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1.0 EXECUTIVE SlMMARY 

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 compani es. 

The contamination evaluation i ncluded a records r eview and visual site 

inspection; installation of three groundwater moni toring 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 so\lrces 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 t h e DOD. It has since been used 

by the Air National Guard and ownership has been transferred to Dane County . 

The tanks were empty at t he time of the site inspection . 

Sampling and analysis at each of the areas described above was performed in 

accordance with the Plan approved b y 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 moni taring 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. Wf.."1 eA,al.(.'\ 'fO-.I R Hc.c 

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/1) 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 

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

Level of Contaminants, (MCLG/MCL), ug/1 

Well Site 
Designation Description 

Chromium Cadmium 
(120*/50) (5*/10) 

TG-1 

TG-2 

TG-3 

TG-5 

TG-9 

TG-10 

TG-11 

TG-12 

TG-13 

TG-14 

Downgradient 
of landfill 

Downgradient 
of WWTP 

Near Burn Pit 

Well 200S 
Downgradient 
of landfill 

Well 152 
Downgradient 
of landfill 

Well 104 
Downgradient 
of landfill 

Well 101 
Downgradient 
of landfill 

Madison 
Well No. 7 

Oscar Mayer 
Well No. 3 

Oscar Mayer 
Well No. 5 

*=Proposed 

94 

302 

178 

a= TCE = Trichloroethylene 
MCLG = Maximum Contaminant Level Goal 

MCL = Maximum Contaminant Level 

7 

12 

5 

Mercury 
(3*/2) 

2 

Vinyl 
Lead TCEa Chloride 

(20*/50) (0/5) (0/2) 

30 

124 

24 

333 

157 3.9 

62 16.7 

11. 0 

Blank entries indicate MCLs and/or ~CLGs 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 soi l 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) a n d f rom 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 detecti on 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 INFOEMATION 

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. In 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 designed 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 betwe·en 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) 

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

fill. 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 perfonned 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 fonner 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 in 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] 

Fl ammable liquids such as JP-4 jet fuel, kerosene, gasoline, diesel fuel , 1 
waste oil, and probably solvents and hydraul i c oil were burn ed. Paints may o..e,1: 
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 
1
. 

east, The practice was terminated in December 1987. [2] ~ w, rc. ...,~ C. c,. -l'\,.,~ \>""-" ,c.(: 

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. 

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 100 0 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 
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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 V 
areas is presented in Section 3.1.1 through 3.1.4. 

/368 
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four large JP-4 fuel tanks with a total capacity of 1,000,000 gallons. 
dikes surround the fuel storage area; and the diked area is believed 
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 
fenced area, near the JP-4 fuel tanks. 
(left to right when facing southwest) 

containers were present within the 
The drums were described as follows: 

J 

1) 

2) 

3) 

4) 

5) 

Yellow, partially full, no markings 
Brown, partially full, marked "solvent" 
Black, partially full, marked "waste oil", corroded with 
Black, nearly empty, corroded with holes, no markings 
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 

w 
holes 

Because of the date on one of the 5-gallon containers, these drums were j 
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 i~ 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.[?) 

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,[B,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 Din Figure 3-1). The properties were owned 

by Edwards. 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- I/' .. 
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. 

Its 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 quality 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 Figures 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 part 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. 

*TG-6 - This sample was to be collected from the existing City Monitoring 

Well 121A. Its 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 hailers were not available. 
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*TG-7 - This sample was to be collected from the existing City Monitoring 
Well 121D. Its 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. 

*TG-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 ~he landfill. It was constructed of PVC pipe. Its 
total depth was approximat~ly 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 PVC 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 stern 
auger. Split spoon samples were collected from the boring continuously for 
the first 10 feet, and at 5-foot intervals or strattnn 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 

equip:nent 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 Pvt: 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 lid was placed over 

the PVC 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 

develop:nent program was directed by Paul Shetley of EEI on June 8, 1988. 

TG-1 was bailed using a PVC bailer. Approximately 100 gallons were removed 

from TG-1 during development. The well water remained silty even after 

completion of develop:nent. 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 lift 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 PVC casing was measured at each well, 
A PVC 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 tenned 
"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 8,91x1o-4 

TG-1 2 8,5ox10-4 

TG-2 1 1. 02x1 o-3 

TG-2 2 9,23x1o-4 

TG-3 1 8,47x1o-4 

TG-3 2 8,85x1o-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. 1 1 20.29 1 7 .29 7 /1 1 /88 

TG-2 -0 .20 2. 74 I 1 5 .51 1 5. 71 12. 77 7/11/88 

TG-3 4.00 2. 74 I 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. 
Cuttings 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 

site (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. In 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/Anaiysis-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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Collection 
Site Date Time {HRS) 

TS-1 07-13-88 1000 

TS-2 07-13-88 1000 

TS-3 07-13-88 1345 

TS-4 07-13-88 1400 

TS-5 07-13-88 1315 

TS-6 07-13-88 0930 

TS-7 07-12-88 1200 

TS-8 07-12-88 1500 

TS-9 07-12-88 1515 

TS-10 06-01-88 1130 

TS-11 07-12-88 1530 

TS-12 07-12-88 1300 

TS-13 07-12-88 1200 
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TABLE 3-3 
SU111mary of Soil Sampling Field Notes 

Sample 
Depth { inches) 

0-12 

0-12 

0-3 

0-2 

0-2 

0-12 

0-12 

0-12 

0-12 

24'-25.5' 

0-6 

0-9 

0-12 

Location 

Central west edge 
of Burn Pit 

Northern edge of 
Burn Pit 

Below access of Fuel 
Storage Tank in JP-4 
area 

Drainage basin in NE 
corner of diked area 
in JP-4 area 

Area surrounding drums 
in JP-4 area 

150 feet north of Burn 
Pit 

West edge of a southern 
sludge drying bed with
in the WWTP 

Center of a central 
sludge drying bed with
in the WWTP 

A north central sludge 
drying bed within the 
WWTP 

Borehole/Monitoring 
Well TG-3 {west of 
Burn Pit) 

Below discharge of cul
vert east of lagoons 

Decant Pond west of 
La.goon #5 

Same as TS-7 

3-16 

Soil Description 
At Sampling Depth 

Black to gray silty sand 

Black gravelly silt 

Gray silty sand with Fe 
stains throughout 

Organic silt with 
scattered gravel 

Brown sandy silt 

Light brown silty sand 

0-6" - Brown silty sand 
6-12" - Brown sand and 
gravel 

Brown silty and gravelly 
sands 

Black silty peat 

Medium sand with little 
gravel 

Black silty sediment 

Black silty peat 

{Blind duplicate of 
TS-7) 

Description 
of Vegetation 

Denuded 

Denuded 

Sparse grass 

Few vines and 
grasses 

Scattered weeds 
and grasses - 6" 
tall 

Tall weeds and 
grasses up to 
2' tall 

Denuded 

Denuded 

Dead weeds up to 
4 ' tall - very 
sparse 

Not applicable 

Duckweed present 
on water 

Grasses and weec 
up to 6" 



TS-1 - This sample was collected from a depth of O 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 O 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 O 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 little 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 
closed 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 Oto 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 O 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 Oto 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 withi~ the 
Wastewater Treatment Plant from a depth of Oto 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 
the Wastewater Treatment Plant from a depth of Oto 12 inches. 
consisted of mostly peat. 

beds within 
This sample 

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 
culvert east 
approximately 
was collected 

sample was collected from below the discharge of a 48 inch 
of the Wastewater Treatment Plant lagoons. Water was 

4 inches deep at this location. Black organic silty sediment 
at a depth between O and 6 inches. 

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

within a decant pond 
collected to assess 
The sample was taken 
sample consisted of 

TS-13 - This sample was a blind duplicate of Sample TS-7, which was collected 
at one of the $Outhern 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 [Db(ft) - Dw (ft)] x 0.163 or 0.041 gal/ft 

where PV = Minimum purge volume (gallons) 
Db(ft) = Distance from top of PVC casing to bottom of well 
DwCft) = 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 PVC 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 equipnent 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 Developnent/Collection Data 

1988 Db ow Ht Pv Cumulative Volume Temp Conductivity . 

Site Date (feet) (feet) (feet) (gall 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 

TG-3 07/12 28.9 20.38 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 H2S 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 36.46 21,37 (4.37) 1600 0.6 Slow Recharge NR Very Turbid H2S NR NR 

TG-10 07/14 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 31,63 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 1s 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 PVC 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 PVC bailer. The well was then 
sampled using a 2-inch Teflon bailer. The water was very milky with very 
fine silt present. 

TG-3 - This sample was collected from the monitoring well located south of 
the practice burn pit. Five times the volume of water in the well was purged 
using a 2-inch PVC 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 t;ubing 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 nar~ow, 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 PVC: 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 PVC: bailer and was clear with no odor present. 
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'IG-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 PVC bailer. The sample was quite 
clear with no odor. 

TG-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. 

/368 

3-21 



l,J 

I 
N 
N 

Site· 

TW-1 

TW-2 

TW-3 

TW-4 

TW-5 
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TABLE 3-5 

Summary of Surface Water Sampling Field Notes 

Collection 
Date 

07-15-88 

07-12-88 

07-13-88 

07-12-88 

Time (HRS) 

0830 

1630 

1600 

1700 

Depth of Water 
( inches) 

12 

12 

6 

8-12 

Blind Duplicate of TW-1 

Location of Sample 

Approximately 200 feet 
north of bridge east of 
Burn Pit 

From former location of 
Lagoon #4 within the 
WWTP 

Northeast corner of 
Burn Pit 

Discharge of culvert 
east of wastewater 
lagoons near WWTP 

Description of Liquid 

Clear, no apparent odor 

Clear water with some 
algae present 

Very turbid water with 
algae present 

Somewhat clear, but, 
very stagnant 

Sampling 
Technique 

Grab method 

Grab method 

Grab method 

Grab method 



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 O .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 potenti~l 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 somew~at 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 sample 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 fonns 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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Lab. No. 
Project No. Sample Cc.idt 

1M Parameters: _u w CZ: 

ws 
II) 

t5ate and Time Preservative: 

Sampler 

Lab. No. 
Project No. Sample Code 

1M Parameters: _u w CZ: 

w5 
II) 

C>ate and Time Preservative: 

Sampler 

Lab. No. 
Project No. Sample Code 

1M Parameters: 
- (J w ct 
w5 

II) 

C>ate and Time Preservative: 

Sampler 

Lab. No. 
Project No. Sample Code 

1M Parameters: .. - (J w ct 
W5 

II) 

15.tt and Time Preservt tive: 

§mpler 

ENVIRODYNE 
EXHIBIT 3-2 

~ 
~~ 

SAMPLE CONTAINER LABELS 

ENGINEERS 
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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 

Preservative 

4°c 
1 drop HCl 

5ml HCL/4°C 

Holding 
Times 

14 days 

6 months 
except HG 
28 days 

28 days 

3-26 

Containers 

Two 4 0 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 
HN03 and 
then with 
DI water 

Rinse with 
Freon; 
rinse with 
DI water; 
air dry 



Parameter 

Volatile 
Organics 

Total Metals 

Petroleum 
Hydrocarbons 

TABLE 3-7 

St.MMARY OF SOIL COLLECTION, PRESERVATION AND 
STORAGE REQUIREMENTS FOR EACH SAMPLE 

Preservative 
Holding 
Times 

14 days 

6 months 
except HG 
28 days 

28 days 

Containers 

Two 40 ml glass* 
vials, with 
Teflon-lined 
septum and 
screw caps 

250 ml amber 
wide mouth 
glass with 
Teflon-lined 
lid 

250 ml amber 
wide mouth 
glass with 
Teflon-lined 
lid 

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 

*NOTE: Sample containers used to collect samples TS-7, TS-8, TS-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. The jars were cleaned in EEI's laboartory by rinsing with DI 
water and drying in an oven at 103°C for 90 minutes. 
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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. 
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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, t~e 
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 
program, 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 equipnent 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 

SlMMARY OF ANALYTICAL ME_THODS, ANALYTES 
AND MINIMUM DETECTION LIMITS 

Soil and Groundwater 
Detection Limit 

Parameter Analyte Method Number Soil Water 

Total Metals Mercury Cold vapor AA 7471/7470d 0.1 ug/g 0.2 ug/1 
Arsenic Furnace AA 3020/3050/706of 0 .35 ug/g 3.4 ug/1 
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/1 

Barium ICAP 3010/3 050/60 ,oe 5.0 ug/g 4. O 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/1 
Sodiumc ICAP 3050/6010 Not Required 10.0 ug/1 

Iron° ICAP 3050/6010 Not Required 4.0 ug/1 
ManganeseC ICAP 3050/6010 Not Required 2,0 ug/1 

Petroleum 
Hydrocarbon 

Infrared 
Spectro
photometer 

9071b/418,1 50,0 ug/g 1, 0 mg/1 

Volatile 
Organics 

Library 
Search 

GC/MS with 
purge and 
trap 

8240 plus 
library 
search 

0,4-5,9 ng/ga 0.4-
5.9 ug/la 

NOTES: aApproximate range of values, depending on specific compound. See Table 4-2 

for specific detection limits, 
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bFreon 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, 
Csodium, Iron and Manganese analyses required only for groundwater, 
~ethod 7471 is applicable to soil; Method 7470 is applicable to aqueous media. 

~ethod 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, 
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NOTE: 

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 

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) p~lished in Method 8240. PQLs are generally 5 ug/1. The 
reporting of values below PQLs published by USEPA should be interpretted as 
an indication that the compound is very likely present, but determination 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/1 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 equipnent was cleaned and before the 
sample was collected at site TS-7, distilled water was poured over the 
sampling equipnent 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 a.SN 
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 O. 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 s.o 

Barium 100~0 

Cadmium 1. 0 

Chromium s.o 

Lead s.o 

Mercury 0.2 

Selenium 1.0 

Silver s.o 

4-5 



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 
0

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). In 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 included 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 (SOWA) requires the USEPA to establish primary drinking 

water regulations. These regulations apply to public water systems. . They 

specify contaminants which, in the judgment 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 developnent 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 0.01 

Silver o.os 

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 (C10H10Cl6, Technical chlorinated camphene, 
67-69% chlorine) 0.005 

2,4-D (2,4-dichlor9phenoxyacetic acid) 0.1 

2,4,5-TP Silvex (2,4,5-trichlorophenoxypropionic acid) 0.01 
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TABLE 4-5 

FINAL MCI.Gs AND MCLs AND STATE OF WISCONSIN 
DRINKING WATER STANDARDS FOR ORGANIC CHEMICALS AND COMPARISON 

WITH MAXIMUM CONCENTRATIONS DETECTED IN GROUNDWATER 

State of 
Final Final Wisconsin(a) Highest 
MCLG MCL Standards Observation 

Compound ( ug/1) (ug/1) (ug/1) (ug/1) 

Benzene 0 5 5 Not Detected 

Vinyl Chloride 0 2 2 16.7 

Carbon Tetrachloride 0 5 5 Not Detected 

1,2-Dichloroethane 0 5 5 Not Detected 

Trichloroethylene 0 5 5 11. 0 

1,1-Dichloroethylene 7 7 7 Not Detected 

1,1,1-Trichloroethane 200 200 200 Not Detected 

p-Dichlorobenzene 75 75 75 Not Detected 

Toluene 343 452.4 

Ethylbenzene 1,360 33.4 

Xylene 620 705b 

Tetrachloroethylene 20 8.8 

Sample 

TG-11 

TG-13 

TG-16 

TG-16 

TG-3, TG-16 

TG-14 

NOTES: ca) Current Wisconsin Drinking Water Health Advisory Standards [14] 
(b) 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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Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

NOTES: 

TABLE 4-6 

CCMPARISON OF MAXJMUM GROUNDWATER CONCENTRATIONS 
WITH STANDARDS FOR INORGANIC CHEMICALS 

Proposed Promulgated(a) Highest 
MCLG MCLs Observation 

(ug/1) (ug/1) (ug/1) 

50 50 12.9 

1,500 1,000 793 

5 10 12 

120 50 302 

20 50 333 

3 2 2.0 

45 10 <2 

50 4.62 

Well 
Designation 

TG-10 

TG-2 

TG-9 

TG-9b 

TG-9c 

TG-11 

All 

TG-9 

astate of Wisconsin Community Drinking Water Standards identical.[14) 

bsamples TG-2, TG-10 and TG-16 also exceeded 50 ug/1. 

csamples TG-2, TG-10, TG-11 and TG-16 were also greater than 50 ug/1. 
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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 Oil 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 Oil 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 P!oblems 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 requirer.tents 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. S 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. 
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TABLE 4-7 

ADDITIONAL PROPOSED MCLGs FOR VOLATILE ORGANIC CHEMICALS 

AND COMPARISON WITH MAXIMUM CONCENTRATIONS DETECTED IN GROUNDWATER 

Parameter 

Acrylamide 
Alachlor 
Aldicarb, 
Aldicarb sulfoxide, 
Aldicarb sulfone 

Carbofuran 
Chlordane 
cis-1,2-Dichloroethylene 
DBCP 

.i:- 1, 2-Dichloropropane 

.!.. o-Dichlorobenzene 
r-12,4-D 

EDB 
Epichlorohydrin 

Notes: 

Proposed 
MCLG 

(mg/1) 

0 
0 

0.009 
0.036 

0 
0.07 

0 
0.006 

0.62. 
0.07 

0 
0 

TG-3 and TG-16 are field duplicates. 
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Maximum 
Groundwater 
Concentration 
Observed Well Parameter 

Ethylbenzene 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Monochlorobenzene 
Pentachlorophenol 
Styrene 
Toluene 
2,4,5-TP 
Toxaphene 
trans-1,2-Dichloroethylene 
Xylene 

Proposed 
MCLG 
(mg/1) 

o.6a 
0 
0 

0.0002 
0.34 
0.06 
0.22 
0.14 

2.0 
0.052 

0 
0.07 
0.44 

Maximum 
Groundwater 
Concentration 
Observed 

0.0334 

0.0012 

0.4524 

0.0276 
0.501 

Well 

TG-16 

TG-10 

TG-16 

TG-10 
TG-16 



TABLE 4-8 

SUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS 

SURFACE WATER AND GROUNDWATER 

TRUAX FIELD 

MADISCII, WISCONSIN 

----------------------------------------------------------------------------·--------------------------------------------------------
SITE SITE SAMPLE PETRO* 

ID DEBCRIPTICll IIUMBER UNITS AD AS BA CD CR FE** BG HR HA** PB SB HYDRO 

----------------------- -------------------------------------------------------- ----------------------------
SURFACE WATER SAHPLBBI 

'l'W-1 CRBElt BAST OF BURR PIT 7313 UG/L < 1.4 < 3.4 39 < 2.0 < 4 NR < 0.2 BR NR 15 < 2 < 1 

'l'W-2 BURD WWTP LAQOCll 14 7111 UG/L < 1.4 < 3.4 93 < 2 < 4 NR < 0.2 BR NR < 10 < 2 < 1 

'l'W-3 STARDING WATER Ill 7184 UG/L 3.80 42.8 104 < 2 38 NR < 0.2 lllR NR 112 < 2 2 
BURR PIT 

~ 'l'W-4 BURD WWTP OUTFALL TO 7112 UG/L < 1.4 < 3.4 22 < 2 < 4 NR < 0.2 lllR HR 13 < 2 65 
I DITCH I-' 

N 'l'W-5 BLIHD DUPLICA'l'E OF 'l'W-1 7314 UG/L < 1.4 < 3.4 35 < 2 < 4 HR < 0.2 NR HR < 10 < 2 < 1 
< 1.4 < 3.4 34 < 2 < 4 < 10 < 2 

G!IOUNDWATER SAMPLES I 

TG-1 DCMNGRADIEIIT OF LANDFILL 7312 UG/L < 1.4 6.9 430 3 21 108,000 0.22 5320 87,800 30 < 2 < 1 

TG-2 DCMNGRAD. OF BURD WW'JP 7311 UG/L < 1.4 11.6 793 7 94 39,600 0.22 4210 19200 124 < 2 < 1 

TG-3 BUR!I PIT 7117 UG/L < 1.4 6.9 270 < 2 35 37,400 0.23 1360 13,200 24 < 2 7 

0,21 

TG-5 WELL 200S 7185 UG/L < 1.4 8.9 35 < 2 < 4 2310 < 0.2 103 50,200 10 < 2 < 1 

TG-9 WELL 152 7258 UG/L 4.62 < 3.4 222 12 302 405,000 0.98 3260 17,800 333 < 2 85 

TG-10 WELL 104 7259 UG/L < 1.4 12.9 249 5 178 48,700 < 0.2 1600 21,200 157 < 2 < 1 



TABLE ,-8 

SUMMARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS 

SURFACE WATER AND GROUNDWATER 

TRUAX FIELD 

MADISON, WISCCIISIN 

-------------------------------------------------------------------------------------------------------------------------------------
SITE SITE SAMPLE PETRO* 

ID DESCRIPTICII HUMBER UNITS AO AS BA CD CR FE** BG Htt* NA** PB SE HYDRO 

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

TG-11 WELL 101 7260 UG/L < 1., 7.1 58 ' 29 ,6,500 2.0 912 50,600 62 < 2 < 1 

TG-12 KADISCII WELL IIO. 7 7261 UG/L < 1., < 3., 32 < 2 c, 272 < 0.2 2, ,510 < 10 < 2 < 1 

TG-13 OSCAR HAYER WELL IIO. 3 7262 UG/L < 1., < 3., ,o < 2 c, 89, 0.21 9, 17,000 < 10 < 2 < 1 

TG-U OSCAR HAYER WELL IIO. 5 7263 UG/L < 1., < 3., 30 < 2 c, 196 0.33 5, 31,600 < 10 < 2 < 1 

TG-15 WELL OONS'l'RUCTICII WATER 6028 UG/L < 1., < 3.4 29 6 <4 733 0.38 36 13,200 43 < 2 < 1 

< 1.4 32 7 <4 783 ,o 12,900 ,8 < 2 
.i:,. TG-16A BLIRD DUPLICA1'B OF TG-1 7315 UG/L 3.67 < 3.4 394 I 9 55 61,300 0.22 5480 91,600 83 < 2 < 1 
I-' 
w 

ADDITIONAL SAMPLES& 

TY-1 GJlOUBDWATER SAHP. BLANX 7119 UG/L < 1.4 < 3.4 < 4 < 2 < 4 17 < 0.2 < 2.0 162 < 10 < 2 < 1 

(5) (110) 
TY-2 SURFACE WATER SAMPLING 7120 UG/L < 1.4 < 3.4 < 4 < 2 < 4 IIR 0.26 NR NR < 10 < 2 < 1 

BLAN!t < 0.2 
TY-3 SOIL RINSATB 711' UG/L < 1.4 < 3.4 < 4 < 2 < 4 IIR 0.26 NR NR < 10 < 2 < 1 

NOTES: NR • NOT REQUESTED 

*•ALL RESULTS FOR PETROLEUM HYDROCARBONS ARB IN PPM 
(HG/L FOR LIQUIDS AND UG/G FOR sons) 

**= Indicates the element is included in the list on Table 4-3. 
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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 cadmiUI? (12 ug/1), chromium (302 ug/1), and lead 

(333 ug/1) in excess of MCLGs and MCLs. Well TG-10 (Kaufmann's Well No. 104) 

had concentrations of lead (157 ug/1) and chromium (178 ug/1) in excess of 

MCLGs and MCLs. Well TG-11 (Kaufmann's Well No. 101) exceeded standards for 

lead (62 ug/1) and the concentration of mercury (2.0 ug/1) was equal· to the 

MCL. Wells TG-2 and TG-16 had concentrations of chromium (94 and 55 ug/1, 

respectively) and lead (124 and 83 ug/1, respectively) higher than the MCLs 

and MCLGs, and the level of barium (793 ug/1) 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/1 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 MCLGs 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/1, and 

no standards were exceeded.· 

At TG-10, trans• 1,2-dichloroethylene, chlorobenzene, chloroethane, and tri

chloroethylene were detected. None of the concentrations exceeded MCLs, but 

the concentration of trichloroethylene (3.9 ug/1) exceeded the MCLG (zero). 

Chlorobenzene and chloroethane were not found in any other samples. 

