE
l,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2~-DICHLOROETHANE 80.0%
D8-TOLUENE ' 111.1%
4-BROMOFLUOROBENZENE 81.3%

LIBRARY SEARCH DATA:
HEXANE 5.2



VOLATILE ORGANICS ANALYSIS

SITE: 88007104
DATE OF ANALYSIS:

TS=7
7/25/88

ALL RESULTS IN UG/KG

BENZENE

BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1l,3-trans~-DICHLOROPROPYLENE
ETHYLBENZENE

METHYL BROMIDE

METHYL CHLORIDE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE .
TETRACHLOROETHYLENE
1,3~-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE )
1,2-trans-~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE

VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

" LIBRARY SEARCH DATA:

NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS

SITE: 88007105 TS-8

DATE OF ANALYSIS:

7/26/88

ALL RESULTS IN UG/KG

BENZENE

BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE

METHYL BROMIDE

METHYL CHLORIDE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE :
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE

VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007105 TS-8
DATE OF ANALYSIS: 8/1/88
ALL RESULTS IN UG/KG

BENZENE

BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM '
DICHLOROBROMOMETHANE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis=-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE

METHYL BROMIDE

METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans~-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE

VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
UNKNOWN
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VOLATILE ORGANICS ANALYSIS
SITE: 88007106 TS-9
DATE OF ANALYSIS: 7/26/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE ‘
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 138 %
D8-TOLUENE 100 %
4-BROMOFLUOROBENZENE 64 %

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007106 TS-9
DATE OF ANALYSIS: 8/1/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 74.7%
DB8~-TOLUENE 156.0%
4-BROMOFLUOROBENZENE 80.0%

LIBRARY SEARCH DATA:

TRIFLUOROETHANE 13.4
UNKNOWN 61.4
HEXANE 7.7

1’l,1'2'2'3,3'4’4,5,5’6’6,-TRIDECA-
‘ FLUOROHEXANE 49.9



VOLATILE ORGANICS ANALYSIS
SITE: 88007107 TS-11
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis~-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE.
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007107 TS-11
DATE OF ANALYSIS: 8/1/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3~-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE <
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SURROGATE COMPOUND RECOVERIES:

D4~1,2-DICHLOROETHANE 87.6%
D8-TOLUENE 121.0%
4-BROMOFLUOROBENZENE 72.6%

LIBRARY SEARCH DATA:
UKNOWN 29.2
UKNOWN 19.5



VOLATILE ORGANICS ANALYSIS
SITE: 88007108 TS-12
DATE OF ANALYSIS: 7/26/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1, 3-trans~DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE ) 183 &
D8-TOLUENE 145 %
4-BROMOFLUOROBENZENE 61 %

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007108 TS-12
DATE OF ANALYSIS: 8/1/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2~DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECQVERIES:

D4-1,2-DICHLOROETHANE 72.2%
D8-TOLUENE 238.6%
4-BROMOFLUOROBENZENE 94.8%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007109 TS-13
DATE OF ANALYSIS: 7/26/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1l,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 108 &
D8-TOLUENE 107 %
4-BROMOFLUOROBENZENE 86 %

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007110 TW-1
DATE OF ANALYSIS: 7/27/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
- 1,3-cis-DICHLOROPROPYLENE
1, 3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE '
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH

NwonbdUuoHUILIee,OOTMBULILITLIVOUVEOHODWOVAROOULINDWL

AANAAAAAAAAANAAAAAAAAAAANANAANAAAAANAA
HFHRR B ERWR R RRHO RN RHBORPOUNNO WO

106 %
117 %
99 %



VOLATILE ORGANICS ANALYSIS
SITE: 88007111 TW-2
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3~-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8~-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007184 TW-3
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1, 3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE |
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-~1,2-DICHLOROETHANE ‘ 78.1%
D8-TOLUENE 98.6%
4-BROMOFLUOROBENZENE 95.4%

LIBRARY SEARCH DATA:
THIOBISMETHANE 27.0



VOLATILE ORGANICS ANALYSIS
SITE: 88007112 Tw-4
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE :
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2~-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007113 TW-5
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007121 TX-1
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2~-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL, BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-~1,2-DICHLOROETHANE
D8-TOLUENE ‘
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007192 TX-2
DATE OF ANALYSIS: 7/29/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3~-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans~DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1l,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS-
SITE: 88007264 TX-3
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLORCPROPYLENE
ETHYLBENZENE ' ‘
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 87.5%
D8~-TOLUENE 98.0%
4-BROMOFLUOROBENZENE 100.6%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: 88007119 TY-1
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE

* METHYL CHLORIDE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE

1, 3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1, 1-TRICHLOROETHANE

1,1, 2-TRICHLOROETHANE
TRICHLOROETHYLENE

VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE '
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007120 TY-2
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRUPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: 88007114 TY-3
DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1, 1-TRICHLOROETHANE
1,1,2~-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 6/15/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2~DICHLOROETHANE 84.4%
D8-TOLUENE 97.2%
4-BROMOFLUOROBENZENE 95.9%

LIBRARY SEARCH DATA:
ACETONE 27.4
ACRYLONITRILE 14.6



VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 6/16/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2~-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLOROETHYLENE
1,2~DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1, 3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1, 1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 104.6%
D8-TOLUENE 94.2%
4-BROMOFLUOROBENZENE 105.1%

LIBRARY SEARCH DATA:
ACETONE
ACRYLONITRILE
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VOLATILE ORGANICS ANALYSIS

SITE: VOA BLANK

DATE OF ANALYSIS: 7/25/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
- CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE :
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS

SITE: VOA BLANK

DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE -
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE '
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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VOLATILE ORGANICS ANALYSIS

SITE: VOA BLANK

DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLORQETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1l,3-trans~-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH

AAAANAAANAAANANAANAAAANAAANAANAANAAANAAARAA
HHEHEPHERPRHEWHRHRRRPOREEPHRROROUINNO WO
NDWANUVOKFHUVELOMBEUILILIVOUVIO W RO AU WL

103 %
113 %
96 %



VOLATILE ORGANICS ANALYSIS

SITE: VOA BLANK

DATE OF ANALYSIS: 7/26/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE -
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis~-DICHLOROPROPYLENE
1l,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans~DICHLOROETHYLENE
1l,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH

NWwWoabMUOoORULIELROAVMLAUILILTOUIOHOWEOUINWL

AAAAAAAAAANAAANAAAAAANAANANAAANAAAAANANA
FHEHEERPRPRPWHREHRERHORMRHEMEOROUINNO WO

106 %
114 %
102 %



VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE :
2-CHLOROETHYLVINYL ETHE
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-¢cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

AANAAAA AAANAAAAANANAANAANAANAANAAAANA
[ ]
*® e & o 5 * o
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A

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.2%
D8-TOLUENE 96.3%
4-BROMOFLUOROBENZENE 97.6%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2~-DICHLOROPROPANE
1,3-cis~-DICHLOROPROPYLENE
1,3-trans-DICHLOROPRCPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE '
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

NWANUVIOHUWLMELEOAUMIAULIVILIVUVIO W &OGUIN WL

AANAAAANAAAANAANAAANANAANAAANAAAAAAANAAAANAAA
PR RRPWORERERENORHRRHROHROUINNG - WO

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.4%
D8-~TOLUENE 99.0%
4-BROMOFLUOROBENZENE 101.2%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

wm

AANAANAAANANAANAANAAAAAANAAANAA
NWAOANUVOKHUMEHOAUELMULLLVLUIOHOWV RO OWLIN
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 82.4%
D8-TOLUENE 103.3%
4-BROMOFLUOROBENZENE 98.1%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH




VOLATILE ORGANICS ANALYSIS

SITE: VOA BLANK

DATE OF ANALYSIS: 7/30/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL, BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1, 3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2~-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH

L] - L] * L] L) L] * L] L] . . L] . L] - . .
NWANMUDOHUUMELEOAUMLUILTNOVOUEOEOWOEORAUBINWL
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87.6%
98.3%
97.2%



VOLATILE ORGANICS ANALYSIS
SITE: VOA BLANK
DATE OF ANALYSIS: 8/1/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2~-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans~-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

HOUNNOKMHWO
cocowkkoonWUINWL

AAAAANAANAANANANANAAAANAAAAAAAAMAARAA
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.8%
D8-TOLUENE 98.6%
4-BROMOFLUOROBENZENE 96.7%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH




VOLATILE ORGANICS ANALYSIS
SITE: CHECK STANDARD
DATE OF ANALYSIS: 6/15/88
ALL RESULTS IN UG/L

(=N

BENZENE

BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE .
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1~-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE

~ 1,3=-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE

METHYL BROMIDE

METHYL CHLORIDE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
l,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE

VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 87.1%
D8~TOLUENE 105.6%
4-BROMOFLUOROBENZENE 91.5%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS

SITE: WATER CHECK STANDARD

DATE OF ANALYSIS: 7/27/88

ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE :
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans~DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2~-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE

SURROGATE COMPOUND RECOVERIES:
D4-1,2-DICHLOROETHANE
D8-TOLUENE
4-BROMOFLUOROBENZENE

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH
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105 %
109 %
99 %



VOLATILE ORGANICS ANALYSIS
SITE: CHECK STANDARD
DATE OF ANALYSIS: 7/29/88
ALL RESULTS IN UG/L
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYI ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1, 1-DICHLOROETHANE
1,2~-DICHLOROETHANE
1,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 84.9%
D8-~TOLUENE 96.3%
4-BROMOFLUOROBENZENE 95.0%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



VOLATILE ORGANICS ANALYSIS
SITE: SOIL CHECK STANDARD
DATE OF ANALYSIS: 7/28/88
ALL RESULTS IN UG/KG
BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1l,1-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
1,3-cis-DICHLOROPROPYLENE
1,3-trans-DICHLOROPROPYLENE
ETHYLBENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE -
TETRACHLOROETHYLENE
1,3-DICHLOROBENZENE
TRICHLOROFLUOROMETHANE
TOLUENE
1,2-trans-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
VINYL CHLORIDE
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SURROGATE COMPOUND RECOVERIES:

D4-1,2-DICHLOROETHANE 85.1%
D8-TOLUENE - 95.7%
4-BROMOFLUOROBENZENE 100.5%

LIBRARY SEARCH DATA:
NO PEAKS TO SEARCH



CHECK STANDARD
RECOVERY DATA



DATE: 6/15/88

CHECK S

TABLE __
TANDARD RECOVERIES
( WATER )

e e T e T i ey v e v o e e e s e —__.__.__—_._—_—-_—._—_—_—-————_—_———————_—_—_.——_—
bt ¢+ + ¢+ + + t

3+ & ¢+ + ¢ 3

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

COMMENTS:

! MS

{ CONCENTRATION
) (ug/1)
50 ! 46.2
50 ! 46.9
50 ! 46
50 ! 45.8
50 | 43.7

1 MS i Qc
g ILIMITS
| REC #! REC
' 92 !61-145
: 94 !71-120
: 92 176-127
| 92 176-125
i 87 175-130



TABLE __
CHECK STANDARD RECOVERIES

( WATER )
DATE: 7/27/88
| SPIKE i MS 1 MS i QC
|  ADDED { CONCENTRATION H $ ILIMITS
COMPOUND ! (ug/1l) ! (ug/l) | REC #! REC
1,1-Dichloroethene ! 50 | 29.4 | 59 161-145"
Trichloroethene H 50 | 41.5 | 83 171-120
Benzene H 50 | 40.4 | 81 176-127
Toluene ! 50 |} 46.9 | 94 }76-125
Chlorobenzene ! 50 | 45 | 90 |75-130

COMMENTS :



TABLE __
CHECK STANDARD RECOVERIES

( SOILS )
DATE: 7/28/88
| SPIKE | MS I MS | qcC

ADDED i CONCENTRATION $ | LIMITS
COMPOUND | (UG/RG) ! (UG/KG) REC #! REC
1,1-Dichloroethene 50 | 41.1 82 |61-145
Trichloroethene 50 | 39.6 79 171-120
" Benzene 50 | 43.2 86 |76-127
Toluene H 50 | 44.8 | 90 176-125
Chlorobenzene | 50 | 47.1 | 94 175-130

COMMENTS :



TABLE __
CHECK STANDARD RECOVERIES

( WATER )

DATE: 7/29/88

| SPIKE ! MS | MS ¢

i ADDED { CONCENTRATION I | LI}
COMPOUND ! (ug/1l) ! (ug/1) ! REC #! I
1,1-Dichloroethene ! 50 | 37.3 | 75 161-
Trichloroethene ! 50 | 39.5 | 79 |71-
Benzene H 50 | 40.7 | 81 }76-
Toluene | 50 | 41.4 ! 83 |76
Chlorobenzene | 50 | 43.2 | 86 |75

COMMENTS :




INITIAL CALIBRATION AND
CONTINUING CALIBRATION DATA




SA
UCLATILE ORGAMNICS INITIAL CALIBRATION DATA

Lab HMame:Envirodyne Engineers Contract:3144
Lab Code: EZ] Case No.: NA SAS No.: NA SDG No.: NA
[Instrument !9: £egelg Calibration Date(s):06/13988‘ 06-1*.-38

Matrix:(soil/water) WATER Level:(low/med) LOW Column: (pack/cap) PACK

Min RRF for SFCC(#) = 0.300 ¢0.250 for Bromoform) Max %XRSD for CCC(#*) a J0.¢

ILAB FILE ID: RRF20 =>B%066 RRFS50 =>B%064 !
IRRF100=,,..,...... RRF160=,..,.. s e RRF200=:8%0¢7
| - - _— - ———————— e
| | ! | | I Lo %
1 COMPOUND IRRF20 IRRF5Q IRRF1001RRF1501RRF2001 RRF I R=D
’-a---a---.a--:--a.a-s------ IEX L LT NIy T |ssesun- |emmamm ET TS |mannwn |=amms
IChloromethane _______ # 1.1271 1.2391 0.000! 0.0001 1.2411 1.2021 5.4
I{Bromomethane - I ' 1.9341 1.2221 0.0001 0.000] 3.0891 2.2601 31.2
tVinyl _Chloride_____________ * 1.4941 1.5101 0.000! 0.0001 2.4231 1.8091 29.4
IChloroethane__ I .9851 1.0641 0.0001 0.000) 1.1431 1.0641 7.a
IMethylene _Chloride_________ | 2.9051 5.1791 0.0001 0.0001 2.2291 3.4381 45.0
lAcetane _ ——— _ I 1.5741 1.48%91 0.000] 0.0001 .é151 1.22¢61 43,7
ICarbon_Disulfide___________ | 4.5241 5,129 0.000! 0.000} 4.8911 4.8481 6.2
11,1-Dichlorocethens_________ * 1.3541 1.4721 0.0001 0.0001 1.4121 1.413 4.2
1,1-Dichloroethane_________ # 2.8351 3.1801! 0.000] 0.0001 2.9321 2.9841 5.9
|1,2—Dichloroethene_(total)_I 1.4031 1.63061 0.0001 0.000] 1.91%1 1.5161 >2.¢
IChloroform______ * 3.1641 3.5881 0.000! 0.0001 3.3011 3.3511 6.5-
!1,2-Dichloroethane_________ I 2.4401 2.6401 0.0001 0.000] 2.5551 2.545| 3.3
l2-Butenone___________— """ I .2021 .1721 0.0001 0.000) .1921 .1%90¢1 @g.s
1,1,1-Trichlorcethans______ I .6601 .244!| 0.0001 0.0001 6331 .8961 6.2
|Carbon_Tetrachloride_______ I .6441 ,6831 0.0001 0.000] 8791  .6681 3.2
IVinyl _Acetate I .5521 .524! 0.000} 0.0001 .8321 .54%1 9.9
|Bromedichloromethane_______ I .2601 .8291 0.000] 0.0001 .2931 .7941 4.4
!1,2-Dichloropropane________ ® .4091 .4551 0.000! 0.000] 4421 .4371 5.6
lcis-l,3-Dichloropropone____l .8421 .,9621 0.0001 0.000! 1.0201 .,9421 9.
ITrichlorosthens I .4221 ,4281 0.0001 0.000] L4581 .4521 §.7
IDibromochloromethane_______ I .35%91 .4231 0.0001 0.000! .4671 .4161 13.1
11,1,2-Trichloroethane______ I .3261 .3621 0.0001 0.0001 .3531 .3471 5.6
|Benzens I 1.0411 1.143! 0.000) 0.0001 1.1641 1.1161 5.9
Itrans-l,3-Dichloropropene__l -8421  .9621 0.000! 0.0001 1.0201 .3421 9.,g"
|Bromoform *# .2541 .,295| 0.0001 0.0001 .37721 .30831 20.34%
l4-Methyl-2-pentanone_______ I .0171 .009! 0.000] 0.0001 .4'91 .1681:40.2"
|2-Hexanone I .1851 .1391 0.000! 08.0001 .4881 .271( ¢9.91
|Tetrachlorcethene__________ I .%231 .5441 0.0001 0.0001 .5%81 .542]| 3.2
l1,1,2,2-Tetrachloroethane__l .5131 .,5321 0.000! 0.0001 .5%941  .5481 2.5
I Toluene__ -®* 1.4431 1.514| 0.000! 0.000Q1 1.4861 1.4811 2.a:
IChlorocbenzene # 1.011t 1.000! 0.0001 0.0001 1.0311 1.0141 1.6%
IEthylbenzene - -=* 1.8491 1,9181 0.0001 0.000} 1.3581 1.8751 2.0+«
IStyrene__ I .9081 .9841 0.000! 0.0001 .9871 .,940! 4.7
IXylene_(total) - -1 1.4211 1.4591 0.000! 0.000]} 1.7631 1.4141 3.a
'--.--------.---..----.--.-----.--------.-----..---.----.------------.---I-I'
IToluene-d8_____ —_ I 1.3061 1.2791 0.0001 0.0001 1.2931 1.2931 1.0
l4-Bromafluorobenzena_______ I .6961 ,67241 0.000! 0.000] 6811 6341 1.8t
8.

. l1,2—Dichloroethane-d4___;__l 2.1081 2.2191 0.0001 0.000/ 2.4311 2.:691
S i | | | ! | | !

EIPM T A =




7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name:Envirodyne Engineers Contract:3144

Lab Code: EEI Case Na.: NA SAS No.: NA 3DG No.: NA
Instrument ID: 598528 Calibration Date: ¢&-14.88 Time: 10:43
Lab Fi:le ID: >B9125 Init. Calib. Date(s):06-13.88

Matrix:(soil/water) SOIL Level:(low/med) LOW Column: (pack/cap) PACK

Min RRF50 for 3SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for CCC.%) = 25 -

{
I COMPOUND | RRF IRRF50 | %D |
!

IChloromethane —_— % 1.2021 1.5201 26.4 %
iBromomethane —— 12,2601 2,100 2.1 1|
IVinyl Chlorids * 1.8091 2.2061 21.9 =
iIChloroethane_ I 1.0641 1.1331 6.5 |
iMethylene_Chloride_________ I 3.4381 5.8051 8.9 |
fAcstone 01.2241  .923] 24.8 |
ICarbon_Disulfide Il 4.8481 3.67%91 24.1 |
Il1,1-Dichloroethene_________ * 1.4131 1.1541 18.3 »
t1,1-Dichloroethane_________ % 2.9841 2.5171 15.6 #
11,2-Dichloroethene_(total)_I| 1.5161 1.234| 18.6
iChloroform : * 3.3511 2,930 12.6 *
11,2-Dichloroethane_________ I 2.545| 1.9771 22.3 |
12-Butanons 019010 L1121 41.1 |
11,1,1-Trichlorosthane______ I .6%61 .5871 15,7 |
ICarbon_Tetrachloride_______ I .6681 .555{ 17.0 |
IVinyl Acetate I .%6%91 .2631 53,7 |
IBromodichloromethane_______ I .72941  .8371 19.8 |
11,2-Dichloropropane________ ®*  ,4371 .353] 19.2 »
Icis-l,B-Dichloropropene____l .9421 661} 29.8 |
ITrichlorosthene I .4521 .3534) 22.0 |
IDibromochloromethane_______ I .4161 .3031 27.3 |
11,1,2-Trichloroethane______ I .3471 .2681 22.9 |
IBenzene | 1.1161 .9281 16.8 |
Itrans-1,3-Dichloropropene__| .9421 .6611 29.8 |
|Bromoform $ .3081 .1861 39.6 %
l4-Methyl-2-pentanone_______ I .168f .0151 91.0 |
|12-Hexanaone I .2211  .1551 42.72 |
|Tetrachlorocethene__________ I .9421 .4681 13.7 |
11,1,2,2-Tetrachlorosthane__I| .5481 .3921 28.4 |
iToluens : ® 1.4811 1.314| 11.3 =
IChlorobenzene $ 1.0141 .8621 15.0 %
IEthylbenzene * 1.8751 1.6951 9.6 +
IStyrenes I .9601 .8421 12.4 |
IXylene_(total)_ I 1.4141 1.3311 5.9 |
I .-------------.--------.-----------.-.--------‘- |
IToluene-d8 I 1.2931 1.26%1 1.8 |
|4-Bromofluorobenzene_______ I .é841 .3691 46.0 |
I1,2-Dichloroethane-d4______ 1 2.2691 1.8931 16.6 |

CARM i 1My v
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YOLATILE CONTINJING CALIBRATION iZHECK

Lab Name:Envirodyne Engineers Contract:31la4

Lab ~ode: EEI Case Mo.: MA 3A5 No.: NA 5DG HMo.: N&
Instrument ID: 593528 Calibration Date: 6.15-88 Time: 16:13
Lab File ID: »B9112 init, Calib. Date(s):36-13-38 (08,1788

Matrix:(soil/water) WATER Level:(low/med) LOW Column: (pack/cap) PARLCK

Min RRFS50 for SPCC(4) = 0.300 (0.250 for Bromoform) Max. XD for CCL: %) = 25.C.

IXylene _(total)_ I 1.4141 1.2631 10.7
I i 2 2 F E E E R SR E AR E RSN E R EREEERE R E RN B 2 F R B B F B B B B B R B R J
IToluene-~-d8 _ 11,2931 1.2351 4.5
|4-Bromofluorobenzene_______

11,2-Dichloroethane~d4
!

I .6841 6631 . 2.3
I 2.25%1 2.0041 11.2
| | |

i
| COMPOUND | RRF IRRFS50 | %D |
| =zsssassssssssssssasssswsan EFTELIINETEEY P L RN T EEE Y N
IChloromethane —_— - # 1.2021 1.0331 14.1 #
|Bromomethane__ _— | 2.2601 1.4401 36.3 |
iVinyl Chloride_ * 1.8091 1.3651 24,6 *
IChloroethane____ 1 1.0641 L2051 14.9 |
IMethylene_Chloride_________ | 3.4381.4.3991 28.0 |
lAcetons - I 1.2261 1.0961 10.6 |
iCarbon_Disulfide___ ________ I 4.8481 3.4091 25.6 |
il1,1-Dichlorvethsne_____...__ * 1.4131 1.1351 19.7 =
I1,1-Dichloroethane____ _____ #$ 2.9841 2.6241 12.1 %
11,2-Dichloroethene_(total)_I| 1.5161 1.2481 17.7 |
iIChloroform__ * 3.3511 2.9871 10.9 «
I1,2-Dichloroethane_________ 1 2.5451 '2.2231 12.6 |
12-Butancne I .1%01 .12271 33.4 |
11,1,1-Trichlorcethane_____ b 6961 .6061 12.8 1
ICarbon_Tetrachloride_______ | 668 1| 5391 1%9.4 |
iVinyl Acetate 1 .56%91 .2771 51.3 |
IBromodichloromethane_______ i 7941 .2351 2.4 |
11,2-Dichlorcpropans______.__ ® 4371 .3%61 9.3 #*
lcis-1,3-Dichloropropene____! .9421 .7821 17.0 |
ITrichlorcethene____ 0 __ 1 .4521 .4201 7.2 1
|IDibromochloromsthane_______ 1 .4161 .3701 11.1 1
11,1,2-Trichloroethans______1I .3471 .3021 13.0 )
|Benzene I 1.1161 .9911 11.2 |
itrans-1,3-Dichloropropene__I .9421 .7821 17.0 |
|Bromoform : & .3081 .2371 23.2 %
|4-Methyl-2-pentanone_______1 .1681 .0071 95.8 |
|2-Hexanone 1 .2711 .1511 44.2 |
iTetrachlorosthene__________ I .5421 .443)| 18.2 |
11,1,2,2-Tetrachloroethane__1 .5481 .3751 31.5 |
IToluene _® 1.,4811 1.2%921 12.8 *»
IChlorobenzens % 1.0141 .867| 14.5 %
IEthylbenzene_______ . _____ ® 1,875 1.641| 12.5 +
1Styrene 1 .9601 .8871 2.7 |

i

|

]

i

|

|

FORM Ul VOA 1..87 Rewv.




Qespor-e Factor

{Subscript is amount 142??8] e}jlz)
R—f - Average Resoonsﬁhtor 10-2 -33
RS0 - Oercent Relative Standard Dsviation
£l - Calibration Check Compounds (¢)  SPCC - System Performance Check Compounds {1s)

Farm VI Page

1astr.nens 10

...........

1of 2

ntract Na
Fiqiqum AF 620 P00 iy l \Ix EUL IR LIRS TR Ty I
oratary I3: 91330 A0974 32179 ilsng Redi7
F iF F AF AF _
Tenpn GO0 T0I0 1.7 is9.00 1m0, 1% s TR LIl oIee
T Targuett ane TI917 148448 1 73143 1. 47729 1.99712 1.859287 9 &2 "
Jir, ] caior-de L 97364 1.45821 2 07091 §.71716 1.70513 1.82541 10.212 »
Thisromthsre 2.77405 1.56214 2.31:98 1.93254 1.93527 1.94947 13,499
3*amomet~ane ¢.58441 1.41%00 {.38017 1 67529 1.50518 1.53145 8.377
Trigaiarofluoranethans $79544 1.27333 1.20043 91023 99449 1.21438 25.773
Zitoisin 36456 31467 29503 22589 .20938 28193 L1243, Conz=209.0,520.0,1330.5.:505 °
X i i-Dichlorsathene 2.07867 1.63423 1.931:14 1.33141 1.5810] !.32334 11 929 «
Zcatons 1.29456 1.35623 87713 .72181 54444 1{.15884 40461
10igmechare 2.79510 3.33149 4.26648 3.74230 3.44429 3.51993 ~2.448
Allyl hlaride 4.37208 3.63509 3.43941 2.60469 2.55484 3.34342 20,973
(aroen Jisyitide 6 90292 7.03551 7.76897 7.15110 4 43828 7.15935 ¢ 804
Tropigniteile (25655 27374 26268 .24331 21987 . 25313 L2390
. =¥ tethylene Chisrige 7.47926 5.73194 6.11511 3.79978 3.212741 5.47470 43 440
Recrylonitrile 3.70986 3.84849 4.05817 3.74951 3.31404 3.78001 7
¥ 1.2-%ich crosthene {total) 2.13964 2.17560 2 71403 2 56579 2.41479 2.40037 10,194
1,1-Dichlcrasthane 4.84956 4.76993 5.55173 4.75740 4.61428 4.90858 7.52% "
Vingl Acatatm 6.70197 £.57173 4.80071 5.97850 5.72951 4.35452 L4588
Z-3utanone (25067 22843 22495 .21844 19900 722470 8,305
“hlzrofaorn - 4.98984 4.40785 4.59749 4.34021 4.53952 4.41498 5.106
i, 1-Trichlaromthane 4.03370 3.64713 3.34763 2.99846 3.09949 3.42528 12.332
X Carbon tatrachloride 3.43139 3.14460 2.92294 2.58055 2.70486 2.99777 13.840
detbacryicnitrile 14836 16993 (14603 16927 .17932 14658 &.7
Benzene 1.74028 1.29318 1.28938 1.25211 1.38042 1.31112 3.805
1,2-Dichloroethane-44 50293 47791 48278 47707 47284 48282 2.472 {Conc=50.0,50.0,56.0,50.0,50. 3"
[,2-Dichloroeshane 69088 67484 44876 64625 .49458 47144 3.405
Trichloroethene (40232 40484 40416 40461 .42525 40824 2.342
1.2-Dich'eropropane 97578 58174 57365 56546 40808 .57714 . 3.147 «
Methy Inethacrylate 36663 39525 37526 .36594 34849 37431 3.278
gjﬁ:zﬂﬂzgihdn: (43881 45911 43594 43744 45873 44405 445
romcdichloromethane 79634 80443 .80288 .79715 .84093 81239 3,349
zis=1.3-Dichloroprooene 91067 88252 91267 .91405 .98440 .77126 4.198
<-Nethyl-2-pentanone 81020 .79408 92171 .81853 .82303 .g8135) 1469

—%MW ulC 0% REST Y Nsuigo ﬁq’ CAAELS G wpaad
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Taza g instrument [D:

DI P Faximum 4 28D far OCC s ¢

Lapnrstaey D00 AZ33Y 0 AZSZe 432329 015D w257

7 iF RF iF T _

lmezuny 2383 5090 00.90 15036 3C.00 AP - % A3D Clo ospLL
T:ligene-3 J9023 95351 1.01376 99550 99477 59531 sl ‘one=73.3,5C.7,57 0,50 3,533
Tioete 74538 75803 72637 71216 77367 L1332 3.679 e '
Teitgel iei st le0orncere 34485 34556 35061 34385 .37387 .35{76 3.:52
lyaacmTraghirrgesrare 37310 36545 (35641 (34135 37940 36958 1.352
Tatezzhacsantane 32136 .31335 3iv97 31324 34044 12178 3 492 -
cd3yan;ea 0272 35267 35020 34539 34995 35819 9742
Jruromesnisrguettine 52897 .5:949 57349 .50874 53725 52297 1.120
1, i-2rbrimoet-ase 43544 44673 44538 42688 43451 44449 2,931
Chisrapenzene 1.13973 1.12686 1.15317 1.12957 1.22145 1.15540 3,757 "
1,i d,e-Tetrazntoroetrane 49387 .53999 .52813 52458 .%4997 .57731 4.2
Ethyibenzene 57696 40828 .43455 83719 71082 .43636 4.879 »
{yiene (tatal) 30044 65440 47921 46655 72931 67798 4. 444
3Iyrene 1.17560 1.17816 1.23378 1.21903 1.35562 1.23244 _5 953
7-Lhisroesayiuingi ether .35540 .36285 36675 36223 .38388 .34622 2.917
Sromoform AJ295 43757 45347 44022 45738 .44440 2.362 T
4-3romofluoropanzane 97171 .B4461 .906652 .89289 .88279 .88370 1.889 (Conc=53.0,50.0,50.0,50.3,53.0
i,i,2,2-Tecrachioroethane 34785 .83402 81719 74161 .72387 .792%91 7.106 i1
i,2,3-trieh'sropropane 56420 .53563 54805 .52546 .50554 .54982 4.009
Trans-1,a-dichioro-2-bytene 26749 29604 (29144 26469 26223 27438 XLA0A
1,3-Dickiarobenzene 1.05758 1.03212 .94474 .97253 .97143 .995¢68 4.732

KF - Response Factor (Subscript is amount in PPB)

AP - duerage Response Factor

‘RS0 - Percent Relative Standard Deviation

(Ll - Calibravion Check Campounds (%)  SPCL - System Performance Check Compounds (s9)

Fora UI  Page 2 of 2



N SEE

Tia-wum &7 fgr 3P00 is

Lolime e

instrimert !9:

Hacimum % RED for {0 1:

Lanoratary 1is - 42734 - - -
&F i RF H iF _

Lompoind 20,90 B399 190.00 150 30 209.00 3 “RSD COC sRLe
cricronashine - 25412 - - - 25412 - 3
fagc chiarige - 5572 - - - 25872 - '
Higroethane - 03231 - - - 0323, -
Eromometnane 92378 - - - 72378 -
Tricniorafisoromethans - 1.37344 - - 1.36544 -

Azrelain - 35459 - - - 45499 - {Eanc=200.2,500.0,1400.9.:730.), .
1.1-Lichlaroethene - 1.39540 - - - 1.9950 - ’
Acetone - 1.39375 - - - 1.39375 -
Isdometrane - - - - - - -

W11yt Chiarige - - - - - - -

carbon Dieylfige - 3. 17877 - - - 3.17577 -
Prooranitrrlas - - - - - - -

Methyiene {niorige - 9.41032 - - - 7.41032 -
Acrylonitrile - 475385 - - - 4.7438% -
1.2-Bichiorostnene (total} - 1.9528%% - - - 1.95255 -
L,1-D1chlarsethane - 4.93394 - - - §.90394 - v
Vonyl dcetate - 4.29558 - - - 4.29558 -

I-Butanone - .2532681 - - - 23241 -

Thisraform - 4.3500¢ - - - 4.55%004 - *

Ll l-Trichloroethane - 1.70540 - - - 1.79600 -

Tarbon tatrachloride - 2.947% - - - 1.94771 -
“athacrylonitrile - - - - - - -

Rerzape - 1.25285 - - - 1.15235 -
1,2-Bizhlarsethane-da - 47068 - - - 4748 - {€Conc=%0.0,50.9,70.0.50 9,001
{.2-0ichloroethane - 45895 - - - 67895 -
Teichioroethene - 37499 - - - 37498 -
1.2-Gicniorspropane - 60757 - - - 80757 - .
fetnyImethacryiate - - - - - - -
dibromomethane - - - - - - -
Bromodichloromethane ) - 80293 - - - 80293 -
¢rs-1,7-01chioropropane - 94882 - - - 94882 -
a-ethyi-i-pentanone - - - - - - -

......................................................................................

RFE -
PER
RSO -
e -

Response Factor (Subscript

nierage Response Factor

is amount in PPB)

Fercent Relative Standard leviation

Calibration Check Compounds te)  SPCC - System Performance Check Compoungs (#e}

form il Page 1 of 2



Tira e T-strument 3@

“niwgw RE for SRCC is Maximum i KSD far ICC iz %
Liboraocry 1 - L2973, - . -
i &F RF RF 8 _

fimpount 200500 50099 100.0) 150 39 200,06 RF 1 R8D CLC sPLC
Ty yere-1d - L6006 - - - 190058 - (Cones50.),50 9,50 9.8 5,73 |
Toisace - 72486 - - - 723488 - *
trzns-1,3-Dichioropr ipere - ,35239 - - - 3F239 -
{oi,o-Trichicrcethane - 39010 - - - 39010 -
Tatrachisroethens - .30284 - - - L3284 -
Z-Havanone - 15085 - - - 15085 -
Jikromochloranethane - 52454 - - - 52454 -
1,2-Dibramosthane - - - - - - -
Chlorabenzene - 1.113508 - - - 1.11408 - *
oy 2-Tetrachlorathane - - - - - - -
Ethylbenzens - 57757 - - - 57787 - .
iylene 1total) - 44114 - - - 64114 -
Styrene - lL.isay - - - L1948 -
2-Chloroethylyinyl ether - 37449 - - - . 37489 -
Bromoform - .44520 - - - .344520 - o
4-gromofluarabenzene - 93712 - - - 93712 - “1C0nc=50.0,50.1,50.0,50.2,50 0
1,1,2,2-Tetrachlorsethane - 33040 - - - .83740 - .
1,2,3=trichlarapropane - Jieg1o - - - 981 -
Trans-1,4-1chlaora-2-bytene - - - - oo - -
1,7-Dichlorobenzene - - 1.78234 - - - 1.78204 -

RF - Response Factor (Subscript is amount in PPB)

RE - Average Response Factor

“RSD - Percent Relative Standard Deviation

Y0 - Celibration Check Compounds (#)  SPCL - System Performance Check Compounds (ee)

Form V[ Page 2 of ?



132 v tatibration Daees 97 IF i3
( sractare Time= 1! 13

reract No Laboratary [0: AI99a
Imrerigng Of Initial “afibration Jate: 05, 09/35

g §F tar 3P0 is Maxinum L Diff far C0 15
Zompaund RE RF LDEfF CCC SFCC

Cniorzuethars 1.59157 25412 84.04 L
dnst o larige 1 82541 25572 85.99
lricrgasrane 1.74930 33231 93.34
8remomethane 53185 92373 3949
“richlaroflugromethane 1.21378 1.30344 7.14
ficro ein 29190 (45699 19.94

LJ-dichtroetaene l
deetane {
[adcmetnane 3.519%3 - -
Allyl Chioride 3
7

Carbon Disulfide 05935 3.17577  55.91

fropranitr:le 25323 -
Methylene Chlisride 5.67470 9.41032  45.83
acrylonttrile 3.78001 4.74385 24.03
L,2-Dichloroethens (totalj 1.40037 1.95255 18 46
1,1-Dichloraethane 4.90858 4.98394 1.54 e
Jinyl Acztate §.354652 6.29558 .96
J-Bytanone L2870 (23761 3.52
Chlgrofora 4.51499 4.35006 5.09
1...4-Trichloroethane 3.42523 3.40506 .56
{3rbon <atrachloride 1.99777 2.94791 1.44
Mathasry anitrile 14658 - -
Berzene 131112 1.25285  4.44
1.2-Dichloroethane-44 48262 47048 .47
s.2-Dichicroethane 67148 45895 1.34
Trichisroethens 40824 37498 8.1
1.2-Dichiorsoropane S78 80757 5.7 »
Fethylnathacrylate Jg7831 - -
J1bromomethane . 44405 - -
Eromadichlargmethane 81239 .80293 1.14
cie=1,3-Lichlorapropene 92128 .94882 99
4-Metnyl-2-pentanone 81351 -

i - Jlerponse Factor from daily standarq file at 50,00 PPB

“F - Suerage Response Factor from [nitial Calibration Fora VI

WDiff - Z‘Differ:n:e from ariginal average or curve

¢6C - C{alibration Check Compounds (*) SPCC - System Performance Check Compounds (#9)

-

Fora Il Page 1 oF 2



R

I LR TLAS

N I caiibration Darar 47,07 3§

Tanteaetse: Timet 117

Tgrtract Mot Laboratary I3t H{*%s

nitruent 1 Initiai cabirration Geser 53,0043
ovimym F fre 30 daximgm v [aff for L0 s

“moaud , F RF PR & SR Y S

Talyan=-13 §7990 1.20043 .09

Teigars ML Tl48 1.13 »

sraps-1,3-2ichiardoronene IB17 35739 15

oieseTriendsriethane 14906 39019 £.47

Ter-acnlarzathane ¢ L3013 5.89

I-dmvangre 3319 15085 57.3%

Jiaromoch!srometaans 32I99 .El4%4 3

1,2-Dthromsathane =840 - -

Chlorabenzene 1.15540 1.11408 | Y] *

teivlac-Tetrachloroathane 31731 - -

tthylbenzene 03936 57757 957 »

Ayizne 1tatali 47798 L 44ile 5,43

Styrene . 123244 119248 3.4

2-Cnioromthyluinyl ather L3882 37567 1.8%

2romotorm 134440 . 44520 18 (L

4-8romoflyorobenzene .38370 93712 4.04 (Cone=50.00)

1,i,2,2-Tetracnhinroethane L7291 83040 4.75 o

1.2.3-trrzhlorapropare 54982 39310 27,40

Trans-1.4-gichioro=2-9utene 17838 - -

1.3-0rchlorobenzens 99543 1.08284 5.74

kF - Recponse Factor from daily standard file at 50,00 PPB

- Ruerage Respanse “actor from {nitial Calibration Form VI

W1fE - % Difference fram original average or curve

(0 - falibration Check Compounds (¢  3PCC - System Perfirmance Check Compaunds {ee)

Form V1T .Page 2 of 2



HSL Compounds

Minimum EF for SPCC is

Instrument [0:

R i e e e e e s e e R e o

Maximum 2 RSD for CCC is

4

Laboratory ID: >A2999 :A2994 - - >R2998
RF RF RF RF RF _

Compound 20,00 50.00 100.00 150.00 200.00 RF 2 RSD CCC SPCC
Chloromethane 2.43384 2.16445 - - 201196 2.20415 9.483 L
Vinyl chloride . 2.25693 2.09548 - = 2.00752 2.12004 5.946 +
Chloroethane 1.42561 1.78437 = = 1.96128 1.72375 15.834 = ¥
Bromomethane 1.76217 1.89119 - ® 1.89546 1.84961 4,096
Trichlorof luoromethane 1 53775 1.24559 - = 1.13060 1.30465 16.089 = v’
1,1-Dichloroethene 1.65106 1.95077 ® = 1.70137 1.76773  9.079 «
Hethylene Chloride 4.20840 3.42156 “ - 2.70194 3.47063 22.888 — ¥
1,2-Dichloroethene (total) 1.71433 1.83203 - - 1.03483 1.86066 8.710
1,1-Dichloroethane 3.75964 3.75059 - - 3.81861 3.77628  .978 "
Chloroform 3.77100 3.44375 - - 3.59389 3.40955 4.273 s
1,1,1-Trichloroethane 2.98546 2.70375 - - 1.70661 2.79861 5.782
Carbon tetrachloride 2.74294 2.47846 - - 2.45009 2.55583 4.358
Benzene 1.21240 1.15917 - = L1314 1.22824  4.367
1,2-Dichloroethane-d4 50155 48118 - - 46474 48249 3822 (Conc=50.0,50.0,50.0,50.0,50.0
1,2-Dichloroethane 62390 55726 - - 58138 .58751  5.743
Trichloroethene 36792 34196 - = 38313 36434 5.714
1,2-Dichloropropane 51018 .50423 - = 43332 48258  8.841 »
Bromodichloromethane 54910 51881 - = 54693 53828  3.139
cis-1,3-Dichloropropene 89222 77610 - - 84308 83713 4.963
Toluene-d8 1.20091 1.147210 - = 1.09531 1.14777 4,600 (Conc=50.0,50.0,50.0,50.0,50.0
Toluene 71448 44989 - - 69415 48617 4.813 =
trans-1,3-Dichloropropene 32448 27171 - - 29642 29754 8.875
1,1,2-Trichloroathane 34339 29528 - - 31103 31457 7.748
Tetrachloroethene J1917 28592 - = 31588 30499 5.948
Dibromachloromethane 46340 39518 - # 44458 43439 B 11
Chlorobenzene 1.04050 .975¢5 - = 1.09737 1.83784 5.848 "
Ethylbenzene 54831 51539 - - S5915% 55173 6.928 «
2-Chloroethyluinyl ether 3528k -.30867 - = 32500 .32856 6.462
Bromoform W 39701 34493 - - 38302 . 7499, 7.188 "
4-Bromof luorobenzene ¢ 353797 03689 vr3@ SFL-L 18007 | 12273257 (Conc=50.0,50.0,50.0,50.0,50.0
1,1,2,2-Tetrachloroethans 5458 44117 - - 65762 68443 B.947 "
1,3-Dichlorobenzene 906081 .87497 - - 92892 .90397 2.880
*— o undo). “Aant ToPD's auatin Han 70'1)0 as
W - Response Facter (Subscript is ameunt in PPB) (, , Qalouwlatid st
- e twideats RS9’
RF - Average Respense Factor Wi e m
IRSD - Percent Relative Standard Deviation
CCC - Calibration Check Compounds (#)}  SPCC - System Performance Check Compounds (#+)
O 10-10-88  £ora VI Page 1 of 1 ‘ _ . )
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#SL Compounds

.........

Minimum EF for SPCC is

Compound

Calibration Date: 07/25/88

Time: 11113

Maximum 2 Diff for CCC is 2

RF 1Diff CCC SPCC

Toluene-d8

Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene

2-Hex
Dibromochloromethane
l,Z-Dibrgg'ethane
Chlorobenzene

Ll L 2 Istrachloroethane
Ethy Ibenzene

Kyleoe [tgtal)
SIULEDE e

2-Chloreethyiviny| ether

Brosofors

4-Bromof lugrobenzene

1,1,2,2-Tetrachloroethane
- ropropane

99981 1.
73312
35176
.36908
32748
.35819
.52299
44449
1.15560 1.
52731
63834
67798
1.23244 1.
36622
44440
.88370
79291
.54982
27638

00048 09
J286 1,13 »
35239 .18
39010 5.49
30284  5.88
.15085 57.88
52454 .30

11408  3.42 e

57757 9.52 e

64114 5.43

1928 3.4

J7669  2.84

. 44520 .18 " i

93712 6.04 (Conc=50.00)

83060 4.75 "
39810 27.60

Trans-1,4-dichloro-2-butene ;
TTSEUTEﬁT;;nbenzene 99568 1.

08286  8.76

RF - Response Factor fro daily standard file at 50.00 PPB

RF - fAverage Response Factor from Initial Calibratien Form VI

Wiff

(i

Calibration Check Compounds (o)

1 Difference from original average or curve

SPCC - System Performance Check Compounds (ee)

Form VII Page 2 of 2



[

Case No?

.....................