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

the MCL, MCLG, and State Standard (0 to 2.0 ug/1). 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) 

trichlorofluoromethane (10.0 ug/1) 

trichloroethylene exceeds MCLs, MCLGs, 

(zero to 5 ug/1). 

trichloroethylene (11,0 ug/1) and 

were found, The level of 

and State Drinking Water Standards 

At TG-14 (Oscar Mayer Supply Well No, 5) tetrachloroethylene (8,8 ug/1) and 

trichloroethylene (2,2 ug/1) were det~qted, The level of trichloroethylene 

exceeded the MCLG (zero), The level of tetrachloroethylene was less than the 

State Standard (20 ug/1), and no MCLs or MC~Gs 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/1), 

arsenic (42, 8 ug/1), petroleum hydrocarbons (2 mg/1), and organic chemicals 

including thiobismethane (2'7 ug/1), methylene chloride ( 11,6 ug/1), tetra

chloroethylene (11,5 ug/1), trans 1,2-dichloroethylene (9,6 ug/1), benzene 

(1,3 ug/1) and toluene (1,2 ug/1). Of these compounds, the levels of lead 

and benzene exceeded MCLGs but not MCL.s. The volume of standing water was 

approximately 4 feet by 10 feet by 0.5 foot, 

A trace of tetrachloroethylen~~ found in Sample TW-4, the Burke 

WWTP outfall to a drainage ditcll;----Th~found was less than State Drink-"'-.. 

ing Water Standards (20 ug/1). This outfall also contained relatively high No 
concentrations of petroleum hydrocarbons (65 mg/1). 4.. I' 

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 MCL.s, MCI.Gs, 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 4-1 O. 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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TABLE 4-10 

SUHHARY OF METAL AND PETROLEUM HYDROCARBON ANALYSIS 

IN SOIL SAMPLES 

TRUAX FIELD 

MADISON, WISCOOSIN 

------------------------------------------------------------------------------------------------------------------------------------
SI'l'E SITB SAMPLE 

ID DESCRIPTiat RUHBER UNITS I AG AS 

--------- ------------------
SOIL 8AMPLE81 

TS-1 BURR PIT 7186 UQ/Q I< 0.16 3.7 

I 
TS-2 BURR PIT 7187 UGI/Q I< 0.18 3.5 

I 
TS-:3 JP4 FUEL STORAGB AREA 7188 UGI/Q I< o.u 3.8 

I< o.u 3.0 

TS-4 JP4 FUEL STORAGB AREA 7189 UGI/GI I< o.30 59.1 

I 
TS-5 JP4 FUEL 8'1'0RAGB AREA 7191 UGI/Q I< 0.11 12.2 

(DRUH S'l'ORAGIB AJIBA) I 
TS-6 BACltORJUND, 100 YARDS 7190 UQ/GI I< 0.15 4.3 

NORffl OF BURR PIT I 
TS-7 SLUDGIB DRYING! BEDS 7104 UGI/GI I 0.11 3.1 

I 
TS-8 SLUDGIB DRYING! BEDS 7105 UGI/GI I< 0.15 1.7 

I< 0.15 1.8 

TS-9 SLUOOB DRYING! BEDS 7106 UGI/GI I< 0.21 15.4 

TS-10 BURR PIT BOJWDLB 7699 UGI/GI I< 0.22 1.9 

I< 0.22 1.3 

TS-11 BURD WWTP, DISCBARGIB 7107 UGI/GI I 1.u 12.2 

TO DITCH 

TS-12 BURD WWTP DBCAJl'l' POND 7108 UGI/GI 1.,0 9.8 

TS-13 DUPLICATE OF TB-7 7109 UGI/GI 0.18 1.6 

NO'l'ES I IIR • NOT RBgUBSTBD 

*. ALL RESULTS FOR PETRJLEIJH BYDRJCAJlllaiB ARE IN PPM 

(MGI/L FOR LIQUIDS AND UG/G FOR SOILS) 

PETRO* 

BA CD CR FE** BG MN** NA** PB SE HYDRO 

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

111 < 2.0 12., RR 1.15 RR NR 20., < 0.2, 2300 

96 < 2.0 U.3 IIR 1.35 JIR NR 46.2 < 0.26 8200 

18 < 2.0 15.9 IIR 1.12 NR JIR 2000 < 0.21 550 

< 0.21 

77 2., 12.5 NR 2., JIR NR 2631 < 0.45 13000 

76 11.7 92.1 NR 1.42 NR NR 718 < 0.25 600 

90 < 2.0 11.2 NR 1.22 NR JIR 13.2 < 0.22 < 50 

60 < 2.0 5.3 JIR 1.29 JIR NR 8.8 < 0.23 < 50 

60 < 2.0 6.1 IIR 1.21 JIR NR 1., < 0.23 < 50 

< 0.23 

190 < 2.0 7.3 JIR o.84 NR NR 38.0 0.77 90 

23.2 < 2.0 5.2 JIR 1.12 NR NR < 7.5 0.27 < 50 

23.8 < 2.0 ,., < 7.5 o.u 

164 3.6 34.7 JIR 6.0 NR RR 900 < 0.68 5500 

83 2.3 U.9 NR 2.29 JIR NR 56.9 < 0.27 4200 

57 < 2.0 4.5 NR 1.0 NR NR < 5.7 < 0.23 < 50 

** 
Not included in Table 4-3. 



TABLE 4-11 

SH1ARi CF VCUTDE OIDAHICS m.N> AOOJE KINlHl1 
DEl'B:l'ICJI LJMI.TS IN .OOD. SltHIUS 

TRlAX FIBD 
HRJI!Dl, WI!llNSIN 

t£IHfi,. 1, 1, 1 * TRI- DI* * * * 
llE TRI- * W- (ll.(H).. CH.DIO- m- W- W- CJllER 

CJD.DR- TClJJ.. QIDR)- ID- KNCliN FUDIO- BE»- XI- DmHllO- KNOo'N KNCliN KNOIN OfM-SITE SITE MW.ISIS SMflE I IDE EliE E'l1W£ ME 11 l£1'IWIE mlE WlE l£l1W£ 12 13 Ill ICAI.S ID DEXRIPITCJI DA1E NlH3ER llllTS I==== -- === === --- =--== ==== == ====--= == ==== == == 
S'.ll1. SAKUS: 

~1 WlN PIT 7/28,188 7186 00/KG 76.3 1.3 11.2 10.11 

TS-2 WlN PIT 7/28/88 7187 00/KG 111.7 2.2 6.7 13.1 

~3 .JFII NL Sl'ORAGE AJEl 7/28/88 7188 IMG 17.9 1.1 1.9 15.0 

~ JPII FtE. Sl'ORAGE AJEl 7/28,188 718CJ 00/KG 157-0 II. 1 11.5 15.1 10.6 26.0 
IEUf 7~ 7189 ln'l'.G 226.11 5.0 6.3 15.1 27.3 

TS-5 Jpjj FW. Sl'OIWE AIO 7fll/88 7191 ln'l'.G 19-9 1.3 4.7 12.6 1.6 1.5 :Pl 11.6 11.6 7.1 (Dll.lf Sl'ORAGE AJEA) 7/26/88 7191 IMG 87.6 2.1 5.9 

TS-6 BtaGIIUI), 100 ?AIDS 7/28,188 7100 IMG 56.6 1.6 5.2 
lllRl1I CF BUm PIT 

,i:,. ~7 SllXE Dll'in«l ffDS 7/25/88 710II IJGIICG 31.9 
I 

I-' TS-8 SllXE Dll'in«l ffDS 8/1/88 710'5 IMG 93-9 7-11 36.2 13.0 4.5 I.O 

~ SllXE DRm«J BIDS 6/1/88 7106 IMG 11113.7 7.7 ~-7 7.7 61.11 22.11 II.II (1) 

~10 WIN PIT fDEDE 7699 00/KG tm<XIJB:lU) 

~11 llJIICE Wl'P' DJ.S'.JIAKE 8/1/88 7107 IMO 96.2 6.1 . 7.5 29.2 19.5 (2) 
TO Drn:JI 

~12 llJIICE Wl'P DB:ANI' l'OI> 8/1/88 7100 IMO 11911.6 10.6 20.8 12.8 

~13 OOIUCATE <F ~7 7/26/88 71()1) IMG 12.7 

'lY-3 RINSA1ESAK'lE 7/111/88 71111 llVL (3) 

TRAVFJ.IU!f:S: 

'IX-1 TRAVFJ. II.AMC 7/26/88 UG'L 8.2 

'IX--2 TRAVFJ. II.AMC 7/29/88 UG'L 

TX-3 TRAVH.11.ANC 7/28,188 UG'L 11334.9 
I 

VOA ILWCS: I 
I 

VOA 11.ANC 7125/66 UG'L I 3.9 
I 

VOA 11.ANC 7/26/88 UG'L I 6.0 
I 

VOA II.AMC 7/26/88 UG'L I 



TABLE 4-11 

Slt1ARr CF Vt:UTil.E OOOANIC:l FCUO AllOIE MINIHJi 
DETILTIClf LIMITS IN !XIIl. ~ 

TIIUAX ruID 
HIDLSCN, Wiro'.KiIH 

~ 1, 1,1 TRI- DI* * * * 
fl£ TRI- * w.* auro- OLOIO- W- W- W- OilER 

CllUlS- TWJ- OLOIO- HEX- IOOfi fW)IO- Bffl.- XI- DllUOIO- ICNOt'N KNM KNM aFM-SITE SITE NIAUSlS SAHltE I IDE mE £l1W£ ANE fl t£lllANE mlE WlE l£llW£ 12 13 f4 ICALS ID DE3EPl'IClf DATE NlHlER mrrs I==== === ====== === -- ==== === -- ====== ===== ---- ==---= ----
I 

VOAIIANC 7/26/88 00/L I 
I 

VOA IIANC 7/26/88 00/L I 11.1 
I 

\'OA IIANC 7/28/88 00/L 126.9 1.3 
VOi\ BANC 7/28/88 OOIL I 

I 
VOA IIANC 7flJ/88 00/L I 

I 
VOA IIANC 8/01/88 OOIL I 3.2 

~ 
tlJl'ES: I 

N 
0 (1) 1, 1 ,2-tr:lchloll>-1 ,2,2-trJfluoroeUme (13.11 ug/lrg) anl 

1, 1, 1,2,2,3,3,ll,ll,5,5,6,6-tr1deoafl.uor'o 
("9.9 ug/lrg) were ram aily 1n TS-9. 

(2) El.lf'lllemene (5.6 tgllcg) was fwd aiiy 1n '1'5-11. 

(3) Chlorofona (6.1 iwl) in1 1,2-dJchl.oroeUll\e (3.9 tWkg) were 
ra.n1 aiiy 1n n-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/1) was slightly higher than the minimum detection 

limit (0.20 ug/1). 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-trichloroethane was found in low levels (<3.2 

ug/1) 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/1) 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/1), methylene 

chloride (19.9 ug/1), trichlorofluoromethane (12.6 ug/1), benzene, toluene, 

xylene (each less than 2.0 ug/1) and four unknowns (each less than 12.0 

ug/1). 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/1). 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 tridecafluorohexane isomer were 
also detected. The results indicated that solvents may have been present in 
sludges disposed at the rormer 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 limits. The re-runs were also outside limits 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 

Tne 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 liquidi 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
fill. Well TG-4 (Kaufmann's Well 200D) could not be sampled due to a non
functioning bladder pump. Wells TG-6 ( 12 1A) and TG-7 ( 121 D) 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 discharge 

point to the ditch which connects with Starkweather Creek was also found· to 

contai_n 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/1) and relatively high levels of petroleum hydrocarbons (65 mg/1). 

Three soil samples (TS-7, TS-8, and TS-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 tridecafluorohexane 

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 WWTP 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/1) 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/1), dichlorofluoromethane (9.0 ug/1), and trans-1,2-dichloro

ethylene (1.5 ug/1). 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/1). Levels of chromium (302 

ug/ l) , cadmium ( 12 ug/ l) and lead ( 33 3 ug/ l) exceeded proposed MCLGs and 

promulgated MCLs. The well also contained elevated levels of petroleum 

hydrocarbons (85 mg/1). Compounds previously detected by the City of Madison 

included 1,1-dichloroethylene, fluorotrichloromethane, tetrachloroethylene, 

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/1), chloroethane (9.1 ug/1), trichloroethylene 

(3.9 ug/1), chlorobenzene (1.2 ·ug/1), and chromium (178 ug/1). 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/1) and chromium (178 ug/1) exceeded proposed MCI.Gs 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/1) 

and lead (62 ug/1). 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/1), exceeding its MCL (5.0 ug/1) and MCLG (zero). These results 

confirmed previous analyses performed by the Wisconsin DNR. Trichlorofluoro- / 

methane was also detected (10,0 ug/1) but had not been previously found by 

Wisconsin DNR. 

Trichloroethylene was found in TG-14 (Oscar Mayer Well No. 5) at 2.2 ug/1. 

This level exceeds the MCLG (zero) but not the MCL (5.0 ug/1). Tetrachloro

ethylene was also found in TG-14 (8.8 ug/1). There are no MCLs or MCLGs for 

tetrachloroethylene but the level was less than the State of Wisconsin 

Drinking Water Health Advisory (20 ug/1). 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. 

5-4 
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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. 

/368 
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CEMRD-ED 
GC COMMENTS 

1. 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. 

2. 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. 

3. Comment: Table 1-1 - What is the difference between an entry of "none" 

and no entry at all? Please clarify. 

Response: 
comments. 

This comment was addressed in Item 2 of the CENCB-ED-HQ 

4. 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 Draft Report were those listed 

in numerous analytical reports reviewed. Reference to trans-1,2-DCE has 

been deleted. 

5. Comment: Paragraph 3. 3. 1. 2 - It is not clear why some wells were 

sampled with a tef lon bailer and some were sampled with a PVC bail~r. 

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 hailers. 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. 

6. 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) 

7. 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. 

8. 

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 & 1 0 Separation of "list" 

compounds would be helpful from the stand-point of 

non-chemist user of the document. 

and "non-list" 
clarity to the 

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. 

9. Comment: Paragraph 4.2 - In terms of interpreting groundwater data and 

its implications concerning groundwater contamination, there is 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 cou~d be shed on 

this issue by looking at metals data from upg·radient 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.) 
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Response: EEI agrees with this comment. Additional information has 

been added to Section 1.1 and 4.2 to clarify this point. 



CEMRD-ED 

GC CCMMENTS 
(Continued) 

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

/368 

~esponse: 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. 



CENCB-ED-HQ CCMMENTS 

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

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

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

Respons~: 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. 

3. 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. 

4- Comment: Page 3-28, paragraph 3.6 - chain of custody? 

s. 

Response: The word possession was changed to custody. 

Comment: Page 
chlorobenzene. 
toluene. I'm 
parameter list. 
the table 90° 
comparison? It 

4-11, Table 4-7 - note bis with toluene, but refers to 
Note c is with trans-1.2-dichloroethylene yet refers to 

not sure what d refers to, and there is no e on the 
Please clean up this table. Would it be better to turn 

and list measured values next to the MCLGs for the 
would be clearer. 

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

6. 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. 

7- 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 TS-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. 

8. Comment: Page 5-2, paragraph 5.2.4 - the landfill. 

Response: Changed as shown. 

9. Comment: Page 5-3, paragraph 5.2.5 - decantation. 

Response: Changed as shown. 

10. 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. 

11. 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. 

12. Comment: Page 5-3 - 1,2-dichloro(trans)ethylene. 
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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, or. Margaret Winter, 
believes 1,2-transdichloroethylene is also correct. EEI disagrees with 

the nomenclature 1,2-dichlorotransethylene. 



CENCB-ED-HQ COMMENTS 
(Continued) 

13. Comment: Page 5-4, paragraph 5.2.6 re TG-11 - The report of plastics 

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

report substantiated? 
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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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MA'r' 31 '88 15:26 COE ST PAUL P,4,5 

DEPARTMENT OF THE ARMY 

RIGHT•OF•ENTRY FOR SURVEY· AND EXPLORATION 

DER? Confirmation Study 
Truax Ai_r ·field (Reyco Madison Inc.} 
Mnm~ ~~m-x x". 

(Pro~cr, /nstaiutiOII ur AcuvilYJ {T1a~t NumiHr or Oth,r hop,rf)• /d1ntifict1tio11) 

Th(1 undf!rsigned. hereinafter r:allf!d the "Ow11,•r', htr6by grants to the UNITJ:."D STA TES OF 

AM ER /CA. ht:reinafrer callf!d tht! "Goverumtnt ··. a pi:rmir ar right-of~nrry upon thc: following terms 

and candiria,rs: 

/. Tl"• Owm·r Jwreby grants w the Goi·emmf!llt an i"evocable right lO enrer upon the lands 

h,·"•inaj't,·r ,.fr.,aibt·r.i at any time wi1hi11 a pl!riud of twelve ( 12 ) months from tht 

daN cJj' this i11.\tri1111i:11t. in urd,•r tu :i1m·,•y. make test borings. and ,a"y ow sur:Jz uthi:r e.-cplurarory 

W1Jrk u., ma,1· h,· '"·,·1:.rn.1ry tu n,mµli:t,• ti"' i1m!Jtigariu11 b,:ing macie"ofsaid /awls by rile Governm1tnt. 

., Tl1t· p,·rmit i11dud,·s t/u: rig/ti oj' ingn·~·.r anci egress on other lands of thf! Owner nnt 

<.Ji:wrih,·rl bdow. pml'itlc.·cl s11d1 ing"•ss a"'J egress is necessary and nfJt othenvise convfnientfr 

a1.li!ubk ttJ tlw (.;orc:r111m·11t. 
• 

J All wols. ,•qttipm,•111. and ur/Jr:r propi:rt_\' taken upon (Jr pla"r:d upun the land b)' rh, 

<.:{)r,·mm,·111 .,hull remain the pmpi:r_r:1: of rhe G1,1·t•m11uml and may be "'mrH'<!d b_\' the.• Guver111m:n1 

at u11,1· ti1m• within u rt·a:wnab/r: penud afit:r rhe c.•:cpirarion of this permit or right-'Jf,mrry. 
-

4. Th,· Gu1°t'r1un,·lll agr<!t!S w be reJp,msib/e JOT damares arising j'mm tile ac-tit·iry of the 

(jo1•c:m111L·111. iu ojjin•r:i. empluyees. or reprrst:11tatives on said land. in rh~ r:.-Y:erC'ise of ri:lirs u12di:r 

this JJ('rmit ,,, righr-ofeurry. eitlti:r by repairing such damage or at tile uprio11 of tlzf! Go1•,:mment by 

muki11g u11 upprupriare settlemc:nt with the Own,r in lit1u thereof 

5. /J' aircraft Jlighrs over said lands, or entry upon tht! land by means of hr:lic-opter nr otht!r 

I.VP<' airmJ_/i. are m·cc:ssary, the Govt!rmnc:nt shall inform the Owner, in ad1·am·e. of c:ach such flight 

or <!lltry. 

6. Tiu: land :Jfj~r:taci by this pi:rmir or right-of.entry is locati:d ill rhe State of 

Cuunty of • and Ls described as follows: 

.. See attached E.xhibit "A11 

WITNJ::SS J1Y HAND AND SEAL this ;). ~~4 da.v uf ~~ 

__ /_. _ _/ ___ , '_{1 __ ·-;,_-J_t.~_-__ 1_ ... ___ ·-- fSl:.'.-!LJ 

I 
________________ fSl:.

0
.-iLJ 

UNITl:.'D ST.-! Tf.:S OJ-' AMf.'RIC.4. 

s,· ;f PJV'~~~-
. Larry ~ng Chief,-P.eal Estate Oivi 

EHG FORM 
I APR 74 1258 (ER '-OS-1-42.5) EDITION o, l oec ,2 1$ o•SOLITI, 



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, TSN, 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 
S00°10'31"E, 662.57 feet; thence N89°39'19"W, 579.60 feet 
to the point of beginning;thencesoo 0 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 N07°57'45"W, 
235.43 feet; thence S89°30'12"E, 1175.89 feet; thence S00°09'55µW, 
668.55 feet to the point of beginning. Containing 29.896 acres. 

EX H I B I T II A ., 



R!~I.Y TO 
ATT!NTION Of' 

DEPARTMENT OF THE ARMY 
BUP'P'Al.0 DISTRICT, C0Rfl'5 OP' ltNCINltEftS 

177• NIACARA STRE.ltT 
8UP'P'A1.0, NEW YORK , .. .a07•31ee 

Water Quality Section 

t 'I MAY 1988 

SUBJECT: Def f-.mse Envi ron.n1ent.al H.e!j1,oration Proc,ran1 ( D1':HP) 
Truax r~leld - Sample Moni Lori.rig Well IH52, Wisconsin 
Cheeseman 

Mr. Ronald Balfonz 
Wiseonsin Cheeseman 
P.O. Box 1 
Madison, Wisconsin 53701 

Dear Mr. Balfonz: 

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 ~ampJjng 
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 Sophie Baj at the above stated address. 

The Buffalo District -- Leadership in Engineering. 

Sincerely, 

~~?~L_ 
Daniel R. Clark 
Colonel, U.S. Axmy 
Commanding 



APPENDIX C 

RESULTS OF PHYSICAL ANALYSES OF SOILS 



EEJ <Truax Field, Madison, Wi Del Ord nB> 
EEJ Pt-oject II 3144-8000 

BOP.ING SAMPLE l,lfll EP. UMITS· SI fl)E 
NO NO CLASSIFICATION CONTENT % LL PL PJ ANALYSIS REl1ARKS ---- - - - - ---- --------------------------- -------- -------- ----- --

TG-1 2 Sandy, silty CLAY 21 38 1 7 21 ~ 

TG- 1 5 Sandy, silty CLAY 15 31 20 1 l 

TG-2 3 Silty SANO 10 NP * 
TG-2 6 SILT, trace sand 20 NP llE 

TG-3 3 Silty, clayey SAND 16 35 15 20 JI( 

TG- 3 6 SAHD, lracP. silt 10 NP ;I( 

C,ef- C•Jrve Sent Pre·., 1 ous 1 y GEOTE.CHNOLOG'l', INC 



30959 SUMMARY OF LA_BORATORY TESTING ··- ---

EEJ (Truax Field, Madison, Wi Del Ord •B> 
F.El Project It 31-44-8000 

BOP.ING SAHPLE WATEP. LIMITS SIEVE 
NO NO CLASSIFICATION CONTENT % LL PL Pl ANALYSIS REMARKS ---- - - -----·- --------------------------- -------- -------- -------

TG-· l 2 SandlJ, siltlj CLAY 21 38 17 2J * 
TG-1 5 Sandlj, siltlj CLAY 15 31 20 11 

TG-2 3 SilttJ SANO 10 NP * 
TG-2 6 SILT, trace sand 20 NP w 

TG-3 3 Silty, clayey SANO 16 35 15 20 w 

TG-3 6 SANO, lrace silt 10 NP * 

<;pf> C,_.1rvp Sent. Pr-e·., i ous I y GEOTECHNOLOGY, INC 
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- ----

--- -f----

-- -l---f--1----1 

t-t-11--t--t-
t- -1--+---t------t- - -JI---+---·---------- - -1---1- ---

--- ·-!-----
~ _ .. ______ , 

30 

40 

90 

GRAIN SIZE IN MILLIMETERS 

COBBLES GRAVEL SAND 
COARSE FINE COARSE MEDIUM FINE 

SILT OR CLAY 
--·· ··-----------

1-
l: 
Q 
w 

== 
>
ID 

a: 
w 
UJ 
a: 
< 
0 
0 
1-z 
w 
0 
a: 
w 
a. 

SAMPLE NO. EL. or DEPTH CLASSIFICATION NAT.WT.% LL PL Pl PROJECT BUFFALO DIST COE DEL ORO IIB 
p,_;;_;_;__ __ .;___-+-------1-----------------11------+---t----t---;-------'----6 SW __ rn._1 __ _!lf:> ___ , ___ , __ ---1----~---

BORING NO. TG-3 

----------- -- ·------------ --- -----
DATE 9-14-88 

1-----1----t----------------------------f 

GEOTECHNOLOGY 
lNG»oUIIIMJ MoO ... ..,__.,..., ... ,_.l llllwlCU 
aA.,.l lOUII. lnlSOUIII 

w 
0 
(0 
U1 
(0 



APPENDIX D 

WELL CONSTRUCTION AND BORING LOGS 



ENVIRODYNE 
ENGINEERS 

Well Construction Details 
St . Louis, Mo 

Truax Fie l d 
Locat i on TG - 1 , West of Pa ckers / No r th of -Aberg / Job No. 31 44 We ll No. TG - 1 

---- -----
Da t e o f I n sta llat io n June 7 , 1988 Time Start 4 : 45 p m Time Comp l et e __ :i_- _: 4_s ___ _ 
Ground surface Elev. Dr i ll Firm Geotecr.nol ogy Driller ---------...: _______ __;...;;_ __ ~ --------A . : oste r 

Logger __ c_r_a_i _g_s_._J_o_n_e_s ____ S:.. :;nature Water Level 16 . 0 a t 8:20 am 
--------------- June 8, 1988 

0 
0 
0 

Heig h t of Protective Casing Above Ground 3 . 0 ' 

Total Length of Protective Casing ·--------
5 . 0 ' 

Type of Protective casing 

w/ locking cap. 

4" squ are s t ee l pi~e 

G) Height of Well Standpipe Above Ground __ 2_ .B_' __ 

® Type of Stand Pipe cap PVC slip cap 

@ Depth to First Joint 3 . 5 ---------------
Interval 2.5 Type PVC F lush Thread 

Total Length of Blank Pipe 21 .1 ------------
Type of Blank Pipe Sch 40 PVC Di am. 2, 

Length of Screen 10' Section w/9 ' of S l o ts 

Type of screenSch 40 PVC w/ 0 . 010 slots 

Total Depth of Boring 28. 8 ' Ho l e Di am . 8 " 

Type of Material __ N_A ______________ _ 

Depth to Bottom of Screen 28 . J ' --------------
0 .5' Well Point Length -----------------

Type of Screen Filter Pack WB 35 chert sand 

Quantity Used 3~ x 100# bags 

16 . 8 ' Depth to Top of Filter Pack _________ _ 

Type of Seal Ix" Bentonite Pellets 

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

Depth to Top of Seal ---------------14 . 7' 

Depth of Concrete Grout 14. 7 ' -~..;._ _________ _ 
Type of Grout Mixture Neat c ement w/3 % 

bentonite 

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

Remarks : _ G_e_n_e_r_a_t_e_d_t_w_o_b_a_r_r_e_l_s_o_f_c_u_t_t_i_n_g_s _________________________ _ 



FIELD BORING LOG 
~ ENVIRODYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of Engineers 
LOCATION TG-1, West of Packers/North of Aberg ELEV ___ _ 

Sheet 1 
of 4 

JOB NO. 3144 
BORING NO TG-1 

WHILE DRILLING 18 .:2 ----------GROUND BEFORE DEVELOPMENT ______ _ 
WATER AFTER DEVELOPMENT 

>-z a: a: w 0 W 
..J w w 

u, ..J > VISUAL FIELD CLASSIFICATION ~ . :I~ > 0 :10 o2 a: u CZ 
..J C Q w 

u, a:i u, a: 
,.. 