Instrument [D:

Minimum EF for SPCC is

Compound

HSL Compounds

Calibration Date: 07/25/88

Tinet

11:13

Maximum X Diff for CCC is 1

RF

Wiff CCC SPCC

f*TUlnvl chloride

—Chloroethane
Bromomethane
Trichlorof luoromethane
Rcrolein

1- Dichloroethene
y/ﬁ:eto
nethene

allyl Chloride
Qgghll_pisulfide

Pro itrile

thylene Chloride

Acrylonitrile ~— —
"T:’gﬁTzilornethene (total)
1,1-Dichloroethane

Uinsl :;g;ate

Cgloroforn

1,1,1-Trichloroethane
Carbon tetrachloride

Methacrylonitrile
Benzene

1.2-Dichloroethane-d4
1,2-Dichloroethane
Trichloroethene
1,2-Dichlorepropane
Jethulagthacrylate
thane
Bromodichlorosethane
cis-1,3-Dichloropropene
_Alathyl-2-pentanone

25412
25572
03231
92378
121638 1.30344
.218190 4.56987
.82334 1.89560
.15884 1.39375
3.51993 -
3.6 -
7.05935 3.17577
253 -
5.67470 9.41032
3.78001 4.76385
2.40837 1.95255
4.90858 4.98394
6.35652 6.29558
22470 23261
4.61498 4.85004
3.42528 3.40604
2.99777 2.94791
16658 -
1.31112 1.25285
48262 47048
67146 45095
40824 37498
57714 60757
gt -
44405
81239
92124
81351

—

.80293
. 94882

Lsvs

7.16
1521.08

3.9 »

20.27

55.01

65.83 ¢
26.03
18.46
1.54
94
3.52
5.09
.54
1.66
LU
2.4
1.86
8.15
5.27 #

1.16
9

RF

= Response Factor from dai{y/ standard file at

e Pn Q-Q’S»
50.00 PP8

- fverage Response Factor from Initial Calibration Form VI

20iff - I Difference from original average or curve

ccc

*é«%

Form VII

- Calibration Check Compounds (s)

o Al
f’u, fh W?WMM§ C QLM_

L; Ouwalfﬁ/nla/f

/ea S/ ﬂrﬂlﬂ&

¥, ot

Page 1 of 2
o 7 0% 1750

Lad)

L

LI O A Ry ﬁ’-«r

oK of 31 TTLP

udgenLind  cmpYs

NOT ANNNTES Raa

Mecree oy gr4o

SPCC - System Performance Check Compounds (#e)
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Case No:

Contractor:

Continuing Calibration Check

ASL Compounds

Calibration Date: 07,2678

Time: 21:20

Contract No:

Laboratory (0: »A3021

instrument [D:

[nitial Cal:bration Date: 17,2638

Minimua RF for SPCC is

Maximum X Diff for CCC is X

Compound RF RF X0iff CCC SPCC
Chioromethans 2.20415 2,18813 73 144
Vinyl chloride 2.12004 2.06718  2.49 ¢
Chiorosthans 1.7237% 1.86027  7.92
Bromomethane 1.84961 1.77069  4.27

Trichlorof luoromethans
1,1-Dichlorosthens
Methylena Chioride
1,2-Dichloroethene (total)
1,1-Dichloroethane
Chlorofora
1,1,1-Trichloroethans
Carbon tetrachloride

2-Chloroethylvinyl ethee
Bromofora
4-Bromofluorobenzene
1,1,2,2-Tetrachloroethans
1,3-Dichlorobenzens

1.30445 1.40118  7.40
1.76773 186531  5.52 ¢

3.47063 3.56960  2.85

186066 1.83837  1.20 )
3.77628 3.83989 1.4 e

3.60955 3.67822  1.90 ¢

2.79861 291047 4.00 43 —ptssr

2.55583 2.47324  3.23

32856 31036 5.54

499, K3 4.84 W
i g .3333"' 243 108 (Conce50.00)

68443 65641  4.09 144
90397 88933  2.06

Benzene 1.22824 1.19911  2.37 Sepplt. Y
1,2-Dichloroethane-dé 48249 48427 B b"- d“* B 2 (A ) : o
1,2-Dichlorosthans 58751 58934 .31 s, ot N Jo e |
Trichlorosthens 36434 35962 1,29 hio duol wet hoppr, +
1,2-Dichloropropane 48258 52147 8.0 ¢ X ’. -
Bromodichloromsthans 53820 5773 2.2 aclian , st c,ﬁw.«.m mr
cis-1,3-Dichloropropens 83713 83116 J ' )

Toluene-d8 L1777 115969 1.02 S Uy L,

Toluene 68617 68771 .22 ¢ NI ,qa,.?a Ao 0l s -
trans-1,3-Dichloropropens 29754 29639 .39 :
1,1,2-Trichlorasthane U657 207 1. e noepd soerphalee _AML,)}
Tetrachloroethens 30699 30292 1.33 'el ) © (Lo ¢
Dibromochloromethans 43439 43060 .87 [/"‘L lOJqu %d/ﬂ*’ o
Chlercbenzene 1.05784 1.01227 2.4 " 10-3
Ethylbenzens 55173 53242 3.50 ¢ BIO ©

RF - Response Factor from daily standard file at 50.00 PPS

Foo- Auerage Response Factor from [nitial Calibration Form VI

XDiff - % Difference from original average or curve

CCC - Calibration Check Compounds (#)  SPCC - System Perforsance Check Coapounds (#%)

Form U1 Page 1 0of 1



- 451 Compounds
e O (alibration Date: 07/24/88
EUNtrdcto;; ------------------------ i
e It
o T Dt b
Minimum RF for SPCC s Maximum 2 Diff for CCC is 2
Compound RE RF EDiff CCC SPCC

.20415 99438 54.80 T 7
12004 2.04455  3.47 »

Chloromethane
Vingl chloride

Chloroethane 72375 1.53848  10.75
Bromomethane 84941 1.48820 8.73
Trichlorofluoromethane 30465 1.32612 1.45
1,1-Dichloroethene 76773 1.73662 1.76 »
3.22091 7.20
1,2-Dichloroethene (total) .86064 1.89322 1.75

77628 4.01359  4.28 L]
60955 3.87252  7.29 »
79861 2.98609  4.70

55583 2.62533 .72

1,1-Dichloroethane
Chloroform
1,1, 1-Trichloroethane

2
2
1
l
1
1
Methylene Chioride 347043
1
3
3
2
Carbon tetrachloride 2
1

Benzene 22824 1.29410 5.3
1,2-Dichloroethane-dé .48249 51896 7.54
1,2-Dichloroethane 58751 62993 7.2
Trichloroethene 36434 38652  4.09
1,2-Dichloropropane 48258 55447 15.31
Bromodichloromethane 53828 70662 31.27 %
cis=1,3-Dichioropropene 83713 89150  4.49
Toluene-d8 1.14777 1.20090  4.43
Toluene 68617 73567  7.21 «
trans-1,3-Dichloropropene 29754 32460 9.10
1,1,2-Trichloroethane 31657 34930 10.34
Tetrachloroethene 30699 32887 7.13
Dibromochloromethane 43439 47805 10.05
Chlorobenzene 1.03784 1.04711 .89 11}
EthyIbenzene 55173 56542 2.48 o
2-Chloroethyluinyl ether .32856 32797 .18
Bromofora 37499, (384 2.64 " ;
4-Bromof luorobenzene %o’e‘# 3!33}" 56233 (Conc=50.00)
1,1,2,2-Tetrachloroethane 68443 70515  3.03 "
1,3-Dichlorobenzene 90397 .88492  2.11 )
* e MRS ﬁmﬁ;&JQWMJNA%M ua%LR
Qir*\tgd t?xy:ff"“'L W dabe, ocesortalt 0-&
ponse Factor (from dai Yy standard 1Ie at '50.00 PPB
RF. - ARuerage Response Factor from Initial Calibration Fora VI

"0iff - X Difference from original average or curve

CCC - Calibration Check Compounds (#)  SPCC - System Perforsance Check Compounds (*+)

béb' 10-10 & Form VII  Page ! of | .
® C‘Qw, Que ‘Q‘V"“-]&) Wt tume  pasd Jedpdade o omwj Ar —fokins.
ke

M \L;nZZ
ook M Lk we acp Yyt ANTE
Q% Avds Lace S AT Cidi 2 c‘x)é;,e.tili. ci '~A9£J*4“*42~
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Caibration Check Report

Title: CORPS OF ENGiNEER
Calibratea: 880728 22:39

sneck Standara Cata File: >§9537
Injection Time: 380801 16:16

5D1ff Caiib Metn

Compoung RF RF

EE LT T 2P

1,2-Dicnloroethane-d4
Trichiorof juoromethane
Chloromethans
Bromometnane

Vinyl Chloride
Chioroethane

Hethyiene Chlaride
1,1-Dichloroethene
1,1-Dichloroethans
1,2-0ichloroethene (total)
Chlorofora
1,2-Dichioroethane
1,1,1-Trichloroethans
Carbon Tetrachloride
Bromodichloromethane
1,2-Dicnloropropane
trans-1,3-Dichioropropene
Trichlorosthene

Benzene
Dibromochicromethans
1,1,2-Trichlorosthane
cis-1,3-Oachlioropropene
2-Chloroethylvinyl Ether
Bromaform

Tolusne-d8

4-Bromof luorobenzene
1,1,2,2-Tetrachlaroathans
Tetrachloroethene
Toluens

Chlorobenzens
Ethylbenzens

Styrene

Xylene (total)
1,3-DICHLOROBENZENE

1.32608 1.18716
1.84938 1.61565
1.89677 07896
1.00223 1.13125
39389 32845
.98640 98811
2.75522 2.56888
1.54297 1.38229
3.24723 2.51609
1.79914 1.45291
2.32927 2.530848
1.49306 1.29594
37936 33939
31954 ,28204
55579 54762
50442 49453
91838 .87020
40116 .38793
1.28425 1,16012
32258 . .30849
36378 35721
.91838 .87020
50442 49453
30602 .28122
1.31743 1.29910
63768 60980
74430 65568
46593 42246
1.60568 1.49437
1.035¢4 .92618
1.81069 1.66305
1.17022 1.04638
1.30664 1.16048
91855 .73216

10.48 Average
12,64 Average
75.84 Average
12.87 Average
86.95 Average
17 Average
6.76 Average
10.42 average
12,20 average
17.02 Average
10.28 Average
13.20 Average
9.58 Average
11.73 éversge
1.47 Average
1.96 Average
5.25 Average
3.30 Average
.67 Average
37 Average
.80 Average
.25 Average
b/

RF - Response Factor from daily standard file at

50.00 PPB

RF - Average Response Factor from Initial Calibration

X015f - X Cifference from original average or curve

Page 1 of |



Calibration Report

Title: CORPS OF ENGINEER

Calibrated: 880728 22:39

Files: >B9496

Compound

89495
RF RF
20.00

50.00 100.00 150.00

Y89494
R -
200.00 RF

X RSD

1,2-Dichloroethane-dé
“richlorof luoromethans
Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
Hethylene Chloride
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chlorofora
1,2-Dichloroethane

1.13948 1.26315
1.68931 1.76024
1.62317 1.61381
1.03608 .85585
1.25881 .54751
1.14763 76785
4.01401 2.30527
1.52795 1.46379
3.09976 3.09572
1.72437 1.71474
2.62957 2.72221
1.34934 1.45188

1.57560 1.32608
2.09859 1.8493
2.45333 1.89677
1.11676 1.00223
1.17%36 .99389
1.04373  .98640
1.94637 2.75522
1.63717 1.54297
3.54623 3.24723
1.95829 1.79914
3.13603 2.8292
1.67797 1.493%
.40602 3753
5314 31954
58489 55579
50113 50442
90844 91838
.40680 40116
1.27297 1.28425
32876 32258
36068 .3637%
90844 91838
50113 50442
31567 30602
1.31466 1.31743
(65621 63768
0656 74430
4285 46593
1.55128 1.60560
.98891 1.03564
1.81587 1.81049
1.24889 117022
1.39111 1.30664
.88868 91855

5.682
7.974
7.666
9.531

11.262

8.356
9,163
5.126
4.031
3,643
2.77%
1.805
1.668
3,443
3,643
4.031
2.768
2.617 (Conc=50.0,
2.620 (Conce50.0,
4.63%
3,439
3,652
4.723
535
5.988
5.646
6.002

1,1,1-Trichloroethane 37673 (34334
Carbon Tetrachloride .29954 30592
Bromodichloromethane 55452 52795
1,2-Dichloropropane 52619 48593
trans-1,3-Dichloropropens 95569 89102
Trichloroethene .40835 .38834
Benzene 1.31092 1.24887
Dibromochloromethane 31894 32004
1,1,2-Trichloroethane 773 35308
cis-1,3-Dichloropropens 99569 .89102
2-Chloroethylvinyl Ether 52619 48593
Brosofora .29981 .30257
Toluene-d8 1.35321 1.28442
4-Bromof luorobenzens 63304 .62378
1,1,2,2-Tetrachloroethane 76632 76204
Tetrachlorosthene 47441 47593
Toluene 1.66777 1.5977%
Chlorobenzens 1.00649 1.03153
Ethylbenzens 1.81668 1.79952
Styrene 1.14092 1.12121
Xylene (total) 1.25489 1.27392
1,3-DI1CHLOROBENZENE .98217 .88481
RF - Response Factor (Subscript is amount in PPB)
F - Average Response Factor

%RSD - Percent Relative Standard Deviation

Page 1 of 1

50.0,50.0,50.
50.0,50.0,5

) b

16.949 (Conc=50.0,50.0,50.0,50.0,50.0)
11.827
25.413
13,244
39.121
19.898
40.099




Y
Catiprateg:

Zaiidratizsn

Thecw itamzarg sata riiel 2R3y

inaction

Compoung

Time:

CORPS OF
BTG 28337

oheCK Fepgrt

NI NEER

380,75 70

i,e-dignisroetnane-14
Trichiorafivorometnane
Chigrometnane
promomethane

viny: Chioricde
Lnioroetnane

Methylene Chinride
i,l-Dicnioroethene
1,i-O:chioraethane
i,2-Cichiorcetnene (tota.;
Chioroform
1,2-Dieniorosthane
1,1,1-Trichigrosthane
Caroon Tetrachloride
3romodicniorometnane
i,e-Uichioropropane
trans-1,3-O1chiaropropene
Trichioroetnene

Benzene
Uicromocniorometnane
1,1,2-Tercnioroetnane
c:s-i,3-Dicnlcropropene
I-Chiorgetnyiviny] Etner
gromeform

Taiusne-ggd

4-Bromor lugrosenzens
1,:,2,2-Tetracnioroetnane
Tetrachigroethene
Toluene

Chicrobenzene
Ethyibenzane

Styrene

Xyliene 1total)

<, 3-0iCHLOROBENZENE

2.54257
3.24723
1.79%14
2.82527
1.4%3086
37538
319854
535379
50442
.7.838
il
1.28425
.32258
.3e375
.71838
0442
JFoedz
1.31743
63768
74430
40593
1.6050
1.013564
1.91049
1.17022
1.30644
91895

i
y 1.28351
2

60331
04703

. 7803
209950
J.o4ia92
1.83443
2.35080
1.468%0

58512

L3109

.39777

59303

. 76895

44187
1.32983

.33430

37348

. 76895

.25343

30520
1.2627%

01252

67339

.478%¢
1.006%23
1.03678
i.84271
1.14200
1.26332

.52629

wWwirs Cazip dern

7L Average
.13 fverage
23,81 mverage
50.50 rverage
i05.76 Average
34,12 Fverage
3.33 avarage
7.30 nverage
Average
Average
Average
Average
Average
Average
Average
fverage
Average
Rverage
Average
Average
Average
rverage
7.94 Average
.27 rverage
4,15 Average
7.94 Average
.53 Rverage
2.30 Average
3.6 Average
.11 Average
1.77 Average
2.41 Average
3.32 fwerage
i0.04 rverage

o o

AV : BTV S

[ VY I S ¥

3~
£ N

€D NI ND NJ BF R e e A
- . . .

—

NI G ON N OO
RO a0 I e

AR LI SR VT Y
. e .

Poy

RF - Fesponse Factor from daily standard f1ie at  50.00 PPB

RF - rRuerage Response Factor from init:ai Calibration

Noitf - % Dirference -rom orig:nal average or curve

Fage 1

of 1



Titie:
Catibrateg:

checx

Sonpound

1,2-Dicnioraetnane-ge
Tricniorof ivoronethane
thiorometnane
drosomethane

vinyl Chiarice
Cnioroetnane

fetnylene Chioride
i,1-0icnloroethene
1,1-01chioroethane
i,2-Dichloroethene (tctal)
Cnlorofora
1,2-Dichlorgetnane
1,1,1-Tricnioroethane
Caroon Tetrachioride
Bromadichloromethane
1,2-Dichloropropans
trans-i,3-Dichiorcpropene
Trichloroethene

Benzene
Dinromochicromethane
1,1,2-Trichlorcethane
ci1s-1,3-O1cnioropropens
2-chloroethylvinyi Ether
Bromofora

Toiuene-g8

4-Bromof iuoropenzene
1,1,2,2-Tetrachlorostnane
Tetrachioroethene
Tolusne

Chloropenzene
Ethyibenzens

Styrene

Xyiene (total)
1,3-GICHLOROBENZENE

stancara Data riis:
Injection Time:

calioration lhecx Repart
CURPS OF ENGIMEER
360726 22:35

YB3%08

380728 05:0e

F RF Miff Caiip Metn
122003 100070 3.37 sverage
1.9738 1.77352  3.32 Average
1.8%e77 133473 «.64 fverage
1.09225 1.56538%  95.15 fverage —

39389 211733 113,98 Average —

93640 5.27378  31.i6 fverage —
2.75322 170933 7,45 Average
1.54297 1.64055 0.3 Aversge
3.24725 3.31817  2.18 Average
1.73%16 1.77325  l.e0 fverage
23237 2.7303% 1,37 Average
1.49300 144321 3.2 Average

J7638 33708 5.24 fverage
J19%4 23730 6.33 Average
55579 38093 4.54 Average
50642 34711 8.4¢ Average.
3838 FPeed 3,75 Avarage
40116 45103 12,43 Average
1.28445 1.33%63 4.2 Average
J22538 .12222 1i fverage
36375 36655 .77 Average
1838 F3ee4 .55 Average
Sledd 5e7il 3,46 Average
0662 .28867  5.80 fverage
1.31743 1.29937  1.33 Average
63768 60395 4,12 Average
74430 50369  21.58 Average —
40593 46938  4.18 Average
1.60560 1.72097  7.19 Average
1.03564 1.05113  1.50 Average
1.81069 1.88878  4.31 Average
1.17022 1.18402  1.18 Average
1.30604 1.31152 37 Average
91855 61147  11.66 Fverage



Calibration Report

Titie: CTRPS OF SNGINEZR
Calibrated: 880728 22:3%
Filest 163496 1B2495
oF of
Canoound 20.30

$2.00 103.30 159.0C

YEP494
RF -
200,00 RF

1,2-Dichlorosthane-dé
Trizhlorof luoromethane
Chloromethane
romomethane

Vinyl Chloride
Chloraethans

Methylene Chloride
1,1-Dichloroethene
1,1-Dichlioroethane
1,2-Dichloraethens (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichiorosthane
Carton Tetrachloride
Bromodichloromethane
1,2-Dichlaropropare

: trans-l,J-Dichloropropene-‘

Trichloroetnene

Berzene
Jibromochlorcmethane
1,1,2-Trichlorosthane
cis-1,3-Dichloropropene
2-Chloroethylving] Ether
Bromoform

Toluene-d8

4-Bromof juorchenzene
1,1,2,2-Tetrachlorosthane
Tetrachloroethens
Tolusne

Chlorobenzene
Ethylbenzene

Styrene

Xyiene (total)
1,3-DICHLORTBENZENE

113948 1.25315
1.68931 1.75024
1.62317 1.41381
103608 85585
1.25881 54751
116783 76785
£.01401 2.30527
1.52795 1.46379
3.09976 3.09572
1.72637 171474
2.42957 2,72221
1.34934 1,45138
3767334334
.29954 30592
55452 52795
52619 43593
95569 89102
40335 33334
1.31092 1.26887
31894 32604
3775335305
95569 69102
52619 48593
.29881 30257
1.35321 1,28442
63304 62378
76632 76204
47441 47593
1.66777 1.5977%
1.08649 1.03153
1.81668 1.79952
1.14057 1.12121
1.25489 127392
98217 58481

1.57960 1.32608
2.19359 1.24938
2.45333 1.8%9677
1.1147 1,00223
117536 ,99389
1.04373 98440
1.94437 2.75522
1.63717 1.54297
3.54623 3.24723
1.95329 1.79914
3.13603 2.82927
1.67797 1.47306
40602 ,3753¢
J5314 (31954
58489 55579
S0113 58442
90844 ,91838
40680 40114
1.27297 1.28425
30876 32298
76368 L3637
50844 91838
S0113 50442
1567 30602
1.31406 1.31743
69621 .63748
70454 74430
44745 34593
1.55128 1.40560
96391 1.03564
1.81587 1.81069
1.24889 1.17622
1.39111 1.304é4
.888¢8 91356

1¢.949 (Conc=50.0,50.0,530.0,50.9,52.¢

11.827
25.413
13.234
39.128
19.298
40.099

5.282

7.974

7.566

9.531
11.262

8.356

9,153
.126
.03
.643
2.7%
1.805
1.688
3,443
3.443
§.031
2,768
2.817
2.420
4,636
3,439
3.652
4.723

535
5.380
5.646
8.332

L SR )

RF

- Response Factor (Subscript is amount in 7PB)

RFoo- Average Response Factor

¥RSD - Percent Relative Standard Deviation

Fage 1of 1

(Cancs=50.0,5
‘Conc=50.3,5

1.
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6
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Calibration Check Report

Title:
Calibrated:

Check 3tandard Data Fije:
injection Time:

Compoung

CORPS OF ENGINEER
380728 22:39

89520
880728 18:15

RF RF

$0iff Calib Meth

1,2-01chloroethane-d4
Trichlorofiuorometnane
Chioromethane
Bromomethane

Vinyl Chioride
Chloroetnane

Methyiene Chloride
1,1-Dichloroethene
1,i-Dichloroethane
1,2-Dichloroetnene (total)
Chioroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichioropropane
trans-1,3-Dichloropropene
Trichloroethene

Benzene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
2-Chlioroethylvinyl Ether
Bromofora

Toluene-d8

4-Bromof luorobenzene
1,1,2,2-Tetrachloroethane
Tetrachlioroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)
1,3-DICHLOROBENZENE

1.32608 1.22673
1.84938 1.81465
1.59677 1.8926%
1.00223 1.86557
.99389 2.23589
.98640 1.32678
2.75522 2.92331
1.54297 1.61129
3.24723 3.41621
1.79914 1.73820
2.82927 2.795%6
1.49306 1.48013
J7836 36456
31954 ,30848
55579 .58733
50442 54879
31838 .93927
40116 43268
1.28425 1.33973
J2258 31912
36375 .36063
71838 .93927
50442 54879
30602 .28813
1.31743 1.24254
63768 .62743
74430 62248
46593 45955
1.60560 1.65216
1.03564 1.03724
1.81069 1.85003
1.17022 1.13890
1.30664 1,26574
91855 .81204

7.49 Average
1.88 Average
.22 Average
86.14 Average
124.96 Average
34.71 Average
6.10 Average
4.43 Average
5.20 Average
3.39 Average
1.18 Average

2.68 Average
3.13 Average
11.60 Average

|

RE - Response Factor from daily standard file at

RF - Average Response Factor from Initial Calibration

X01tf - X Difference from original average or curve

Page 1 of 1

50.00 PPB



Laie N

laztrumeas 10:

Larsractort Lalibracicn [aze: 08, 00,3
fantraze Nos
ataum RF ‘or 3PCC s Macimum % 2SD <ar ({0 s
Labzrstery [De RZB30 K2316 R2829 AI323 ALY
SF RF BF RF AF
{amgound .00 T 10030 130 96 200.00  RF % RSO
Chlgrametaane 1.72927 1.48448 1.78143 | 47039 149712 1.59137 9 &l
diagl ehicride F.37304 1.45421 £,07091 1.71715 1.70613 1.82531 10.212
Chlsraeshare 100405 1.56214 2 1198 1.73254 1.92427 1.94940 13.490
Bromorethene 1 53441 1.41300 1.38017 1.67529 1.60514 1.53145 8.377
Trichlarof ueromethane 1.70743 | 17333 1.20243 91923 98449 1.21438 25.773
Acratamn JeaBé 31367 29503 22589 20936 28190 22.749.
1.1-D1chloroasthene 2.07367 1.28428 1 98114 1.97161 1.54101 1.92334 11.928
Acetone <.29454 1.35423 37713 72181 .54446 1.15884 40.461
faacmethane 2.79510 3 33149 4.75648 3.75230 7 44429 3.51993 15.448
Allyl Chioride 3.33208 3.43509 3.48941 2.80449 2.55684 3.34342 20.973
carbor Dieul‘ide 5.90297 703551 7.74897 7.15110 6.43628 7.05935  4.804
Propionitrila (25655 . 17374 (26248 (24331 22987 .25323  4.739
Methyl=ne Chiorice 9.49926 5.73194 4.11511 3.79978 3.22741 5.47470 43.440
dcrylonitrile 3.90986 3.34849 4.05817 3.74951 3.31404 3.78001 7.438
1,2-Dichlsroathens {total} 213964 2,17560 2.70603 2.56579-2.4147% 2.40037 10.174
1,i-Dichloroethane 4.84956 4.74993 5.55173 4,75740 4 41428 4.90858 7.524
Viryl Acetate §.76197 4.57193 6.30071 5.97650 5.72951 4.35452 7.459
Z-Butenona 15067 22843 .22695 71846 .19900 .22470 8.305
Chizro‘arm 4.98984 4.40785 4.59749 4.34021 4.53952 4.41498 5 104
t.1,1-T-ichlaroethane 4.03370 3.64713 3.34763 2.99844 3.09949 3.42528 12.332
Tarbon tetrachlorite 3.63199 3.14660 2.92294 2.58055 2.70484 2.99777 13.840
Mathacryloritriie 14836 (14993 145603 (16927 17932 14458  4.798
Penzens 1.34028 1.29318 1.23938 [.25211 1.38042 1.31112 3.805
1,2-Dichloraethane-d4 50293 47791 38278 47707 47284 48242 1.402
[.Z-Dichlaroetiane 59088 .474B4 44876 64625 469458 47146  3.405
Trichigramthens 40232 40484 .40416 40481 42525 40824 2.342
1.2-Gichloraprapane 57574 54274 57345 56534 60803 57714  3.142
Methyimethacrylate 6443 (39525 37526 34594 34849 37431 3.278
bibromomethane 43881 45911 43594 43744 35873 44405  2.645
Bromodichioromethane 79434 (80463 .80288 .79715 .86093 .3123% 3.349
c1:-1,3-Dichlaropropene 91067 88252 .91247 .91405 .98440 .92126 4.198
4-Methyl-2-pentanone 81020 .79408 82171 .81853 .82303 .B1351 1.449
RF - Response Factor (Subscript is amount in PPB)
RF - Ruerage Response Factor
RS0 - FPercent Relative Standard Oeviation
€S0 - lalibration Check Compounds (#)