DATE June 7, 1988 
TIME START 2 : 45 pm 
TIME ENO 4 :45 pm 

S.S. Diet 2 .o" · 
WthJllt 140# 
Dro, 30" 

,.. Dark to medium brown organic silt {OL) ... ,.. 
. . -. 

DRILL co. Geotechnolog:_.; 
DRILLER A. Foster 
LOGGER -~C-.~J_o_n_e_s...;.._ 

I-
u u 

-'::::, i -' a: a. c:, 
"'""" co :I! G:-' a, u 

REMARKS 

l 12/17 ll.5 11.~ 
i-

very hard and dry 
-· 

Dry 

HNU=l .0 
,.. ,.. ,.. ,.. l "9 ,.. .. ... ,.. 
i--,.. .. 

5/15 11.5 l.5 :...2 - Clayey silt w/Fe and Mn concretions/Fe ,.. - stains, dark brown (ML) 2 
... 
E ... 

2/7 1.5 l.~ 
I-

I: 3 
I-... 
I-

t .. ... ... 
~4 ... 
;: Sand silt mixture, dark brown to black 

3 2/5 l.5 1.0 
... - w/1& gravel present {scattered) (SM) .. ... .. 
::.....5 .. Silty sand {dark brown) w/~" scattered 
--~ gravel (SM) (gravel is sandstone/cryst-
I: alline) 
I-
;: Some Fe staining present 

4 1/6 1.5 1.5 ~6 
t: Silty clay w/Fe and Mn stains, some 

-- sand grains present (CL) I-
i-... 
I-

t: 
I: 7 
I-... 

l/6 l.5 l. ~ 
... -E 
-- 8 5 

-- Brown sandy silt w/Fe stains {SM) ... 
I-
I--I: 

6 3/20 tl..5 1.5 t: a 
I- Well sorted sand {little or no fines) ... 
t: {SM) ... ... ... 
I-... 10 Very clean 

--. ----------------------. -------
---------
---------
-------------------
---.:: --. . 
---. -·----

-

Moist 

Moist 

Moist 

Moist 

HNU=l.5 

Moist 

Moist 

Moist 



FIELD BORING LOG 
~") ENVlROOrNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of Engineers 
LOCATION TG-1 West of Packers/North of Aberg ELEV 

WHILE DRILLING 18.2' DATE June 7, 1988 
GROUND BEFORE DEVELOPMENT TIME START '=4!; pm 

WATER AFTER DEVELOPMENT TIME END 4:45 12m 
>-z a: a: S.S.Dlo 2 .o" Lu 0 iu "" ..J Cl) ..J "" > VISUAL FIELD CLASSIFICATION Wtl9tlt Q. • :r: Q. > 0 140# 20 CJ cZ 02 a: 

30" ..J C 0 "" Drop "' = Cl) a: 

- -- -- -- -- -- -- -- -- 11 -- -- -- -- -- -- -- -""" -- NOT SAMPLED -- -- 12 -- -... -- -- -... -""" -... -... -... -... 13 -... -,.. -
""" -,.. -... -""" -""" -
""" -~/24 ... s LS ,.. 14 -,.. Same as 9-10~", well sorted sand (SM) -... -""" -""" -... -... -""" -... -... -::.-1s -""" Brown silty sand (much like TG-2) (SM) -... -7 ... -.... -
""" -,.. -.... -- 16 -.... -... -... -... -... -""" NOT SAMPLED -... -... -... -... 17 -... -... -
""" -- -- -... -.... -... -... -... 18 -... -... -""" -... -... -- -- -- -7/15 l.5 l.2 ;_19 -- Silty sand (free water) brown w/~" -- -- scattered gravel (SM) -- -- -- -- -- -.. 20 -

Sheet 2 of 4 --
JOB NO. 3144 
BORING NO TG-t 

DRILL CO. Geotechnc.:.:igy 
DRILLER A. Foster 
LOHER c. Jones 

... 
u CJ 

.J:) 
X .Ja: 
Q. c:, wt- REMARKS co it! a: .J 
a, 

CJ 

Slight odor HNU=lO 
Driller said it 
smells like paint. 

Sent Gastech 
(down hole) @ 14 I 

LEL = 10 
H2S = 2.3 
Very Moist 

Moist 

(Down hole) @ 19' 
LEL = 13 
02 = 20.8 
H2S = 7.7 

Water @ 18.2' 

Wet 
Added 10 gallons 
of water 



~ ENVlRODYNE 
~ ENGINEERS 

FOR DERA - Buffalo 
LOCATION TG-1 West 

FIELD BORING LOG 
Corps of Engineers 
of Packers/North of Aberg ELEV 

WHILE DRILLING 18.2' DATE June 7' 1988 
GROUND BEFORE DEVELOPMENT TIME START 2:45 em 

WATER AFTER DEVELOPMENT TIME END 4:45 om 

>-z a: a: S.S.Dlo 2 .o" w Ow w 
..J en ..J w > VISUAL FIELD CLASSIFICATION Wel9ht 140# A. . 

3A. > 0 20 02 "' <z a: 30" ..J < 0 w Oro, en Cl) en a: 
... -- -... -... -... -- -... -... 21 -... -- -- -- -- -... -... -- -- -- -- 22 -- -... 

NOT SAMPLED -- -... -... -... -... -- -- -- 23 -... -... -... -... -... -... -... -... -5/19 1.5 1.5 - -,,1 -- Silty sand (muddy brown color) very fine -- -- grained, well sorted (SM) -... -- -.. -- -- -- 25 -- -... -- -- -- -... -- -- -... -- 26 -... -... -- -... -- NOT SAMPLED -- -... -... -... 27 -... -- -... -... -- -... -... -- -... -... 
28 -- -... -... -... -... -- -... -.. -4/20 1.5 tI..s - -... 29 -- Silty sand (muddy brown color) same as -- above, fine grain, well sorted (SM) -- very -... -- -... -.. -... -- 30 -

Sheet 3 of 4 --
JOB NO. 3144 
BORING NO TG-1 

DRILL CO. Geotechnclogy 
DRILLER A. Foster 
LOHER C. Jones 

I-

2 
u .., :::) 

:: _, a: 
A.c:> w,_ REMARKS co 3! G:-' 
a, u 

Driller noted more 
gravel encountered 
while drilling. 

(Down hole check) 
H2s meter = 10 and 
greater (meter wen 
off) 

WL = 19 I lQ" 

Wet, free water 

Free water, wet 

Added four gallons 
of water 



FIELD BORING LOG 
~ ENV'JRODYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of Engineers 

LOCATION TG-1 West of Packers/North of Aberg ELEV. 

GROUND 
WATER 

z a: w Ow 
..J u, ..J ll. • 3: ll. :10 

0 :I CZ 
..J C u, C0 u, 

WHILE DRILLING DATE June 7, 1988 
BEFORE DEVELOPMENT TIME START 
AFTER DEVELOPMENT TIME ENO 

>-a: 
w w > > 0 

a: u 
Q w 

a: 

S.S.D1• 
VISUAL FIELD CLASSIFICATION Wtl9llt 

Oro, 

31 
Auger flight TD@ 28.8', took sample 
below - 28.8-30.3' (silty sand), set 
well@ 28.8' 

2:45 pm 
4:45 pm 

2 .o" 
140~ 

30" 

Sheet 4 of 4 

JOB NO. 3144 

BORING NO. ':''3-l 

DRILL CO. 
DRILLER 
LOHER 

I-
g u _,~ 
: ..J a: 
A.C:, w'"" co -~ Ill:_, 
c:, u 

Geotech:ic_:Jgj' 
A. Foster 
:. Jones 

REMARKS 



ENVIRODYNE 
ENGINEERS 

St. Louis, Mo 

Truax Field 

Well Construction Details 

TG-2, West of Wastewater Treatment Facility :::.o ca tion. _________________________ /Job No. 3144 Well No• TG-2 
-----Date of Installation,__J_u_n_e_7_,_1_9_8_8 __ Time Start_1_0_=4_5_am ___ Time Complete __ 1_=4_5_P_rn ___ _ 

Ground Surf ace Elev . _________ ...;Dr ill Firm __ G_e_o_t_e_c_h_n_o_l_o_g.;;..;y;.._ _ _...;Dr iller_A_. _F_o_s_t_e_r __ 
Logger. ___ c_r_a_i_g_s_._J_o_n_e_s ___ Signature. ______________ water Level 11' 10" at 1 :40 ~·· 

CD 
0 
0 

June 8, 1988 

Height of Protective Casing Above Ground 3.0' 
Total Length of Protective Casing --------5.0' 

Type of Protective casing 
w/locking cap. 

4" square steel pipe 

@ Height of Well ·standpipe Above Ground _3_.o __ _ 
® Type of Stand Pipe cap PVC slip cap 
@ Depth to First Joint. __ 4_.;;..;.5_' _________ _ 

Interval __ 1.;;.o_·~,.;.5_"..;•.;;;2..;'2.;.' __ T.ype PVC Flush Thread 

Total Length of Blank Pipe 17 .5' -----------Type of Blank Pipe Sch 40 PVC Dian. 2 11 

Length of Screen.__l_O_' _____________ _ 
Type of screenSch 40 PVC w/0.010 slots 

Total Depth of Boring 25~' Ho:e Diam. 8 11 

Type of Material_F_i_l_t_e_r_s_a_n_d _________ _ 

Depth to 3ottom of Screen 24 .5' ._ __________ _ 
Well Point Length O .5" ·----------------
Type of screen.Filter Pack WB 35 chert sand 

Quantity Used 3~ bags x 100# 

@ Depth to Top of Filter Pack __ 12...;... 9~' _____ _ 

@ Type of Seal ~" Bentonite Pellets 

Quantity Used 4 gallons (4/5 of SO# ) or 40# 

10.9' Depth to Top of Seal ---------------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. 



FIELD BORING LOG 
~ ENVlROOYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of Engineers 
LOCATION TG-2, East of Packers/North of Aberg ELEV 

WHILE DRILLING DATE June 7, 1988 
GROUND BEFORE DEVELOPMENT TIME START 9:30 am 

WATER AFTER DEVELOPMENT TIME END 10:45 am 

>-z a:: a:: S.S.Dlo 2 .0" w Ow w 
~ en ~ w > VISUAL FIELD CLASSIFICATION Weight 140~ ~ . 

~ ~ > 0 20 o:I a:: (.) 
Cl: z 

~ Cl: 0 w Drop 30 II en = en a:: 

- -- -4/IS LS .o - (Limestone) Silty gravel (Fill Material) -- -- (GM) -- -- -- -- 1 -- -- -.. -- -- -.. -- -.. -l l/10 LS .o .. -- 2 --- Clayey silt w/Fe - stains (dark brown) (ML) : ... -- -- -- -- -- 3 -2/6 11. 5 LS - -- Clayey silt w/Fe stains and w/Mn stains -- -- (ML) -- -- -.. -- -- -- 4 -- -- -- -- -1/9 11.S LS .. -- -.. -- -- -=-s -- Clear sands little fines, somewhat -- or no -- sorted (SW) -
2 .. -- -- -- -- -- --6 - well sorted (SM) -- Fine silty sand, -- -

l.5 - -3 4/16 1.5 - -.. -- -- -- 7 -- -.. -- -.. -.. -2/14 lS l.5 - -- -- -- -- 8 -- -- -- -.. -- -- -- -- -- -.. -1/10 .5 . s -9 --.. Fine silty sand, well sorted (light brown)• - -- (SM) -- -- -- -.. -.. -

Sheet l of 3 

JOB NO. 3144 
BORING NO TG-2 

DRILL CO. Geotechn~.:.ogy 
DRILLER A. Foster 
LOHER C. Jones 

... 
~ 

u .., ::, 
:: .., a:: 
~o w ... REMARKS co ~! a:.., 
a, (.) 

Dry 

Moist 

- Moist 

Very moist 

Moist 

Moist 

Moist 



~ EN'v1RODYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of 

FIELD BORING LOG 
Engineers 

Sheet 2 of 3 --
JOB NO. 3144 

LOCATION TG-2 Truax Field ELEV. ___ _ BORING NO. :G-2 

GROUND 
WATER 

w z a: 
Ow 

~ en ~ ~ . 
~~ 20 o::E Cl[ z 
~ Cl[ en ca en 

4 

5/1 

5 2/7 

WHILE DRILLING DATE June 988 
BEFORE DEVELOPMENT TIME START 9:30 am 
AFTER DEVELOPMENT TIME END 10:45 am 

>-a: 
IIJ 

IIJ > > 0 
a: (.) 

Q IIJ 
a: 

S.S. Diet 2 .o II 

VISUAL FIELD CLASSIFICATION Wel911t 140# 
Dro, 30 II 

10 

3 11 Clayey silt (slightly plastic) (ML) 

11 

12 Not Sampled 

13 

14 __________________ -4 

Fine (very clean) silty sand (well 
sorted) (SM) light brown but w/free 
water present 

15 

16 

17 

18 

19 

Not Sampled 

Fine silty sand (light brown) 
(clean) well sorted, very fine 
grained (SM) 

DRILL co. Geotec no.ogy 
DRILLER A. Foster 
LOHER P. Shetley 

REMARKS 

Moist 
(Very moist on 
top of clayey 
silt) 

Moist 

At 13' encountere 
hard material 
(6-8 ") 

5 - HNU@ 14' 

Wet spoon 

5-HNU @ 19' 
Wet 



~ EN'V!ROOVNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps 
FIELD BORING LOG 

of Engineers 
LOCATION Truax Field ELEV. ___ _ 

Sheet 3 of 3 

JOB NO. 3144 

BORING NO. TG-2 
WHILE DRILLING _________ _ 

GROUND BEFORE DEVELOPMENT· --------
DATE June 7 , 1988 
TIME START 9: 30 am 
TIME END 10: 45 am 

5 

6 

WATER AFTER DEVELOPMENT 

2/7 1.51. 

4/12 

3/11 

S DI 2.0" .s . .. ___ _ 
VISUAL FIELD CLASSIFICATION Wtlgtlt 140~ ------Dro, __ 3_0_'_' _ 

20 
Free water present (same sand as above) 
(SM) 

21 

22 Not Sampled 

23 

24 
Fine silty sand (light brown) (clear) 
well sorted, very fine grained (SM) 

25 

26 

27 __________________ -t 
Auger flight TD at 25~' sampled 
25~-27' for material check. Backfill 
w/chert sand (25-25~') Set well at 
25 .o I • 

DRILL co. Geotec .. no ogy 
DRILLER A. Foster 
LOCHER C. Jones 

REMARKS 

Adding five gallon 
of water to hole. 

Adding five gallon 
of water 

Wet 

HNU=Ambient 

Adding four gallon 
of water. 



ENVIRODYNE 
ENGINEERS 

St. Louis, Mo 

Well Construction Details 

Truax Field - Burn Area 3144 T,... 3 Location /Job No, Well No, "'-
:_. _______________________ __ 

Date of Installation June l, 1988 Time Start ---------- l:)O pm Ti.me Complete S:OO pm 
Ground surface Elev. __________ Drill Firm Geotechnology Driller D. Meyer 
Legge r ___ P_a_u;;.;:la....;.W.a.a•:.....;S:a.ah.a.;ea..t""l=-e_y._ __ Signat ur e.__ _____________ wa ter Level 1 7 • O ' BG-1 

0 
@ 
Q) 

0 
® 
© 

at 1:30 pm 

Height of Protective Casing Above Ground __ J_' __ 

5 .o' Total Length of Protective Casing --------
Type of Protective casing 
w/locking cap. 

4" square steel pipe 

Height of Well Standpipe Above Ground 3 .0' -----
Type of Stand Pipe cap PVC slip cap 
Depth to First Joint __ s_._9_' __________ _ 

Interval 10.0 Type PVC Flush Thread 
Total Length of Blank Pipe_l_8_. 9 _______ _ 

Type of Blank Pipe Sch 40 PVC Diam, 2 .0" 

Length of scree n ___ 1_0_._o_•_s_e_c_t_i_o_n_9_._o_• _o_f_s_l_c_-_-s __ 
Type of screenSch 40 PVC w/0.010 slots 

Total Depth of Boring 29 .0' Hole Diam. 8.0" 
Type of Haterial __ F_i_l_t_e_r_s_an_d _________ _ 

Depth to Bottau of screen.___2_s_._9_' _______ _ 
Well Point Length __ o_.s_• ___________ _ 

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

@ Depth to Top of Filter Pack __ 1_4_._9_' ______ _ 

@ Type of Seal ~" Bentonite Pellets 

Quantity used ___ i_x_5_o_#_b_u_c_ke_t _______ _ 

Depth to Top of Seal 10 .8' ---------------Depth of Concrete Grout __ 1_0_._8_' _________ _ 

Type of Grout Mixture Neat cement w/3\ 
bentonite 

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. 



FIELD BORING LOG 
~ ENVIRODYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps of Engineers 
LOCATION Truax Field - Burn Area ELEV. ___ _ 

Sheet 1 of 4 

JOB NO. 3144 
BORING NO. IG-3 

WHILE DRILLING 17 .0' ---------- DATE June 1, 1988 
TIME START 10: 30 am 
TIME END 12 :00 

GROUND BEFORE DEVELOPMENT --------WATER AFTER DEVELOPMENT 

z a: >-
11,1 a: 

01,oJ 11,1 
-' en -' II.I > Q. • 3J:Cl. > 0 20 
CZ 02 a: (.) 

-' C Q "" u, a::i en a: 
1 

2 9/7 .5 .5 

3 1/7 .5 .o 

4 5/20 .5 5 

N Re r ed 

5 
7/22 L51. 

16;29-1.5 • 

s.s.D1~ __ 2_._o_·_·_ 
VISUAL FIELD CLASSIFICATION Wthallt 140# _...;;;_;~-

Dro, __ 3;.;0;.,..'_' _ 

Light brown sandy silt {SM), hard and 
dry 

1 

brown sandy clay (SC), a few.._ ___ 
scattered FeMn stains 

2 

3 
Reddish brown sandy clay (SC) w/zones of 
rounded gravel up to~" diameter 
(limestone gravel) 

4 

5 

6 

fine to medium sand {SP) w/scattered 
(rounded and angular) 

Same SP as above 

8 

medium sand {SP) w/gravel up to 
" diameter 

Brown fine to medium sand {SP) 

9 
Same SP as above w/shattered limestone 
gravel, angular up to l~" diameter 

DRILL c~ Geote~no ogy 
DRILLER D. Meyer 
L068ER -~?~.-=s~h-e~t-l_e_y_ 

REMARKS 

Dry 

Moist 

Moist 

Dry 

Dry 

Dry 

Dry 

No Recovery, 1st 
try, Recovered 
0. 5' , 2nd try, 
dry 



~ ENVlROOVNE 
~ ENGINEERS FIELD BORING LOG 

FOR iJERA - Buffalo Corps of Engineers 
LOCATION Truax Field - Burn Area 

WHILE DRILLING 17.0' DATE June 

GROUND BEFORE DEVELOPMENT TIME START 

WATER AFTER DEVELOPMENT TIME END 

>-z a: a: S.S.Dlo w 0 w w 
..I ; ..J "' > VISUAL FIELD CLASSIFICATION Weight a. • a. > 0 :::10 ::I u C( z 0 a: 

..I C( 0 w Oro, 
"' = "' a: 

:: Brown sand w/gravel (SP) ------- 10 -----... ... ... ... - 11 --... --... ---- 12 NOT SAMPLED ... ... ... ---.. .. .. -13 -... .. .. ----
6 7/25 1.5 L4 :...14 

ELEV 
1, 1988 

10:30 am 
12:00 

2 .o II 

140# 
30" 

--------------
----------------------------------- to medium sand w/large l~" -- Pinkish fine -- -- pieces of gravel at 14.5' (limestone grave]... - -... -... -... -... -- 15 -... -.. -... -... -- -... -- -- -- 16 -- -- -- -- -- NOT SAMPLED -- -- -- -- 17 -- -- -- -- -- -- -- -- -- -- 18 -- -- -- -- -- -- -- -- -- 19 -- -

Sheet 
2 

of 
4 --

JOB NO. 3144 
BORING NO TG-3 

DAILL CO. Geotechnology 
DRILLER D. Meyer 
LOHER ? • Shetlev 

... 
2 u _,~ 
: _,a: 
a. c:, "'t; REMARKS co .! a:_, 
c:, u 

Dry 

-

Moist 



~ ENVIRODYNE 
~ ENGINEERS 

FOR DERA - Buffalo Corps 

FIELD BORING LOG Sheet 3 of 4 -
JOB NO. 3144 

LOCATION Truax Field -

of Engineers 
Burn Area ELEV. ___ _ BORING NO. TG-3 

WHILE DRILLING ________ _ DATE June 1, 1988 
TIME START 10: 30 am 
TIME END 12 :00 

GROUND BEFORE DEVELOPMENT --------WATER AFTER DEVELOPMENT 

z a: 
0 "' ;i 
o2 
..JC 
a, en 

>a: 
"' "' > ~ 
a: (,) 
Q ~ 

l]/651. LS 

7 20;92 5 l5 

DI 2 .o II S.S. ct ___ _ 
VISUAL FIELD CLASSIFICATION Wtlgtlt 140# ----Dro, __ 3_0_'_' _ 

19 
Pinkish fine to medium sand (SP)w/scattere 
gravels,.;? to l~" diameter, gravels rounde 

20 

21 

NOT SAMPLED 

22 

23 

24--------------------~ Pinkish fine to medium sand (SP) w/scatter 
gravel 

25 
Very moist 

26 . 

27 

28 

DRILL co. 3eotec no ogy 
DRILLER D. Meyer 
LOQ&ER _p ___ s_h~e~t_l_e_v __ 

REMAJIIKS 

et in spoon shoe 
ample very moist 

HNU reading at 
approximately 50 
noticeable odor of 
etroleurn. 

Work area HNU 1.0 

Very moist 



~ Er--Jv'IROO'r'NE 
~ ENGINEERS 

FOR DERA - Buffalo Corps 

FIELD BORING LOG 
of Engineers 

LOCATION Truax Field - Burn Area ELEV 
WHILE DRILLING 17.0' DATE June 1, 1988 

GROUND BEFORE DEVELOPMENT TIME START 10:30 am 
WATER AFTER DEVELOPMENT TIME END 12:00 

>-z a: a: S.S.D1• 2 o0 II IIJ 0 IIJ IIJ 
..J en -' II.I > VISUAL FIELD CLASSIFICATION Wtl9tlt 140# a. . • a. > 0 20 (.) <z o2 a: 30 II ..J < 0 II.I Drop en = "' a: 
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IIEM.'1' TO 
A TTl:HTIOH 0, 

Water Quality Section 

DEPARTMENT OF THE ARMY 
BUFFALO DISTRICT, CORPS OF ENGINEERS 

1778 NIAGARA STREET 
BUFFALO, NEW YORK 1,207-3199 

FEB - 1 1988 

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-1. 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 hydrocarbons(< 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. 
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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 r·egarding 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, u;.r.1.J,;. 
gl:ht:if.'l1i ~. ...-

~th R. Hallock, P.E. 
Chief, Engineering Division 

Enclosures 



APPENDIX E 

RESULTS OF AQUIFER TESTING 



SLUG TEST 

Field Procedures 

At each well the de~th 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 ft 3 (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
pared with a series of type curves (copies enclosed). 



TABLE 1 

SUMMARY OF SLUG TEST RESULTS 

k Coefficient of PermP.ability 
Cooper et al (cm/sec) 

TG-1 Run 1 8.91 X 10-4 

TG-1 Run 2 a.so X 10-4 

TG-2 Run 1 1.02 X 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 
~ Ho 

H vs. Tt = 1 
H; r~ 

Where T = Transmissivity in cm2/second 

rc2 = Radius of the well casing, squared (cm2 ) 

t = Time in Seconds 

rc2 = 6.45 cm2 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 

Matchinq Point T 
Well No. Run NO. Log t in minutes t (sec) (cm2/sec) 

TG-1 1 a.so 30.0 2 .15 X 10-1 

TG-1 2 0.52 31.5 2.05 X 10-1 

TG-2 1 0.40 24.0 2.69 X 10-1 

TG-2 2 0.44 26.4 2.44 X 10-1 

TG-3 1 o.76 45.5 1.42 X 10-1 

TG-3 2 0. 72 43.5 1.48 X 10-1 

L K 
(cm) (cm/sec) 

241.4 8.91 X 10-4 

241.4 a.so X 10-4 

264.9 1.02 X l':-3 

264.9 9.23 X 10-4 

167.64 8.47 X 10-4 

167.64 8.85 X 10-4 



0 
0 

1) Project 

AQUIFER PERMEABILITY TEST 
FI ELD LOG FORM 

DERA - Buffalo Corps of Engineers 

2) Location • Truax Field, West of Landfi 11 ~------__::.....---------------
3) Date July 15, 1988 5) Well or Boring Number TG-1 ---------
4) Personnel C. Jones/?~ Sh:tley 6) R "" Radius of Well ___ 1_.o __ o __ _ (in.)~ 

(ft. ) 

Well 

---1 

0 

t-R 

Ground Surface 

Static Water 
, Leve 1 (SWL) 

N 
~ 

Q, -"' ~ 

= ~ 

cg, 
Q, -= 0 

-
r 

7) L - Length of Screen 10 .0 -------(from well detail sheet) 

8) Static Water Level 20.38 
(depth to water) 

9) Total Well Depth ____ 2_8_. 3 __ _ 

10) Slug Volume 0.060 

11) Saturated Screen Length 7.92 

Depth to 2** 
Time Water (After 

( ft. ) 

(ft. ) 

(ft. 3 ) 

(ft. ) 

3** 

Reading* (Start) Baildown) Dt Dt-SWL=Ht Ht/H0 

1 to 
0 Do 18.79' 8a 1.59 

2 t1 
10 o, 18' 91, II H1 1.59 1.50 

-

3 t2 
15 D2 18' 11 11 H2 1.46 1.38 

4 t3 
20 03 19' 00 11 H3 1.38 1.31 

5 t4 
26 D4 19' 111 H4 1.30 1.23 

6 ts 
31 D5 19' 2 II H5 1.21 1.15 

7 t5 39 06 19 I 3 II H6 1.13 1.07 

8 t7 46 D7 19' 4 II H7 1.05 0.99 

9 ta 54 D9 19' 511 Hg 0.96 0.91 
·-

10 t9 
1:05 D9 19' 611 Hg 0.88 0.83 

11 t,o 1: 14 D1019' 711 H,o O .BO 0.75 
--

12 t111:27 0 , 1 19 I 8" H11 0. 71 0.67 

13 t121:40 0 , 219 I 911 H120.63 0.60 

---
14 t131:59 o, 319 I 10 11 H130.55 0.52 

._ ·-
*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** 
Time Water (After 

Reading* (Start) Bail down) Dt Dt-SWL=Ht 

15 t14 2:17 D14 19 I 11" H14 0.46 
·---

16 t1s 2:45 D15 20' 00" H15 0.38 

17 t16 3:17 D16 20' l" H16 0.30 

18 t17 3:58 D17 20' 2" H17 0.21 

19 t,a 
5:06 o,a 20' 3 11 H19 0.13 

20 t19 6:02 D19 20' 312" H19 O.C,8 

3** 

-
Ht/H0 

0.44 

0.36 

0.28 

0.20 

0 .12 

0.08 ----
21 t20 7:47 D20 20' 4" H20 0.05 0.04 

-
22 t21 11 :30 D21 20' 412" H21 0.01 0.01 

23 t22 D22 H22 

24 t23 D23 H23 

25 t24 D24 H24 

26 t25 D25 H25 

27 t26 D26 H26 

28 t27 D27 H27 

29 t2s D29 H29 

30 t29 D29 H29 

31 t30 D30 H30 

32 t31 D31 H31 

33 t32 D32 H32 

34 t33 D33 H33 

35 t34 D34 H34 -
*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. 



0 
C 

1) Project 

AQUIFER PERMEABILITY TEST 
FI ELD LOG FORM 

DERA - Buffalo Corps of Engineers ----------
2) Location • Tru~ ie ld_, _w_e_s_t_o_f_L_a_n_d_f_i_l_l ______________ _ 

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 Cin.) 

(ft. ) 

Well 

-----1 

0 

t--R 

Cround Surface 

Static Water 
, Level (SWL) 

N ... 
G, 

N ... 
= ... 

~ 
C2, .... 

= 0 -

r 

---·----
7) L - Length of Screen 10.0 -------( from well de tail sheet) 

8) Static Water Level 
(depth to water) 

9) Total Well Depth 

20.38 

28.3 ---------
10) Slug Volume -----------0.060 

11) Saturated Screen Length 7.92 -----
Depth to 2•• 

Time Water (After 

( ft. ) 

(ft. ) 

(ft. 3 ) 

(ft.) 

3•• 

Reading• (Start) Baildown) Dt Dt-SWL•Ht Ht/H0 

1 to Do 21. 98 I Ho 1.6 

2 t, 14 o, 22' -00" H1 1.62 1.53 

3 t2 19 D2 21' 11" H2 1.54 1.45 

4 t3 24 D3 21' 10" H3 1.45 1.37 

5 t4 30 D4 21' 9" H4 1.37 1. 30 

6 ts 36 D5 21' 8" H5 1.29 1.22 

7 t6 44 06 21' 7" H6 1.20 1.14 

8 t7 51 D7 21' 511 H7 1.12 1.06 

9 ts 1:01 De 21' 5" Ha 1.04 0.98 
·-

10 t9 1:10 D9 21' 411 Hg 0.95 0.90 

11 t10 1:21 o,o 21' 3 II H100.87 0.82 
--

12 t11 1:32 o,, 21' 2 II H110.79 0.74 

13 t12 1:45 D12 21' l" H120.70 0.67 
-

14 t13 2:01 D13 21' 00 11 H130.62 0 .59 

-
*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. 



-· 

Reading* 

15 

16 

17 

18 

19 

20 - 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
'-

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

(CONTINUATION SHEET) 

Depth to 2** 
Time Water (After 

(Start) Bail down) Dt Dt-SWL,..Ht 

t14 2:20 D14 20' 11" 814 0.54 
-

t1s 2:40 D15 20' 10" H15 0.45 

t16 .3:06 D16 20' 9" H16 0.37 

t17 3:40 0,7 20' 8" H17 0.29 

t,a 4:32 o,a 20' 7" H19 0.20 

t,9 5:50 D19 20' 6" H19 0.12 

t20 7:10 D20 20' 51," 820 0.08 
-

t21 9:33 D21 20' 5" 821 0.04 

t22 17:14 D22 20' 41," 822-0.0l 

t23 D23 8 23 

t24 D24 8 24 

t2s D25 H25 

t26 D26 826 

t27 D27 827 

t2a D29 H29 

t29 0 29 H29 

t30 D30 H30 

t31 031 H31 

t32 032 H32 

t33 033 H33 

t34 D34 H34 

3** 
-

Ht/H0 

0.51 

0.43 

0.35 

0.27 

0.19 

0 .11 

0.07 

0.03 

-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. 



0 
C 

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

l) Project DERA - Buffalo Corps of Engineers --------------------2) Location • Tru!.:....:~d_, _w_e_s_t_o_f_WW_T_P ________________ _ 
3) Date· July 15, 1988 S) Well or Boring Number !!'G-2 ---------4) Personnel C. Jones/P. Shetley 6) R ~ Radius of Well 1.00 (in.) 

( ft. ) 

C 

Well 

..J 
3: 
'./) 

---1 

J--R 

Ground Surface 

Static Water 
, Leve 1 (SWL) 

N ,., 
Ci, -N ,., ,., 

Ci, 
a, 

= 0 

-
r 

---·----
7) L - Length of Screen 10 .o -------(from well detail sheet) 

8) Static Water Level 15.81' (ft.) 
(depth to water) 

9) Total·Well Depth 24.5 

1 0) Slug Volume 0.060 

1 1 ) Saturated Screen Length 8.69 

(ft. ) 

(ft. 3 ) 

(ft.) 

Depth to 2** 3** 
Time Water (After 

Reading* (Start) Baildown) Dt Dt-SWL•Ht Ht/H0 

1 to 0 Do 14.21' 8c 1.60 

2 t1 09 o, 14' 6" H1 1.31 1.24 

3 t2 14 D2 14' 7" H2 1.23 1.16 

4 t3 19 D3 14' 8" H3 1.14 1.08 

s t4 21 D4 14' 9" H4 1.06 1.00 - 6 ts 26 D5 14' 10" H5 0.98 0.92 

7 t6 31 06 14' 11" H6 0.89 0.85 

e t7 37 D7 15 I 00" H7 0.81 o. 77 

9 te 43 De 15 I l" He 0.73 0.69 
·-10 tg 51 Dg 15 I 2" Hg 0.64 0.61 

11 t,o 59 Dto 15 I 3 II Hto 0.56 0.53 
--

12 t11 1:11 Dtt 15 I 
-4 II H11 0.48 0.45 

13 t12 1:22 Dt2 15 I 5" Ht 2 0.39 0.37 ----
14 t1 3 1:36 D13 15 I 6" Ht 3 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. 



-

Reading* 

15 

16 

17 

18 

19 

20 - 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
._ 

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

(CONTINUATION SHEET) 

Depth to 2** 
Time Water (After 

(Start) Baildown) Dt Dt-SWL-=Ht 

t14 1:58 D14 15 I 7" H14 0 .2:: 
-

t15 2:30 D15 15 I 8" H15 0 .14 

t16 3:55 0 16 15 I 9" H1G O.OE 

t17 5:21 017 15 I 9~" H17 0.02 

t1a 8:24 D19J.5• 9 :Y4" H1a 0.00 

t19 D19 H19 

t20 D20 H20 
-

t21 D21 H21 

t22 0 22 H22 

t23 0 23 H23 

t24 0 24 H24 

t2s 0 2s H25 

t26 0 26 826 

t27 027 H27 

t2a 029 H29 

t29 0 29 H29 

t30 030 H30 

t31 031 H31 

t32 032 H32 

t33 033 H33 

t34 034 H34 

3** 

-
Ht/H0 

0.21 

0.14 

0.06 

0.02 

0.00 

-

*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. 



0 
Q 

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

) DERA - Buffalo Corps of Sngineers 1 Project ________________________________ _ 
2) Location • '!'ru~ ield_, _w_e_s_t_o_f_WW_T_P __________________ _ 

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.) 

(ft.) 

Well 

Q 

rR 
Cround Surface 

Static Water 
1 Level (SWL) 

IJ 

ca, -N .... 
= .... 

C!Z, 
Q, -= 0 

-
I 

--------
7) L - Length of Screen 10 .0 -------(from well detail sheet) 

8) Static Water Level 15.81 
(depth to water) 

9) Total Well Depth 24.5 

1 0) Slug Volume 0.060 

11 ) Saturated Screen Length 8.69 

Depth to 
Time Water (After 

2** 

( ft. ) 

( ft. ) 

(ft. 3 ) 

(ft. ) 

·-
3•• 

Reading* (Start) Baildown) Dt Dt-SWL•Ht Ht/H0 

1 to 0 Do 17.41' Ho 1.6 

2 t1 13 o, 17' 2 II H1 1.36 1.28 

3 t2 18 D2 17' l" H2 1.27 1.20 

4 t3 24 D3 17' 00" H3 1.19 1.13 

5 t4 28 D4 16' 11" H4 1.11 · 1.05 

6 ts 33 D5 16' 10 11 .H5 1.02 0.97 

7 t6 39 06 16 I 9" H6 0.94 0.89 

8 t7 45 D7 16' 8" H7 0.86 0.81 

9 ta 52 De 16' 7" Ha 0. 77 0.73 

-
10 t9 1:01 D9 16' 6" H9 0.69 0.65 

11 t10 1:10 D10 16' 5" H10 0.61 0.57 

--
12 t11 1:21 o, 1 16' 4" H11 0.52 a.so 

13 t12 1:36 D12 16' 3" H12 0.44 0.42 

----
14 t13 1:52 D13 16' 2" H1 3 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. 



-
Reading* 

15 

16 

17 

18 

19 

20 

-
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
._ 

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

(CONTINUATION SHEET) 

Depth to 2** 
Time Water (After 

(Start) Baildown) Dt Dt-SWL=Ht 

t14 2:16 D14 16 I l" H14 0.27 
-

t15 2:53 D15 16 I 00" H1 5 0.19 

t16 3:52 . D16 15 I 11" H16 0 .11 

t17 5:17 D17 15 I 101," H17 0.07 

t19 15:28 D19 15 I 10" 8 18 0.02 

t19 D19 H19 

t20 D20 820 

t21 0 21 ff21 

t22 0 22 822 

t23 D23 823 

t24 D24 8 24 

t25 025 8 25 

t26 D26 8 26 

t27 D27 H27 

t.;. 3 D29 8 28 

t29 D29 829 

t30 030 H30 

t31 031 H31 

t32 D32 H32 

t33 D33 H33 

t34 D34 H34 

3** 
-

Ht/H0 

0.26 

0.18 

0.10 

0.06 

0 .02. 

*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. 



0 
0 

AQUIFER PERMEABILITY TEST 
FIELD LOG FORM 

) DERA - Buffalo Corps of Engineers 1 Project ________________________________ _ 

2) Location • Tru!.::...:~d_,_w_e_s_t_o_f __ B_u_r_n_Ar __ e_a _______________ _ 
3) Date 3uly 15, 1988 5) Well or Boring Number TG-3 

4) Personnel C. Jones/P. Shetley6) R • Radius of Well 1.00 (in.) 

(ft. ) 

Well t--R 

Ground Surface 

Static Water 
• Level (SWL) --~ 

IJ 

GI, 

... ... 
<!a, 

0 0, 

- 0 -

r 

---·----
7) L - Length of Screen 10.0 -------(from well detail sheet) 

8) Static Water Level 
( depth to water) 

20.40 

9) Total Well·Oepth 35.9 --------
0.060 10) Slug Volume -----------11) Saturated Screen Length 5.50 -----

I Depth to 2•• 
Time Water (After 

( ft. ) 

(ft. ) 

(ft. 3 ) 

(ft. ) 

3•• 

Reading• (Start) Baildown) Dt Ot-SWL•Ht Ht/H0 

1 to 
0 Do 18.8' 8c l.6 

2 t1 
10 01 20' l" H1 0.32 0.30 

3 t2 25 02 20' l~" H2 0.28 0.26 

4 t3 42 03 20' 2" H3 0.23 0.22 

5 t4 1:18 04 20' 2~" H4 0.19 0.18 - 6 ts 2:18 05 20' 3" H5 0.15 0.14 

7 t6 3:43 06 20' 3~" H6 0.11 0.10 

8 t7 6:10 07 20 I 4" H7 0.07 0.06 

9 ta 8:01 09 20' 4li" H9 0.05 0.04 
·-

10 t9 10:25 09 20 I 4~" Hg 0.03 0.02 

11 t,016:03 01020 1 4 3/4' 8100.00 0.00 --
12 t11 o,, H11 

13 t12 0,2 H12 -----
14 t13 013 H13 - -

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

••Disregard ColWDns 2 and 3 during baildown test. 
They are for office calculations. 



0 
C 

AQUIFER PERMEABILITY TEST 
FI ELD LOG FORM 

DERA - Buffalo corps of Engineers 1) Project ________________________________ _ 

2) Location • Tru~ ield_,_w_e_s_t_o_f_B_u_r_n_A_r_e_a ______________ _ --
J) Oa te July 15, 1988 5) Well or Boring Number TG-3 -----
4) Personnel C. Jones/P. Shetley6) R • Radius of Well 1.00 (in.) 

Well 

C 

t--R 

Gr-ound Surface 

Static Water 
, Level (SWL) 

"" 
c;, 

... ... 
CS!, 

C2, -= 0 

r 

---·----
7) L - Length of Screen 10.0 -------(from well detail sheet) 

8) Static Water Level 
(depth to water) 

20.40 

9) Total Well Depth 25 · 9 ---------
0.060 10) Slug Volume ---------5.50 11) Saturated Screen Length ____ _ 

Depth to 2•• 
Time Water (After 

(ft. ) 

( ft. ) 

(ft.) 

(ft. 3 ) 

(ft.) 

J•• 

Reading* (Start) Baildown) Dt Dt-SWL•Ht Ht/H0 

1 to 0 Do 18.8 Ho 1.6 

2 t1 15 o, 20' 91," H1 0.39 0.37 

3 t2 22 D2 20' 9" H2 0.35 0.33 

4 t3 40 D3 20' 81," H3 0.31 0.29 

5 t4 1:04 D4 20' 8" H4 0.27 0.25 

6 ts 1:30 D5 20' 71," H5 0.23 0.21 

7 t6 2:19 D6 20' 7" H6 0.18 0.17 

8 t7 3:16 D7 20 I 61, n H7 0.14 0.13 

9 ta 4:20 D9 20 I 6" Ha 0.10 0.09 
-

10 t9 4:53 D9 20' 5 :Y4" H9 0.08 0.07 

11 t,o 5 :47 D10 20' 5½'" 8100.06 0.05 
--

12 t11 7 :03 D11 20' 51.i" H11 0.04 0.04 

1 3 t12 10 :18 D12 2oi 5n· H120.02 0.02 --
14 t1 3 25: 30 D13 20' 4 7;8" H130.0l 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. 



TYPE CURVES 
1 ---·---

l 
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~~ 
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I RcsJJun.sc uf a Fi11ite-Dia111eter \Vell to an Insfontaneous 
Clwrgc of \.Yater1 

, ,· ~ 

_._; 

HILTON II. COOPER, JR., JOHN D. BREDEHOl::FT, AND 

JSTA\'HOS 5. PAPADOPULOS 

ll"uta R, ·.~1,urrt':. Di1:i.~io11 , U. S . Geological .Surt·ey, 11'011/iinglon, D . C. --~ . 

'{I Ab-~lrnC'l . .\ ,;olution i,; prt>E<'nlt'd for t~ d111n~c in ,i.·;1ter le\·el in a well o( fin ite di11rnetcr 
:1.ftcr I\ l.:111111.11 ,·ul11111-, ui w11tcr iii :,111ldl·11ly injected or •·itliJmwn. A :;et o( type l'Ur,c., co111-
µ11t1,d frc,m this ~olution pcrmit:1 a determination of the lraD:1mi•ihilily c,f the aqu1frr. (Key 
words : .\,p1iic·r !1'. ~1,- ; 1m,11uclwa1cr ; hyclr .. 111lic:-s; J"'mlCllbilily} 

i 1:,.;1w10L·1."TIOS 

:.
-j r ,rris m,d K11<•1cll'3 [1054] introduccJ :\ 

rurt l1 •1d fnr dC'lcrn1111i11g tlic tr:rn::111i:,.sibility of 
.,n ;: q11iicr frum ubscn·at ion~ nf the w:lf<:r Jc\"d 

.J. .:11 :i \1:ell after a known \•c,lum<: of w:itcr is sud-
~~.J dc·oh· injected into the well. (&.-e also J,"erri, ,.:_l et ni. [ 1 !Jti2 J). Tlwy rc:isoucd th:i t for praetic:il 
\. purpv,;t":S the wdl m:1y he :appruxim:it1.-d by :m 
:·~ .. ·; . in,;t.1nt:int'.CJll~ line source in the infinite n-gion, 

for wliic:h the r~idual hc:id <lifTercnces dne to .,,,. .. . _ 

· . ..; · !he injection ~rt: d,~crilx-d t,y 

..,._: ·1· 
.. . 

,rbcre 

Ji == clinngc iu hl':1<l 11t c.list.1nce r :md time ' 
Jue to the iuj,)ction; 

r = clist~1occ frum the line sour~ or center o( 
wdl; 

= time: since inst!lnt:inC<Jw injection; 
F - volume of ,,atl·r iujcctcd; 
r = tr:uL•mi!,.;iLility of :aquif~r; 
S -= eocJ!icicut uf :atorai;·! of aquifer. 

They rt>:i.~011c-J iunh<-r that thf' lw:id JI in the 
injected well wuuld l.,c J1~::ail.k·d du.sdy by (1 J 
11.·h,•n r is :-et ~11:d to t hi' l'!l't.-cti\'c r:idius r. 
lJn,·l'.lb, l!J-17, p. 1••4!11 of tilt' :-<'rN·n or open 
hnl1 Thi:11, :::incc r, j,. ,-mall, the cxpo11e11ti:i.J np
jlr,; .. -hes 1111i1y q11i<"kl~·. ::o llt1t the eq~tion 
up1 ,io;1dll'::: II = r ·-1::-Tt , ,1·!,wh ran be written 

T = r(l / t)l~rll (2) 

To the ext1 ·11t th:1t the Np1:itio11 is ,·:ilid for :i 

1 Puhlicnt iou :iutl1urizt'd br the Direct.or, U. S. 
Geologic:a.l Surnr. 

well of finite cii.anir.tcr, a d<'t<-rmi11:1tio11 of the 
tr:u.l!zni~sibility can be obt.1incd irom the slor,e 
of :i plot of be!1<l Ii Yersus the rccipr0c;il c.,i 
time {1/t l. 

Since the volume of v.·ater injf'Ctffi into tr,(· 
"·ell is ,,,, .. H., where r. is the radius of , he c;.,-
in1 in the ioter.·al O\·er , ·hil"h the water l~v.-i 
fluctWltcs 1and H. is the initi:il he:id incre.,~ :n 
the .-t-U, eqWltion 1 can be written 

i/ Ho aa (r..'/4.Tt)e-•'$l•T• 

and equation 2 CAD be written 

'~, v j 

H/H. • r_'/4.Tt (-&J 
Rettntly BrrJth~/t et a.l. [ l %ti] denll,1 ,

st ratt!'C.l by n1eana o( an electrit'!lJ :in:ilog mode·! 
of :i. v.·cll-:iquifer system that cqu:Hion 3 gin•: ;1 

:mti:<foetory approxim.stion of the hr:1d in ;i.n 
inj@CtNi well only after the time t is I .. r~.,. 
enou1h for the ratio H/H. to be ,·ery sm;1U 
{see Figure 1). The ob&en•ed discrrp:incy :ir
pc:in to aruc from the 115:iwnption tlur. tJ,e w
jected well can be approximated l,y :a line :,;ourt·e . 

We present here :in ex11ct 5'>iutiou for the.> 
hc:id in :ind :irowad a •rll of finite diameter 
•ftcr tbe well i.s in.st.:1nt:1ueoUlily cbargrd wi lh ;1 

known ,·oJume of 1''&tcr. 

A:0: .\l.YSl3 

C-011 ... iJrr :i nontlowing well t':t:<'d to the top ,ii 
a homogcneous i$orropic nn..:.::i:111 :iri11ifcr of uni 
Conn thicL:11c:.s, and scrcencd ( or opera) thro11gl. 
out the tliidm~ of the ;i.quiier (fi:;urc 1) . S11µ 
po.-,e th:,t the v.rll i4 iruit:i.nt:inrously d1:irg,-J 
1rith a \"olume Y o{ water. (We will consider 
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Fir. 1. Comp&n!OD of analog result.a with curve ttpn=.oenling line-eource .,lution. 

:I.D mJection u :i J:)U$itive ch:u·g!! :ind :1 \\·ith
dra,nl :u a netsti\·e one.) The ,nter level in 
the ~11 instan, 'lneou~lr moves to the height H. = V/::r,' :ib, ve or below its init~I level and 
im~tely beJ ~s to ?!!tum to its initi.:il level 
according to SOI! ~ function of time H(t). :Me:1nwhik= the beid i.11 the surrounding :tquifcr varies 
:iccordin~ to h(r, t). Our objective ~ to find a 
!<>lution ior h(r, t) :md /l(t). The inerti3 of the column of water in the well v.;U be neglected. 
(~. in this connection, Bredehoeft et al. 
(1966]). Since the !Olution to be obt.3ined can be 111perpo.,ed on any initial condition, we can 
simplify tbe problem without. loss of generality. by ... ,min,: that the bead is initi3lly uniform and comtant. 

'The problem is deacribed mathematieally,by 
a1A/m' + 1/r(oh/ar) 

- S/T(oh/ at) 
A(r. + O, t) - H(t) 

h( - I f) - 0 

(r > r.) 

(t > 0) 

(t > 0) 

(5) 

(Sa) 

(Sh) 

1rr.T[dh(r, + ll, tJl/ilr 

= rr,\a/1(1) _/iJ/) 

h(r, 0) = ti 

(1 > 0) 

(r > r.) 

//(0) = 11 .. = l'/rT, 
2 

Equ.:.Lti0n 5 is the Jificrent.i:.al ef1uatiou go11:rn. ing nou.~te:idy r:idial flow of confined i;r• ,1rnd
watcr. (See, for ex.1rr.plc, Jacob , Hi.50, p. :;JJ.J 
Bound.,ry condition 5a St3t<'.; th;\t :ifter the: first in.st.lot the bend in tbc :iquifer at the face oi t~ well is cqunl to th:1t iu tht' well. Uound:iry coo
dition Sb !tates th~t as r :ippro;1ches infioit~ the ch:inge in ht':ld appro:ichej zero. Equ.11i11n 5c exprcs...~ the fact th:it the r:ite of flow oi water into (or out oi) tht: aquifer is eq11:1I to thl' 
rate or ciecrc:ise ( or incre:ise) in ,·olume of water · 
";tbin the well. The conditions Sd and 5c :;t.atl" 
ttut initi:illy the ch:ioge in he:ici is zero ercrywherc outside the well and equ:il to H. in.~idfo the well. 

By applying the l.:ipbcc tr:ln$form y;ith r.t
spec:t to time the problem is reduced to 

o2ii/or' + 1/r (ah/ar) • (S/T) (p1) 

'1(•,p) - o (6G) 

[oJi(r. + o, p)Vor 

= (r.'/2r.T)[ph(r, + 0, p) - Ho] 
for whir.h the !Olution is 

r,S/l,.K,.{r..!JJ 
~(r, p) ,_ Tr1(r.qK.,(r.q) + 2aK

0 (r.q)] 
where q = (pS/T)f, :ind II = r.-s;r:. 
The :;olut ion h ( r, t) is the inverse tr:iosfonD, 
•·hich is :i. \·nililble from the analogou., probl,eJ,I 
in he:tt flow [Car,lou, and Ja.1.ger, 1959, p. 3421 

2/{,. l• .-,.'1• I J 0(ur/r,) It-=-- .. 
T 4t 

· [u Ye(u) - 2a Y1(u)] - Y0(ur/rJ 

"" · [uJ0(u) - 2aJ1(u))l '1(u) 

where /J = Tt/r.' and 
' . . -:~ s 4(u) - [uJo(u) - 2aJ,(u))2 

'(Kno 
-t (ec.Yc:h.'\ - 1./Jf.Y,~f:: "f!.r.rr 

--i 

--------_,, 
" 



{ 

J 
J'. 

(I> 0) (5.·) 

(r > r.) (Set) 
·; 2 ::: I rr, (,l!') 

Jnri:il e<}Uation i;n1·1.: rn. 
k,fi of conli11C'd gr, ,1 ir.d
l• Jawh , 1 <1:>0 , p. ::JJ.J 

..;~rr5 1h;1t lfter th t: fil"lt 
· ,Quifr.r ;it the face oi 1~ 

/it well. llo11nd:iry coo
. ; r .,ppro;1ches infinit~
~che:1 zero. £qua Ii,.,. 

iu t the r:i te o( flow oi 
\ l 3qu ifcr is er,ual to tht· 
~st) in volume of -n-arcr 

tdj tions Sd aud 5c statr 

L
in he:id is zero en!ry
od eq~l to H. insidf-

· cc mn!form 11,·ith "'" LI is reduced to 

'~) • (S/T) (pl) (6) . 

if.,.' .. . , .. 

f -~~-! 