Fora V[

SPCC - System Performance Check (ompounds (v#)

Page 1 of 2

£0C sFCC

t0onc=220.0,500.9,1290 35,1509 5,.

iConc=50.0,39.0,59.0,50.9,50.9;



calibration Reaort

Titiss

CORPS OF INGI!EIR

Calibrated: 830728 22:39

1.57550 (Zonce53.0,50.0,50.0,50.0

Files: »5°396 >234%5 - - 188494
RF _F F RF =F
C:=pound 20.00 52.00 103.00 153.00 203.00

+.2-Dichioroethane-d4 1.23948 1,26315 - -

Teizhlorof lyorometnane 1.:8931 1.76024 - - 2.073%9
Chloramsthane 1.62317 1.61381 - - 2.45333
Brenomethane 1.03428 .85585 - - 1.11278
Uiyl Chlorige 1.25881 54791 - - 1.17536
Zhloroethane 1.14783 76785 - - 1.04273
Hethyiene Chloride 4.01401 2.30527 - - 1.94637
1,1-Dichloroethene 1.52795 1.46379 - - 163717
1,1-Dichloroathane 3.09976 3.09672 - - 3.54623
1,2-Dichloroethene (total) 1.72437 1.721474 - - 1.95¢29
Chloroform - 2.42957 2.72221 - - 3.13603
1,2-Cichlorasthane 1.34934 1.45188 - - 1.67792
1,1,1-Trichlorosthane 37673 34334 - - .40602
Caroon Tetrachloride .29954 30692 - - 30114
Eromodichioromethans 55452 .5279% - - .58489
1,2-Dichloropropane 52819 L4359 - - 50113
trans-1,3-Dichloropropene 95569 89102 - - 90844
Trichloraethene 46835 38834 - - 40498
Benzene 1.31092 1.26887 - - 1.27297
Dibromochloromethane 31894 32004 - - 32578
1,1,2-Trichloroethans 773 39308 - - 36063
cis=-1,2-Dichlorapropene 35989 .89102 - - .508<4
2-Chloroethylviny] Ether 52619 48993 - - 50113
gromoform .29981 .%0257 - - 31557
Toluene-d8 1.35321 1.28442 - - 1.31446
4-Bromofluorobenzens 63304 ,62378 - - 65621
1,1,2,2-Tetrachlorosthane 76632 76204 - - 70454
Tetrachloroethene 47441 47593 - - (44735
Toluene 1.66777 1.597% - - 1.55128
Chlorcbenzene 1.08449 1,03153 - - 98871
Ethyibenzens 1.81668 1.79952 - - 1.81587
Styrene 1.14057 1.12121 - - 1.245%9
Xylene (total) 1.25489 1.27392 - - 135111
1,3-CICHLOROBENZENE .58217 .88481 - - .388¢8
%F - Respense Factor (Subscript is emount in PFB)

Page 1 of |
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instromens Lot

Moarmgn 8F tar SPCC s Maximum % 850 for (L s
Latiratiry DL all30 GRIAZS RIS LAISID cAlEly
i RF if kF i _

Tanprung 00 5000 10O 1TV 3¢ Zu0.50 RF :3D 3FEC
Tolmenm-idd 9023 L0985 101374 .99%0 95297 19981 381 (DO ATERI AN I TR TS T
Tiiyene 74536 70803 72537 C1216 773?731 3473
trari-l.3-Ticnioraoropene 34389 34554 350ai .3a365 . 3ITIE? 3517y 3302
[,.,2-Tricalorneshane 37310 36545 .Ta441 FSL05 .3TRA0 34508 1.7%2
Tztrich orcetrene TR FIF2E 31987 31326 340sd 3176 3.47%
1-recangre JOTTT 39267 3820 34539 4995 35817 9.742
Gibromeenioremerhane RI4F7 51849 31349 .£087 33925 52199 2129
i.2-Jibromoethane 33744 44677 44588 43488 43451 .4444% 2.931
inierobenzare : 113973 115485 1.15017 1.12957 1.22185 1.1556¢ 3.259 o
t.d.i,c-Tatrachiorgethane 49387 53999 57813 52453 54997 521731 4 024
Ethuloenzens 59896 60828 .43855 .437:i% 71082 43836 6.879
Xylena {total) (86034 05440 .o7921 66655 72932 57798 4.444
Sturere 1.17560 1.17914 1.23378 1.21703 1.35542 1.23244 5.3
2= hlorosthyluiny] ether 35540 36285 (36675 (36223 38388 .34ei2 2.917
groncform 43295 43797 .45347 34022 45738 .44440 2,382 0"
d-Bramof lyoronenzene 87171 .B86d481 93452 .89289 88279 .83370 1.869 {Conc=50.9,50.0.50.0,50.0,50.0)
1,1,2.2-7atrachloroethane 34785 LB3402 81719 74lel 72387 79191 7104 Ll
1.2,3-trichlaropropane 56420 58563 34805 .52566 - 50554 54982  4.009
Trans-i.4-drenlare-2-putene 26747 .29604 29144 (26449 .26223 .17638 5 804
1.3-Bicnisresenzane 1.55758 1.03212 .73478 .97253 .97143 .39%:8 4.732

i3 - Response Factar (Subscript is amount in PPB)

- fiverage Response Factor

WkSD - Fercent Relative Standard Deviation

L0 - {aiibration Cneck Compounds (¢j SPCC - System Performance Check Compounds [##)

Faorm J1

Fage 2

of



APPENDIX I

RESULTS OF USCOE MISSOURI
RIVER DIVISION LABORATORY. ANALYSES



DEPARTMENT OF THE ARMY
MISSOUR! RIVER DIVISION, CORPS OF ENGINEERS
P.O. BOX 103, DOWNTOWN STATION
OMAHA, NEBRASKA 68101-0103

CEMRD-ED-GL (200) 9 December 88
MEMORANDUM FOR: Commander, US Army Engineer District, Buffalo,
ATTN: CENCB-ED-HQ (Stephen Yaksich), 1776 Niagara Street, Buffalo,
NY 14207-3199

SUBJECT: Truax Field Madison, Wisconsin, QA/QC Final Report

1. This is in response to the request from CENCB-ED-HQ for quality
assurance testing.

2. Enclosed is a copy of the QA/QC Final Report, SAB.

3. The contractor’s data met the quality assurance criteria as
specified in the approved QCP

4. Minor chain-of-custody and sample shipping errors were noted.
Two major data disagreements for metals were noted.

5. If there are any questions or comments, please call Joe

Solsky, (402) 444-4304.
FOR THE COMMANDER: |

1 Encl WILLIAM P. TODSEN, P.E.
QA Report chief, Engineering Division
o =
7 2
co =
o o
<
x
= =
o =
—_— @
L x
t



MRD LAB NO. 88/561

DEPARTMENT OF THE ARMY
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS
DIVISION LABORATORY 20 Ny 100
OMAHA, NEBRASKA 68102 188§

subject:_QA/QOC Final Report

Project:_Truax Field, Madison, Wisconsin
Intended Use: DERP Confirmation Study
source of Material:

submitted by:_Stephen Yaksich, CENCB-ED-HQ, Buffalo District
Date Sampled: , Date Received: 13 & 16 July 88

Method of Test or Specification:See attached Tables 1 - 7

References:_Huntsville Project Number: EO05WI004800 :
Huntsville District Request Number: F87880024 chg 4 dated 10 May 88

-~ REMARKS --

1. oOverall Evaluation: The Quality Assurance data generally agrees
with the Contractors data. Several minor and two major data
disagreements were encountered. Minor chain-of-custody and sample
shipping errors were noted.

5. Contractor Data Evaluation: Proper Quality Control procedures were
followed and documented in most cases. Instrument blanks for volatile
organics were acceptable. Blanks for petroleum hydrocarbons and metals
were not reported. Recoveries of surrogates for volatile organics were
acceptable. Four samples had recovery of more than one surrogate
compound out of the control range for the original test as well as a
duplicate test. Matrix interference may have caused the problem since
problems were encountered with both tests. Field duplicates were
acceptable except for volatile organic test results for sample TG-3 and
TG-16 which showed variation in ethylbenzene content from not detected
to 33.4 ug/L. Several additional tentatively compounds were also found
in sample TG-16 totaling 818 ug/L with none found in the duplicate,
TG-3. Laboratory duplicates were acceptable. Matrix spike recoveries
for volatile organics and petroleum hydrocarbons were not reported.
Matrix spike recoveries for metals had several out of control range
results, one of four for silver, two of two for mercury, two of three
for lead and one of four for selenium. Matrix spike duplicates were
not reported. Trip blanks and rinsates were free of contamination
except for low levels of common metals in rinsates and a common
volatile organic contaminant in the trip blank. One rinsate contained
low levels of chloroform, 1,1,2,2-tetrachloroethane and
trichloroethene.

Solsky/rdk/444-4304



3. QA/QC Data Comparison: Volatile organic data agreed with few
exceptions, mostly for common contaminants. Petroleum hydrocarbon data
agreed. Metals data had several minor disagreements and two serious
disagreements for cadmium and mercury. Trip blank data agreed except
for one common laboratory contaminant. Rinsate data agreed except for
low levels of some common metals in one sample and low levels of
1,1,2,2—tetrachloroethane and trichloroethene in another.

4. Other Problems: Scopes of Work should be written such that the
contents of the Final Data Report are very carefully defined. Several
laboratory QC criteria items were not included in the Final Data
Package. Custody seals were not used on the sample shipping coolers.
Some samples were not preserved or preserved with the wrong
preservative. Air bubbles were found in some volatile organic sample

vials.

Submitted by:

/.
(1
/ . “ _
R K. SCHLENKER, P.E.
Director, MRD Lab



_Petroleum Hydrocarbons:

Table 1

DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory

Omsha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Page 1 of 1

Project: Trusx Field, Madison, Wisconsin
GA Sample ID.: T1S-7 split-Soil Contractor’s Sample 1D.: T5-7
Material Description: Soil Date Sampled: 12 July 83
QA Lab Contractor . QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
VOLATILE ORGANICS
Acetone BOL -- ug/kg 1,2-Dichloropropane <5.0 <1.5 ug/kg
Benzene <1.0 <0.5 ug/kg cis-1,3-Dichloropropene <1.0 <1.5 ug/kg
Bromodichloromethane <1.0 <1.1 ug/kg trans-1,3-Dichloropropene <1.0 <1.5 ug/kg
Bromoform <2.0 32 ug/kg Ethylbenzene <2.0 <0.4 ug/kg
Bromomethane <2.0 <1.5 ug/kg 2-Hexanone 80L -- ug/kg
2-8utanone BOL -- ug/kg Methylene chloride <2.0 *C 31.9 ug/kg
Carbon disulfide BOL .. ug/kg 4-Methyl-2-pentanone BOL .. ug/kg
Carbon tetrachloride <1.0 <1.5 ug/kg Styrene <2.0 - ug/kg
Chlorobenzene <2.0 <0.6 ug/kg 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/kg
Chlorodibromomethane <2.0 <2.0 ug/kg Tetrachloroethene <2.0 <1.5 ug/kg
Chloroethane <5.0 <2.4 ug/kg Toluene <2.0 <1.0 ug/kg
2-Chtoroethyl vinyl ether <5.0 <5.9 ug/kg 1,1,1-Trichloroethane <1.0 <1.2 ug/kg
Chloroform <1.0 <0.8 ug/kg 1,1,2-Trichloroethane <5.0 <1.6 ug/kg
Chloromethane <10.0 <1.6 ug/kg Trichloroethene <2.0 <1.3 ug/kg
1,1-Dichloroethane <1.0 <0.8 ug/kg Vinyl acetate BOL .- ug/kg
1,2-Dichloroethane <2.0 <1.5 ug/kg Vinyl chloride <10.0 <1.2 ug/kg
1,1-Dichloroethene <2.0 <1.9 ug/kg Total Xylenes <2.0 .-
Total 1,2-Dichloroethene <2.0 <1.5 ug/kg :
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Resqlt Units
Metals
Arsenic 1.4 3.1 mg/kg Lead 3.27 8.8 mg/kg
Barium 30.4 60 mg/kg Mercury <0.075 * 1.29 mg/kg
Cadmium <5.5 <2.0 mg/kg Selenium <0.14 <0.23 mg/kg
Chromium 2.27 5.3 mg/kg Silver <3.0 0.17 mg/kg
QA Lab Contractor
Analysis Result Result Units
MISCELLANEQUS
Petroleun Hydrocarbons 66.5 <50- mg/kg
Not analyzed.

COMMENTS: -2
",

Data disagreement.

C: Common laboratory contaminant.

BOL:
Volatile organics:
Metals:
soils,

The data disagreement is significant.

Below detection limits, instrument

Data agreed.

detection limit not established.

Data agreed except for a common laboratory contaminant.
The mercury level found by

the contractor is well above the average range for




Table 2 Page 1 of 1
DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
pDivision Laboratory
Omsha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULT

Project: Truax Field, Madison, Wisconsin

QA Sample ID.: THW-1 Split Water Contractor’s Sample ID.: TW-1
Material Description: Water Date Sampled: 12 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units

VOLATILE ORGANICS

Acetone BOL .- ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L
Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/L
J Bromodichioromethane <1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L
8romoform <2.0 <3.2 ug/L Ethylbenzene <2.0 <0.4 ug/L
Bromomethane <2.0 <1.5 ug/L 2-Hexanone BOL - ug/L
2-Butanone BOL -- ug/L Methylene chloride <2.0 <1.4 ug/L
Carbon disulfide BOL .- ug/L 4-Methyl-2-pentanone BOL -- ug/L
Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 . ug/L
Chlorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/t
Chlorodibromomethane <.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L
Chloroethane <5.0 2.4 ug/L Toluene <2.0 <1.0 ug/L
2-Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.2 ug/L
Chloroform <1.0 <0.8 ug/L 1,1,2-Trichloroethane <5.0 <1.6 ug/L
Chloromethane <10.0 <1.6 ug/L Trichloroethene <2.0 <1.3 ug/L
1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BOL .- ug/L
1,2-Dichloroethane <2.0 <1.5 ug/L vinyl chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <2.0 <1.9 ug/L Total Xylenes <2.0 .- ug/L
Total 1,2-Dichloroethene <2.0 <1.5 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
Metals
Arsenic <1.57 3.4 ug/L Lead <26.7 15 ug/L
Barium 43 39 ug/L Mercury <0.28 <0.2 ug/L
Cadmium 48 * <2.0 ug/L Selenium <0.14 <2 ug/L
Chromium <12.8 <4 ug/L Silver <3.0 <1.4 ug/L
QA Lab Contractor
Analysis Result Result Units
MISCELLAREOUS
Petroleum Hydrocarbons <1.0 <1 mg/L

COMMENTS: -: Not analyzed.

*: Data disagreement.

C: Common laboratory contaminant.

BOL: Below detection limits, instrument detection limit not established.

volatile organics: Date agreed.
Metals: The data disagreement is significant. The cadmium level found by the QA laboratory is close to the MCL standard of
50 ug/L.
petroleun Hydrocarbons: Data agreed,




Table 3

Project:
QA Sample 1D.:

DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
pivision Laboratory

Omaha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Truax Field, Madison, Wisconson

TG-1 Split-water

Contractor’s Sample I1D.: TG-1

Page 1 of 1

Material Description: Water Date Sampled: 11 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
VOLATILE ORGANICS
Acetone BOL -- ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L
Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/L
Bromodichloromethane <1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L
Bromoform <2.0 3.2 ug/L Ethylbenzene <.0 <0.4 ug/L
Bromomethane <2.0 <1.5 ug/L 2-Hexanone BOL .- ug/L
2-Butanone BOL -- ug/L Methylene chloride <.0 <1.4 ug/L
Carbon disul fide 8DL .- ug/L . 4-Methyl-2-pentanone BOL .- ug/L
Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 -- ug/L
Chlorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/L
Chlorodibromomethane <2.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L
Chloroethane <5.0 <2.4 ug/L Toluene L4.79 *C <1.0 ug/L
2-Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.,2 ug/L
Chtoroform <1.0 <0.8 ug/L 1,1,2-Trichloroethane <5.0 <1.6 ug/L
Chloromethane <10.0 <1.6 ug/L Trichloroethene <2.0 <1.3 ug/L
1,1-Dichloroethane «<1.0 «0.8 ug/L Vinyl acetate BOL .- ug/L
1,2-Dichloroethane <2.0 <1.5 ug/L Vinyl chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <2.0 <1.9 ug/L Total Xylenes <2.0 .- ug/L
total 1,2-Dichloroethene <2.0 <1.5 ug/t :
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
Metals
Arsenic <1.57 * 6.9 ug/L Lead <26.7 30 ug/L
Barium 449 > 7”5 430 ug/L Mercury <0.28 0.22 ug/L
Cadmium <5.5 3 ug/L Selenium <0.14 <2 ug/L
Chromium <12.8 21 ug/L Silver <3.0 <1.4 ug/L
Sodium . 86,900 87,800 ug/L Iron 40,900 * 108,000 ug/L
Manganese,) S 5400 5320 ug/L
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
Petroleum Hydrocarbons <1.0 <1 mg/L
COMMENTS: =-: Not analyzed.

*: Data disagreement.
C: Common laboratory contaminant.

BOL:

Below detection limits, instrument detection limit not established.

volatile organics: Data agreed except for a common laboratory contaminant.
Metals: Data disagreements are not serious at this

Petroleum Hydrocarbons:

Data agreed,

level.




Table & Page 1 of 1
DEPARTNENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska
COMPARISON OF QA & CONTRACTOR RESULTS
Project: Truax Field, Madison, Wisconson
QA Sample ID.: TY-1 Ground Water Sample Blank Contractor’s Sample ID.: TY-1
Material Description: Water Date Sampled: 11 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
VOLATILE ORGANICS
Acetone BOL .- ug/t 1,2-Dichloropropane <5.0 <1.5 ug/L
Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/L
Bromodichloromethane <1.0 <1.1 ug/L trans-1,3-Dichtoropropene <1.0 <1.5 ug/L
Bromoform <2.0 <3.2 ug/L Ethylbenzene <2.0 <0.4 ug/L
Bromomethane <2.0 <1.5 ug/L 2-Hexanone BDL -- ug/L
2-Butanone BDL -- ug/L Methylene chloride <2.0 <1.4 ug/L
Carbon disulfide BOL -- ug/L 4-Nethyl-2-pentanone BOL .- ug/t
Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 .- ug/L
Chlorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/L
chlorodibromomethane <2.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L
Chloroethane <5.0 <2.4 ug/L Toluene <2.0 <1.0 ug/L
2-Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.2 ug/L
Chloroform 4.57 5.2 ug/L 1,1,2-Trichloroethane <5.0 <1.6 wg/L
Chloromethane <10.0 <1.6 ug/L Trichloroethene <2.0 <t.3 ug/L
1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BOL .- ug/L
1,2-Dichloroethane <2.0 <1.5 ug/L Vinyl chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <2.0 <1.9 ug/L Total Xylenes <2.0 -- ug/L
Total 1,2-Dichloroethene <.0 <1.5 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
Metals
Arsenic <1.57 <3.4 ug/L Lead <26.7 <10 ug/L
Barium <1.5 <4 ug/L Mercury <0.28 <0.2 ug/L
Cadmium <5.5 <2 ug/L Selenium <0.14 <2 ug/L
Chromium <12.8 <4 ug/L Silver <3.0 <1.4 ug/L
Sodiun 405 * 162 ug/L Iron 302 " 17 ug/L
Manganese <1.5 <2.0 ug/L
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
Petroleun Hydrocarbons <1.0 <1 mg/L
COMMENTS: =-: Not analyzed.

*: Data disagreement.
C: Common laboratory contaminant.

BOL:
volatile organics:
Metals:
Petroleum Hydrocarbons:

Below detection limits, instrument detection limit not established.
Data agreed.
Data disagreements are not serious.
Data agreed.




Table 5

Project:
QA Sample 1D.:

DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
pivision Laboratory

Omeha, Nebrasks

COMPARISON OF QA & CONTRACTOR RESULTS

Truax Field, Madison, Wisconson
TY-2, Surface Water Sample Blank

Contractor’s Sample ID.: TY-2

pPage 1 of 1

Material Description: Water Date Sampled: 12 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
VOLATILE ORGANICS
Acetone BOL .- ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L
Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/L
Bromodichloromethane <1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L
Bromoform <2.0 3.2 ug/L Ethylbenzene <2.0 <0.4 ug/L
s8romomethane <2.0 <1.5 ug/L 2-Hexanone BOL - ug/L
2-Butanone BOL .- ug/L Methylene chloride <.0 <1.4 ug/L
Carbon disulfide BOL .- ug/L 4-Methyl -2-pentanone 8DL .- ug/L
Carbon tetrachloride <1.0 <1.5 ug/L Styrene ) <2.0 -- ug/L
Chlorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/L
chlorodibromomethane <2.0 <2.0 ug/L Tetrachloroethene <.0 <1.5 ug/L
Chloroethane <5.0 <2.4 ug/L Toluene <2.0 <1.0 ug/L
2-Chloroethyl vinyl ether <5.0 , <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.2 ug/L
chloroform 5.75 > /27, 5.5 ug/L 1,1,2-Trichloroethane <5.0 <1.6  ug/L
Chloromethane <10.0 “<1.6 ug/t Trichloroethene <2.0 <1.3 ug/L
1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BOL -~ ug/L
1,2-Dichloroethane <2.0 <1.5 ug/L Vinyl chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <.0 <1.9 ug/L Total Xylenes <2.0 -- ug/L
Total 1,2-Dichloroethene <2.0 <1.5 ug/L
CGA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
Metals
Arsenic <A.57 3.4 gt Lead <26.7 <0 ug/L
Barium <1.5 <4 ug/L Mercury <0.28 xx 0.26 ug/L
Cacimium <5.5 < ug/L Selenium <0.14 <@ ug/L
Chromium <12.8 <4 ug/L Silver <3.0 <i.4 ug/L
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
Petroleum Hydrocarbons <1.0 <1 mg/L
COMMENTS: -: Not analyzed.

*: Data disagreement.
: Common laboratory contaminant.

xx: A repeat analysis
Below detection limits, instrumen

BOL:
All data agreed.

by the contractors’s laboratory indicated <0.2 ug/L mercury.
t detection limit not established.




Tabte 6 : Page 1 of 1
DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omsha, Nebraska
COMPARISON OF QA & CONTRACTOR RESULTS
Project: Traux Field, Madison, Wisconson
QA Sample ID.: TY-3 Split Soil Rinsate Contractor’s Sample ID.: TY-3
Material Description: Water Date Sampled: 12 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
VOLATILE ORGANICS
Acetone BOL -- ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L
Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/t
Bromodichloromethane <1.0 <i.1 ug/L trans-1,3-Dichioropropene <1.0 <1.5 ug/L
Bromoform <2.0 <3.2 ug/L Ethylbenzene <.0 <0.4 ug/L
Bromomethane <2.0 <1.5 ug/L 2-Hexanone BOL .- ug/L
2-Butanone BOL -- ug/L Methylene chloride <2.0 <1.4 ug/L
Carbon disulfide BOL .- ug/L 4-Methyl -2-pentanone BOL -- ug/L
Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 .- w/L
Chlorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane 5.97 hd <1.4 ug/L
Chlorodibromomethane <2.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L
Chloroethane <5.0 .4 ug/L Toluene <2.0 <1.0 ug/L
2-Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.2 ug/L
Chloroform 5.00 6.1 ug/L 1,1,2-Trichloroethane <5.0 <1.6 vg/L
Chloromethane <10.0 <1.6 ug/L Trichloroethene 4.85 * <1.3 ug/L
1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BOL .- ug/L
1,2-Dichloroethane <2.0 3.9 ug/L vinyl chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <2.0 <1.9 ug/L Total Xylenes <2.0 -- ug/L
Total 1,2-Dichloroethene <2.0 <1.5 ug/L .
QA Lab Contractor QA Lab Contractor
Anslysis Result Result Units Analysis Result Result Units
Metals
Arsenic <1.57 <3.4 ug/L Lead <26.7 <10 ug/L
Barium <1.5 <b ug/L Mercury <0.28 0.26 wg/L
Cadmium <5.5 <2 ug/L Selenium <0.14 <2 ug/L
Chromium <12.8 <h ug/L Silver <3.0 <1.4 ug/L
QA Lab Contractor
Analysis Result Result Units
MISCELLANEQUS
Petroleum Hydrocarbons <1.0 <1 mg/L
COMMENTS: -: Not snalyzed.

*: Data disagreement.
C: Common laboratory contaminant.
BOL: Below detection limits, instrument detection limit not established.

volatile organics: Data agreed except for low levels of two contaminsnts. These ¢

Metals: Data agreed.
Petroleum Hydrocarbons:

Data agreed.

ompounds are very unusual

in a rinsate.




Table 7 Page 1 of 1
DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omeha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Project: Traux Field, Madison, Wisconson

QA Sample ID.: TX-1-Split-Trip Blank | Contractor’s Sample ID.: TX-1
Material Description: Water Date Sampled: 12 July 88
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units

VOLATILE ORGANICS

Acetone BOL - ug/L 1,2-Dichloropropane . <5.0 <1.5 ug/L
| Benzene <1.0 <0.5 ug/L cis-1,3-Dichloropropene <1.0 <1.5 ug/L
' Bromodichloromethane «<1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L

Bromoform <2.0 <3.2 ug/L Ethylbenzene <2.0 <0.4 ug/L

Bromomethane <2.0 «<1.5 ug/L 2-Hexanone BOL -- ug/L

2-Butanone BOL .- ug/L Methylene chloride <2.0 *C 8.2 ug/L

Carbon disulfide BOL .- ug/L 4-Methyl-2-pentanone BOL .- ug/L

Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 .- ug/L

Chiorobenzene <.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/L

chlorodibromomethane <2.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L

Chloroethane <5.0 <2.4 ug/L Toluene <2.0 <1.0 ug/L

2-Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trichloroethane <1.0 <1.2 ug/t

Chloroform <1.0 <0.8 ug/L 1,1,2-Trichloroethane <5.0 <1.6 ug/L

Chloromethane <10.0 <1.6 ug/L Trichloroethene <2.0 <1.3 ug/L

1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BOL .- ug/L

1,2-Dichloroethane <.0 <1.5 ug/L Viny!l chloride <10.0 <1.2 ug/L
1,1-Dichloroethene <2.0 <1.9 ug/L Total Xylenes <2.0 -- ug/L

Total 1,2-Dichloroethene <2.0 <1.5 ug/L

COMMENTS: -: Not analyzed.

L ]

: Data disagreement.
C: Common laboratory contaminant.

BDL: Below detection limits, instrument detection limit not establ ished.
Volatile organics: Data agreed except for a common laboratory contaminant.
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5 . MRD LAB NO. 88/561

DEPARTMENT OF THE ARMY
MISSOURI RIVER DIVISION, CORPS8 OF ENGINEERS
DIVISION LABORATORY
OMAHA, NEBRASKA 68102

subject:_Quality Assurance Test Results

project:_Traux Field, Madison, Wisconsin
Intended Use:_DERP Confirmation Study
gsource of Material:

submitted by:_ Stephen Yaksich, CENCB-ED-HOQ, Buffalo District
Date Sampled: , Date Received:_ 13 & 16 July 1988
Method of Test or Specification:_See attached report sheets

References: Huntsville Proiject No. EO5WI004800
Huntsville District Request No. 87880024, pated 10 May 1988

REMARKS

1. Enclosed please find all preliminary Quality Assurance (QA) testing
results on the above referenced project. All samples were contracted out
to EHRT for analysis except for the total recoverable- petroleum
hydrocarbons which were analyzed inhouse.

2. Items included are:
I. Chain-of-Custody Forms (9 pages)
II. Detection Limit Table (8 pages)
III. Test results
001. Test results for soil sample ‘TS-7 Split-Soil’ (6 pages)
002. Test results for water sample ‘TW-1 Split Water’ (2 pages)
003. Test results for water sample ‘TG-1 Split-water’ (2 pages)
004. Test results for water sample ‘TY-1 Sample Blnk’ (5 pages)
005. Test results for water sample ‘TY-2, Sample Blnk’ (5 pages)
006. Test results for water sample ‘vry-3 Split-water’ (5 pages)
007. Test results for water sample \TX-1-split-Trip Blank’ (2 pages)
008. Test results for water sample ‘TG-1l split’ (3 pages)
009. Test results for water sample ‘TW-1 split’ (3 pages)
IV. Laboratory QC results (4 pages)
3. These results should not be shared with the Contractor until after his
data has been submitted.
4. A Final QA/QC Report will be written and forwarded to you upon our re-
ceipt of the contractor’s results.

ted by:

\lles,—

R. K. SCHLENKER, P.E.
Director, MRD Laboratory

Solsky/gm/4304
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II

Detection Limit Table (8 pages)



VOLATILE ORGANICS DETECTION LIMITS

METHOD 624 METHOD 8240
WATER (ug/L) SOIL (ug/kg)
Chloromethane - 10.0 10.0
Bromomethane - 2.0 \{” bE 2.0
Vinyl Chloride - 10.0 7 ; 10.0
Chloroethane - 5.0 - ' 5.0
Methylene Chloride - | 2.0 N i 2.0
Trichlorofluoromethane - 1.0 C){T - 1.0
'1 1,1-Dichloroethylene - 2.0 2.0
1,1-Dichloroethane - 1.0 1.0
Trans-1,2-Dichloroethylene - 2.0 2.0
Chloroform - 1.0 ' 1.0
1,2-Dichloroethane - 2.0 2.0
1,1,1-Trichloroethane - 1.0 1.0
Carbontetrachloride - 1.0 1.0
Bromodichloromethane - 1.0 1.0
1,2-Dichloropropane - 5.0 5.0
Trans-1,3-Dichloropropene - 1.0 1.0
Trichloroethylene - 2.0 2.0
Cis-1,3-Dichloropropene - 1.0 1.0
Benzene - 1.0 1.0
Chlorodibromomethane - 2.0 2.0
1,1,2-Trichloroethane - 5.0 5.0
2-Chloroethylvinylether - 5.0 5.0
Bromoform - 2.0 2.0

~
o

1,1,2,2-Tetrachloroethane - 2:0



VOLATILE ORGANICS - CONTINUED

Tetrachloroethylene - 2.0 2.0
Toluene - 2.0 2.0
Chlorobenzene - 2.0 2.0
Ethylbenzene - 2.0 2.0
Styrene - 2.0 2.0

Xylene - 2.0 2.0



PESTICIDES - PCB'S DETECTION LIMITS

METHOD 608 METHOD 8080
WATER (ug/L) SOIL (ug/kg)
Aldrin - 0.01 1.0
Dieldrin - 0.01 1.0
Chlordane - 0.05 10.0
4,4'-DDT - 0.01 1.0
4,4'-DDE - . 0.01 1.0
4,4'-DDD - 0.01 2.0
Alpha Endosulfan - .0.01 1.0
Beta Endosulfan - 0.005 1.0
Endosulfan Sulfate - 1.0 100.0
Endrin - 0.01 1.0
Endrin Aldehyde - 0.02 2.0
Heptachlor - 0.007 1.0
Heptachlor Epoxide - ' 0.01 1.0
Alpha BHC - 0.01 1.0
Beta BHC - | 0.01 1.0
Gamma BHC - 0.01 1.0
Delta BHC - 0.01 1.0
PCB-1242 - 1.0 150.0
PCB-1254 - 1.0 150.0
PCB-1221 - 1.0 150.0
PCB-1232 - 1.0 150.0
PCB-1248 - 1.0 150.0
PCB-1260 - 1.0 150.0
PCB-1016 - 1.0 150.0
Toxaphene - 1.0 150.0

Methoxychlor - 0.02 5.0



METHOD DETECTION LIMITS GC/MS

METHOD 625 METHOD 8270
WATER (ug/L) SOIL (mg/kg)
Phenol - 3.0 0.5
2-Chlorophenol - 2.0 0.5
2-Nitrophenol - 4.0 1.0
2,4-Dimethylphenol - 3.0 0.5
2,4-Dichlorophenol - ) 4.0 1.0
4-Chloro-3-Methylphenol - 3.0 0.5
2,4,6-Trichlorophenol - 5.0 ‘ 1.0
2,4-Dinitrophenol - 40.0 10.0
4-Nitrophenol - 20.0 5.0
4,6-Dinitro-2-Methylphenol - 20.0 5.0
Pentachlorophenol - 20.0 5.0
Bis(-2-Chloroethyl)Ether - 2.0 - 0.5
1,3-Dichlorobenzene - 6.0 1.0
1,4-Dichlorobenzene - 6.0 1.0
1,2-Dichlorobenzene - . 6.0 1.0
Bis(2-Chloroisopropyl)Ether - 4.0 1.0
N-Nitroso-Di-N-Propylamine - 4.0 1.0
Hexachloroethane - 6.0 1.0
Nitrobenzene - 3.0 0.5
Isophorone - 2.0 0.5
Bis(-2-Chloroethoxy)Methane - 2.0 0.5
1,2,4-Trichlorobenzene - 6.0 1.0
Naphthalene - 1.0 8.3
Hexachlorobutadiene - 12.0 3.0
Hexachlorocyclopentadiene - 12.0 3.0
2-Chloronaphthalene - 3.0 0.5

Dimethyl Phthalate - 3.0 0.5



GC/MS_CONTINUED

WATER (ug/L)

Renzo(g,h,i)Perylene - 10.

METHOD 625
Acenaphthylene - 2.0
Acenaphthené - 2.0
2,4-Dinitrotoluene - 6.0
2,6-Dinitrotoluene - 6.0
'Diethylphthalate - 2.0
4-Chlorophenyl-Phenylether - 6.0
Fluorene - 3.0
N-Nitrosodiphenylamine - 3.0
4-Bromophenyl-Phenylether - 6.0
Hexachlorobenzene - 5.0
Phenanthrene - 2.0
Anthracene - - 2.0
Di-n-Butylphthalate - 1.0
Fluoranthene - 2.0
Benzidine - 30.0
Pyrene - 2.0
Butylbenzylphthalate - 3.0
3,3'-Dichlorobenzidine - 10.0
Bis(2-Ethylhexyl)Phthalate - 2.0
Benzo(a)Anthracene - 3.0
Chrysene - 3.0
Di-n-octyl Phthalate - 2.0
Benzo(b)Fluoranthene - 10.0
Benzo(k)Fluoranthene - 10.0
Benzo(a)Pyrene - 6.0
Indeno(1,2,3-cd)Pyrene - 10.0
Dibenzo(a,h)Anthracene - 10.0

METHOD 8270
SOIL (mg/kg)

0.5
0.5
1.0
1.0
0.5
1.0
0.5
0.5
1.0
1.0
0.5
0.5
0.3
0.5

10.0
0.3
0.5
5.0

0.3

0.5
0.5

2.0



Lindane
Endrin
Met! oxvchlor

Toxaphene

Silvex

2,4-D

PESTICIDES - DETECTION LIMITS

METHOD 608
WATER (ug/L)

0.01
0.0l
0.02

0.5

HERBICIDES - DETECTION LIMITS

EHRT METHOD 232 & 132 (ug/L)
0.5

0.5

METHOD 8080
SOIL (ug/kg)

1.0

1.0

2.0

5.0



COMPOUND

Silver
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Strontium
Thallium
Vanadium
Zinc
Mercury

INSTRUMENT DETECTION LIMIT (IDL*®) - mg/L ppm

icp
DETECTION LIMIT/WAVELENGTH
(ug/L) (nm)
3.0 328.068
24.6 308.215
25.9 193.696
1.5 493.404
1.0 313.042
5.5 226.502
10.0 317.933
6.7 229.616
12.8 267.716
5.6 324.754
7.6 259.940
130 166.491
26.7 279.079
1.5 257.610
16.1 588.995
7.8 231.602
26.7 220.353
17.9 206.833
57.1 196.0
0.3 407.771
300 190.864
7.3 292.402
2.4 213.856

AAS
DETECTION LIMIT/WAVELENGTH
(ug/L) (nm)
1.57 189.0
1.0 228.8
1.63 217.0
0.14 196.0
0.28 253.7

(Cold Vapor)

%The IDL are obtained by multiplying by 3 the o obtained for 7
3 non-consecutive days (i.e. total of

runs of a blank injected on
21 runs).



As:

Se:

DETECTION LIMIT (mg/L)

0.0002 mg/L - Hydride Ceneration
Ba: 0.001 mg/L - ICP
Cd: 0.006 mg/L - ICP
Cr: 0.013 og/L - ICP
Pb: 0.027 mg/L - ICP
0.00014 mg/L - Hydride Generation
Ag: 0.003 mg/L - ICP

Hg: 0.0003 mg/L - Cold Vapor



ITI

Test results



Part 001

Test results for soil sample ‘TS-7 Split-Soil’ (6 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME: _U.S. ARMY CORPS OF ENGINEERS _________ e

—— . T e e . e T  —— T o S —— L =

SAMPLE SOURCE:__TRUAX FIELD_(DERP) - DR. JOE_SOLSKY_

—— —— — - ———— —— — — - — - — ——— — — —— ——— — — — —— —— S S o —
——— et i S Y S — S —— G G S S T > G ————— A —— ——— — T T e — — T
————— S e o = o o e - —— . T P o

——— e > a — ——— S —— — —— Y S — A S = — — ——— — S e - . o —

RESULTS (ug/kg)

Chloromethane - BDL Bromomethane - BDL

Vinyl Chloride - BDL Chloroethane =~ BDL

Methylene Chloride - BDL Trichlorofluoromethane - BDL
1,1-Dichloroethylene - BDL 1,1-Dichloroethane - BDL
1,2-Dichloroethylene - BDL Chloroform - BDL

1, 2-Dichloroethane - BDL 1,1, 1-Trichloroethane - BDL
Carbontetrachloride - BDL Bromodichloromethane - BDL

1, 2-Dichloropropane - BDL Trans-1, 3-Dichloropropene - BDL
Trichloroethylene - BDL Cis-1, 3-Dichloropropene - BDL
Benzene - BDL Chlorodibromomethane - BDL
1,1,2-Trichloroethane - BDL 2-Chloroethylvinylether - BDL
Bromoform - BDL 1,1, 2,2-Tetrachloroethane - BDL
Tetrachloroethylene - BDL Toluene - BDL

Chlorcbenzene - BDL Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1, 2-Dichloroethane-dg - 101. 8%
Toluene-dg - 101.12%
Bromofluorobenzene - 100.24%



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME: _U.S. ARMY CORPS OF ENGINEERS _____________ . __

SAMPLE SOURCE:__TRUAX_FIELD_(DERP) SITE - _DR, JOE_SOLSKY

WORK ORDER NO.:___9@______________ PROJECT NO.:__141@________
SAMPLE TYPE:__SOIL_SAMPLE_____ DATE ANALYZED:___@8-15-88_
ANALYSIS PERFORMED: Volatile Organics_Analysis_ METHOD NG.:__EPA
ANALYST: __J. Tobler_ ____ _ _ o LAB NOTEBOOK NO.:___82, Pg
CUSTOMER SAMPLE NO.:__TS-7_(880713-018) EHRT NO. :

Acetone - BDL Acrolein - BDL
Acrylonitrile - BDL 2-Butanone - BDL

Carbon Disulfide - BDL Dibromomethane - BDL
1,4-Dichloro-2-Bu£ene - BDL Dichlorodifluoromethane -
Ethanol - BDL Ethylmethacrylate - BDL
2-Hexanone - BDL Iodomethane - BDL
4-Methyl-2-Pentanone - BDL Styrene - BDL
1,2,3-Trichloropropane = BDL Vinyl Acetate - BDL

Xylene - BDL

BDL




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

SAMPLE SOURCE:__TRUAX_FIELD - DR. JOE _SOLSKY _____ e
WORK ORDER NO.:___9@___ ______________ PROJECT NO.:__1410 __ __ ___
SAMPLE TYPE:__SOIL _SAMPLE_ ________________ METHOD NO.:___EPA_3050_______
ANALYSIS PERFORMED: _Metals_Analysis_(8)_______ DATE ANALYZED:__08-09-88_
ANALYST: _G. Luna/A. Sithe/N. Lac____ LAB NOTEBOOK NO.:__SEE BELOW: _____
CUSTOMER SAMPLE NO.:__TS-7_(880713-019) EHRT NO.:__12411__

Arsenic (As) - 1.40 Barium (Ba) - 30.4

Cadmium (Cd) - BDL Chromium (Cr) - 2.27
Lead (Pb) - 3.27 Mercury.(Hg) - BDL
Selenium (Se) - BDL Silver (Ag) - BDL

x*ALL ELEMENTS ANALYZED BY ICP METHOD 6@10 (Notebook #89, Pg. 14)

MERCURY ANALYZED BY COLD VAPOR METHOD 7471 (Notebook #86, Pg. 66)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88
Date Sample Received: 13 Jul 88
Sample Description: Soil

Sample Container Used: 1-80z.

Customer Sample No: TS-7
Lab Sample No: 880713-020

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-9071 EPA-418.1 Petroleum Hydrocarbons 66.5 mg/kg 25.0

BDL: Below Detection Limit

Date sample extracted: 22 Jul 88
Date sample completed: 26 Jul 88

Moisture Content: 7.2%

Approved By: ﬁﬁpm A %VL/(

Extracted sample weight: 14.1429 gm
Final extracted volume: 100 mL
Extraction solvent: Freon TF

Date: g/ﬁ F



DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88
pate Sample Received: 13 Jul 88
sample Description: Soil

Sample Container Used: 1-802Z.

customer Sample No: TS-7

Ladb BSample No: 880713-020 (DUPLICATE)

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
T TTTils.1  petroleun Hydrocarbons  60.9 mg/kg  25.0
sample Concentration = 66.5 mg/kg
Relative Percent Difference = 8.8

BDL: Below Detection Limit

Date sample extracted: 22 Jul 88
Date sample completed: 26 Jul 88

Moisture Content = 7.2%

Approved By: /7é£52;/k’/éZ/\-/’“\J?

Extracted sample weight: 15.6095 gm
Final extracted volume: 100 mL
Extraqtion solvent: Freon TF

Date: @% :



DEPARTMENT OF THE ARMY
Missouri River Division, corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88 Ccustomer Sample No: TS-7

Date Sample Received: 13 Jul 88 Lab Sample No: 880713-020 (ACCURACY)
sample Description: Soil

Sample Container Used: 1-80z.

Extraction Analysis Detection
Proc. No. Proc. XNo. Analysis Result Units Limits
EPA-9071 EPA-418.1 Petroleum Hydrocarbons 490.5 mg/kg 25.0

spike concentration = 7.35 mg/kg
Sample Concentration = 6.90 mng/kg

% Rec = 93.9
BDL: Below Detection Limit

Date sample extracted: 22 Jul 88 Extracted sample weight: 17.2443 gm
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL
Extraction solvent: Freon TF

Moisture Content: 7.2%

ANALYZE AS A MATRIX SPIKE

Approved By: _ /7 %ala M Date: %/3/




Part 002

Test results for water sample ‘TW-1 Split Water’ (2 pages)

This sample was not analyzed
hydrocarbons as requested

for metals and total recoverable petroleum
since these samples arrived unpreserved.



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

SAMPLE SOURCE:__TRUAX_FIELD_ (DERP) - DR. JOE SOLSKY __________________ -
WORK ORDER NO.:___9@__ __ __ . ____ PROJECT NO.:__141@__ ____ _ _ _ _
SAMPLE TYPE:_ _WATER_SAMPLE __________ DATE ANALYZED: __@8-15-88_________._
ANALYSIS PERFORMED: Volatile Organics_Analysis_ METHOD NO.:__EPA_8240 ___
ANALYST: _J. Tobler_ _ _____________ LAB NOTEBOOK NO.:__82, Pg._79______
CUSTOMER SAMPLE NO. : TW-1 (880713-021) EHRT NO. : 12412

Chloromethane - BDL Bromomethane - BDL

Vinyl Chloride - BDL Chloroethane - BDL

Methylene Chloride - BDL : Trichlorofluoromethane - BDL
1,1-Dichloroethylene - BDL 1, 1-Dichloroethane - BDL -
1,2-Dichloroethylene - BDL Chloroform - BDL
1,2-Dichloroethane - BDL 1,1, 1-Trichloroethane - BDL
Carbontetrachloride - BDL Bromodichloromethane - BDL
1,2-Dichloropropane - BDL Trans-1, 3-Dichloropropene - BDL
Trichloroethylene - BDL Cis-1, 3-Dichloropropene - BDL
Benzene - BDL Chlorodibromomethane - BDL
1,1,2-Trichloroethane - BDL 2-Chloroethylvinylether - BDL
Bromoform - BDL 1,1, 2,2-Tetrachloroethane - BDL
Tetrachloroethylene - BDL Toluene - BDL

Chlorobenzene - BDL Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1,2~Dichloroethane-d4 - 98.96%
Toluene-de - 96.96%
Bromofluorobenzene - 114.08%



CUSTOMER NAMI
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Part 004

Test results for water sample ‘TY-1 Sample Blnk’ (5 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

WORK ORDER NO.:___90______________ PROJECT NO.:__141@__ ___ __
SAMPLE TYPE:__WATER_SAMPLE___________ DATE ANALYZED: __@8-15-88__________
ANALYSIS PERFORMED:_Volatile Organics _Analysis =~ METHOD NO. :__EPA_8240____
ANALYST:__J. Tobler_____ o LAB NOTEBOOK NO.:__82, Pg._ 79 _____
CUSTOMER SAMPLE NO.:__TY-1 (880713-027) EHRT NO. : 12416

— o e e e i o e e e e S e e o A S . S S D G G S S D e 2 S S = -——— - — — — -

RESULTS (ug/L)

Chloromethane - BDL Bromomethane - BDL

Vinyl Chloride - BDL Chloroethane - BDL

Methylene Chloride - BDL Trichlorofluoromethane - BDL

1, 1-Dichloroethylene - BDL 1, 1-Dichloroethane - BDL

1, 2-Dichloroethylene - BDL Chloroforﬁ - 4.57
1,2-Dichloroethane - BDL 1,1, 1-Trichloroethane - BDL
Carbontetrachloride - BDL Bromodichloromethane - BDL

1, 2-Dichloropropane - BDL Trans-1, 3-Dichloropropene - BDL
Trichloroethylene - BDL Cis-1, 3-Dichloropropene - BDL
Benzene - BDL Chlorodibromomethane - BDL

1,1, 2-Trichloroethane - BDL 2-Chloroethylvinylether - BDL
Bromoform - BDL 1,1,2,2-Tetrachloroethane - BDL
Tetrachloroethylene - BDL : Toluene - BDL

Chlorobenzene - BDL Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1,2-Dichloroethane-d4 - 101. 4%
Toluene-dg - 92.92%
Bromofluorobenzene - 112.92%



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME: _U.S. ARMY CORPS OF ENGINEERS _________ e

SAMPLE SOURCE: _TRUAX FIELD_(DERP) SITE - DR. JOE SOLSKY ________ -

SAMPLE TYPE:__WATER_SAMPLE DATE ANALYZED: @8-15-88___

—— e e . e S . . e - — ——— - — — o A G = — e e e Lo e e L e e s . v A i

——— e e e o e o o e e i v i e S e € S S e S5 SRS -——— e o e e

Acetone - BDL ] Acrolein - BDL

Acryionitrile - BDL | 2-Butanone - BDL

Carbon Disulfide - BDL Dibromomethane - BDL

1, 4-Dichloro-2-Butene - BDL Dichlorodifluoromethane - BDL
Zthanol - BDL | Ethylmethacrylate - BDL
2-Hexanone - BDL Iodomethane - BDL
4-Methyl-2-Pentanone - BDL Styrene - BDL
1,2,3-Trichloropropane - BDL Vinyl Acetate - BDL

Xylene - BDL

QUALITY CONTROL OFFICER:

DATE:__ji/éYLﬁg _________




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

WORK ORDER NO.:___S@____ _ _ _ _ .o PROJECT NO.:__1419 _ _ _ oo
SAMPLE TYPE:__WATER_SAMPLE _____ __ ________ METHOD NO.:___EPA_30i0_______
ANALYSIS PERFORMED: _Metals_Analysis_(11)_ __  DATE ANALYZED:__08-29-88_
ANALYST: _G. Luna/A. Sithe/N. Lac____ LAB NOTEBOOK NO.:_ _SEE BELOWX _____
CUSTOMER SAMPLE NO.:__TY-1_(880713-028) EHRT NO. :__12417

—— > ———— - S — - S - T = - S e o=

RESULTS (mg/L)*

Arsenic. (As) - BDL. Barium (Ba) - BDL

Cadmium (Cd) - BDL Chromium (Cr) - BDL
Iron (Fe) - ©.302 Lead (Pb) - BDL
Manganese (Mn) - BDL . Mercury (Hg) - BDL
Selenium (Se) - BDL Silver (Ag) - BDL

Sodium (Na) - Q.405

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 15)

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 63)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7@60 (Notebook #87, Pg. 77)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 77)

QUALITY CONTROL OFFICER: N

DATE: S (5)8% -




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88

Date Sample Received: 13 Jul 88
sample Description: Water

Sample Container Used: 2-1L Glass

Customer Sample No: T¥Y-1
Lab sample No: 880713-029

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons BDL mg/L 1.0

BDL: Below Detection Limit

Date sample extracted: 22 Jul 88
Date sample completed: 26 Jul 88

Approved By ﬁ/7(ﬂnw”2/éZi/\*’}?