L;. ·I 

V 

,.-'Water le.el ;,..,..ediately 
T / alter in 1ect ion 

- - ~ L 

. I 

I 
I 

Aquifer . . · .' , · J 
I 

, 

•---+------- z__: I ,;: ti; I ·; ea d . 
i n aquifer 

Well -ca1 i n9 

. ,-·~,~·-<-<~<-<-•~< ...... ,-,_,~-~ 
I ,, I ,--i . . . ·. . . 

1
_-Well ,creen or . 

1-· wall of open hole · 

1 
I . .. . ' ' • . · • .. 1 , .· 

• ) ) ; > ; j ., ) ; • ) j } It ,I ~ } I } } j } j } j j } j j ) j 
I,I, aliu-.1 n ·prc,;, ·otatiron ui L\ w1·1l iotc, • ·hirh a \·ol11mc \' o( WHll'r 1:t ::-wldcnly i11ject.e<l. 

he.iJ 1/(t) iu:;idc the "·r.11, obt.nincd by 111b lnln:ffflissihility determined from thffe d:itA 

.. - - 1 

. -~:-1:-L-o --~ ·tuti:1g r = r, in eqll!ltion 8, is :tgreed fllirly •·ell with one obuined by another · 
method.) · ~ ::, 

lo,p)-HoJ 

~ ; 
... !. , 

-: _·_ • -(81l,p/,/) i• e_,.,,. du/(11. 4i(u)) (9) 
f'" 

"~~...---Valnes of 11/11. computed by numerically in-
. ·. ti11:; equation 9 arc l;!i,·~n in Tllble 1. Values 

( 
. (i COmJ111 1('d i rnm tllf! lilll-:'<>UrCC solutiona, cqw,.-. _ ·,(rz) Jioos :, :,11d 4, :, re :,ri,·rn in T:ihlc !?. In Fi~ure 3 + 2aKo(r.q)1 ~-9ie \"llm~ from T:iblc l are reprc;cntod ,lJ :t r. .Jamily oi tin• cun·t'S uf ll/H. versus tJ1c di-

1 = r,'S/r.'. .-~_~ionks time parameter /J = Tt/r:, one we im·crse tr.uisfonD, ..,~r'\·e for «·:i<"h of Jh·c , ·:il11C:J of the pnr:imeter JJie analogous probienl . ~ = r,2S/r;. Al-;o rep~nlcd, by & d.uhed i l~ger, 1959, P· 3'2] . ,earve, are the ,·:.1l11r.~ r.omputed from 1.-quation :4. 

(
. r/r,) · f·:: It i, 11ppan:n1 from T:ibles 1 :ind 2 and from 

. -~ 3 th:\t the line-source solutions 3 and 4 J' .. 

1 - Y.(ur/rJ :. =: -·~l)OS(.-d b,· Ferri, and Knou:la (195'] give a ~-: · ... ~ :ippro~imation of the 6nite-eouree aolution r di, (tJ".: H ·:toly for large values of tbe time par:uncter . 1W :'!j!i/r.'. TIMI! 11ppro~mation sec-ms to be acccpu-

r·., ~ble for Tt/r.' g~ter t.lwi 100 (or, cquinlentJy, 
. ~:-for H;/1, les! th:ln about 0.00'25). (In the test r :-~ S~way City, Indian:,, u..ced l>}' Ferris :,nd 

t
, ··; .Knowlc.s to t!xcmpliiy tl1t:ir method, ll/11. 

. 

YJ-.) _ 1.p..yi(:JiJ"'. -;::1111,"'1 ; ...... ,11,, •. , .•. , ...• . ~ . .. • • 
.. - .. "'~ ~oi,, ~0., 1,;1 ~ ~ I o·. --~ ,,,.,...._4.~•, rl.-t . 

r 

A family of type eun·es plottc-d on eemiloe
Arithmic ~per, :is in Figure 3, permits :i de- ... . ;. 

. . ~ ~: 

termination of tbe transani!!ibility. The method · · 
is !iJnibr to the Thci.~ graphical method [Weft-
u/, l!M2] . A test nn :i ..,,-ell ne.u Dswsooville, 
Georgia, '«'ill be tL",Ml to dt'moustr:ite the method. 
This wtdl is ca:ied to :?-l m r.th 15.2-cm (6-inch) · · ·,. 
t'!lring :ind drilled :as !l 15.2-ein open bole to a 
depth or 12'1 m. Fi1t11re -l- is :a reproduction of 4 
ch:art !howinir; the hydr~rnpb of the wt!ll after 
_the sudden withdr:iwal or a long -a·e:gbted Boat 
fmm tM. well. ThP. •·Pight of the flo:it was 10.16 
kilograms, and hence by tbe principle of Arch.i-
~cs iL had lli~pl.iced :a \·olume of 0.01016 m• 
of wuter when flonting in the well . It! with
drawal wu therefore eqcinleot to & negative 
charge of Y .= 0.01016 m•. From the relation . . . • 
II. = V /r,,.' the initial b,sd ch:lnge is found to 
he H. = 0..560 m. 

The hydrograph in Figure 4 was recorded 
elf!Ctric:Jly Crom a pffl!IUre tr!U\Sdueer, which 
'«':ts ru...;{lf'ndro below the w:itrr rurfac-e in the 

~~";:::,~~ . ~ ~d:.iL.:c~ 
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1· 

.-..· r._ ~ ".U3LE 2. V&lum of H /H • for Li.De-eoun:e Approxim:ition of a Well ~- -----------------~ H !H, from equa'-ioo 3 . J,.; 
II/ H • frora. i;;~ • • lc.T1 • - 10-' a - lU-1 eq. 4 ~ -: -------------------------------------·:'.: ~ 

Tt/r,• • - lQ-1 • - 10-S 

1.00 X 10-1 0.000000 20.52 
2.lS X 10-S 0.001036 36.35 
4 .M X 10-1 0.246.1 31.f.i 
l.OOXl0-. 2 .052 19.(7 
2 .15 X 10-1 3 .6:'sS 10.35 
-l . o-1 X lc,-t 3.1-M S.105 
I.I.JO X 10-1 1.9-17 2.'-18 

:.? . 15 X lQ-1 1.0:SS 1.150 '* .6-6 X 10-1 0.5105 O.S.'l.59 
1 .00 X 10- 0 .2f38 0.2(94 
:,US X 10- 0. 1150 0.1162 
4.M X 10- O.os.1SG 0.05385 
7.00 X 10- 0.03S.SS 0.03570 
I _: l() X 1()1 0 .0249" o .~99 
1.-10 X l<JI 0.01783 0.01786 
2.15 X 1()1 0 .01162 0.01163 
3 .00 X 10' 0.008326 0 .008333 
4 .M X 10' O.OOr.165 0.005.188 
7.00 X 10' 0.003570 0 .003~71 
1.00 X 10' 0.00249Q 0.00"...SOO 
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order of magnitude when the dat:i plot is moved 
from one type curve to another, th.st of T will 
change Dluch less. From a knowledge of the 
ceologjc c:oaditioos and other cousideratioa.s one 
C1.D ordinarily estimate S wilhiD an order or 
magnitude :ind the~by elimioate some of the 
doubt u to what ,·:ilue or er is to be us<'d for 
rnAtchfog the cbta plot. 

Figure 6 shcm-s the cbt:a from the test (ID the 
Daw&anville "·ell plotted :iccording to the Fer
ri,-KnoW'les method. The points do not fall 
along :i straight line u postubted in this method 
but, instead, Call aloag the tr:ice of the type 
cun·e for er = 1~, which bu been tr:insf erred 
from Figure 5. Also shown ia a straight line 
through the origin wbO!e !Jc,pe, whcu ustd ac
cordiDg to the Ferril-Kaowles method, will yjeld 
the U'aDIIDislll>iJity of 5.3 em'/eoc obtained by 
matching the data to the type curves. 
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WEBER, ~ILLEMEIER & FISC~ER 
:GIS TER ED PROFESS IONAL E NGINEE RS 

R E GIST E RE D S TRUCTURAL ENGINEERS 

RE G ISTERED L A N O SUR V E Y ORS 

7B2 NORTH HENDERSON STREET 

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: 

INCORPORATED 

GALESBURG . ILLINOIS 6 1401 
PHON E 343 . 9 2 82 

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 ------- ------- 17.29 Top brass survey plate 

in concrete 
TG-2 2553 , 77 1846.24 15. 51 Top well pipe 
TG-2 ------- ------- 12. 77 Top brass survey plate 

in concrete 
TG-3 8068 .04 3381 , 54 24.38 Top well pipe 
TG-3 ------- ------- 21.64 Top brass survey plate 

in concrete 
101 3249. 60 2052 , 71 22 . 18 Top well pipe 
104 4270.00 1950,00 31-87 Top well pipe 
121S 3680 . 47 2049 -92 36.48 Top well pipe 
121D 3680 .4 7 2049 ,92 36.18 Top well pipe 
152 3341 1389 25.77 Top well pipe 

(coordinates per 1971 
Kaufmann Report , 
well 152 onl y) 



WEBER, HILLEMEIER & FISCHER, INC. 
Consulting Ehgineers & 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 Sam:ele 
Designation North East Comments 

TS-1 8150.18 3426.30 Burn Area 
TS-2 8203.92 3515.92 Burn Area 
TS-3 7020.52 3713.84 Fuel Storage Area 
TS-4 6950.16 3823.79 Fuel Storage Area 
TS-5 7179. 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 Location as TG-3 
TS-11 2667.72 3280.26 Irrigation Area 
TS-12 2486.64 2695.00 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 WWTP 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 kno'Wtl coordinates for 
wells 104 and 121. Vertical elevations are based upon the City of Madison's 
local datum. 



WEBER, HILLEMEIER & FISCHER, INC. 
Consul ting Ehgineers & Land Surveyors 

Mr. Thomas M. Lachajczyk -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 worldng 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, 

//..._ . I YYl 1,'l 
J---ltj~li1-U i JI· .~J .'-it<. w -v 

. c 'V 

Stephen M. Bruner 

SMB:ch 
Enclosure 
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APPENDIX G 

CHAIN OF CUSTODY FORMS 



ENVIRODVNE 
ENGINEERS 
12161 Lackla11d Rd. 
ST.Laula,MO 63146 
(:Sl4) 4:S4·6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER:6 fL/-1/ --~ DATE WORK IN. _____ REPORT TO Tit- L Pag3ot 3 
REQUESTED BY: B~tf~ (O&cE1vEo BY: _____ DATE REQUIRED. __ _ 

SPECIAL INSTRUCTIONS· fr'"(__OlU( .F(d: 
.i.~ ANALYSES REQUESTED 

SAMPLE IDENTIFICATION ~WI I I I I I I 2 S11E CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC TEO 

1 -1 W-1 r-1.~--g~ /-f-(_Q 2.-a1-ce_ V (c{ <{?~ -- - 1/o __ 

2 -,--w- I Jft/03 . QLP._L v -)6f ,es'~- . a. 
.. --

3 T \Jtr-S- t+dL kfd~/ v- JI 
-, 

-
4 Tw-0- ff/!~ Qt- fl l,, f- I I 

~ T(--Jb ·-
5 ~at.kl_ V ' I ,..__ 

6 7Gr-Jb I/No°";}_ Qt(?/ IJj -V //_, 

1 - _.,, 
tlAefaJ'c:,. (q,J: A1<:." 5~ --........... 

8 ~ A-a lf.c. . ed.., Cv-,~ 
9 "' P1-/. i-/LJ 

·7 
/ 

10 "' 
.,,. 

- . 

"" 
-- ------· ---·---

11 m eic~ ls ( bJ ... As" 
12 "" Se"A~ :1-1~ / C~, ---- -- -
13 ~ Cr-: PJis ,7 84.. IV"'--: ----- ---- --
14 ~ F:._ /11~ ~ 

.,, 

---..... 
15 "' 16 " 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time RECEIVED BY Dale Time REASON tor TRANSFER 

I·-£ «Fl, \tl.eil~> 7-J5.I! tJ'tJC &L"J ci?<' . t;ys J''- t, { 8'.e-?. D S?t ( ~,,I .J.;;1/ 
1

'-L-<-

F~F1 / 1/1vl"" r=:f5Jlnt - 7ft/~ 
/ , -

I _. (,.._ ~1jO 0750 
• I - , V ----· I 

- ·-·---

-·- -· . . - - - -- --- -·--·--- ------

DISTRIBUTION, WHITE -Somplo C.,1odion PINK - P101ocl Mono9or 
r.n, n r .• ,,.. r ....... 



ENVIROOt'NE CUSTODY TRANSFER RECORD/LABORATORY 
ENGINEERS l 

~~t~~:::!-."::,~. PRO,ECT NUMBE!'~ f'-/-r::t~] DATE WORK 1~1.: 
CJl4)454·H•o REQUESTED BY: r{i_ ff,f ____ · RECEIVED BY: __ /) __ ~ 

WORK REQUEST 

REPORT 10 Tt>tl--
DA TE REQUIRED: 5'-J.j--ty 

Paga / of / - -
I 

SPECIAL INSTRUCTIONS· lhrl1t..S R• A-s ~ ttI;; 1,&_ Col Cc, PL B.+~~'t IJt.v 
rvt.Q[ltt.S A! A\t~J ~ ~fq ed.,·,~ e b, a"" · 

I •• l I . • 
ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 'J!ii/!I/!!/ 2 SITE CODE/ DATE 
COMMENTS .., 

LAB NO. PRESERV. CONTAINER 
t- SAMPLE DESCRIPTION ~OLLEC TED 

1 Rxoo11,, ltr"' 1 n,...,~f(. "1-15--8~ lft:-L JI( 6J-r 6-L ./ 
2 J., J I 

I J-IAJ(j 3 r.).,, PL V 

,6'-1 01) ... .... ~. " 'e. 
. 

J 73i1 JkL., ~ i.,0...- fr&- i/ 
4 J l 

I 
lf,J() ~ CJrP .... ,/ 

5 73/J TW-1 ltlL ;;/xCJrfrL IJ . 

6 J ' U,oo~ r:J; Pt.. J 
1 - 711 11 -rw-~ /+LL fJ. k' (), fr._ ./ 
8 J J. ' 

:\, 1-MJD:f ('J; p._ J 
9 !5/':,- , w-r~ 1''1'"" .. , · I J..I.LL ,1 f()y{,-L- v 

10 .1 l ,1, I J.J.rJ(J--. ri,rlt 1./ 
11 

-i 

12 

13 

14 

15 
16 

ROUTINI 

\A-\S' a ec 
a GCMS O 8CMS MGR 

a OR8PREP 

a OR8 LABM8R 

a INORQ LAB M8R 

a LAB MGR 

a OFFICE MGR 

DISTl118UTION, WHIT[ -Sample Cutlodle11 PINK - Pr O jecl ........ , 



ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 
ENGINEERS ~ 12111Locklolldlld. PROJECT NUMBER:6\4\.\-qoo,l DATE WORK IN. C 9.'tftf' REPORT TO 7/Y\L;. Pagel_otj_ IT.L011l1,MOl:S141 ~~DC'\ • /.:/.. IS14)4S4·1HO REQUESTED BY: ____ -v_c.__..n ___ n RECEIVED BY: DATE REQUIRED: 7/ Yl'R°~ 

> 
SPECIAL INSTRUCTIONS·¾ PtS ,s E, & l,-. !!Cr' c.. ~,c..R I Pb' BI+ N~-
fE 1 N\tJ I ~ 

SAMPLE IDENTIFICATION 
2 SITE CODE/ DATE &a.I LAB NO. PRESERV. ... SAMP.LE DESCRIPTION COLL EC TEO 

1 .... ci Tf.;.-\5 ~-J-&'t? I-/AJ03 
2 ,JP.,. ' ttcb"l~ 
J cf/," \ I/ li '/ lie..\ 
4 

5 
6 
7 

8 
,.g 

10 
11 

12 
13 
14 
15 
16 

ITEMS TRANSFERRED RELINQUJ$H,J) BY DATE TIME RECEIVED BY 

f l.J<./1 /lY.,. ... r,.~,,--o .'/' V p r 

ANALYSES REQUESTED 

CONTAINER !~f!I/// I/ 
&,P \ IX 
c:).)(40 M \ ~ IX 
<2~~,G-\ :5< 

DATE TIME REASON FOR TRANSFER 

,h1 I lo, IL 

0 

. 

DISTAIIUTION: WHIT( -Samole c, .. ,nflien PINll - ....... , ............ .. 

. 
COMMENTS 

. 

ROUTINI 

o ec 
~GCMS 0"8CMS MGR 
0 OR8PREP 
Er' OR9 LAB MGR 
ft'" ~OR8 LAB MGR 
6)/'"LABMQR 

0 OFFICE MGR 



ENVJRODYNE 
ENGINEERS 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

12111 Loekl•ftd 1141. 
IT.Lo11la,11015141 

1514) .,4-IHO 

PROJECT NUMBER: 3\\\1\:::f(fff) DATE WORK IN. _____ REPORT 10 ~l"\l.- Paga~o1.li3 

REQUESTED BY: ______ _ RECEIVED BY: _____ _ DATE REQUIRED: CB/ld-/fB 
SPECIAL INSTRUCTIONS· 

.:, ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 11(1 I I I I I I I 2 SITE CODE/ DATE 
COMMENTS "' LAB NO. COLLECTED PRESERV. CONTAINER ... SAMPLE DESCRIPTION 

1 TS-B o71ltJ./f!a C.OLJ\ ~"'-~cc I/ Al,o~~ 1\-::: ~. Se. I'=¼. 
2 ,s-B I ~,.- L-~ ../ lift ~cJ .c.. .. , ,~: ~ -

,L I - . 
3 .-s-~ ~v ,v 
4 

5 . 

6 
1 

8 

9 

10 
11 

12 
13 
14 
15 
16 

ITEMS TRANSFERRED 
ROUTIN8 

SES 
D ec 
D GCMS O &CMS MGR 

D OR8 PREP 

D OR8 LABll8R 

D INORQ LAB M8R 

D LAB MQR 

a OFFICE 118R 

DISTlllauTION, WHIT[ -Somplt Cua1odle11 PINK - ProjtCI Me1109tr 



ENVIRODYNE 

~2~~~R• 
CUSTODY TRANSFER 

PAOJEC T NUMBER : 3)!f 4:-0:'ruJ 
RECORD/LABORATORY WORK REQUEST 

IT.Lo11le,MO •114• 
111•> •1•-•••o AEOUESTED BY : ______ _ 

DATE WORK IN 3~AEPOAT TO .,..l"\L Paga3_oo JB 
RECEIVED BY ~ DA TE REQUIRED : ce/r;,-{tR, 

SPECIAL INSTRUCTIONS: 
,; ANALYSES REQUESTED 

SAMPLE IDENTIFICATION '~ ''t/ll/ll/ 2 SITE CODE/ DATE ~~ 
Ill LAB NO . iCOLLEC HD 

PRESERV. CONTAINER ~i- COMMENTS 

... SAMPLE DESCRIPTION -
1 ,~-9 l'.7A-~/P.A ~l,-J -:, __ -~c. Iv ~½kl\ - R-~. ~e. 

I , 
\ ~ J, ... v I./ A-a . ~ 1cJ Cx \\( 

2 
.. ~,.. 

3 "' J., / 
'-I' ~- , , , 

' ',J 
....,~ (it_, .. 

4 

5 
. 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 
REASON FOR TRANSFER 

IIOUTINI 

>'HI £> D ec 
D 8CMS O &CMS MQ 

D OR8 PREP 

D OR8 LABM8R 

D INORQ LAB M8R 

D LAB 1118ft 

a OFFICE M8R 

OISTIIIIUTION , WHIT[ - 5ampl• Cutodle" PINK - P r ojHI IIHa,., 
r; n , n-, ,•14 Co•, 



ENVIROO't'NE 

~z~~~R•. 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

IT.L .. 11,MO 15141 
(314) 434-HIO 

PROJECT HUMBER: 3Pllf-A:;m:> 
REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SllE CODE/ DATE 
Ill LAB NO. PRESERV. 
t- SAMPLE DESCRIPTION COLLECTED 

1 ,~-11 07h~IB8 COL\\. 
2 

. , 
\ 

J ' " ,v ~ 
4 
5 

6 

1 
8 

9 

10 
11 

12 

13 

14 

15 
16 

REPORT TO· ·,ML- Paga!:fo1ffi 

DA TE REQUIRED. CB/fajre 

ANALYSES REQUESTED 

CONTAINER ~tp;//I///I COMMENTS 

~~ G\a.t~ ../ fl_J_ \f. ~.:: A:s 5e j 

--.L 
-::::J. "-rl'\.,,... -- ~ ~ \ l-\-,, cl.~ I ~\;~ 

.L Iv 
>J• --· , , 

J 

. 

ROUTINI 

D ec 
D GCMS O &CMS MGR 

D OR8 PREP 

D OR8 LABM8R 

D INOR& LAB MGR 

D LAB MGR 

D OFFICE M8R 

DISTIUIUTION: WHIT[ -Sample Co1odi111 PINK - Project M111ot1r 



ENVIROOVNE 

~2~~~ ... 
CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

IT. Lo11la, 110 •:s14• 
1:s1•1 •:s•-•••o 

PAOJEC T NUMBER : 3141\~ 
REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE .., 
LAB NO . ~OllEC TEO 

PRE SE RV. ... SAMPLE DE SCRIPT ION -
1 rs-1.a. o7l''~!)t':) COL j) 

2 
. , I 

3 ~ Iii 
I 

1v 

4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 

1-3 

DA TE WORK IN . ~ REPORT TO ::r:ML P•ge~I 18 
RECEIVED BY ~ DATE REQUIRED : Ci!!:/JJ/ff3 

ANALYSES REQUESTED 
~ 

CONTAINER r,f&V// I I I I I COMMENTS 

~ .. Li.:< V 
'":l.~ I ./ 
~ .,J 

TIME REASON FOR TRANSFER 

•~--• \c I\ 
I ~ ~ u.. 

1J , -..Jt 
ti.,, \ C'. ,.u., ~h Pr.a 

~, , I 

ROUTINI 

o ec 
0 GCMS O 8CMS M8R 

0 OR8 PREP 

0 OReLABM8R 

0 INOR8 LAB M8R 

0 LAB M8R 

0 OFFICE MIR 

OISTIIIIUTION , WHITE -Sompla Cutodloft PINII - Projoct III0ftOter 



ENVIRODYNE 

~z~~~u 
CUSTODY TRANSFER RECORD/LABO WORK REQUEST 

IT. LHle, 1110 •:s14• 
(:Sl4) 4:S4·•Ho 

PROJECT NUMBER: 314-lf:-Sllo DATE WORK IN . ....a...,~"-""::;....=- REPORT TO· tit\L- Paga/s,01/J3 

TE REQUIRED: 08/1:;./Pfs REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

~ 
ANALYSES REQUESTED 

SAMPLE IDENTIFICATION i,,J/ I I I I I I I :I SITE CODE/ DATE COMMENTS "' LAB NO. PRESERV. CONTAINER 
!: SAMPLE OE SCAIPTION COLLECTED 

1 T.S-13 o7J\';lfM l'-~, 1\. '1..._ I,<·<; .~ N· -1 le1 I\.:: l=k ._~e. A~, . I 

~~.!&>1 v ·J\.o i c.J.., c_.. t\' Ru· 
--, 

2 . 

l ...\" J .., 
J ~ I, '" 11.1 ~/ 

4 

5 . 

6 

1 

8 

9 

10 

11 
12 

13 

14 

15 
16 

ITEMS TRANSFERRED TIME REASON FOR TRANSFER 
ROUTINI 

l--3 <f?OO ;?A/tJ-/t"JP.-S a ec 
a GCMS O &CMS MGR 

a OR8 PREP 

a OR8 LABM8R 

a INOR8 LAB 118R 

a LAB MGR 

a OFFICE MIR 

DISTIUIUTION, WHIT[ -Somplt C,n,odieA PINK - Projecl llloAottr 



ENVIROOfNE 
ENGINEERS 
12111 Lock I.,.• II•. 
IT. L••I•, MO •Jl4• 
IJ14l 4J4·•••o 

SPECIAL INSTRUCTIONS: 

CUSTODY TRANSFER 

PAOJEC T NUMBER : 3J41.\--fo:rf) 
REQUESTED BY : -------

SAMPLE IDENTIFICATION 

2 DATE 

RECORD/LABORATORY WORK REQUEST 

DATE WORK IN . ~ REPORT TO ·r~I..- Pauo7_01/B. 

RECEIVED BY : G ..................... '-""'-"""""--,..,,£..oATE REQUIRED : ~,l');@S 

ANALYSES REQUESTED 

11Lf I I I I I I I SITE CODE/ .., 
LAB NO . iCOllEC TEO 

PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION -
1 -rw-:1- o,hc,./~ Hc..L f ~..,.\~~~ J ~~4R--= ff-<, ~ .. R-c 
2 J. I.~~ '-~s " 1-n\. ~. c.~. Pb ~ -----4 

,\Ge ~k«L, V 
_, , . 

J 'f 
1~ \\-t..x'.)3 

4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 
ROUTINI 

D ac 
D 8CMS O 8CMS M8R 

D OR8 PREP 

D OR8 LABM8R 

D INOR8 LAI M8R 

D LAB M8R 

D OFFICE M8R 

OISTIIIIUTIOIII , WHITE - Somp11 Cntodl1A PIIIIK - P r o ject IIOAOtl r 



ENVIROOt'NE 
ENGINEERS 
12111 LoelllH. 11,. 
IT.LHle,110 .,. •• 

l:S14) 4:S4·H•o 

CUSTODY TRANSFER 

PROJECT NUMBER: .3/'t.J/--A:rtl> 
REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 . SllE CODE/ DATE .., 
LAB NO. PRESERV. 