Extracted sample volume: 910 mL
Final extracted volume: 100 mL
Extraction solvent: Freon TF

Date: 1334%4ﬁy/




DEPARTMENT OF THE ARMY

Missouri River Division, Corps of Engineers

pivision Laboratory
Omaha, Nebraska

Project: Truax Field
Date Sample Taken: 12 Jul 88

customer Sample No: TY-1

Date Sample Received: 13 Jul 88 Lab Sample No: 880713-029 (ACCURACY)

sample Description: Water
Sample Container Used: 2-1L Glass

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons 7.73 mg/L 1.0
Spike Concentration = 7.35 mg/L
sample Concentration = 7.73 mg/L
% Rec = 105.8
BDL: Below Detection Limit
Date sample extracted: 22 Jul 88 Extracted sample volume: 910 mL
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL

Extraction solvent: Freon TF

ANALYZE AS A MATRIX SPIKE

Approved By: 7ppm/j/éza/\,/4 ‘ Date: é%;ég?




Part 005

Test results for water sample ‘TY-2, Sample Blnk’ (5 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S. _ARMY_ CORPS OF ENGINEERS _____ e

SAMPLE SOURCE:__TRUAX_FIELD_ (DERP)_

— —— —— ——— A ——— — —— — Y G S G e —

- — s - — o —— n —- "

@ e e " g o =

Chloromethane - BDL

Vinyl Chloride - BDL
Methylene Chloride - BDL
1, 1-Dichloroethylene - BDL
1, 2-Dichloroethylene - BDL
1, 2-Dichloroethane - BDL
Carbontetrachloride - BDL
1, 2-Dichloropropane - BDL
Trichloroethylene - BDL
Benzene - BDL

1,1, 2-Trichloroethane - BDL
Bromoform - BDL
Tetrachloroethylene - BDL

Chlorobenzene - BDL

Bromomethane - BDL

Chloroethane - BDL
Trichlorofluoromethane - BDL

1, 1-Dichloroethane - BDL
Chloroform - 5.73

1,1, 1-Trichloroethane - BDL
Bromodichloromethane - BDL
Trans-1, 3-Dichloropropene = BDL
Cis-1, 3-Dichloropropene - BDL
Chlorodibromomethane - BDL
2-Chloroethylvinylether - BDL
l,1,2,2-Tetrachloroethane - BDL
Toluene - BDL

Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1, 2-Dichloroethane-d, - 86.04%
Toluene-dg - 99.76%
Bromofluorobenzene - 96.6%



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME: _U.S._ ARMY CORPS_OF ENGINEERS

SAMPLE SOURCE: TRUAX FIELD_(DERP) SITE -_DR. JOE SOLSKY

_—.———_——_.._...__-________—-_———_-———_—_————_—————_.__.._____—-_—_.

WORK ORDER NO.:___9@ _ PROJECT NO.:_ 1410 ________________
SAMPLE TYPE:_ _WATER_SAMPLE __________ DATE ANALYZED: __@8-16-88__________
ANALYSIS PERFORMED: Volatile Organics_Analysis_~ METHOD NO.:__EPA_8240____
ANALYST:__J. Tobler LAB NOTEBOOK NO.:___82, Pg._79_____
CUSTOMER SAMPLE NO.:__TY-2_(880713-230) o ___ EHRT NO.:__l2418__

— s T — . ——— ———— T - > - S S e — - — ——— — — —— ——— ————— — — S S P S S St e

RESULTS (ug/L)

Acetone - EDL Acrolein - BDL

Acrylonitrile - BDL 2-Butanone - BDL

Carbon Disulfide - BDL ) Dibromomethane - BDL

1, 4-Dichloro-2-Butene - BDL Dichlorodifluoromethane - BDL
Ethanol - BDL Ethylmethacrylate - BDL
2-Hexanone - BDL : . Iodomethane - BDL
4-Methyl-2-Pentanone - BDL Styrene - BDL
1,2,3-Trichloropropane - BDL Vinyl Acetate - BDL

Xylene - BDL

QUALITY CONTROL OFFICER:

paTE:___9[/5)8L8 _____




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

SAMPLE SOURCE:__TRUAX FIELD - DR. JOE SOLSKY _____ o
WORK ORDER NO.:___9@_______.__________ PROJECT NO.:__1410 ________________
SAMPLE TYPE:__WATER SAMPLE_ _______________ METHOD NO.:___EPA_301@_______
ANALYSIS PERFORMED:_ _Metals Analysis (8)_______ DATE ANALYZED:_ _28:09-88_
ANALYST:__G. Luna/A. Sithe/N. Lac____ LAB NOTEBOOK NO.:__SEE_BELOWX _____
CUSTOMER SAMPLE NO.:__TY-2_(880713-031) EHRT NO.:__12419

Arsenic (As) - BDL Barium (Ba) - BDL
Cadmium (Cd) - BDL Chromium (Cr) - BDL
Lead (Pb) - BDL Mercury (Hg) - BDL
Selenium (Se) - BDL ' Silver (Ag) - BDL

»ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 14)

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 63)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)

QUALITY CONTROL OFFICER:__ __Z%Efi:sz_lfggﬁi.- ______________

DATE: _ _ﬁl/ 5183




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88 customer Sample No: TY-2
Date Sample Received: 13 Jul 88 Lab Sample No: 880713-032
Sample Description: Water

Sample Container Used: 2-1L Glass

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons BDL mg/L 1.0

BDL: Below Detection Limit

Date sample extracted: 25 Jul 88 Extracted sample volume: 920 mL
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL
Extraction solvent: Freon TF

Approved By://7éggi:A/ /égﬂA—’4? pate: Y2/




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
pivision Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88 Customer Sample No: TY-2

Date Sample Received: 13 Jul 88 Lab Sample No: 880713-032 (DUPLICATE)
sample Description: Water

Sample Container Used: 2-1L Glass

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons BDL mg/L 1.0

sample Concentration = BDL mg/L
Relative Percent Difference = 0.0

BDL: Below Detection Limit

Date sample extracted: 25 Jul 88 Extracted sample volume: 910 mL
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL
o ’ Extraction solvent: Freon TF

Approved By://Zégg?:K /éZ&A_/”‘ ' Date: %%%/L&f



Part 006

. Test results for water sample ‘TY-3 Split-water’ (5 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S._ ARMY CORPS_OF ENGINEERS _______ oo
SAMPLE SOURCE:__TRUAX_FIELD_(DERP) - DR. JOE SOLSKY_ _____ o e
WORK ORDER NO.:___SO______ __ PROJECT NO. :__1410 _ e
SAMPLE TYPE: _WATER_SAMPLE___________ DATE ANALYZED: __@8-16-88_______
ANALYSIS PERFORMED: Volatile Organics_Analysis_ METHOD NO.:__EPA_8240____
ANALYST: _J. Tobler _ e LAB NOTEBOOK NO.:__82, Pg._79______
CUSTOMER SAMPLE NO. :__TY-3 f880713—033) EHRT NO. : i242®

Chloromethane - BDL

Vinyl Chloride - BDL
Methylene Chloride - BDL

1, 1-Dichloroethylene - BDL
1, 2-Dichloroethylene - BDL
1, 2-Dichloroethane - BDL
Carbontetrachloride - BDL
1, 2-Dichloropropane - BDL
Trichloroethylene - 4.85
Benzene - BDL
1,1,2-Trichloroethane - BDL
Bromoform - BDL
Tetrachloroethylene - BDL

Chlorobenzene - BDL

Bromomethane
Chloroethane - BDL
Trichlorofluoromethane - BDL

1, 1-Dichloroethane - BDL
Chloroform - 5. 00
1,1,1-Trichloroethane - BDL
Bromodichloromethane - BDL
Trans-1, 3-Dichloropropene - BDL
Cis-1, 3-Dichloropropene - BDL
Chlorodibromomethane - BDL
2-Chloroethylvinylether - BDL
l,1,2,2-Tetrachloroethane -v5.97
Toluene - BDL

Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1, 2-Dichloroethane-d,y - 91.12%
Toluene-ds - 100.6%
Bromofluorobenzene - 91.48%



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME: _U.S._ ARMY CORPS_OF ENGINEERS

SAMPLE SOURCE:__TRUAX_FIELD_ (DERP) SITE - DR. JOE SOLSKY_ ______ -

Acetone - BDL Acrolein - BDL

Acrylonitrile - BDL 2-Butanone - BDL

Carbon Disulfide - BDL Dibromomethane - BDL

1, 4-Dichloro-2-Butene - BDL Dichlorodifluoromethane - BDL
Ethanol - BDL ) Ethylmethacrylate - BDL
2-Hexanone - BDL Iodomethané - BDL
4-Methyl-2-Pentanone - BDL ' Styrene - BDL

1,2, 3-Trichloropropane - BDL Vinyl Acetate - BDL

Xylene - BDL

paTE:___ 9/ 3 ) %A ____



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S._ ARMY CORPS_OF ENGINEERS__ - e
SAMPLE SOURCE:__TRUAX_FIELD - DR. JOE _SOLSKY ____ _ e
WORK ORDER NO.:___S9@__ _ _ _ _ e PROJEQT NO.:__1410__ __ e
SAMPLE TYPE: WATER SAMPLE________________ METHOD NO.:___EPA 3010 ______
ANALYSIS PERFORMED: _Metals_Analysis_(8)_______ DATE ANALYZED:__08-09-88_
ANALYST: _G. Luna/A. Sithe/N. lac____ LAB NOTEBOOK NO.:_ _SEE BELOWX _____.
CUSTOMER SAMPLE NO. :__TY-3 (88@713-034) EHRT NO. : 12421

—_—_———————————-.——_—_————————_—————-——_.—_—_

- — — s —— ————— - S

Arsenic (As) - BDL Barium (Ba) - BDL
Cadmium (Cd) - BDL Chromium (Cr) - BDL
Lead (Pb) - BDL Mercury (Hg) - -BDL
Selenium (Se) - BDL Silver (Ag) - BDL

xALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 14)
MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebocok #86, Pg. 66)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)

QUALITY CONTROL OFFICER: _ifittf:;;:;ifggékzz ____________ e

pate:____ T/ 5) P _____



DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88 Customer Sample No: TY-3
Date sample Received: 13 Jul 88 Lab Sample No: 880713-035
sample Description: Water

Sample Container Used: 2-1L Glass

Extraction Analysis Detection

Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons BDL mg/L 1.0

BDL: Below Detection Limit

Date sample extracted: 25 Jul 88 Extracted sample volume: 930 mL

Date sample completed: 26 Jul 88 Final extracted volume: 100 mL

Extraction solvent: Freon TF

Approved By: ZZUZ/D?/éZLﬂzﬂi Date: A&Q?Qgﬁ




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 12 Jul 88

Date Sample Received: 13 Jul 88
sample Description: Water

sample Container Used: 2-1L Glass -

Customer Sample No: TY-3
Lab sample No: 880713-035 (DUPLICATE)

Extraction
Proc. No.

Analysis Detection
Proc. No. Analysis Result Units Limits
TIITTT Getroieun Hydrocarbons  BDL | mg/L 1.0
Sample Concentration = BDL mg/L
‘Relative Percent Difference = 0.0

BDL: Below Detection Limit

Date sample extracted:
Date sample completed:

Approved By: . }/¢)% A %’\ﬂ

Extracted sample volume: 920 mL
Final extracted volume: 100 nL
Extraction solvent: Freon TF

25 Jul 88
26 Jul 88

Date:

G2/ &



Part 007

Test results for water sample \TX-1-split-Trip Blank’ (2 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

——— e e e s o e e e B s e o ————— - —

Chloromethane - BDL Bromomethane - BDL

Vinyl Chloride - BDL Chlorocethane - BDL

Methylene Chloride - BDL Trichlorofluoromethane - BDL

1, 1-Dichloroethylene - BDL 1, 1-Dichloroethane - BDL

1, 2-Dichloroethylene - BDL Chloroform - BbL

1, 2-Dichloroethane - BDL 1,1, 1-Trichloroethane - BDL
Carbontetrachloride - BDL Bromodichloromethane - BDL

1, 2-Dichloropropane - BDL Trans-1, 3-Dichloropropene - BDL
Trichloroethylene - BDL Cis-1, 3-Dichloropropene - BDL
Benzene - BDL Chlorodibromomethane - BDL
1,1,2-Trichloroethane - BDL 2-Chloroethylvinylether - BDL
Bromoform - BDL 1,1,2,2-Tetrachloroethane - BDL
Tetrachloroethylene - BDL Toluene - BDL

Chlorobenzene - BDL Ethylbenzene - BDL

SURROGATE STANDARDS - % RECOVERIES

1,2-Dichloroethane-d4 - 9@.52%
Toluene-dg - 100. 08%
Bromofluorobenzene - S3.08%



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.

RESULT SHEET

CUSTOMER NAME:__U.S._ARMY CORPS_OF ENGINEERS _ _ _ e

SAMPLE SOURCE: TRUAX FIELD (DERP)_SITE_-_DR. JOE_SOLSKY

ANALYST: __J. Tobler_

CUSTOMER SAMPLE NO.:__TX-1_ (880713-036) - EHRT NO. :__12422

—-—— ———— ———

e e e o o e e e . e i e e e i e - = — -

Acetone.- BDL

Acrylonitrile - BDL

Carbon Disulfide - BDL

1, 4-Dichloro-2-Butene - BDL
Ethanol - BDL

2-Hexanone - BDL
4-Methyl-2-Pentanone - BDL
1,2,3-Trichloropropane - BDL

Xylene - BDL

RESULTS (ug/L)

Acrolein - BDL

2-Butanone - BDL
Dibromomethaﬁe - BDL
Dichlorodifluocromethane - BDL
Ethylmethacrylate - BDL.
Iodomethane - BDL

Styrene - BDL

Vinyl Acetate - BDL




DEPARTMENT OF THE ARMY
Missouri River Division, corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

pate Sample Taken: 15 Jul 88 Customer Sample No: TG-1

Date Sample Received: 16 Jul 88 Lab sample No: 880718-001 (ACCURACY)
sample Description: Water

sample Container Used: 2-1L Glass

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons 5.65 mg/L 1.0

spike Concentration = 7.35 mg/L
Sample Concentration = 5.65 mg/L

% Rec = 77.8
BDL: Below Detection Limit

Date sample extracted: 25 Jul 88 Extracted sample volume: 870 mL
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL
Extraction solvent: Freon TF

ANALYZE AS A MATRIX SPIKE

aApproved By: DfZWvL{ /é(ﬂ,/’\,Q Date: é%éA}aV
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part 008

Test results for water sample ‘TG-1 split’

(3 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.

Arsenic (As) - BDL
Cadmium (Cd) - BDL
Iron (Fe) - 40.9

Ckyanganese (Mn) - 5.40
Selenium (Se) - BDL

Sodium (Na) - 86.9

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg.
MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg.
_ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg.
?QEFNIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg.

J ¢,
/2

[

QUALITY CONTROL OFFICER:

DATE: _____ ?{L:QL_ECZ____

RESULT SHEET

——— — — ——— —— ———

- DR. _JOE_SOLSKY ___ _ -
_______ PROJECT NO.:__14l@__ __ __ -
________________ METHOD NO.:___EPA_30l@_______
sis_(11)______ DATE ANALYZED:__@8-09-88_
___________ LAB NOTEBOOK NO.:__SEE_BELOW*_ _____
(880718-002) _ _ _ _ _ o EHRT NO. :__12415__
RESULTS Tmariox T
Barium (Ba) - ©.449
Chromium (Cr) - BDL
Lead (Pb) - BDL
Mercury (Hg) - BDL
Silver (Ag) - BDL
15)
65)

73)
75)




Part 009

Test results for water sample ‘TW-1 split’ (3 pages)



DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

pate Sample Taken: 15 Jul 88
pate Sample Received: 16 Jul 88
sample Description: Water

Sample Container Used: 2-1L Glass

customer Sample No: TW-1
Lab Sample No: 880718-003

Extraction Analysis Detection
Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons BDL ng/L 1.0

BDL: Below Detection Limit

Date sample extracted: 25 Jul 88
Date sample completed: 26 Jul 88

Approved By: rem-m, /4<q’“~’4

Extracted sample volume: 920 mL
Final extracted volume: 100 mL

Extraction solvent: Freon TF

Date: géé/ﬂf




DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

Project: Truax Field

Date Sample Taken: 15 Jul 88 . Customer Sample No: TW-1

Date Sample Received: 16 Jul 88 Lab Sample No: 880718-003 (ACCURACY)
Sample Description: Water

Sample Container Used: 2-1L Glass

Extraction Analysis ' Detection

Proc. No. Proc. No. Analysis Result Units Limits
EPA-418.1 Petroleum Hydrocarbons 6.82 mg/L 1.0

spike Concentration = 7.35 mg/L
Sample Concentration = 6.82 mg/L

% Rec = 92.8
BDL: Below Detection Limit

Date sample extracted: 25 Jul 88 Extracted sample volume: 910 mL
Date sample completed: 26 Jul 88 Final extracted volume: 100 mL
Extraction solvent: Freon TF

ANALYZE AS A MATRIX SPIKE

Approved By://jégiiii-/éz\/\“”( Date: f&@@Qny




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S._ARMY CORPS OF _ENGINEERS _ ___ _ e

WORK ORDER NO.:__ 9@ _________________ PROJECT NO.:__141@ _ __
SAMPLE TYPE: WATER SAMPLE________________ METHOD NO.:___EPA_3010@_______
ANALYSIS PERFORMED: Metals_Analysis_(8)_______ DATE ANALYZED:_ _08-29-88_
ANALYST: _G. Luna/A. Sithe/N. Lac____ LAB NOTEBOOK NO.:_ _SEE BELOWx _____
CUSTOMER SAMPLE NO.:__TW-1 (880718-004) EHRT NO.:__12413

et e T R e mm e e ———— ——— — ——— ——

—_——-_——-————_—_———————_——--_—-._____._—__—_—-

—————— — — —— ———— — T > T D T G S D € e S - -—

Arsenic (As) - BDL Barium (Ba) - ©@.0@43
Cadmium (Cd) - 0.048 Chromium (Cxr) - BDL
Lead (Pb) - BDL Mercury (Hg) - BDL
Selenium (Se) - BDL Silver (Ag) - BDL

xALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 14)

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 66)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)




Iv

Laboratory QC results (4 pages)



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S._ARMY CORPS_OF ENGINEERS __

SAMPLE SOURCE:__TRUAX_FIELD_ - DR. JOE_SOLSKY _ _ _ e

- e ek e e e — - — —— - — et e, S -——— s — i ———

Arsenic (Aé) - 0.0454 (91%) Barium (Ba) - 0.0510 (102%)
Cadmium (Cd) - 0.0523 (105%) Chromium (Cr) - 0.0S32 (1@6%)
Iron (Fe) - 0.05S3%9 (108%) Lead (Pb) - 0.0527 (1@3%)
Manganese (Mn) - 0.0531 (106%) . Mercury (Hg) - 0.0856 (112%)
Selénium (Se) - 0.0@387 (974) ' Silver (Ag) - ©.05S00 (100%)

Sodium (Na) - 0.5200 (104%)

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 15)

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 64)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)

QUALITY CONTROL OFFICER:
DATE: ___ 9| 3 /86 _____




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

CUSTOMER NAME:__U.S. ARMY CORPS_OF _ENGINEERS ___ __ e

SAMPLE SOURCE: _TRUAX_FIELD_-_DR. JOE_SOLSKY

_—-———_-——————_-_——_—_.————————_——— - ——— — ———

RESULTS (mg/L)*

Arsenic (As) - ©.0453 (91%) . Barium (Ba) - ©.0516 (103%)
Cadmium (Cd) - ©.0482 (96%) Chromium (Cr) - ©.0467 (93%)
Iron (Fe) - 0.0479 (96%) Lead (Pb) - ©.0471 (94%)

Manganese (Mn) - @0.08559 (112%) Mercury (Hg) - Q. 0046 (93%)
Selenium (Se) - @.0379 (95%) Silver (Ag) - ©.0545 (109%)

Sodium (Na) - ©.4687 (94%)

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #89, Pg. 13)
MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 65)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 706@ (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 774@ (Notebook #87, Pg. 73)




ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

WORK ORDER NO.:__ 9@ _____ _ PROJECT NO.:__1410____ __ e
SAMPLE TYPE:__QC BLANK _ __ __ o METHOD NO.:___EPA_3@5Q@_______
ANALYSIS PERFORMED:__Metals_Analysis (8) ______ DATE ANALYZED:__08-09-88_
ANALYST=__§__kenaéé--§i£bgéﬂ;_kag____ LAB NOTEBOOK NO.:__SEE_BELOWx _____
CUSTOMER SAMPLE NO. : N/A EHRT NO.:___N/A___

—— — ——— — = —

Arsenic (As) - BDL Barium (Ba) - BDL
Cadmium (Cd) - BDL “Chromium (Cr) - BDL
Lead (Pb) - BDL Mercury (Hg) - 0.0002
Selenium (Se) - BDL Silver (Ag) - BDL

x*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 (Notebook #88, Pg. 63)
MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 65)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 774@ (Notebook #87, Pg. 75)

QUALITY CONTROL OFFICER: Cftfizg;;=4§=é£> _— S

paTE:____31S5)8% ____



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC.
RESULT SHEET

WORK ORDER NO.:___9@_________________ PROJECT NO.:__1410_ _ ___ ____________
SAMPLE TYPE:_ OC BLANK____________________ METHOD NO.:___EPA_3@1@_______
ANALYSIS PERFORMED: _Metals Analysis_(11)_ _____ DATE ANALYZED:__@8-09-88_
ANALYST: _G. Luna/A. Sithe/N. Lac____ LAB NOTEBOOK NO.:_ _SEE_BELOWX _____
CUSTOMER SAMPLE NO. : N/A EHRT NO.:___N/A

Arsenic (As) - BDL Barium (Ba) - BDL
Cadmium (Cd) - BDL Chromium (Cr) - BDL
Iron (Fe) - 0.024 Lead (Pb) - BDL
Manganese (Mn) - BDL Mercury (Hg) - @.0002

Selenium (Se) - BDL Silver (Ag) - BDL

Sodium (Na) - 0.041

xALL ELEMENTS ANALYZED BY ICP METHOD 601@ (Notebook #89, Pg. 13)

MERCURY ANALYZED BY COLD VAPOR METHOD 7478 (Notebook #86, Pg. 64)
ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 73)
SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 73)

QUALITY CONTROL OFFICER:

pate:___9/5/ 8K ______




DERP

INVENTORY REPORT AND HAZARDOUS RANKING SYSTEM EVALUATION

Preliminary General Information

1.

10.

11.

12.

13.

14.

15.

16.

17.

EO5W1004800
DERP Code Number. (1l1) : o« o o o & o s o o o o

. Truax Field
Site Name (current). (35) o i vt 0 o 0 v v e w4 e e e e

Truax Field
Site Name when used by DOD. (35) N

North of Highway 30, East of Highway 13
Street/Route Number. (25) . . % & o . 20a¥ C o e e e e e ee e a

Madison

city. (16) L] *® * 2 * L L] LJ . L] - L L ] .. . - L]
‘ ‘ Dane
county. (15) L * LJ ® * * L L] Ld . . L] LJ Ld L .
: ) Wl
State. (2) . . .« o o
. : 53704
Zip Code. (9) » @ 6 & s & o e o o o
Congressional District Code Number. (2) : Onknown
43 07'30"
Latitude: degrees, minutes, seconds. (6) . e e e o .
89 20'30"
Longitude: degrees, minutes, seconds. (7) o s s s e s s s

Is a large scale, greater than 1 inch equals 200 feet, topograhic map
of the site area available to attach to this inventory report? (1) .N,
Y=YES N=NO

Are site maps or sketches on file with the inventory? (1) .Y,
Y = YES N = NO '

Are there photographs on file with the inventory? (1) Y,
Y = YES N = NO

D C ty and David Reynolds
Current Owners Name(s). (45) ,oane .°Yn.y. « s e . . .Y. e e o o o »

t ti 1 Lane
Owner's Street Address. (23) .4909 Fn.efn? wona .a? e 6 o o o s s o

. Madi
omer" City. (16) L ? %s?n. Ld b Ld L Ad L4 Ld L4 ol . *




APPENDIX J

INVENTORY REPORT AND HAZARDOUS
RANKING SYSTEM EVALUATION



27.

28.

29.

30.

3l1.

32.
33.
34.
35.
36.
37.
38.

39.

_40.

41,

Are copies of lease agreements or deeds or other instruments conveying
title on file? (Y or N). (1) Not Supplied to EEI . .
Does deed(s) or lease agreement(s) contain any disclaimers or restora-
tion requirements? (Y or N). If yes, decribe. (161)

Not known

. . . o o e » ¢ 8 & & o & e & & ° _* o o @ S _® 6 o & & & o 6 o+ s e o o

» s * L% & 6 o & ® B O & & 6 e 6 ® © & o o ® ¢ 6 s e o & e o s & o L)

April 8,

’ 1988
Date field inspection completed. (6) . . .

Agency performing inspection. (25)
Consultant to US Army COE, Buffalo District

EEI

. Lachajczyk
Inspection team leader's name. (20) ‘quqaﬁ % . éc.alc;y. + s 4 e e s

Title. . (25) .Pfogr?m.ménége.rl L . ® L] * L] * L LJ L * . LJ L3 L] * *
. . . . EEI
Organization (office symbol). (10) o e e e s e e e s e .
434-6960
Telephone number(s): Commercial. (10) .(%l%). % . % . o e
. ' N
Telephone number(s): FTS. (7) . ./é . o e 4 s
N/A
Telephone number(s): AUTOVON., (7) o o e s s s e .
Site Status: A = Active I = Inactive (1) A,
15
Years of operation in current status. (2) . . .
H
Type(s) of problems found by inspection team. (3) « o e e
USE:
H = HST
0 = QEW
D = Debris
Numerous
Enter the number of buildings on the site. (3) « o e .

Describe., (80)

Airport terminal buildings, Air Guard Buildings, Office Buildings,

s 0 % o e @2 & 06 & & 6 B O e O 6 S e ®w o o @ .

owqqulquae .B“llodlbngs 20 0 L 8 s 6 e e & 4 5 @ © 0 5 5 o & ® © o e & @ .




49,

RCRA.
Not known

(72) (SAME AS 46)

50.

51.

52.

53.

54.
55.
56.

Describe any pertinent environmental protection
previously taken at

. Not, known,

the site.

(240)

Describe any environmental protection remediation

taken at the site.

Groundwater moni
L] [ -

(240)

toring program established by city approximately .

actions

previously

0198000.. ¢ o

&6 o 8 ¢ © o e o o

$ & 6 o+ o & & ® s @

List any court orders, lawsuits, fines or other legal

actions that have

been taken against any owners/operators of the site since DOD ownership/

lease. (160)

Open burning prohibited approximately 1961.

® & e s o & e

Listed on State Inventory

.of sites which mapy.thrgaten to,cjuse.envirqnmental ,pqliutiqn .~ .1987. .

Determination of Responsible Party for restoration: (1)

DOD

Contract 1.
Contract 2,

Contract 3.

(13)
(13)
(13)

Other

Not yet determined




DESCRIPTION OF WASTE AREAS WITH HRS OF WASTE STORAGE AT THE SITE

CONTAINMENT
100. Types of containment found in the individual waste areas: c, P, L, I
(A) . . . 1] . .
Surface impoundment /x/ (I) Waste piles, including
contaminated surface soils /X / (P)
Containers / x/ (c) Landfill, including
contaminated subsoils Ix/ (L)
101. Present integrity of containment: (25) (Use TABLES 1, 2 or 3 phrases)
Drums-1/Burn Area-~2/Landfill-3/Impoundments 3
102, Evaluation of the integrity of containment versus potencial groundwater
release, before any remedial actions (see TABLE 1 for evaluation con-
siderations). HRS Value - (Groundwater Containment). (1) .3,
103. Evaluation of the integrity of containment versus potential surface
water release, before any remedial actions (see TABLE 2 for evaluation
considerations). HRS Value - (Surface Water Containment). (1) .2,
QUANTITY
104, Total quantity of hazardous waste, as deposited and capable of

migrating. (Having a non-zero containment value (TABLE 3). The air
pathway quantity is to include only those quantities that can be

transported by the air: (10) o Not, known, |, , , , .
105. Total quantity of waste now present: CY, drums and fallons (use only h
one common unit). (10) Jdrums 4 full eac
also, contents of landfill/and £ill, contamlnatlon SoT I E'Bﬁfﬁ‘ptt“
10s6. Quantity with the potential to migrate by groundwater. (10)

Not known

107. HRS Value (groundwater quantity). (1) (TABLE 3) .2,

108, Quantity with the potential to migrate by surface water. (10)

Not known

¢ o o o & & o o (3

109. HRS Value (Surface Water Quantity). (1) (TABLE 3) 1,

(Minimum)

*970,000 cubic yards of waste disposed in landfill.

7



121, Highest scoring substance for Air Migration Route. (25)

No significant air migration

122.% Toxicity (ranking number)., (1) .0,
123.%*  HRS Value. (2) . W0
PHYSICAL STATE
124, Physical state of waste as deposited: (1)
HRS Value ' HRS Value
Solid consoidated
or stabilized: 0 Powder or fine material: 2
Solid, unconsolidated
or unstabilized: 1 Liquid, sludge or gas: 3
3
HRS value from item 124. . o
125, Description of current physical state of waste. (15)

, Burn Area-denuded soil (black

. ’ stains), Landfill-covered, 1 foot
of soil and vegetation

GROUNDWATER MIGRATION ROUTE
HYDROGEOLOGY

126, Description of strata from surface to the deepest aquifer or condern
(names, thickness, type of material). (Refer to TABLE 8) (200)

Silty sands, clays, sand and gravels, silts and sands - various
L tplpk;lessl LJ . * ® Ld LA Ld L L4 L Ld * L L4 L L4 . L L Ld L * L - L * L . .
- 3 ’ . SW
127. Direction of regional groundwater flow. (3) s s o e
128, Are there barriers to horizontal migration of groundwater within 3
miles downgradient of the site (e.g., rivers). These barriers should
be identified on a map of the site. (1) Y/N Not known

* Use TABLES 4, 5, or 6
*#*Use TABLE 7



138. Basis of population figure (e.g., census, house count). (10)

N/A
139, HRS value from Distance/Population Matrix (TABLE 9). (2) L0,
140, Acres of cropland/pastureland irrigated by water drawn from the aquifer
- within 3 miles of contamination. (&) . .0,

COMPARATIVE DOCUMENTATION OF AQUIFERS
(All questions on this page refer to Deeper Aquifer)
141. Name of aquifer. (25)

Yahara River Basin

e b O 0 O ® 9 & e 6 &+ & s 6 e 6 e s o °'s o L

Residential/Commercial

142, Designa:ioh of aquifer use. (10) o ot s s e e e v s
143, Distance from ground surface (elevation) to highest seasonal water 250"
levelt (3) N - ¢ o o o

(approx.)

Circle the HRS value corresponding to the use of groundwater drawn from
within 3 miles from the source of contamination:

VALUE
Unusable 0
Commercial, irrigation, or not used but usable 1
Drinking water with alternate source available <f§:>
Sole source, drinking water supply ' 3
' 2
144, HRS value circled. (1) . .
145, Location of nearest drinking or irrigation well within 3 miles downgra-
dient of the source of contamination, give direction. (20)
4-1 mile west
. 720"
146. Depth of the nearest well (fr). (3) _ « o e e
147. Distance to the well from nearest point of contsmination (critical dis-

tance that require careful messurement for HRS purposes are 2800,’I 1
mile, 2 miles and 3 miles). (5) 2 mile

11



161, Contaminants detected. (150)
Trichloroethylene,tetrachloroethylene and trichlorofluoromethane

e o & 5 & & e & s & @ . e & o s & e & ® * o ¢ o & ¢ e o & e o

.
[ [ . e o o e o * o o * & e .
e o & o o . o & o - . o o ® & 6 e ¢ 8 s & e & o @
. . . ¢« o e ® & » & & o & &6 & & & e ¢« o o o e

. . Unknown
162. Depth of contamination. (3) o o s
163. Distance from ground surface to highest seasonal water level in this

aquifer. (3) Approximately 250" |

164. Depth below ground surface of deepest documented waste or of intake of
of a contaminated well. (3) . 150",

165. Depth from deepest point of documented contamination to the aquifer
(3) (Question 163 minus 164) . 500

of concern. ‘e

166. HRS Value. (1) DEPTH VALUE S
0 -20 3
21 - 75 2
76 =150 1
. 150 0
167. Inches of normal annual total precipitation (Figure 1). (2) + .30
168. Inches of mean annual lake evaporation (Figure 2). (2) - .20
169. Net precipitation, in inches (if seasonal data is used, show month(s)
represented). (2) . . 10
~10 inches = 0 15 inches = 3
“10 to+5 =]
+ 5 ¢to +15 = 2
170. HRS Value (Precipitation). (1) 22
171. Permeability of the least permeable layer between documented contamina-
tion and the highest seasonal water level of this aquifer of concern
(TABLE 10). (6) 1073 - 1075 em/sec
172. HRS Value (Permeability) (1) ' 2.

13



SURFACE WATER MIGRATION

A topographical map is to be attached showing the migration path that run-
off would follow from the areas of waste storage to surface waters and thence to
targets within 5 miles downstream. All distances are to be measured along the
migration path rather than by a straight line.

Indicate sampling points, the most downstream point (or point along migra-
tion path) of documented contamination, all water intakes by use, and sensitive
environments and critical habitats that lie contiguous to the migration path.
Show names of water bodies.

OBSERVED RELEASE

179. Is there analytical evidence of contamination of surface

waters above background? (1) N, Go to Item 185 : R

Y, Go to Item 180
July, 1988

180. Date of Evidence: (6) o s o s o o o
181. Reference: (60)

EEI Contamination Evaluation
182. Background sampling points (list well identification): (80)

None :
183. Downstream sampling points (list well identification): (80)

Stream and standing water near burn pit; outfall from former WWTP

-+o ditkh; lagoon at former WWTD.. e v e w . . . ..

184, Contaminants detected (5 maximum): (100)

TW-3 standing water at burn pit contained petroleum hydrocarbons, benzene,
® & & o e o ¢ o o * .

methylene chloride, ferrachlorpefhylene., Toluene, €t¢. Ty-4 at.lagoon .
owtfgald contqined vetroleum hyvdrocarbonSe 65¢mF/l o o « o o o

185. HRS Value. Direct evidence of release of surface water (evidence must
-be quantitative) - HRS value = 45; no evidence - HRS value = 0 (2) 45

15



NOTE: STARKWEATHER CREEK FLOWS
INTO LAKE MONONA
¢=== DIRECTION OF FLOW
=_ss Sor = Sz ]
ENVIRODYNE FIGURE
N
Q Surface Water Migration Route
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SURFACE WATER USE

195,

DISTANCE

196.

197.

198.

199.

DISTANCE

200.

Surface water use within 3 miles (1l mile maximum in static. waters)
along the migration path from the most downstream point of documented
contamination: (1)

HRS Value
Not currently used for
reasons unrelated to con- Irrigation
tamination from site: =====-0 recreation, etg: =--== 2
Commercial or industrial
use: ————— ] Drinking water: =---3

HRS Value (Surface Water Use) (Values may be added if water has
more than one use). ' ) .

TO A SENSITIVE ENVIRONMENT

Name of nearest sensitive environment that is within 2 miles. (20)

Lake Monona °

Type of Sensitive Environment. (3) 1 = Coastal Wetland L2
2 = Freshwater Wetland

3 = Critical Habitat (S - State or

F - Federal)

Distance to a wetland (5 acre minimum) or a critical habitat of a
Federal list endangered species that lies contiguous to the migration
path. Measure distance from the nearest point of documen:eﬁ/iprface
contamination along the migration path. (6) s e o o e s s

HRS Value (Distance to Sensitive Environment). (1) Use TABLE 12 .1,

TO WATER INTAKE

Distance to drinking water or irrigation intake, measured from probable
point of entry of migration path to surface water. (6) . N/A ., , .

A7



210. Method and equipment: (80)

S S0 00 s e e ° e e e e s e e 6 o e o o e o e e . e
L L . . * * . Ld L . * . - . Ll . - L Ld . * * . .
L] L4 i . L] Ld L4 . . \d

211. Contaminants detected above background: (150)

212, Analytical evidence of contaminants. (2)

HRS value - 45 if yes NO evidence - HRS value = 0
REACTIVITY & INCOMPATABILITY

See TABLE 13 and TABLE 14

Most reactive materials onsite are: (List)
213, (25) .M?t?gég}s.bPrieé in,landfill not specifically known.

214' (25) ke L 4 L4 L4 L - * L L4 4 L * L * - . L4 Ld Ld Ld L L 4 L o

215- (25) ® & 8 e o ° e ° o e .0 o.o ¢ & & & & e s B & 6 & ® o

216. (25) * * LJ * . L L L - L L4 . Ld o L Ld L4 * o . L4 4 Ld Ld L 4

2170 (25) S S S % % & 6 e o 6 0 6 & & &6 & & & o & e s @ L]

2180 (25) ettt S % % ° 6 e s o s 8 8 6 & 6 & e 8 6 e e e » [

Most incompatible pairs of material onsite are: (List)

219. (25) . NO/AO ® & o o o o o ¢ & 0 ¢ & 0 6 & & B & 9 € ° o @

220. (25) o & & 0 8 o & s e o ¢ 6 & 6 0 6 6 & 8 6 S5 & & B & o

221. (25) et 0 O & 0 6 0 e 5 0 6 & 5 6 o & ® 6 o & e @

2220 (25) St L % e e s 0 e o 0 e 6 0 6 & o ° 6 &6 o e e @

2230 (25) ® & 6 & s o e e e e S 0 6 6 o & s o o o & & o o o @

19



DISTANCE TO A SENSITIVE ENVIRONMENT
Coastal wetland Freshwater wetland Critical habitat

231, Location and description of wetlands (5 acre minimum): (200)
Lake Monéﬁ} lies south of the site,

. e © s & ® e e »

. by yay ot StarKyeather Creek.,

water flows into Lake Monona

® & & & ° ® S O & ©° e o s & e e ¢

. « o . » o o & @ ® e e & e 8 6 6 5 & o ® & s @

Location of critical habitat of endangered species, including notation
of whether the species is on the Federal list.

232. Distance from volatile substance )
to the sensitive environment. (6) s e e e e e s
233. HRS Value - See TABLE 12. (1) . 0.

LAND USE within 2 miles -~ See TABLE 14

DISTANCE/VALUE
234, Commercial/industrial area. (5) imile | /3
235. Residential area. (5) Wmile ;3
236. National/State park, forest, wildlife reserves. (5) LA 0
237, Prime agricultural land. (5) LA 0

238, Agricultural land in production within the past 5. years. (5) N/A 0
N T ooto/o
239. Is a historic landmark site within view of the facility or like to be
subject to significant impacts from air release? YES/NO (80)
I1f so, identify, locate and describe expected impacts:

No
240. HRS Value (use TABLE 14, Land Use). (1) .0,

21



253.

254'

Are any of the substances that are onsite hazardous in combination and
are not segregated or isolated so as to prevent the formation of incom-
patible mixtures: Y OR N (1)

ISOLATED/SEGREGATED VALUE
YES 1
NO ' 3

HRS Value (Containment). (1)

WASTE CHARACTERISTICS:

255.

256.

257.

258,

259.

260.

261.

262.

263.

264.

Direct evidence of ignitability or explosion potential, as measured:
Y =YES N =NO (1) .

HRS Value (Direct Evidence). VALUE: YES 3 NO O (1) . .
Ignitability: List the most ignitable substance onsite and indicate

the National Fire Protection Agency (NFPA) level assigned this
substance (TABLE 15): (25)

HRS Value (Ignitable). (1) . . .

Most reactive materials onsite are: See TABLE 16 (25)

HRS Value (Reactive): (1) - . .
Most incompatible pairs of material onsite are: See TABLE 13 (40)

HRS Value (Incompatible). (1) ' . .

Quantity of materials onsite that are flammable or explosive, including
hazardous materials that are flammable or explosive alone or in
coﬂbin‘tion: (9) o L L] L] L LJ L L L o

HRS (Quantity) - See TABLE 3. (1) . o

23



TARGETS FOR FIRE AND EXPLOSION:

274,
275.
276.
277.

278.

279.

280.

281.

282.

Land use within 2 miles (note that this item is identical to the air
migration pathway, providing the location of the volatilizing substan-
ces and the flammable or explosive substance is the same):

(Critical distances requiring measurement for HRS purposes are 1/4
mile, 1/2 mile, | mile and 2 miles): See TABLE l4

DISTANCE/VALUE
Commercial/industrial area. (5) TR A
Residential area. (5) « oo o/ .
National/State park, forest, wildlife reserves. (5) T A
Prime agricultural land. (5) o« o o o ] .

' .
O‘griculcural land in production within the past 5 years.

(5) . d * o / .

Is a historic landmark site within view of the facility or
like to be subject to significant impacts from fire or explosion?
YES OR NO. Describe (81)

¢ & o o6 8 o & s o &

TABLE 14 is used to determine the HRS value. The highest value
is to be chosen.

HRS Value (Land Use). (1) . .

Population with 2 mile radius. (If areial photography is used in mak-
ing the count, sssume 3.8 individuals per dwelling). (6) . . . . . . .

POPULATION VALUE
0 L] * * L] * L] L L] L] 0
1-100 e o o o & o ¢ o o 1
101-1000 . . . . ¢« ¢ o o & 2
1001"3000 e o o o o o ® o o 3
3001-10,000 . . . . . ... &
>10,000 e o o o o o o o o o S

HRS Value (Population). (1) . .

25



289.

290,

291.

292.

293.

294,

295.

Control of entry points: (1)

YES
NO

VALUE

0
1

(@]

Add values from lines 287, 288 and 289 to mark in 291.

Have any changes in accessibility been made since the confirmed

instance of direct contact? (1) Y/N

HRS Value (Access). (1)

Indicate if there is Containment of the hazardous

direct contact: (6)

CONTAINMENT VALUE

Surface impound.
Sealed or unsealed
. containers

Tanks

Landfill with less
than 2' cover

Spills

Otherwise

15

15
15

15
15
0

HRS Value (Containment) from item 292. (2)

N

1.
materials against

- Y OR N
15

L)
wn
- *

Toxicity of the most hazardous materials that are not adequately con-
tained against direct contact: Refer to TABLES 4 & 5 (60)

Storage Area #

St S % o 0 0 e e e e o 6 8 o 8 8 & & @
"

Material

Toxicitz

St s e o s o e e e e o o o s o 4 o o B

HRS Value (Toxicity). (1)

27
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ORDNANCE AND EXPLOSIVE WASTE (OEW)
OEW RISK ASSESSMENT:

The OEW risk assessment is based on records searches, reports of Explosive
Ordnance Detachment actions, and field observations and measurements. These
data are used to assess the risk involved based upon the hazards identified at
the site. The risk assessment is composed of two factors, hazard severity and
hazard probability. .

Hazard Severity. Hazard severity categories are defined to provide a
qualitative measure of the worst credible mishap resulting from personnel error,
environmental conditions, or other pertinent factors.

Description Category Mishap Definition

CATASTROPHIC 1 Explosion, Death, Life-
‘ threatening or other
injury causing total
permanent disability, or
Property damage in
excess of $500,000,

CRITICAL 2 Major fire, Severe injury
which requires doctor or
hospital care for 1 or more
persons, or Property damage
between $100K and $500K.

MARGINAL 3 Minor fire, Minor injury
which would require any
medical or Property damage
between $700 and $100,000.

NEGLIGIBLE 4 No injuries or Property

damage less than $700.

400, The Hazard Category assigned for this site is. (1) ..

401, This is based primarily upon the following: (160)

Explosives are not known to be present. However, they maybe stored in

L] * - L
d racilities adjacent Lo the Tandrill.

29



Risk Assessment. The risk assessment value for this site is to be found

by using the following table. Enter with the results of items 400 & 402.

Probability
Level A B c D E
Severity
Category:

1 20 20 18 14 10

11 20 18 14 10 6

111 18 14 10 6 2

v 14 10 6 2 )
404, The risk assessment value for this site is. (3) « o s s
405. Ordnance and Explosive Waste Characteristics. Is there any direct or

other evidence that OEW is present or could be present based upon

former DOD uses of the site? This evidence can be based upon direct
observation of the site survey team, reports received from individuals,
government agencies, or news media, review of drawings or archive docu-
ments relating to DOD operations at the site, or any other pertinent

source.

YES (Complete the rest of this question).

NO (Continue starting with Question 422).

I1f the answer to this question is YES describe briefly the type

dence and where that evidence is available for detailed

review. (16

e Jo Jo Jo
L] . L) e
L L] . L]
. L ] . *

L]

.

.

L]

.

.

[}

.

.

.

.

.

(For Questions 406 through 442 underline,
indicate each appropriate answer.)

31
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or otherwise



411,

412,

413.

414,

415.

416.

Conventional Ordnance and Ammunition.

Small Arms (.22 cal = 20mm)
Medium/Large Caliber (over 20mm)
Ammunition, Inert

Ammunition, Blank or Practice
Bombs, Explosive

Bombs, Practice, Fuzed

Grenades, Mines

Grenades,‘nines, Practice, Fuzed
Detonators, Blasing Caps
Rockets, Missiles

Demolition Charges

Other. (15)

(11)

YES Y OR N

VALUE
1 —
5 —
0 —
2 —
5 )
2 e
5 —
2 LIS
3 U
5 CELY

[’ »

Conventional Ordnance and Ammunition ORS Value from item 411 (Maximum

of 5). (1) '

Pyrotechnics. (&)

White Phosphorus
Pyrolusite

Flares

Smoke Rounds and Bombs

Other Pyrotechnic Devices. (15)

Pyrotechnics ORS Value (Maximum of 5).

33

YES YOR N
VALUE

5 O

4 O

3 e

3 O

(1) ..



423,
42[‘-

425.

426.

427.

428.

429,

430.

Other (describe). (22)

[ . [ e ‘s * . . 3 - * * o * . L o L] [ [

Locations of Contamination ORS Value (Maximum of 5), (1) . .