~ SAMPLE DESCRIPTION COLL EC JED 

WORK REQUEST 

REPORT 10: :rpt L- Pagea_o1 JB 
RECEIVED BY: ~~~~..!::!:~--uATE REQUIRED:~ 

ANALYSES REQUESTED 

CONTAINER 1ffl I !!/I I I COMMENTS 

1 ,w-J ~7/J;J./elJ tk":L t b)_,,_\ u -:--\c IJ r,trb.fc.A= r:k Se~fh 
. 

i 2 

J \II 'I/ ~ 
4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 
16 

ITEMS TRANSFERRED 

6 "'1\-~ L-. ... ( " Ha d" ,JI ~1t° ~k I f\..-
~ '\ ~ t\n J..:.. J q 

-

. 

REASON FOR TRANSFER 

01$Tl118UTIO1f: WHITE -Sompl. c,u,odl•.. PINK - Project ........ , 

. I , 

R0UTINI 

0 QC 

-

a GCMS a QCMS MGR 

0 OR8PREP 

0 ORQ LABM8R 

0 INORQ LAB MQR 

0 LAB M8R 

0 OFFICE M8R 



ENVIRODY~ 

~2~~Rd 

CUSTODY TRANSFEH RECORD/LABORATORY WORK REQUEST 

PAOJEC T NUMBER : 3/ L/'f-(3troJ 
IT. Lo11le,II0•114• 

1114) 414·•••0 REQUESTED BY : ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE .., 
LAB NO . PRESERV. 

t- SAMPLE DESCRIPTION ICOLLEC TEO -
1 -rw-'+ ~,h~~ lf-ci_ 
2 "-
J 11,, 'II HOO't. 

-
4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 

DATE WOAK IN 7- AEPOAT TO t/tll..- Paga~ol/8 

RECEIVED BY e_} :fl...f 1,.-oATE REQUIRED : Cl?/{~ 
0 

CONTAINER 

~) lll\-1 "t,J., 
·~)Qt: ~\n1.:c 
~'\ £H-.fl~ 
,. 

ANALYSES REQUESTED 

1 ;~r Ill// I I COMMENTS 

./ 
I 

\) 

REASON FOR TRANSFER 

~ /" ll :;; Ac;,. ( e ,,'*-. 
1-1-~ , cJ,6,P!i ~ "" ..... , ,. 

R0UTINI 

D 8C 

0 8CM8 0 &CMS MIR 

0 OR9PREP 

0 OMLABM8R 

0 INORI LAB M8R 

0 LAB MIR 

0 OFFICE MIR 

DIITIUIUTION, WHITE -Sompte C011todle~ PINII - Pr. jtct llleA•t•• 



ENVIROOVNE 
ENGINEERS 
IZ1e1 LoClll011d 11,. 
IT.LDllll,MO es14e 

IS14) 4S4•HeO 

CUSTODY TRANSFER 

PROJECT NUMBER: 3Jl/'f-ff::;on 

REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODEI DATE 

"' LAB NO. PRESERV. ... SAMPLE DESCRIPTION COLLECTED 

1 ,1u-S- o7ll~A tiCL - J, 2 
3 t, I ., ~'2 , 

4 

5 

6 

1 

8 

9 

10 
11 

12 
13 
14 
15 
16 

ITEMS TRANSFERRED 

DA TE WORK IN.---,~..,;..,,..-.::...

RECEIVED BY: +-.,t..:.;.z..LJi.==~ 

WORK REQUEST 

REPORT TO· "T(M,L-- PagelOot /8 
ATE REQUIRED: cq.,1£µ 

ANALYSES REQUESTED 

CONTAINER if/1///// I I COMMENTS 

b'\k-,. .\"~ls 1./ J\A.P-6r/t-_ As 5-t!, ~' 
~\l'it\:- cl-u 1./ U-c. ,ci c.r.'Pb.~--., 
~ Mc-. Net~ I~ 

0 , I , 

-
. 

ROUTINI 

-:SE-5 a ac 
a &CMS a GCMS MGR 

a OR6 PREP 

a OR6 LABM8R 

a INORG LAB M8R 

a LAB MGR 

a OFFICE MIR 

DIITIIIIUTION, WHITE -Sample Co,110•1111 l'INIC - l'rojecl Mo11091r 



ENVIROCNNE 
ENGINEERS . 

CUSTODY TRANSFER 

PROJECT NUMBER : '3Jtj.'t:::f,alrj 

REQUESTED BY : 

RECORD/LABORATORY WORK REQUEST 

12111 LocU•11• 11, . 
ST. L••I• , 11110 •114• 

1114> 4J4·•••o 

SPECIAL INSTRUCTIONS: 

-------

SAMPLE IOENTIFICA TION 

2 SITE CODE/ DATE 
w LAB NO . PRE SE RV. 
I- SAMPLE DESCRIPTION iCOLLEC TED -
1 ,r-; -1 t>7/H/P,'A "~L 
2 

I I ,\ 
3 ~v ... ~ Hool -
4 

5 
6 
1 

8 

9 

10 
11 

12 
13 
14 

15 
16 

ITEMS TRANSFERRED 

• ... WOAK IN . 7~ ••••• , TO Tf.lL ····" .,JB 
RECEIVED BY ~ ~¼ATE REQUIRED . Oe/{a-/e8 -

ANALYSES REQUESTED 

CONTAINER ~l!ill/lll/ COMMENTS 

~\ 1't) ..... \ u::..lc V 
1\ &-- <:lo~ I 
f\\ llt:P"-.4~ v ...._, 

TIME REASON FOR TRANSFER 

~I< 5:: As 5~ R< 
#~ \ rJ cj", Ph· R~ .d 

~~: r;.., M~ 
I I 

. , 

ROUTIN9 

o ac 
0 8CMS O 8CMS M8R 

0 OR8 PREP 
0 OR8LABM8R 

0 INOR8 LAB M8R 

0 LAB M8R 

0 OFFICE MIR 

DISHIIIUTION , WH I T( - 5omple Cut t odle11 PINK - P r o jec t lll•ut 1• 
r.n1 n _ r ;. , .. r,,. .,.. 



ENVIROOV~ 

~u 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: 3 JP:t:f/orn DA TE WORK IN. / REPORT 10: ·rw..L..- PagJ.l,1 /a 
IT.LHla,IIO ..... 

,,.., •:s•-•••o REQUESTED BY:______ RECEIVED BY:--~~~=.;;.~ DATE REQUIRED: cej@/efB 
SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 
Ill LAB NO. icOLLEClED PRESERV. ... SAMPLE DESCRIPTION 

1 Tc..-::J 167/1 I/N3 lolci-. 
l.-2 

3 \J .. 1~ "~'.{ 
4 

5 

6 

1 
8 

9 

10 
11 

12 

13 

14 

15 

16 

ANALYSES REQUESTED 

CONTAINER i~,rl I I I I I I I COMMENTS 

t.,,- ~J t1n\( ./ 
§l_\ ...... .-:l_ \)~ " ~~ ~J.:_ J 

TIME REASON FOR TRANSFER 

t~ !_,. (c B ::; A<.. . < IL" A. 
• ({., --.J' 

L-. r'..l .~ ... \)l ~. . . 
NCA. • Fe I M\A. I .., 

. . 

. 

ROUTINI 

a ec 
0 8CM8 0 &CMS M8R 

0 OR8PREP 
0 OMLABM8R 

0 INOR8 LAB M8R 

0 LAB MGR 

0 OFFICE MIR 

OISTIIIIUTION• WHIT[ -Somp1e Cntodle" PINK - Prejecl lle"•t•• 



ENVIROOfNE 
ENGNERS 
1z1•1 Lao1a11,111,1. 
IT. La•I•, 110 •si•• 
1:s1•1 •:s•-•••o 

CUSTODY TRANSFER 

PAOJEC T NUMBER : .JJLIJt:fralo 
REQUESTED BY : ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 
161 LAB NO . COLLECTED 

PRE SEAY. 
t- SAMPLE DESCRIPTION 

1 TG-3 o7/~RA Hc-L . -
\ 2 

3 " "- II ~., -
4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

WORK REQUEST 

REPORT TO · 3],\L Pagef301 J.8 
RECEIVED BY : -'-~~~~~DATE REQUIRED : <?f,J/fJ/e/3 

ANALYSES REQUESTED 

CONTAINER I/Jl I I I I I I I COMMENTS 

t:;1)~.J v;..l(. iv' 
·~~Glu .j 

' 

\\o-t ~..I !./ 
-· 

TIME REASON FOR TRANSFER 

,u~n -- As (,a~ 

t-4-c • ~J rk Pl: ~ ~ 
k~ : Fr'. j,f ~ I "J 

., J 

p iea c_ µ )\ .... +--A'> -+--L.?-_; 
--1:::: ~ ~ ~ -•• ,.A\ I.. 11\A ,J 

k.-. l\.,rtj J I . 'J .. ~ 

1,., I c. ... \...~ ... +.... .--L.. 
I 

~,-,. c:c r.a \I E-ir..l ~ --
~ .• ·- --1... <-l~ .... ' .. -L. _};;;,;_ 

ROUTINe 

a ac 
0 8CMS O 8CMS 1118ft 

0 ORe PREP 

0 ORe LABM8R 

0 INOR8 LAB 1118ft 

0 LAB M8R 

0 OFFICE MIR 

OISTlt 18UTIOIII , WHIT[ - Sample Cu1odle11 PINI! - Projecl ll•11e9er 

I 



ENVIROOt'NE 
ENGINEERS 
12111 Lockland ltd. 
ST. LHle, MO .314. 
1314) 434·H•O 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: 3'\\-'t-fa;to DATE WORK IN. /..._3 d'; REPORT TO -;-Ml- Page/!f.01 /B 
REQUESTED BY: ______ _ 

SPECIAL INSTRUCTIONS· 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1[fh1 I I I I I I I 2 SITE CODE/ DATE 
COMMENTS ... LAB NO. ICOLLEC lED 

PAESERV. CONTAINER 
II- SAMPLE DESCRIPTION ~ ~ 

1 TC:s-llr. ,.,,, /r~/AA IJ.ci a,lb~\~\. J ,,._., .. , ... J,. & =- ~.s~ A. 
2 

• 1• 

b) '-*: ('"I \c.11 V l l' , 4-) ll.L. • ~ . r~,4> IR,. 

l't)(*. ~n r-J.'.. Iv 
..., I I . -,, 

3 ', ,11 'II l)6. ~P, a,\a... - I ~ 

4 

5 . 

6 

1 
8 

9 

10 
11 

12 

13 

14 

15 
16 

ROUTINI 

D ec 
D GCIIS O 8CIIS M8R 

D OR8 PREP 

D OR8 LABM8R 

D INOR8 LAB 118R 

D LAB IIQR 

a OFFICE MIR 

DISTIIIBUTION, WHITE -Sample Cu1odlo11 PINK - Project lilo1101er 



ENVIROm'NE 

~2~~~R4 
CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER :~~ 
IT. Le11l1, MO •514• 
1514) 45•-•••o REQUESTED BY : -------

SPECIAL INSTRUCTIONS: 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE .., 
LAB NO . PRESERY. .- SAMPLE DESCRIPTION COLL EC TED -

1 -rx-t_ 1')7/1~,e ~U) 

I I 2 

3 

4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

DATE WORI< IN . ~ 
'-,--½,~~~ii--: 

REPORT 10 ·,till- Page~~ 

DATE REQUIRED . C4/P/88 

ANALYSES REQUESTED 

CONTAINER 1/ I I I I I I I I I COMMENTS 

~lu),J ~~(~ ~ -

TIIIE REASON FOR TRANSFER 

~ J_ 01'\ l \J 
I 

ROUTINe 

o ac 
0 8CIIS O &CMS MGR 

0 OR8 PREP 

0 OReLABM8R 

0 INOR8 LAB 118R 

0 LAB ll&R 

0 OFFICE 118R 

DISTIIIIUTION , WHIT[ -Sa"'P'• Cwllodle" PINK - Proj•cl ........ , 



ENVIROOVNE 
ENGINEERS 
12111 Loclllolld Rd. 
IT.LHla,MO 11141 
1314) 434-IHO 

CUSTODY TRANSFER RECORD/LABOR TORY WORK REQUEST 

PROJECT NUMBER:,3}¥:t-ft;'rro DATE.WORK IN. ---'--7*r1"?h,,_-.... P:~., REPORT 10 TML Pag./~1.1S 
REQUESTED BY: ______ _ DATE REQUIRED: eJl8/[it)f'/B r, 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 

"' LAB NO. PRESERV. 
!: SAMPLE DESCRIPTION iCOLLEC TED 

1 ,Y-i. 07lll ,~ Uc.L - . 1., 2 

J ,~ II UIJO"t 
4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 
16 

. .:-i 
~ 

CONTAINER 0 
:> 

~Jlk\ ..... l viiJ~ iy 
~C14--c.\nc1. 

~~Ila~ -- ' 

ANALYSES REQUESTED 

:w /////// COMMENTS 

,I 
,I 

REASON FOR TRANSFER 

Md:alr e, == A .s. 5c.-. 
A-c \-\<.. u.c...~. \<b 
~..., '-'' I • 

. l l... . F.P M."' 
r I 

. 

I 

ROUTINI 

o ec 
0 &CMS O &CMS 118R 

0 OR& PREP 

0 0R8LABM8R 

0 INOR8 LAB MGR 

0 LAB MGR 

D OFFICE M8R 

DISTIUIUTION, WHIT[ -Somplt Cutlocliell PINK - Projtcl MeAottr 



ENVIROOVNE 

~z~~~R• 
IT. Loola,11o•s14• 

1514) 4S4·•••o 

CUSTODY TRANSFER 

PROJECT NUMBER : 3J't4-ettm 
REQUESTED BY : ______ _ 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SITE CODEt DATE 

RECORD/LABORATORY WORK REQUEST 

DATE WOAK IN.,}f3~ 
RECEIVED BY ; ~ 

C7 

REPORT TO 't11\L Page /?ot JB 
DATE REQUIRED : t::6/i:;>.f!Yt, 

ANALYSES REQUESTED 

-~ 
r:t:: ;J7 I I I I I I I 161 LAB NO . PRESERV. CONTAINER ~ COMMENTS 

t- SAMPLE DESCRIPTION ICOLLEC TEO -
1 T'{-;:) r,, I lWP-.fi f-4c_L 

• i 2 

J ~ 11, ~~<. 

4 

5 

6 

1 

8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 

-3 

'3\uri,J\lin \, Ir{ 
;_\~ ~\,,('( V 
() ~4:: ,~cl., 1,/ 
-

TIME REASON fOR TRANSFER 

M.~ ~ B ::- l+,r;: Se, ~ 
u.. . (\.Lr .... fh. ~ --1 

-,;) I I . 
Mr; I Fe;A/llA .. ., 

ROUTINI 

0 QC 

0 GCIIS O 9CMS MGR 

0 OR8 PREP 

0 OR8 LABM8R 

0 INORQ LAB fllQR 

0 LAB MQR 

0 OFFICE 118R 

DISTIIIIUTION , WHIT[ - Sample cu,odi•ft PINI( - Pro i•c• ... ft ••• , 



ENVIROOfl\f 

~"'-
n.Lool1,MO •:s14• 
IJ14) 454·-HO 

CUSTODY TRANSFER RECORD/LABORAT.ORY WORK REOUES T 

PROJECT NUMBER,3)1\'r:ft«:o •• ,. wo•• IN. ~ REPORT TO :J:l!IL- •••• lfJ,.,JE 
REQUESTED BY: ______ RECEIVED BY:(__;;, (pDATE REQUIRED: 08/tct jei3 

I I 

SPECIAL INSTRUCTIONS· 

SAMPLE IDENTIFICATION 

2 SllE CODE/ DATE 

"' LAB NO. PRESERV. ... SAMPLE DESCRIPTION !COLLECTED 

1 T'<-~ 671 -;J./~ \-lcL 
2 

II -L 
J 111 ~ II \.\~, 
4 

5 

6 

1 
8 

9 

10 
11 

12 

13 

14 

15 
16 

ANALYSES REQUESTED .. 

CONTAINER i!fljf I I I I I I I COMMENTS 

~ Ueru.\ \J ih.l <; 1.v1 
6\ n..\-- G \cu:c V 
i~ ~h4... IJ 
-

TIME REASON fOA TRANSFER 

tv\eb \c ~ - A-<. , {,o 

ll-a . ~ c; • (' ,J (' ..n-., 

f)~'~.,,. •-.) J 

, , 

I 

IIOUTINe 

a ec 
a 8CMI a ICMI MIii 
0 OMPll[P 
C OMLAIMU 

0 INOll8 LAI 111111 
0 LAI 11811 

0 OfFICt'. Mell 

DIITIUaUTIOII, WHIT[ -s .... ,,. Cuo•ollo" ,. .... - ,.,.jut ........ , 



ENVIRODVNE 
E~ERS 
12111 Locklond 11<1. 
ST. Lo11la, MO 15141 

1314) 454·1910 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJEC f NUMBER , 3/'f'f- 80a'.J OHE WORK ~t~t 
REQUESTED BY~~hti-c k14 RECEIVED BY t'Jt/J t>_J 

REPORT 10 ---r/UL P1geLot ~ 
DATE REQUIRED "j/-Jf-tJ-:if 

SPECIAL INSTRUCTIONS: ftu,ALS{jj)_: b Se. k ''t-· Cr J. Cr j fb. BA-, 
I I • I I , 

IJ ~ ,:.,,t In ,J ANALYSES REQUESTED 

SAMPLE IDENTIFICATION I jlfl1 I I I I I I 2 SITE CODE/ DAU 

"' LAB NO . COLL EC l ED PRESEAV. CONTAINER COMMENTS .... SAMPLE DESCRIPTION -
I li<XJ718'-/ -rv.>., 3 iJ13 -ts~ tflL :1x 'ION.&.- kl "'-' A-=t c.Jl..5 

2 I )HJQ3 Q.,-- p._, ./ 
J J, J }fL L 1x Or Cn. :if 
4 7/b) TG-.s ax '-f(J .,,,.L, I./ 
5 ~ ~x Or(rL I/ 
6 ' ' 

,. J+JJ<J "\ n. P1-- ,/ .is 

1 7 I '6/; ,:5 - ' 1-,3- ~ ¥ foLl'l j V '-{(/ Al.I., J Y)IL-

8 I ,.) _c::i) Cc.... v ~TM.5 /j,); 

9 J, .~ ~ 1-V j & :,e, /fu., 1Jtr a. 
10 7181 Tj -;).. ;:).'I. '/0 M '- v (__r f b Bu. . 

, 

I . 
11 I d\.<:7) Cv v 
12 j .I J 
13 7,~~ T.S-,3 ::J.',('10 Ml.. J 
14 I ~ CL 5"0 Affl3 I 
15 4 "' ' ~ J i.J J , 
16 

ITEMS TRANSFERRED RELINQUISHED BY DATE TIME RECEIVED BY DATE TIME REASON FOR TRANSFER 
ROUTINI 

D ec 
0 GCMS O GCMS MGR 

D OR6 PREP 

D OR8 LABM6R 

D INORQ LAB M6R 

0 LAB M&R 

D OFFICE M8R 

DISTRIBUTION • WH ITE - Samplt Cutl odla n P INK - P, o jact lllona9a , 
Vfl.l ow - Rtco,dt GOLD - r,ald Co,r ' 



ENVIROOVNE 
ENGINEERS 
12161 Loclllo11f ftf. 
ST.Loula,MO 6Sl46 
(314) 434•11160 

CUSTODY TRANSFER RECORD/LABORATORY WORK REOUES T 

PROJECT NUMBER, 3/'f'f-lipdO DATE WORK IN. 7-~-~5,' REPORT 10 //11(,, PaoaJ ol J 

SPECIAL INSTRUCTIONS· 

AE QUESTED BY: B..vFm c:> {aE RECEIVED BY:7S?d ri,t!) DATE REQUIRED: $'-,;J·lJ Y 

l11.er~(jj)_ '~ f.y- I < 
I 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 

"' LAB NO. PRESERV. ... SAMPLE DESCRIPTION COLL EC TED 

1 <,l<,,;,Y\i I f ~ , ;}- 4 7-/3-fJK LoLu 
2 

I 

J ~ 

4 71CJO -rs-ro 
5 

6 I 

1 7,,., 15-_s' 
8 

9 I 

10 it'll 4 ,X-:J. r ,. 
11 

12 

13 

14 

15 
16 

CONTAINER 

~)( 3/{) l'llL 

JS() c6-L. 
t 

Jx '-fQlhL 

:l'illa.AM~ 

! 
:J xL/tJ M'-

::J.. c:; () 'c;-;. L. 

J 
~ le LJO ~L.-

DISTRIBUTION, 

ANALYSES REQUESTED 

l(/1 I/ I//// COMMENTS 
-

lvl 
./ 

i/ 
./ 

v 
v 

IJ 
./ 

./ 
J 

WHIT[ -Sample Culladien 
YELLOW· Records 

IJJI\-Tcll. - T/21 P 01 .fuJ'll 

PINI< - Projecl Mono91r 

GOLD- f11ld Co,r 

D 
D 
D 
D 
D 
D 
D 

ROUTIN8 

GC 

GCMS O GCMS MGR 

ORGPREP 

OR8 LABM8R 

INORG LAB MGR 

LAB MGR 

OFFICE MGR 



ENVIROOfNE 
ENGINEERS 
IZIII Lac•la11d ltd. 
ST. La11l1, MO 15146 
1314) 4S4·1HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER:3/cftf-J? DATE WORK IN. REPORT 10 TU! L Paga lo, r 
REQUESTED BY: B,,,._/F~o Co5ECEIVED BY: ----- DATE REQUIRED. ~-13-J>~ 

SPECIAL INSTRUCTIONS· Trl;{_o.x F/~ - D ERA 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 

"' LAB NO. PRESERV. 
t- SAMPLE DESCRIPTION COLL EC lED 

1 -rrh"-s- 7-f3-~ HcQ. 
2 . t I II HNO;t 
J II , J ,+LJ-
4 ' 5 "" 6 " 1 "' 8 "' 9 "' 10 ['\__ 
11 "' 12 "" 13 " r-.. 
14 "" 15 ~ 
16 

........ 

ITEMS TRANSFERRED 

-3 
-...3 

CONTAINER 

l-10JV,t,J 
Gt P/ 
ri.-flt Cr/ 

I--

"*-~ ANALYSES REQUESTED 

~!1
/////// COMMENTS 

V 
V 

v"' 

REASON FOR TRANSFER 

• 'l 
:ff{ M cP fr,. V c- ; As . s e , 

A-ei H~ Ir J f,,,._ 
Pb R~ Na ,F:e_ .i- /Jt14.. .. ., ., ., 

ROUTIN8 

0 GC 

0 GCMS O GCMS MGR 

0 ORG PREP 

0 OR8 LAB MGR 

0 INORG LAB MGR 

0 LAB MGR 

0 OFFICE M8R 

DISTRIBUTION' WHITE -Sample Co1odio11 PINK - P,ojecl Ma11a9e, 
YELLOW· Aecorda GOLD- Field Co,r 



ENVIRODYNE CUSTODY TRANSFER RECORD/LABORATORY 
ENGINEERS 
12161 Lockland Rd. PROJECT NUMBEn3/ '-I-cf- - ff' DA TE WORK IN. -----
ST.Loula,MO 65146 B _N- / Co -
l514J454·6HO REQUESTED BY:'-t.JLCU.D C-RECEIVEO BY: ____ _ 

SPECIAL INSTRUCTIONS: D_c.-}Z __ /1-__ - . ,l"'~u(' _F_/-;.f 

WORK REQU[S T 

REPORT TO TU1 L Page L, er 
DATE REQUIRED. g>-/3-f>G> 

c.l1' ~ 
ANALYSES REQUESTED 

SAMPLE IDENTIFICATION l!;r/////// 2 SITE CODE/ DATE 
w LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLLEC TEO 

1 T5-=L ____ 17-13-W ColtK 2 ... 'If) ...U V l al._ v 
-- - - -

2 T.s- I I f I I - ~~-o<!.c k/ It" - J~) 
TS_-:_/_~ 

-- -- - v -- - - --
3 II ,, 

:Js"Occ ti/ ~ Me+af~:*s.Se,~~ ----- -· -, 

4 \ C' Pl. <!_,... f b
1
' B~. ,~ 

" 
·-- --- - - --·- --·--- ·--- --

- • I I ) 

5 -

" 
-· - - --------··- i--- ---

6 

1 "' ------
8 " 9 "' 10 "' --- -

' 
---- ------- ~-------- - -

11 

" "" 
-

12 

"' 
---- -- >--

13 
t---- ----- ---- -----

14 ' i\. --- --15 

16 
-

ITEMS TRANSFERRED RELINOYISH~O BY Dale Time RECEIVED BY Dale Time REASON tor TRANSFER 

I --3 ~JI/_~ I/~ I.., I• .A;; :/fov rJ Ei.,<'/J ~(3-~ '(Ka ~etrJ;/,:~ 
,A__. - ..J 1''7 VO 