Area Contaminated. (6)

None

Less than 1 acre
l to 5 acres

5 to 50 acres

50 to 250 acres
Ovef 250 acres

Area Contaminated ORS Value

Extent of Contamination ORS Value Sun of items (424 + 426) -

(Maximum of 10). (2)

Weight of OEW materials on site. (7)

Number of rounds (from 428).

Weight of Bulk
Explosives in
Rounds

0
Less than 10
10 to 100
101 to 500
501 to 1000

Over 1000

Quantity of OEW ORS Value (Maximum of 10). (2)

VALUE
0
1
2
3
4
5
(Maximum of S). (1) P
)] '
No. of Rounds, Value
Containers, etc.
0 0
lto9 2
10 to 100 4
101 to 500 6
501 to 1000 8
Over 1000 10

Two valves may be figured (e.g., 8 1bs TNT gives value of 2 & 200 rounds

a value of 6.

Then the ORS value would be 8).
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434,

435.

436.

437.

438.

439.

Distance to nearest utility system (power, water, or gas) or public

highway likely to be at risk from OEW site. (6) e e e e e
Distance to Nearest Target VALUE

Less than 1250 feet 5

1251 feet to 1 mile 3

11 mile to 2 miles 1

Over 2 miles 0

Distances to Public Utilities/Highways ORS Value (Maximum of 5). (1)

Distances ORS Value (433 + 435) - (Maximum of 10). (2) .« o e

Numbers and types of Buildings within a 2 mile radius measured from
the hazardous area, not the installation boundary. (6) e o s o o s .

Numbers of Buildings VALUE

0 ) . 0

1 to 10 1

11 ro 50 2

51 to 100 | 3

101 to 250 4

251 or Over ‘ 5
Numbers of Buildings ORS Value.(Maximum of 5). (1) . .

Types of Buildings. (30)

VALUE
Educational, Child Care, etc. -5
Residential, Hospitals, Hotels, etc. 5
Commercial, Shopping Centers, etc. 5

37



443, - ORS Value (Maximum of 5).
444-498. Reserved

499, Remarks. (80)

(1)

. 3. % % e e e e 9 e * 6 o & © e ® s
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507.

508.

509.

510.

511.

512,

513.

514,

DEBRIS (CONTINUED)

List items onsite that were not constructed or used by DOD or DOD
contractor. (80)

Some WWTP lagoons and other facilities were not used or constructed by

DOD.. | WWTP was constructed prior to DOD ownership.

List items owner wants to retain. (80)

Unknown, Reynolds apparently wishes to demollsh all WWTP bUlldanS.

Des;r@b;l;ty pf JP fuel tanks anpd, anczllarv bulldzngs axe. unknown. . e

List items that may have salvage value. (100)

JP-4 tanks would have salvage value (scrap metal).

* S ——t s s % s e e & & o e 6 e 6 0 5 0 O & 5 & 4 & & o s e o o o e o

Give location of nearest or most economical disposal location. (80)
Unknown

Give special labor, equipment or methods that will be required for pro-
ject. (100) -

JP-4 fuel tanks are very large.

et S 0 6 e e e s 0 e o 8 06 6 & & + ° ® 8 o e e e e & o & & o e »

List any restrictions on methods of demolition or disposal. (80)
None known

et e s 0 O 0 & 4 6 6 e & 8 o 5 6 & &6 © o 8 e e e e @ & & & s e

Describe site grading that will be required for restoration: (include
any special requirements or adverse foundation conditions). (40)

Give location for borrow material if required. (40)

41



520.

521.

522.

523.

524.

DEBRIS (CONTINUED)

Describe unusual items that require transformation to structure com-
parison in Item 519. (100)

Ground level debris (less than 3' high) (UD). Foundations, slabs,
small piles, ete: (1)

Area Covered by Debris Items » Value ;i;
No Ground Level Debris 0

0-20,000 SF 1

20,000 - 100,000 SF 3

Over 100,000 SF 5

Briefly describe Item 521 (concrete foundation, rubble etc). (80)

Numerous slabs and foundations in WWTP area.
5

Condition of Debris (UD): (2) Value .

Building or structures very unsightly,
such as partially demolished or collapsed

"or deteriorated beyond any reasonable

renovation. 10

Structures that are in need of considerable
maintenance, very large foundations, piles of
building rubble, etc. 5

Small foundations, small debris piles or
buildings in good condition that are not
compatible with surrounding area. 2

Give basis for value selected in Item 523. (100)
Large JP-4 tanks are very large but not collapsed or deteriorating.

- e ——————t ® _® 8 % s e 6 e s 6 & 6 & & & © © & 8 e & e e
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$30.

531.

532,

533.

DEBRIS (CONTINUED)

Describe Hazardous Debris (HD): (160)

If there is no debris that represents a potential physical or health
hazard to persons or is a potential source of damage to surrounding

property, enter NONE for this item and 0 for item 540 and do not

complete items 531 thru 537.
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Probability of Injury or Health Hazard

(#D):  (2)

Has occurred frequently or has potential
to occur at least annually.

Has occurred once and has potential to
occur at least once every Ctwo years.

Has potential to occur every 2-10 years.
Has potential to occur every 10-25 years.

Unlikely to occur once every 25 years.

Value

10

L - T -}

2

List past occurrences or give basis for value selected in Item S53l.

(100)

Possible that tresspassers could fall off tanks, but area is fenced.

St L L % & ¢ ¢ 0 6 & & ¢ 06 & O * O ¢ o @

Severity of Potential Hazard (HD): (2)
(Most probable results from incident
involving debris)

Totally disabling or death.
Loss of limb, partial sight, hearing, etc.

Would require hospitalization or repeated
medical treatment.

Would require minor medical care.
Minor cuts and bruises.
No injury.

45

Value

10

10




DEBRIS WORKSHEET

539, Unsightly Debris Score:

A. Item No. ‘ Value
518 2
519 6
521 5
523 5
525 10
526 : 2

TOTAL 30

B. If value for item 528 is 0, multiply total in A. by 0.5 - .
1f value for items 528 is 1, multiply totasl in A. by 0.9 ~

If value for item 528 is 6 to 10, add value selected to

Total in A. 40 .
C. Divide B. by 2.10 for Unsightly Debris Score 19 (Round
to nearest whole number).
540, Hazard Debris Score:
Item No. Value
531 2
533 10
535 0
537 1
A. Multiply Item 531 value by Item 533 = 20
B. Multiply Itea 535 value by Item 537 = 0
TOTAL A + B = 20
Hazardous Debris Score = Total A+B - 20
(Round to nearest whoe
number)
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TABLE 1
CONTAINMENT VALUE FOR GROUNDWATER ROUTE

(Use technical judgement of best fit)

Assign containment a value of 0 if: (1) all the hazarddus substances at the facility are underlain by an essen-
tially nonpermeable surface (natural or artificial) and adequate leachate collection systems and diversion systems
are present; or (2) there is no groundwater in the vicinity. The value "0" does not indicate no risk. Rather,
it indicates a significantly lower relative risk when compared with more serious sites on a national level.
Otherwise, evaluate the containment for each of the different means of storage or disposal at the facility using
the following guidance.

A. Surface Impoundment ' B. Piles

Assigned Value Assigned Value
Sound run-on diversion structure, 0 Piles uncovered and waste 0
essentially nonpermeable liner stabilized; or piles covered,
(natural or artificial) compatible waste unstabilized, and es-
with the waste, and adequate leachate * sentially nonpermeable liner.

collection system.

Essentially nonpermeable compatible 1 Piles uncovered, waste unsta- 1
liner with no leachate collection system; bilized, moderately permeable
or inadequate freeboard. liner, and leachate collection
system.
Potentially unsound run-on diversion 2 Piles uncovered, waste unsta- 2
structure; or moderately permeable bilized, moderately permeable
compatible liner. liner, and no leachate collection
system.
Unsound run-on diversion structure; no 3 Piles uncovered, waste unsta- 3

liner; or incompatible liner. bilized, and no liner.



TABLE 2

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

Assign containment a value of 0 if: (1) all the waste at the site is surrounded by diversion structures that are

in sound condition and adequate to contain all runoff, spills, or leaks from the waste; or (2) intervening terrain
precludes runoff from entering surface water. Otherwise, evaluate the containment for each of the different means

of storage or disposal at the site and assign a value as follows:

A. Surface Impoundment ) B. Waste Piles

Assigned Value Assigned Value
Sound diking or diversion structure, 0 Piles are covered and surrounded 0
adequate freeboard, and no erosion - by sound diversion or containment
evident. systenm.
Sound diking or diversion structure, 1 ‘Piles covered, wastes unconsoli- 1
but inadequate freeboard. * dated, diversion or containment

system not adequate.

Diking not leaking, out potentially 2 Piles not covered, waste unconsoli- 2
unsound. dated, and diversion or containment
system potentially unsound.

Diking unsound, leaking, or in danger 3 Piles not covered, wastes unconsoli- 3
of collapse. dated, and no diversion or contain-

ment or diversion system leaking or

in danger or collapse.



TABLE 3
QUANTITY RANKING VALUES

Hazardous waste quantity includes all hazardous substances at a facilicy

(as deposited) except that with a containment value of 0 (See items 102 or 103).
Do not include amounts of contaminated soil or water; in such cases, the amount
of contaminating hazardous substance may be estimated. '

On occasion, it may be necessary to convert data to a common unit to combine
them. In such cases, 1 ton - 1 cubic yard - 4 drums and for the purposes of

converting bulk storage, 1 drum - 50 gallons. Assign a value as follows:

Tons/Cubic Assigned
Gallons Yards No. qf Drums Value
0 0 . 0 0
1-2000 1-10 1-40 1
2,050-12,500 11-62 41-250 2
12,550-25,000 63-126 251-500 3
25,050-~50,000 126-250 501-1000 4
50,050-125,000 251-625 1001-2500 S
125,050-250,000 626-1250 2501-5000 6
250,050-500,000 1251-2500 5001-10,000 7
500,000 2500 10,000 8



TABLE 5

SAX TOXICITY RATINGS

0 - No Toxicity* (None)**

This designation is given to materials which
fall into one of the following categories:

(a) Materials which cause no harm under any
conditions of normal use.

(b) Materials which produce toxic effects on
humans only under the most unusual conditions or
by overwhelming dosage.

1 - Slight Toxicity*(Low)**

(a) Acute Local. Materials which on single
exposure lasting seconds, minutes, or hours cause
only slight effects on the skin or mucuous membranes
regardless of the extent of the exposure.

(b) Acute Systemic. Materials which can be
absorbed into the body by inhalation, ingestion, or
through the skin and which produce only slight
effects following a single exposure lasting seconds,
minutes, or hours, or following ingestion of a single
dose, regardless of the quantity absorbed or the extent
of exposure.

(c) Chronic Local. Materials which on continuous or
repeated exposure extending over periods of days,
months, or years cause only slight and usually revers-
ible harm to the skin or mucuous membranes. The extent
of exposure may be great or small.

(d) Chronic Systemic. Materials which can be ab-
sorbed into the body by inhalation, ingestion, or through
the skin and which produce only slight and usually revers-
ible effects extending over days, months, or years. The
extent of the exposure may be great or small.

In general, those classified as having “slight
toxicity" produce changes in the human body which are
readily reversible and which will disappear following
termination of exposure, either with or without medical
treatment.



TABLE 6

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUE = 3 HIGHLY PERSISTENT COMPOUNDS

VALUE = 1 SOMEWHAT PERSISTENT COMPOUNDS

ALDRIN
BENZOPYRENE

BENZOTHIAZOLE

BENZOTHIOPHENE

HEPTACHLOR
HEPTACHLOR EPOXIDE

1,2,3,4,5,7,7-HEPTACHLORONOR-

BORNENE
HEXACHLOROBENZENE

ACETYLENE DICHLORIDE
BEHENIC ACID, METHYL ESTER

BENZENE

BENZENE SULFONIC ACID

LIMONENE

METHYL ESTER OF
LIGNOCERIC ACID

METHANE

2-METHYL-5-ETHYL-
PYRIDINE

BENZYL BUTYL PHTHALATE
BROMOCHLOROBENZENE
BROMOFORM BUTANOL
BROMOPHENYL PHYNTL ETHER
CHLORDANE

CHLOROHYDROXY BENZOPHENONE
BIS-CHLOROISOPROPHYL ETHER
M-CHLORONITROBENZENE

DDE

DDT

DIBROMOBENZENE

DIBUTYL PHTHALATE
1,4-DICHLOROBENZENE
DIELDRIN

DIETHYL- PHTHALATE
DI(2-ETHYLHEXYL) PHTHALATE
DIMETHYL PHTHALATE
4,6-DINITRO-2 AMINOPHENOL
DIPROPYL PHTHALATE

ENDRIN

HEXACHLORO-1, 3-BUTADIENE
HEXACHLOROCYCLOHEXANE
HEXACHLOROETHANE

METHYL BENZOTHIAZOLE
PENTACHLOROBIPHENYL
PENTACHLOROPHENOL
1,1,3,3-TETRACHLOROACETONE
TETRACHLOROPHENYL
THIOMETHYLBENZOTHIAZOLE
TRICHLOROBENZENE
TRICHLOROBIPHENYL
TRICHLOROFLUOROMETHANE
2,4,6-TRICHLOROPHENOL
BROMODICHLOROMETHANE
BROMOFORM

CARBON TETRACHLORIDE
DIBROMODICHLOROETHANE
TETRACHLOROETHANE

1,1, 2-TRICHLOROETHANE

BUTYL BENZENE
BUTYL BROMIDE
E-CAPROLACTAM
CARBON-DISULFIDE
O-CRESOL

DECANE
1,2-DICHLOROETHANE

*1,2-DIMETHOXY BENZENE

1,3-DIMETHYL NAPHTHALENE
1,4-DIMETHYL PHENOL
DIOCTYL ADIPATE
N-DODECANE

ETHYL BENZENE
2-ETHYL-N-HEXANE
0-ETHYLTOLUENE

ISODECANE

ISOPROPHYL BENZENE

METHYL NAPHTHALENE
METHYL PALMITATE
METHYL PHENYL CARBINOL
METHYL STEARATE
NAPHTHALENE

NONANE

OCTANE

OCTYL CHLORIDE
PENTANE

PHENYL BENSOATE
PHTHALIC ANHYDRIDE
PROPYLBENZENE
\-TERPINEOL
TOLUENE

VINYL BENZENE
XYLENE




TABLE 7

Toxicity and Persistence have been combined in the matrix below because of

their important relationship. To determine the overall value for this coabined
factor, evaluate each factor individually as discussed below. Match the
individual values assigned with the values in the matrix for the combined rating
factor. Evaluate several of the most hazardous substances at the facility inde-

pendently and enter only the highest score in the matrix on the work sheet,

MATRIX
VALUE FOR PERSISTENCE
VALUE FOR TOXICITY 0 1 2 3
0 .0 0 0 0
1 3 6 9 12
2 6 9 12 15

3 9 12 15 18



TABLE 9

DISTANCE TO DRINKING WATER OR IRRIGATION INTAKE

2001 FEET 0-2000

Population* >3 Miles 2-3 Miles 1-2 Miles to 1 Mile Feet
0 0 0 0 0 0

1-100 0 4 - 6 8 ' 10
101-1000 0 8 12 16 20
1001-3000 0 12 18 24 30
3001-10,000 0 16 24 32 35

> 10,000 0 20 30 35 40

Determine population by:
*3.8 persons/house and
*1-1/2 persons/acre of irrigated land or by

*census



TABLE 11

VALUES FOR FACILITY SLOPE AND INTERVENING TERRAIN

Intervening Terrain

Terrain Average
Slope 3%; or

Terrain

DEPOSITION SITE Site Separated Terrain Terrain
from Water Body Average Average Average Site in
by Areas of Slope Slope Slope Surface
Facility Slope Higher Elevation 3-52 5-8% 8% Water
Facility is closed basin 0 0 0 0 3
Facility has average .
slope kY4 0 1 1 2 3
Average slope 3-5% 0 )| 1 2 3
Average slope 5-82 0 2 2 3 3
Average slope 8% 0 2 3 3 3




TABLE 14

VALUES FOR LAND USE (AIR ROUTE)

ASSIGNED VALUE =

0 1

2

3

Distance to
Commercial-
Industrial

Distance to
National/State
Parks, Forests,
Wildlife Reserves,
and Residential
Areas

Distance to
Agricultural
Lands (in
Production within
5 years)

Ag land
Prime Ag land¥

Distance to
Historic/Landmark
Sites
(National Register

of Historic Register
and National Natural
Landmarks)

1 mile 1/2 - 1 mile

2 miles 1 - 2 miles

1 mile ‘ 1/2 - 1 mile

2 miles 1 - 2 miles

1/4 - 1/2 nile

1/4 - 1 mile

1/4 - 1/2 mile
1/2 - 1 mile

within view of
site or if site
is subject to
gignificant im-
pacts

1/4 mile

1/4 mile

1/4 mile

1/2 mile

*Defined in the Code of Federal Regulations, 7 CFR 657.5, 1981,



TABLE 13

INCOMPATIBLE MATERIALS

In the lists below, the mixing of Group A material with a Group B material may have the potential consequence as noted.

Group 1-A

Acetylene sludge

Akaline caustic liquids
Alkaline cleaner

Alkaline corrosive liquids

Alkaline corrosive batter fluid

Caustic wastewater

Lime sludge and other
corrosive alkalies

Lime wastewater

Lime and water

Spent caustic

Potential consequences:

Group 2-A

Aluminum

Berylium

Calcium

Lithium

Potassium

Sodium

Zinc powder

.Other reactive metals and
metal hydrides

Group 1-B

Acid slude
Acid and water
Battery acid
Chemical cleaners
Electrolyte acid
Etching acid liquid
or solvent
Pickling liquor and other
corrosive acids
Spent acid
Spent mixed acid
Spent sulfuric acid

Heat generation; violent reaction.

Group 2-B

Any waste in Group 1-A or
1-B

Potential consequences:

Fire or explosion;

generation of flammable hydrogen gas.

Group 4-A Group 4-B
Alcohols Concentrated Group 1-A
Aldehydes or 1-B wastes

Halogenated hydrocarbons
Nitrated hydrocarbons
Unsaturated hydrocarbons
Other reactive organic
compounds and solvents

Group 2-A wastes

Potential consequences: Fire, explosion, or violent

reaction.

Group 5-A Group 5-B

Spent cyanide and sulfide
solutions

Group 1-B wastes

Potential consequences: Generation of toxic hydrogen
cyanide or hydrogen sulfide.

Group 6-A Group 6-B
Chlorates Acetic acid and other
Chlorine organic acids
Chlorites Concentrated mineral
Chromic acid acids :
Hyphochlorites Group 2-A wastes
Nitrates Group 4-A wastes
Nitric acid, fuming Other flammable and
Perchlorates combustible wastes
Permanganates
Paroxides

Other strong oxidizers

Potential consequences:
reaction.

Fire, explosion or violent



TABLE 16

NFPA REACTIVITY RATINGS

NFPA LEVEL _ ASSIGNED VALUE

Materials which are normally stable even under
fire exposure conditions and which are not
reactive with water. 0

Materials which in themselves are normally stable

but which may become unstable at elevated tempera-

tures and pressures or which may react with water

with some release of energy but not violently. 1

Materials which in themselves are normally unstable

and readily undergo violent chemical change but do

not detonate. Includes materials which can undergo
chemical change with rapid release of energy’at

normal temperatures and pressures or which can

undergo violent chemical change at elevated tempera-

tures and pressures. Also includes those materials

which may react violently with water or which may

form potentially explosive mixtures with water. 2

Materials which in themselves are capable of detona-

tion or of explosive decomposition or of explosive

reaction but which require a strong initiating

source or which aust be heated under confinesment

before initiation. Includes materials which are

sensitive to thermal or mechsnical shock at ele-

vated temperatures and pressures or which react

explosively with water without requiring heat or
confinement, ' 3

Materials which in themselves are readily capable

of detonation or of explosive decomposition or

explosive reaction at normal temperature and pres~-

sures. Includes materials which are sensitive to
mechanical or localized thermal shock. 3
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Surface Water Route Work Sheet
’ Assigned Value Muylti- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
———
1] observed Reiease 0 4 1 | Ys | s 41
ff ocbserved reiease is given a vaiue of 45, proceed to Hne [4].
#f observed reieass Is given & value of 0, proceed 1o line [2]
m Route Characteristics 4.2
Facility Siops and Intervening 0 t 2 3 1 3
Terrain
1-yt. 26-hr. Rainfal 0123 1 3
Distance 10 Nearest Surface D123 2 []
Water
Physical State 01223 1 3
Total Route Characteristics Score 15
B containment 0123 1 3 a3
E Waste Characteristics 4.4
Toxicity/Persistence 03 6 o@2hs 18 1 1 s
Hazardous Waste [ 23 45678 1 [ 8
Quantity
Total Waste Characteristics Score / 3 2
E] Targets 4.5
Surtace Water Use 0 1 @ 3 s &
Distance to & Sensitive 0 1 3 2 o) [
Enviconment
Poputation Served/Distance 4 6 8 10 1 O w
10 Water intake 16 18 20
Downstream 26 0 2 ¥
Total Targets Score S| =
B tine [ e 4s. muttiory [ = [1] = 440
Hiine [7] is0. muitioly 2] x [3] x [ x & 64350
mow.u«@ by 64,350 and multiply by 100 Sew= /.7

FIGURE 7 -

SURFACE WATER ROUTE WORK SHEET



Ground Water Route Work Sheet
X Assigned Value Multi- Max, Rel.
Rating Factor (Circle One) plier Score Score | (Section)
= — = =
0] observed Retoase 0 ( :j ) 1 1YS | e 3.1
If obsarved release is given a score of 45, proceed 1o line q.
It observed release is given a score of 0, proceed to line @.
@ Route Characteristics 3.2
Depth to Aguifer of 012313 2 8
Concern
Net Precipitation 01223 1 3
Permeability of the 012 3. 1 3
Unsaturated Zone
Physical State o 1223 1 3
Total Route Characteristics Score 15
E] Containment 01 23 1 3 33
@ Waste Characteristics @ ,? 3.4
Toxicity/Persistence [} 6 91215 1 / 18
Hazardous Waste 0 23 458 708 1 / 8
Quantity
Total Waste Characteristics Score ]9 | =
B Targets 6 s
Ground Water Use o1 @ 3 3 o
Yl |gagAr 135 e
Served 24 X0 2 40
Total Targets Score Y1 o
[ tune [{] ia 45, muttiory 7] = [ x [3] 28055 ¢—
Hine 1] is0. muttioly 2) x [3] x (4 = [ 57,330
E]owum@ by 57,330 and muttiply by 100 Sogwe &/, 1S
FIGURE 2

GROUND WATER ROUTE WORK SHEET



Alr Route Work Sheet

Assigned Value V Mutti- Max. Ref.
Rating Factor I (Circie One) l ptier | 5°® | score | (Section)

Lt — |

E] Observed Release ] 45 1 0 45 5.1
Date and Location:

Sampling Protocol:
fiine [T] is 0. the S, = O. Enter on line [5].
ttune [T] is 45, then proceed to line .

@ Waste Characteristics 5.2
Reactivity and 0123 1 3
incompatibliity .
Toxicity 0123 3 [}
Hazardous Waste 012345678 1 8
Quantity

Total Waste Characteristics Score 20

B targets 53
Population Within 0 9121518 1 0 )
4-Miie Radius 2124 271 0
Distance 10 Sensitive 01223 2 [
Envirooment
Land Use 0123 1 3

Total Targets Score 39
mototy 0] = 2 x [ 35,100

& oividge tine [ vy 35.100 ana muttiply by 100

Sg = @

FIGURE 9

AIR ROUTE WORK SHEET



s2

Grouncwaser Route Scors (Sgu) G1.S | 3739. 0%
Surtace Water Route SCore (Sey) 2.27 52.95]
e v Sore 50 o | o
ERTIN ] 3791.93
SRR 0 G
Vasmeni /im0 35,59

FIGURE 10

WORKSHEET FOR COMPUTING Su