'f~- 7/t·t!/JJ( ~Ir /\I'-
-- ..., v, --

i - '"-;z, ~ OiJu -- ---- .. 
,- I - .. , 

-- ----- -

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

DISTRIBUTION, WHITE -Somplt C•t•odian PINK - Pro1tcl Monogtr 



ENVIRODYNE 
ENGINEERS 
121111 Locllla11d Rd. 
ST. Lo11la,MO 1151411 

1514) 4ll4·11HO 

CUSTODY TRANSFER RECORD/LABORATORY 

PROJECT NUMBER: 314-'/-'t? DATE WORK IN 

REQUESTED BY: MO\P? Cf1ERECEIVED BY: -----

WORK REQUEST 

REPORT TO Tlfl1. L Page3ol 'Z 
DATE REQUIRED. t!f-/3-f?t;> 

SPECIAL INSTRUCTIONS· DE ~A - P'vt.~x· .F/d_ 
~~~ ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1brf///l/ll/ 2 SITE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS 
t- SAMPLE DESCRIPTION COLLECT ED 

-

1 I_S -2-- -- t1-13-gf ('l'l (cR 2. -1(},J_ V ,•Js v -- - 1--

2 Ts- .2.. ' ,, ,, 
-'J.SrJ CL. __ V 

A -- - --- - - -
J ,.s - 1. ---

,, I/ 2£0 cc ___ V 'rf liletcJ' S: As, Se. 
4 \ .11 "-'j • tf '1. I CJ ,-c.,.., -

... ·-·- -- - -----·--- ·-- -- --

" Pb~ 
., > 

5 ,. 

"' 
- - --------- -- -f--

6 

7 " 8 "' 
--------

9 ~ 
10 ' \.. --- "'-------- ~---- ·----· -
11 
12 '\. 

'\. 
---- -- -

13 
----- ---- -----... 

14 ---- --
15 

16 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time RECEIVED BY Dal a lime REASON lor TRANSFER 

1-3 lhl Ji(, ~D:sb- ''l-(3-~ (~O Lf~ F~,,, ':IJ-0 ;itt St1l//"~ ... ;----
·-r;;z-& ~ tWL, f ---- , , 

( '-~ 1. '-• --
,, Y/~ 09'30 I ._._ ., 

'I --- -----

---- -- - - - -- - --- -- ----·· 

DISTRIBUTION· WHITE -Somplt C•1•0d1on PINK - Pr oJtCI Mono9tr 
vs: 1 1 nw - A•r-ntth GOI o- r 1eld Cop" 



ENVIRODVNE 

~2~~~~~Rd. 
ST. Lo11la, MO 63146 
1314) 434-611110 

CUSTODY TRANSFER RECORD/LABORATORY WORK REOU£S1 

PROJECT NUMBER:3/c/-'{--f DATE WORK IN. _____ REPORT 10 [U1L Page tfo,.1 
REQUESTED BY: B~{r;, Coe RECEIVED BV: ------ DATE REQUIRED. 9-/3-B>? 

SPECIAL INSTRUCTIONS· DE!'iA- Tr'1.&\.)C .F/c/, 
.u ,. ANALYSES REQULSTED 

SAMPLE IDENTIFICATION ;(II!!//!!/ 2 SITE CODE/ DATE 

"' LAB NO. PRE SE RV. CONTAINER COMMENTS t- SAMPLE DESCRIPTION COLL EC TEO 

1 TS-3 ~-13-rr ColcR 1.:-rv .. 1_ "·'~ 
v ~ 

T.s--3 -
2 If 11 

':M!Z. .. ~c.k.l V -- -- f-- - • -
3 1"'.5-.3 ____ I/ ,, ~,;'«_(;_/ {/ ~ 1,/(_ef a¼! As.Se. /4 L ----- -
4 '\ Uc. . r J, c..,-.'p b.13~ .... ---- - - -- -- - ----- --'--- --

\ 5 V 
, 

-
---·----- ------ ----------- -- - . 

6 ~ 
1 ' ------
8 "' 9 "' 10 " --- ---- ------- ----- -- ----

11 ' "" 
-

12 
--- -- -- - - --, 

13 ' --- --·- - --
14 

~--- --- --
15 
16 

ITEMS TRANSFERRED RELIH9UISHED' B V Dale Time RECEIVED BY Dale Time REASON tor TRANSFER 

i ~ ~ fl//, ,,1/l~v '-11-n I~ .£-!'1!-,; Bx - -- 7-_/3-R/ /801> 51,,i '~ / ;' ~----
½v 

, , -
1-...3 llio {=--X'. t?i.£) ;-:R,{7 A f/ ___ 

-
I 

- - ------

-- ---- ------- - - - - --- --- ---· ------

OISTRIBUTIOf'I, WHITE ·Somplt Cullodion Pltll< - Pro1tcl Monogtr 
vi:,,nw- A.,rnutt GOlO-r1eld Copy 



CUSTODY TRANSFER RECORD/LABORATORY 

PROJECT NUMBER: t,( <fl/ - 8'" DA TE WORK IN 

ENVIRODYNE 

~z~~~~~Rd 
WORK REQUEST 

REPORT TO JWIL PaguS-:,7__ 
DATE REQUIRED. S-(3-,Y;:? REOUESTED BY: Buf/;_/o (ObEce1veo ev -----

SPECIAL INSTRUCTIONS-D __l:=-~ __ A_ _,; .. f"IA.."-.._)C_ .Fi.I/_ --

ST.loule,MO 65146 

C,14) 434·69110 

~~ ANALYSES REQU[STEO 

SAMPLE IDENTIFICATION ~YJ§J!!l/!I/ 2 SITE CODE/ DATE 
w LAB NO. PRESERV. CONTAINER COMMENTS 
I- SAMPLE DESCRIPTION COLL EC TEO -
1 _y_s-_'f_ __ i?-/3-"8~ Co/ri 2. ~ t£a.liJ~. V 

- -- -
2 TS-i./- II ff . ,S() cccd V 

" 
TS -: _'f~ 

·- -- - - - -- -~ 
3 I/ 1/ zs-~c£4:L I/ - WtMet~ ~; A-<; .Se, 

-·--·----- - -· 
4 ' A-~ , Uoi lei., Cr..J._ 

"' 
·- --·--- - ----. ----- ·-- '--- --

5 . fSb, · irBa... 

"'-
----- ------- ---------- '--- -1- ,I ---::::....L-

6 

1 "-. ____ . ____ 
8 "-. 
9 " ·- -

"' 10 '---- - "'--~-----· --- -- ----- -

11 -
12 " ' ·- --- --· -
13 

~----· ----- ----· 
14 ------- ----- --- ---

15 

16 

ITEMS TRANSFERRED RELIN9UISHED DY D•le Time RECEIVED BY D•le Time REASON for TRANSFER 

I -- 3 (>I{/ ~/J~ ..;,~ ---- 7-(3~ r=J E2k-- HJ-BJ Sh' ' IS'Pt> tr~[) ,~~~- -,_ ----

~~ (ex :rtYirJJ E~lk. V 
r, -

t--3 ~~ 
- I 

----- -- --- .. 

--- - ---

-------·- - - . - -- - ·-· --- - -- . --- -

DISTRIBUTIO~ WHITE -Samplt Cuttodian PINK - Pro1ecl Manage, 
V<f • • n,., 0• ~--r-4• ~01 n - f If' lei f' n 0'11 



ENVIRODYNE 
ENGINEERS 
12161 Lackland Rd. 
ST.Laul1,MO 63146 
(314) 434-6910 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: :3i 41..\-~DATE WORK IN ----- REPORT TO :itML Pagelt_o1 _? 
REQUESTED BY: ~l,i.,.$/o COEnECEIVED BY _____ _ DA TE REQUIRED. cJa/t3/e:8 

> • 

SPECIAL INSTRUCTIONS· 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION f/!/1/////// 2 SITE CODE/ DATE 

"' LAB NO. PAE SE RV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC TEO 

1 TW-~ ",h·dACs. ff-c.L ~ 't<l~fc;J5 .j Me+12 b: ~ = A-5, Se -
2 

I -¼-~~t~1 1 f+.r.. ~c r...J ~.'Ph t .. I, 

Q - --
3 --'~-- µPr-, ~1 MJ (Rfut-v,., 

, ... 
' ., --~ ~n-~-~ lifi -

4 
I ' I 

. - --- - - --- -·--·--- -- ·-- -- -· 
5 

-- --- --·-----·- -- ---
6 

1 ------·-
8 

9 
·-

10 ---- -- -- ------- --· ------ -
11 

-
12 

-- ---- ---- .--

13 ----- --~-- ----- -----
14 

---- ---- --- ---
15 - ----
16 

I 
REC~V~BY REASON for TRANSFER 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time o~••1 Time 

l-:<. ~ lnT/\lM I~ VY?/~ r~ ()~) . ,.. 
, . , ---·- . 

,___ --·-- -- ---

---· - ----· 

·- ---- --. - - - --- ------- -- ---

DISTRIBUTION· WHITE -Samplt C,ntadian PINK - Pro11ct Mana91r 
"s: 1, nw. Q.,,-,..,.,1,. r,010-f1tld Coo, 



ENVIRODYNE 
ENGINEERS 
12161 Loclllud Rd. 
IT.Lo11l1,MO 6:Sl46 
1514) 454·61110 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER:~44-f{..(:(lJ DATE WORK IN. ____ _ 

REQUESTED BY: P4f'do (of;: RECEIVED DY:------

REPORT TO -::t:M'-- Page 7_01 ::{ 

DA re REQUIRED: oB/\lf6'o 
SPECIAL INSTRUCTIONS: 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION i~J I// I I I I 2 SllE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS 
t- SAMPLE DESCRIPTION COLLECT ED 

1 T~-6> CS7I \3/~'t> l'f'\Lt) GllJt0_-1.vw! :-I ~-L.Lf:\-~ ~5~ . \. l.P-~~ ~ 
-

2 --r A~ - \.\-.. ~"-
I 

·--- -- --- - ---
J 1~ ~ ~~-~L IJ t>\::--·(\" -· I I 

--
4 -- ----·--
5 

. 
-- --- -- '-- -

6 

1 

8 -

9 

10 --- --- ,__ ____ -·--- ,-
11 

12 ---- --
13 ~-·-- ----
14 ---
15 

16 

ITEMS TRANSFERRED RELINQUISHED DV Dale 
I 

Time RECEIVED BY Dale Time REASON to, TRANSFER 

1-'.7,,. ,. \ J'\_ - n/u/~ .IP-dl - I I/ - . -

1-3 ( JF~ »=.,< 1-/jy ~) "lY/1-£>~-- --- ----, ·7 
- ·-----

. - - - ---- ------· ----------

DISTRIBUTION· WHITE -Somplt Cu11odion PINK - Pro 11cl Mono91r 



ENVIRODYNE 

~z~~~~~ftd. 
ST.LDula,110 65146 
(514) 434·6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER, ~f<fj;-Y DATE WORK IN _____ REPORT TO T/111 L Page g>o, 1 
REQUESTED BY: e-;;JJ~ CotiECEIVED BY: DATE. REQUIRED. --- / 3~j;> 

SPECIAL INSTRUCTIONS· D e,rA- -r;:~ Ff cl. 
~ '\, ANALYSES REQUESTED 

SAMPLE IDENTIFICATION i!l!J//I/I!/ 2 SITE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC TEO 

1 T.s-S r?-/3-G'F ColrA.. ~-tfi)JJ1,'nJ tv 
2 Ts-:; I/ I I -~cc._q..1· !V ffltefJt = As.5-e, .. -
3 T.c;.- .r__ // IL_ ~Cf_fr: v A<t I It. Cal e,._ p j & 
4 ' 

V • ,. - , 
- - ------

" 5 
. 

·- - -- '--- -
6 " 1 " 8 '\. 
9 "" 10 ' --- "-------- -------- ·-

11 
12 "'-.. ---- --

" 13 k-- ---- --
14 ----
15 
16 

I I 1 
Time 

I REASON lor TRANSFER ITEMS TRANSFERRED RELINOY,ISHE(! BY Dale Time RECEIVED BY Dale 

J - ~ ?i--:/1/; .Bl~ · 1111-~ lE~'l'EA- ~-13i'j S4' ' 16P~ (KtlD < {~,Y/r-::_ - ~, 
~£) f1e '?ty/~ ?x/_7 r\~ -l--3 ~ - ---- -. 7 

- ------
- - - - ---- ---·--· --·--·- --1--

DISTRIBUTION' WHITE -Sample Cullodion PINK- Pro11ct Mono9tr 



ENVIRODVNE 

~2~~~~~Rd. 
ST. Lo11l1, MO 6514& 

(314) 434•6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: 4\\.\-l\-~ DATE WORK IN. ----- REPORT 10 ~ML- Page<:\ 01 _9, 
REQUESTED BY: l!>.~ {'::C)°C RECEIVED BY: _____ _ DA TE REQUIRED. Oe/[~ /et, 

I 

SPECIAL INSTRUCTIONS· 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1/ I I I I I I I I I 2 SITE CODE/ DATE 
"' LAB NO. PRESERV. CONTAINER COMMENTS .- SAMPLE DESCRIPTION COLL EC TEO -
1 ,"1-.--::J r-. 7 ,.~,PSA.. ~Li\ :-~,~~\.~)-V ~,~ aL ,l_. 

I , - - ·~ 
2 

- . ------ -·- -- -
3 --- ~------
4 ---- - ----·---- --
5 

. 
·- - - -- -- . 

6 

1 --
8 

9 

10 --- ------ ---
11 

12 
·--- --

13 
i----·---· ---- -----

14 ------
15 

16 
I REASON lor TRANSFER 

ITEMS TRANSFERRED RELINOlJ.lSHEO BY Dale Time RECEIVED BY Oala Time 

I (' .:'\ A~~ f,."llrvM ~- I I) 
t'f__ ~-& 

., 
-I/ti v~IL-F- -

I ~ ()f3r~ 

·7 
--- ----

,_ --·-- - - ---- ------- ------

DISTRIBUTION, WHITE -Samplt Co•odion PINK - P, O 1tcl ManOQI< 
rru n. r,.,,. r ....... 



CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST ENVIROOVNE 
ENGINEERS 
IZIII Loc~l011d ltd. 
ST. Lo11l1,MO 15141 

1314) 434 · 1910 

PROJECT NUM8ER , -o\l-\l\-80o\7 DUE WORK IN . ?/wlK REPORT TO TtA I •••• !_., .J, 

REQUESTED BY : \'.:>£~~ RECEIVED BY 1-t7.....,/4,_.,.Yli@_.._._'""""""'"'-"'-...J-- DATE REQUIRED : 8/J.5/& 
s;;.":JIAL INS TRUCT,:tsl~~ !' ~ ~ ~ C. I> ;C. i'\ 1 p q 8_/1J,V./l f Fg < w~,E-1\S) - , 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE .., 
LAB NO. PRESERV. .- SAMPLE DESCRIPTION COLLECT ED -

I r-:.w 1 1 1 i;:~ T6- -9 7-IJ-.I-Rll \-\ c.. \ 

2 ,L 
J I \-\-NO 3 
4 l1.t;'f T& - \() \.\c_ \ 
5 \.L 
6 
~ 

a ,.., 1-\JJO 3 
1 , JJ,O ,tr-\\ \{c\ 
8 I ~L 
9 I w H,vo3 

10 71'1/ T&-- \~ \.\ r \ 

11 I '- J. 
12 I J; ~M)~ 
13 71(.~ lb- ... \ 3 \-\ C \ 

14 lL 
15 ' '\. l/ \.. II lt»O.~ 
16 

ITEMS TRANSFERRED RELINQUISHED BY DATE TIME RECEIVED BY 

3 ;' , ··1 /.~ IS _ ~ ~ti\:]w I, /;}.to LL\,00 fl}, 4,1 _ .. J,, 
, T r r ,.J u 

CONTAINER 

1:VU/////// 
1~1-. 40M \ D<'. 
a1-o:,A \ r>< &, '\)' IX 
,.)~ 40M\ t>< 
~'J. 6>,,<\ \ [>< 
©1' P\ IX 

I...) )( 41) M l ~ 
~·,({St'tf\ \ IX 
&'"1- ~ \ IX 
I~" 1..u•)N\ \ ~ 
~)(G}'\f1\ ~ 
©\' ~\ D< 

ld-x40Ml IX 
d)(Gft~\ l>< 
~, ?\ rx 

DATE TIME REASON FOR TRANSFER 

7 /4,. (,7 ! (l..{OO ME. ,A-\ .S 

DISTRIIUTIQN , WHIT[ - SomplO c.,,ad lo• PINK - Project ..... ,., 

COMMENTS 

ROUTINI 

0 QC 

!ir-GCMS o-etMS MGR 

0 ORQ PREP 

liir OR8 LAB MGR 

Ef'""'INORQ LAB MGR 

~LABMQR 

0 OFFICE MGR 



Eh V 11\vDV I 'ti. 

ENGINEERS 
12I6ILoolo11<1Rc1. PROJECT NUMBER:c,;31~4-800\] 

ST.Lo11la,MO 6514& 

IJ14)454•6HO REQUESTED DY: ht:.RA-

SPECIAL INSTRUCTIONS· lt3S -5 e e. ~ .1_ 
I 

~ (,.Ch",~ ~l-~S 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 

&al LAB NO. 
PRESERV. 

t- SAMPLE DESCRIPTION COLLECTED 

1 ~711,,3 ,&-\l-\ r7·-/J/-8S t\~t 
2 tl 
J ' \ I/ :\-\AJ0:3 

EC D/1 -OF - -OR'' 'VO'"'" REr-.,,~ST 

DATE WORK IN.~ REPORT 10 TM L Paga,a_of~ 

RECEIVED BY:~ DATE REQUIRED. a,Wn 

ANALYSES REQUESTED 

CONTAINER +iJJr/ I I Ill/ COMMENTS 

IJX4()h\ ( ~ 
a '( &"'t ( r \ t>< 
CS1~ P\ rx 

4 )).(/-{ TI-3 1'r Kn\~ c)'(. 40 M. \ IX 

5 

6 
1 

8 
9 

10 
11 

12 
13 
14 
15 
16 

ITEMS TRANSFERRED RELINQUISHED BY DATE 

.3 . ~ };hqt~ou 1/J.1,, - V 
, 

TIME RECEIVED BY 

l400 
1 ,¥11 h~l..- ... 0,, . 

DATE TIME REASON FOR TRANSFER 

7/l).{p l4-00 l'-1\. ~ "l"" Cl.\<. 

-

ROUTINI 

0 8C 

(l-'13C MS c;J.4'tMS MGR 

0 OR8PREP 

Q/oRQ LAB M8R 

o--iNORG LAB MGR 

(0./(Aa MQR 

0 OFFICE MGR 

DISTRIIUTIDN: WHITE -Sornpll Cut•ocllofl PINK - Projecl Muo1er 

YELLOW· Record, GOLD-Field Co,r 

DISTRIBUTION· WHIT[ ·Somplt Cu11odion PINK- Pro11c1 Mono9er 

vc, • "\Ail A•rt'lf',..C r,01 0- r,etd Coov 



ENVIROOfNE 

~z~~~~~Rd. 
ST.Lo11l1,MO 6ltl46 

(314) 434•6HO 

CUSTODY TRANSFER 

PROJECT NUMBER~~~ 

REQUESTED BY: Ct; 

WORK REQUEST 

REPORT TO ""Tr.AL Page Loi 7_ 
RECEIVED BY: -f--7"'-IZ....C=~~ DATE REQUIRED. 08/lu.lefJ 

J -4-

SPECIAL INSTRUCTIONS: 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1!i/i/ I I// I I I 2 SllE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC TED 

1 TG-9 lm/1J.1./Wi HGL b\l\Ow\~ -I 1L"t'l L. ~ ::: A< < e, ~ 
II 7 

- - -
2 I 

~I -~~ .u ~, c-,..J I c.'(.th, IR.. ,I J\'h 
- ·-1-- - --

3 ,,,, __ ""~ ti)ft}¼-:~J-:. 1,/ ~iAll'. 
., 7 I 

111 

4 
} 

---- - -------- __ .__ ~- 1---· 

5 
. 

------ --------- .___ ---
6 

1 --
8 

9 

10 --- ---- ------ ..__ ________ ,-

11 

12 ---- --
13 

r---- ---· ---- -----
14 -- --- ---
15 

16 

RJ;G,f,,IVED _llY 
I 

REASON for TRANSFER 
ITEMS TRANSFERRED RELINQUISHED BY Dale Time D a I e,. Time . 

J-.~ ('3 '\ ' A~ ,,.,,A4-1rt- \9M f~ Zfi PJ:i!¥J-- - ~~~ - ~.4-lv.5£S. """ 
n' 'i I ' 

. 
--- -·--· 

~ 

-- ----· 
·-·-- - - - ---- --- -- --- ----

DISTRIBUTION, WHITE -Sample C•••odian PINK - Pro JICI Mono911 



ENVIRQO'(NE 

~z~~~~~Rd. 
ST.Lo11l1,MO 65146 
(314) 434•6HO 

' 
CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER~~ 

REQUESTED BY: . t:,_ 
DATE WORK IN ~ REPORT IQ 3:ML •••• -;1..,2 
RECEIVED BY: c::I 'f:!-1 DATE REQUIRED. cP./J1t/f.f3 

I 
SPECIAL INSTRUCTIONS· 

ANAL¥SES_REOUESTED 

SAMPLE IDENTIFICATION i/JII/I//I/ 2 SITE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC 1 ED 

1 ~G-lO o7h4-I~ ~L b\\l()~~ i.J 
~ U.--t_:L..\.~B= Ac Ge,,~ 

I 7 t -~')~e:,b; v. ,-

i-\G ,( j .(~ 1 '"" ~Q ~ 2 
.. - --

3 '/ ~ © Qu~~.1:. ~/ 
~ ,I I ) 

'/ l= e - 1\.l.v\.. 
'---- -

4 
I 

··- --- - - --··--·--- ·-'----· 

5 . 
-- - - -------- ....__ ---

6 

1 ----·-
8 

9 

10 
--- -- ~----- ----·----- ,_ 

11 

12 
-·-··-- --- --

13 -- ----· ---- -----
14 ---- --- ---
15 
16 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time RE(;EJ'fED B~~ Dale Time REASON for TRANSFER 

I-~ ~~ --· 
107/l"ttW IJCO /l1ArtJ-u iW5,¥ g-~ 1/-N 1-i-tv_rp._s 
..--..;;;1 , PY-YI II - -

\). 
-

,_ --- -- -- -·--

---- -----
·- ---- ·-------- - - - - -- - --- --- --- --· -

DISTRIBUTION' WHllE -Somplt Cutlodion PINK - Pr 011ct Mono9u 
vi-•• f\\aJ - A.,.n,'1• GOI 0- r ••Id Copy 



ENVIRODVNE 

~z~~~~~Rd 
ST.Loula,MO 63146 

(314) 434·6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PA OJE CT NUMBER, 31 '\;'!:::'cl<DD DA TE WORK IN ? ffi RE POAT TO :I\\I..L Pago :So I]_ 
REQUESTED BY: ~(OE RECEIVED ev. ~ :VDATE AEQUIAED.C,'CiJ''t(ffi 

SPECIAL INSTRUCTIONS: 

ANALYSES REQUlSTED 

SAMPLE IDENTIFICATION 18/J/ I I I I I I I 2 SITE CODE/ DATE 
"' . LAB NO. PAESEAV. CONTAINER COMMENTS 
t- SAMPLE DESCRIPTION COLLECTED -
1 . TG:-\\. o,J\1rf~ ~ f:)'\~\uJ~ 7 ~~~ B -f\c,.~p Ac. 

• l - ·--v -~~G1~ bL 
·- - ,-

2 -.\l'1 .c.J.c(, ~h. ~ n ·- - -- - -- . 

3 _\~-- ~-
- if --l M7 , , 

,) ,, U-(¥-~ "" FF V' --
4 

/ 

.. ------ - --·------ __ ..__ .__ ~-

5 ------- ------- --- .----- ,___ ---

6 

1 ~--
8 
9 

10 --- -- -----· ~-- ------- ·-
11 

-
12 ·---- -- -
13 

1------- ---- - -----
14 

·------ ----- ·-- -- -15 ·-.-
16 

ITEMS TRANSFERRED RELINQUISHED BY Date Time R,f~l;,IVEO, BY Data Time REASON for TRANSFER 

J-~ ~~~~ 
.-A.I,; .. ,., IJ'lDO kflll!"JBL/ ~~(a- qoo ,4#fJ-(Y> GS 

I') ,,,.,.,or-. 
I • --

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

---- - ------

-------· - - - - -- - --- ---- --- ... . ·- --·- -

DISTRIBUTION• WHITE -Samplt Cullodian PINK• Pro11cl Monoger 
Yf II OW· R,rords GOLD- r otld Copy 



ENVIRODYNE 

~z~~~~~Rd. 
ST.Loul1,MO 65146 

1514) 434•61110 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER, ,3\11'\:-B'.:au DATE WORK IN~ ~ REPORT TO :tf'\L Pouo_Lf.1::Z 

REQUESTED BY: ~\J¾:CJi._ ('C)'£_ RECEIVED BY: 'Q,_,.-'-'-'~=-=:,.-4- DATE REQUIRED. 6?,/litlffi 

SPECIAL INSTRUCTIONS· 

ANALYSES REQUlSTED 

SAMPLE IDENTIFICATION i!Jfil//l/l/ :I SITE CODE/ DATE 
w LAB NO. PRE SE RV. CONTAINER COMMENTS 
t- SAMPLE DESCRIPTION COLLEC TEO 

1 _ :r:rT -Q._ 07114-IAA o/\ '-~~\t~,, l ( IV I, ¼---\;:·o...~~=Ac:: Se.~. 
·- - ·-

2 
I I i\, . ~~C\c...u [Z U.G ,cl U., ~h

1
~, ~ -- -- - >- --

J ~ <l>-~-~_J. -I I 
, , / 

\I' ,!I ,/ 'f'P M."" -i.-..-- '---

4 
, 

-·--- - - --- - ------- --- '--· --- --
5 -

·- - -------·- - ---

6 ·• 

1 -------
8 

9 
·-

10 
--· ----· ------. --- ------- -

11 
--- . 

12 -- --- --· - -- --
13 --- ----- ---- - -----
14 ·------- ---- ·-- --
15 

16 

I 
ITEMS TRANSFERRED RELINQUISHED ev Dale Time REQE)YEQ fJ,Y Dale Time REASON for TRANSFER 

\ -""\ (" ' ~ -.A fl7llll/fft. -~-!.ff:!f_ __ 1/is/.fd ~ lA-,<.I A.. Iv .f G 5 

CJ' ~ 
I • 

, , 

-· 1------- ·- ---- -- ---- ---

--- - -----

·------ - - - -· --- --- --- --- ---- - ·- ---- -· 

DISTRIBUTION, WHIT[ -Sample Co1odian PINK - Pro1ocl Manager 

Yfl I OW - Records ,GOLD· foold Copy 



ENVIROIJ{NE 

~z~~~~~Rd. 
ST.Loul•,MO 6:Sl46 
1314) 434-6910 

CUSTODY TRANSFER 

PROJECT NUMBER: 3\'+l\--~ 
REQUESTED DY: BJ-\(Je~ 

WORK REQUEST 

REPORT TO :::s1A,L- PagaSo•:Z 

DA TE REQUIRED. 08/lt/ffi 
SPECIAL INSTRUCTIONS· 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1~r/!II/II/ 2 SITE CODE/ DATE 
"' LAB NO. PRE SE RV. CONTAINER COMMENTS t- . SAMPLE DESCRIPTION COLLECTED 

1 T&-\~ I\/ J:i4/r;s J.\.t- l . ~) W', OJ \) .'~ t " M.~B.:-A-s.~e.iL ,-

2 
, I ' -l, ~f~~i. I/ HQ cJ C'"" IPh. ~ 11.. ~ 

- .. -- --
3 L_ ~ J -·V I I I I J 

l~ ~-~ Fe,M.~ 
4 

I 

... --- -- ·- --·--·--- --
5 

. 
-- - - -- --- -- -· 

6 -
7 ----
8 

9 

10 --- ---------- L.......---·----
11 

-
12 ·---- --· -
13 

1---- ---- ---- ----· 
14 

-· ---- --- --
15 - -
16 

ITEMS TRANSFERRED RELINQUISHED BV Dale Time REJ:El~D 8)/~ A Dele Time REASON lor TRANSFER 

f-<._ t~ ~"' .._ 
b7Ji'I/IJ l1m_ .A J7I tif-ll. J:f/ 1-#'~ R°o 14-,,un.-{ </5" 65 

~ l<J ., --

~ " 
, I - , 

1-- .. --- -- -- .. -
--- -----

---- -.. - - - ---- ·------· ----·-. 

DISTRIBUTION, WHITE -Sample C"'tadian PINK - Pro11ct Manager 
r.n,n r,.t,t r"nv 



ENVIRODYNE 
ENGINEERS 
121451 L0Cklond Rd. 
ST.Loul1,MO 45$1445 

(Sl4) 4S4•6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PAOJEC T NUMBER, 3\'t'l:- '2fl'.rr} DA TE W OAK IN - REPOA T TO "'f fJ, L P • go (s,o I J._ 

REQUESTED BY: 8~ c:c;E RECEIVED BY: D DATE REQUIRED. 6f>{l't{fB 

SPECIAL INSTRUCTIONS: 
ANAL V SES REQUESTED 

SAMPLE IDENTIFICATION f!fi I Ill I/ I 2 SllE CODE/ DATE 

"' LAB HO. PRESERV • CONTAINER COMMENTS 
... SAMPLE DESCRIPTION COLLECT ED 

1 :tr.,. -14_ t'J7/ fll-/#), lJ.c L 1:::> 1%" .. L, ~ L: 1,1 J1~k B .::- As S'e 61.,. 1 

, , '- Iv 
-

2 - ~ . 
b\~G_Lu, +t.<.. cl c,, 'r1.'~~-

-- >-- >- --

3 ~~~t-J.:. J 
~l. ., 

. ., 
/ 

L_ \II .fil:193_ l=".a ,u,A 

4 
, .... --.. I 

··-- - ---·----- --'---'-

5 
. 

.. - -- -- .._ 

6 
1 

8 
9 --

10 --- ---~----· ---------
11 

12 ----- -- -
13 1-------· ------
14 -- ---
15 
16 

ITEMS TRANSFERRED RELINQUISHED BY Dela lime R~ J:,f-1 V fJ) B Y D•,• lime REASON lor TRANSFER 

I ..:. ~ ('". - .1~ _,./\ "'\l /1""'4 cJlflg7Jlf4 7/titJ £'70 J,/-IV/J-{ f/>£> 

~ \) 
. . - ---- . I 

, 

---- -- -- -

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

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

DISTRIBUTION, WHITE -Somplt Cotodlan PINK - Pro11ct Nono9tr 

YELLOW· Rtcordl GOLO-F1tld COPJ 



ENVIROIJfNE 
ENGINEERS . 
12161Loc•londlld. PROJECT NUMBER:~\~ffirr} DATE WORK IN.1~'.Af 
IT. Lo11l1, MO 65146 /\Me 
llll4)4ll4·6HO REQUESTED BY: LVL-RECEIVED BY:u,__=...;;..e:::x_:~~ 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

REPORT 10 ::t}A,L Page-:/_012 

DA TE REQUIRED. cJe,Jlq-/e,8 
I 

SPECIAL INSTRUCTIONS· 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION ti I I I I I I I I I 2 SITE CODE/ DATE 

"' LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC TEO -
1 -r-'£-:::3 I/'> 1 J I 4-/ AA C-c-.1.J\ j ~ 4AX\Qi V ·-

I . 
2 .. ·- - ------- -- --
3 -- '-·--· 

4 -- - ---·-----
5 

. 
·- . -- '- . 

6 

1 

8 

9 

10 --· -- >------· ~--·----
11 

12 ---- - >--

13 --- ---- --
14 ---
15 

16 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time R~Cl;HJED 8 )' Date Time REASON for TRANSFER 

1_, (O_ - "\ A- J\ >1A1t-lM ~le T-4/fj+f'ru ,1 7H~ pPiJ ,:/.A/ HI (/f Es 
c_; V I , ~ ·u- / / 

._ - -- ---· 

- -----

. ·- - - -· -- - ------ --- --·- ·- --·- -· 

DISTRIBUTION, WHITE -Somplt C•llodian PINI< - Pro11cl Mono91r 
Yfl t OW· R1cord1 GOLD- fotld Copy 



~ROOVNE 
ENGINEERS 
12161 Lockland ltd. 
ST. LOIi ia, MO 6Sl46 

(S14) 4S4·6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: 31:41:\:-6 DATE WORK IN.~ REPORT 10 :t°N\L Pagaj_otj_ 

SPECIAL I NSTRUCTIONS 

A•a~~~: ~ M'c.\.y CilG Rm1vrn ov ~ om Rrnu1Rm o'?./fi.1/00 
rl 

-l ANALYSES REQUESTED 

SAMPLE IDENTIFICATION Ill I I I I I I I I 2 SITE CODE/ DATE 
COMMENTS "' LAB NO. PRESERV. CONTAINER ... SAMPLE DESCRIPTION COLL EC lED -

1 l~WYi7{;, 'jq ,5-ln Ofufol lAP. CC>U) ,~~\ .. ~\ v Mi.ta.\ ... P.::. u_ . ~..:.. -~ - .._ 

2 J. ,~-\/""\ IH,..iD\ /pp, ("-l"'JL{) h) ~t:ec~ ../ R,,. Cl\ f'.-. Pt: f\c 
- I I .J . 

~ 
3 

4 

5 -
6 

I---

1 
8 

9 

10 
11 

12 

13 

14 

15 

16 

ITEMS TRANSFERRED 
ROUTINI 

D GC 

I 

D GCMS O GCMS MGR 
.J"'OlcA D ORG PREP 

I D ORG LAB MGR 

D INORG LAB MGR 

D LAB MGR 

D OFFICE MGR 

DISTRIBUTION• WHITE -Somp1e Cu11odian PINI< - Pro1ecl Ma•over 



ENVIRODYNE 
ENGiNEERS 
121&1 Lock1011d lld. 
IT.Lo,.le,1110 &514& 

1s1•1 •s•-•••o 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER : 3\l..\L-i-g'OC) 4IJ ~ATE WORK IN . ~ REPORT TO TH\l- Paga__lo1~ 

REQUESTED BY : ~\:-BA RECEIVED BY : ~ DATE REQUIRED : 8/43/J>s, 
SPECIAL INSTRUCTIONS: ME,-1\\S (fl-J 0S,SE 1~ 1't\j,c...h)C.~.<f>b,Bfl (I\\- \JC tl. (-,;..N-.C.. -~ \J <' A LA.~ 

SAMPLE IDENTIFICATION 

2 SITE CODEI DATE .., 
LAB NO . COLLEC 1 ED PRESERV. 

I- SAMPLE DESCRIPTION 

1 "~ T.c:.- -, 7/t~/&5 c.od) 
2 

-,,v 
-rD 1 

J l/J'tt' JJ 
4 t'.. is-8 
5 .-,,u7 

" 
6 ~<6lT "\ I/ 

1 IA TS-9 
8 \UV' ,....,1 

9 <p§l,V ,1/ 

10 _..., 1$ -\ \ 
11 /'1-'\\u" 

12 Cflq,u .._ I.I 

13 ~(\_ \ s- \d. 
14 J)1\UV 

15 ,9i</,V ,I.I '- I/ \I/ 
16 

CONTAINER 

Jo2. ~\ 
abOcG AM.11 

~ 
~02. f\ \ 

IQOOc.c f\MB 
-1 

Joi.-~\ 
;1~c..c.~tyif\ 

.,.L 
ld02. ~ \ 
d 50 cc_ M1' 

J; 
l~i.. A\ 
~bOc.c. ~ 

J,. 

ANALYSES REQUESTED 

I 111 I I I I I I I 
~ q: < 
~ 

IX 
rx 

I)< 
[X 

':{ 
.. 

C>( 
[X 

rx 
IX 

[X 
[X 

[X 
rx 

D( 

REASON FOR TRANSFER 

COMMENTS 

5o\\S 

\. L/ 

ROUTINI 

D 8C 

-

Q"'GCMS c:rtcMS MGR 

El OR& PREP 

0""0R8 LAB M8R 

Ur!NOR8 LAB MQR 

IJ"'LAB MQR 

0 OFFICE M8R 

OISTIIIIIUTIOIC , WHITE - Sample C .. todlon PIICI< - Projecl ltono9er 
YELLOW - llecorde GOLD - r, ... Coo, 



ENVIROOVNE 
ENGINEERS 
12161 LoO.l111d lld. 
IT.L111l1,MO 63146 
(Jl4) 4J4·6HO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER: ~\'·\'::\- 8CQd.::7 DATE WORK IN. 7/(3/<fcf- REPORT 10: TH\\ Pag~J.._01 !:I__ 

REQUESTED BY: l\t.B8: RECEIVED BY: ~ DATE REQUIRED: ~/4.3,/.tcf 
iJ SPECIAL INSTRUCTIONS: N\~"tM5 {.ft_ -$E.&, ~ !L (11.\:: unA 1-c....MC. .L. llOA I D..C.. 

SAMPLE IDENTIFICATION 

2 SITE CODE/ DATE 

"' LAB NO. PRESERV. ... SAMPLE DESCRIPTION COLLECTED 

1 "q ,~-\ 3 7bol ~/} c- D\b 
2 .r0 "11° 
J (J,'TJ- ,~ ,v 
4 ("'\ Tw-\ \-\c.. \ 
5 ~1\\~ I 

\ 

,v 

9,W \ \ ··- ..... 6 r,, -\j I 1,- - I 

1 ... 'i'vJ- ~ \-\..c.. \ 
8 ,{\.\\ \ I J., 
9 9J>V- \j V \-\ND3 

10 ...... ,w-4 -\\ c.. \ 
11 . l\.\ \ \0 ~ 
12 9,Cf,U \l/ \\AJO 3 
13 .,, ,w-5 \+('. \ 
14 _,:;\.. \\:} I 

\I/ 

fb<f,V , I -15 - ~ 

' ~ n/\JU _"") 

16 

CONTAINER 

aoz c, \ 
'~fl0((~ 

\L 
d'll l\O l'I\ \ 
... - I 

I"" I\ Vl 1 -nn 
.. -- .... ' 
J J,,.l'.)( ' ' \ 

axl.\OM \ 
J-J..6ft \>J)f-1\ 

.1 t6IT f>' 
latl\OM \ 
IJ-L&\WN\, 

ii~, p \ 
I;) 'JC I.HH·I\ \ 

Id.){ &.'TW/ t-1\ 

l!l't.E,H r\ 

ANALYSES REQUESTED 

~l~1 I I I I I I I COMMENTS 

X 
)< 

tx 
[X 

V 
II' ' 

-~ 
~ 

>< 
lX 

D( 
[X 
~ 

C>< 
'- .I 
1/\ 

ex 

REASON FOR TRANSFER 

VO~ 

so,\ 

\. 1.1 

W~TE.~ 
0/) 1.-e-re__) I"'"' ~ "'7-/,,A ~ .. ~ 

11JU111 I 1 .I./ 
1,1:)1 ... ,.?1 31-3. 

IDtLere. J C'\?.w ..,/,Jw 
J. _A / l ,/ 

A..-.v.} ...,3\lf 

ROUTINI 

D 6C 

0 GCMS O GCMS MGR 

0 OR8 PREP 

0 OR8 LABM8R 

0 INORG LAB MGR 

0 LAB MGR 

0 OFFICE M8R 

0ISTAIIUTIOfC, WHIT[ ·Sample Co•odlan PIICIC - Proj1cl Mona9er 
GOt 0- r,el4 Co•• 



ENVIRODYNE 
ENGINEERS 
12161 LacU111d ltd. 
ST. Lo11l1, 11110 e 514e 
(514) 454·•••0 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER , 31':tl\- &oo(!)?o•TE WORK IN 7~ REPORT TO TM\ P•o<l..••'L 

REQUESTED BY : J\£Bfl RECEIVED BY 0 ~ATE REQUIRED : "J/13/<lt: 
~ SPECIAL INSTRUCTIONS: ME'\"S)S (A -S'c.~ ~~ .1.... ('\.\ - Vl.'A.(.,.,:.ty\C... ~ VC"~ L-A.C. 

W\l:,.,-~\(.,,.(~\-~ ~S,SE o.,, \.l.n c.b,<:..~ Ph '2.~ ,VA f-£ MAJ ANALYSES REQUESTED 
<J ..., . 

SAMPLE IDENTIFICATION I1t1!i I I I I I I 2 SITE CODE/ DATE .., 
LAB NO . COLLEC HD PRESERV. CONTAINER COMMENTS .... SAMPLE DESCRIPTION 

I \l TY-3 7fl~IRR -\-\c..\ d)(\.\{) M \ X Wf\"T~~ 

_("\'1" ~ 
, 

2 \.\/ d'lQ°\A\ D< I 
J <{fl '\JI ,v "\-\NO.~ ~,\'.>\ X \ 

4 
~ 

1&-1_ 7llJ/s!? \.lr \ ld'/-l-\oM \ IX ' I 
5 -1\\~ - I V f)Q~,-e...-7 cw lrl,fi[t>~ -...1 / 1ocl.f-lf"L\\ I/'-

i?Pu 
C ' .., - .,__ I v ~ J J.)ow r-•1,d .. '1 

6 \. I/ TTf\JU--> ~ \ 1" I ./ .... 
V 

1 'T(-,- -;) ~c.. \ ,.J -:P-\ o N\ t I)< / I 

8 _;,1\\'-D - l I ..... - [>( (k1..e,, e / f'ffi~ ,\1 d~ I \LI ~ A 0( \ .'-\ \ 

9 </.,~ . - .... \ rx l _j /\lC.>t>,) •\7 i~II ,1 I 
~ I/ 'l I/ n,,vu___j ~\" '{' 

ID ,&---~ -4 7-t~-88 \-\c \ ol ~ Y. C t-1\ \ lX -'I\ ..vo,~ - "'°\-\\~ I ..., c;. n>-At)\ c. U. ll V 

11 ;1\\\ ,r 

"" a-t~'t '°'' rx St lll"Q., rA,llT- I 

12 <t,f6" \. ,, U.A>O ~ ©"1"p\ tx "1'-A,NA't"£~ vJ/ 

13 . <: TG--\( .... \-\.-c \ ct'J. ~()N'\ \ [>< ~\iENl".S. ~ I 

14 _() 'l,\ \(.. (. I • o.l'i (~rt.G \ C>< '4~S~ vE..Q" <~ I • ,L 

15 1~9,u 1,~ -,v \ I/ l+NO -~ f.::), p \ IX 1<-..,.. ;= ,,::. , S. Ci ,a, (11 \;/ 
16 ~ Ci,t,\~~ 7\A~ • ~\_>)· ~-13,5"'1 C'lDt>A. 

ITEMS TRANSFERRED TIME RECEIVED BY DATE REASON FOR TRANSFER 
ROUTIN8 

s 0 QC 

0 GCMS O GCMS MGR 

0 OR8 PREP 

D ORQ LABMQR 

D INOR8 LAB MQR 

0 LAB MQR 

a OFFICE MQR 

0ISTllleUTIOlf , WHITE - Sample CMtlodl•n PINI< - Proj.ct llilono9er 

Yf ll OW - Aecord1 GOLD - foel<I Co•, 



ENVIROOVNE 
ENGINEERS 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

12111 Laclll•11• 11,. 
IT.LHl1,MO 15141 
CS14l 454·1••0 

PROJECT NUMBER: 3\L\4- 8Oud>7DATE WORK IN.~ 

REQUESTED BY: t)t;.BA RECEIVED BY:~ 

1-/\E"t\\\S (ID - Sic t- ~ 3 

REPORT TO· T!Yt b Paga:i,01~ 

DATE REQUIRED: 8/i,U8£ 
SPECIAL INSTRUCTIONS· 

1. ~\>CA le'-~~ + VC:19 L82 ANALYSES REQUESTED 

SAMPLE IDENTIFICATION t}1j I!/!/ II 2 SITE CODE/ DATE 
COMMENTS la.I LAB NO. PRESERV. CONTAINER 

t- SAMPLE DESCRIPTION COLL EC TED 

1 r. ,Y-\ 1/11/&8 H-c\ lciXl\Dtf.. \ tx Wf\TE..R 
2 ,.["\ °\ \ \ \ '"L [,1 "(~\.'\ \ tx 
J W1- \~ '- I/ \-\AJ03 6), p \ D<: 
4 r TV-d 7-Jd-R5< ~c\ ~'ll40N\ \ :x 
5 ·""' \d.v \.t l;)-J.{ft <\ \ [)( 
6 q,'6\J..., 

' r/ \.\A)O ~ i ({) "'\"" t> \ IX 
1 8f5oo7/rl \ ,~-\ \. 1, , c.o\b ~ x l\oh\\ ex \v 
8 
9 

10 
11 

12 

13 

14 

15 
16 

ITEMS TRANSFERRED TIME REASON FOR TRANSFER 
ROUTINI 

uoo \) CY~ .5:, 
D QC 

D GCMS O &CMS MGR 

ll\0 0 ,~ "t"i}-\__S, D OR8 PREP 

D OR8 LABM8R 

D INOR6 LAB M8R 

D LAB MQR 

a OFFICE MQR 

OISTRIIUTION: WHITE -Somple C,ntodle11 PINK - Projecl Mo1109er 

YELLOW- Record• GOLD- Fie .. Coe, 



ENVIROCHNE 

~2~~~R•. 
IT. Lo01le,MO •514• 
1514) 454·•••0 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 18 
PROJECT NUMBER : 3144--~ DATE WORK IN . --'--+r-~....::c....,-.--_ REPORT TO TJAL-- Paga_loi 1 
REQUESTED BY : ______ _ DATE REQUIRED . oe/rZ}/00 

"' I 

SPECIAL INSTRUCTIONS: --------------------------------------- -----------------------
ANALYSES REQUESTED 

~ 

"' ... -
I 

2 

3 

4 

5 

6 -1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

LAB NO. 

SAMPLE IDENTIFICATION 

SITE CODE/ 

SAMPLE DESCRIPTION 

T!S-, 
r.s-7 
,S-7 

DATE 
~OLlEC TED PRESERV. 

ITEMS TRANSFERRED 

-

CONTAINER i~Jj////l// COMMENTS 

../ 
""'~- L ..... 

I/ ~ I • • * 

REASON FOR TRANSFER 
ROUTIN8 

1J-A1 ~ \( _5, ~ 5 a ac 
D GCMS O QCMS MQR 

a ORQ PREP 

a ORQ LABMQR 

a INOR& LAB MQR 

a LAB MQR 

a OFFICE liteR 

DISTIIIIUTION , WHITE - Sample Cwo•odla~ PINK - Projec t llaR09a, 



ENVIROOfNE 

~2~~:.~~Rd. 
ST.Loul1,MO &:Sl4& 

(514) 4:S4·H&O 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

PROJECT NUMBER:314'-/ - $? DATE WORK IN. _____ REPORT l0 Tit- L Pag3o, 3 
REQUESTED BY: B'-ttJ;.6 (O&cE1VED BY: _____ DATE RE0UIRED: __ _ 

SPECIAL INSTRUCTIONS· fr'c.-(_~ ..FU 
..i_~ ANALYSES REQUESTED 

SAMPLE IDENTIFICATION ~Ill/I I 2 SITE CODE/ DATE 
Ill LAB NO. PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION COLL EC HD . 

1 
,_ 

V/- I r-1.~--K;r f 1-tO 'a-a1ce_ IV fq <?~ - - 1/17 -

2 
,- "'vv--1 H·N03 _ ~t P._L v j6i e . ..s ,~ _(2 

-
3 Tw-S- t--1-dL ~G._1-L:_{ v- JI 

,, 
-

4 Tw-0- ffjf~ 0,t- f'I i, - I/ 

~-TCr--/b 
--

5 ~ atir.L_ V -
' I ·- '--- -

6 7Gr-Jb llNo"::1 fd, e1 Ill .v--- //_, 

1 - _./ 

t1Aefcrf1< (~: Ak,. 5.e ......__ 

8 ~ AC> I-le... , cd.1 cv-,, 
9 "' M-/ i-:( u 

, 
/ 

10 --~ 
.,, 

- ' --· ---·---
11 "'- 111 efc~ /.s ( b) .·A.s, 
12 ~ s e,, A~ ,' H-s,, c:/, 

~ 
---- --

Cr-; Pi ~ ,-' /3~. IV~: 13 

~ 
>----- ----- F:__ 

., 
14 JJI{ 'L ,. ---
15 

..,_ 

"' 16 "' 
I Time REASON lor TRANSFER 

ITEMS TRANSFERRED RELINQUISHED BY Dale Time RECEIVED BY Dale 

I·- -& «1i} '>ll.efl-e> 7-J5.t~ tcJtJC &l"J En<' . Hs~,. "(8'?1.r:, S?t ( ~.,I VI ·',._~ 
- Fer-f i=-x / 1/1ul<N r-:fll[.;;£_ - J1/tlff< 

, , -, -C-. ~7So rJ7SO 
I -, V --- I 

--- ------. 

- - - - --- ------· ----· ·----

DISTRIBUTION' WHITE -Samplf Cuotodian PINI< - ProJtCI Mona9tr 
,..... ...... .-. .... rn, n r .,,.. r,., ., .. 



ENVIRODYNE 

~2~~~H 
IT. Lo11le, MO •114• 

IJ14I 4J4·•••o 

CUSTODY TRANSFER RECORD/LABORATORY WORK AEQUES T 

PROJECT NUMBE:3:'f'f-~':;!:/ DATE WORK ':;JJ::.11; 
AEOUES TED BY : 6i ff,f RECEIVED BY 1>:S 

REPORT 10 Tf>tl.. 
DATE REQUIRED : j'-JS-ty 

Paga.!__011_ 

I 

SPECIAL INSTRUCTIONS· t~' !;i k ~ ,&,, c.l Cc, PA, 6,.,.o, Yr, /rtJ • 
'2, e . • • I 

fVtQ r Af. s A: "-5, S<..1 
• 

' ANALYSES REQUESTED 
r ' 

SAMPLE IDENTIFICATION 1JJ //Ill/ 2 SITE CODE/ DATE .., 
LAB NO . ICOLLEC HO PRESERV. CONTAINER COMMENTS ... SAMPLE DESCRIPTION -

1 R~0073t 1 
-r ,.,..., 2. ni,..:~I< "1-15--S~ lfc.L J., /( 6),, 6-, v 

2 J• j I HAXJ, r.Jr- Pt.. I V' 

J 73i ':J j(j--1 no"' A--oMn ft' JkL, !l x Or c'rL- v 
4 J J I 

lfj}()";( 11; f)'- ./ 

5 73/3 TW-l lfcL _.::/'Jf. (.)rfrL Iv' . 

6 J J UNO t r:J; A_ v' 
1 7 J ,,; -rw-s- l+LL ,Q x()rfrL ./ 
8 J J. ~ /-IN{)':f "h: p'- J 
9 13 I)- 1 W-fl-, ,tr-'"'• I J-.IL L .,1 .• Q.,..-{,-.1..- v 

10 j l .~ I J+tJ(;~ (1)r PL .I 
11 

-, 

12 

13 

14 

15 
16 

ROUTINI 

tA-\ 5 D ec 
D GCIIIS O &CMS MQR 

D OR8 PREP 

D OR8 LABM8R 

D INORQ LAB 1119ft 

D LAB 118R 

D OFFICE M8R 

01STltilUTIOlt 0 WHIT[ - Sample CU1 t odlo" Plltll - Project llloAater 
vc-, , n.., _ o.,.,..,,.. r.n,n - F'te1,1r,. •• 



APPENDIX H 

RESULTS OF CHEMICAL ANALYSES 



Analytical Results 

Contamination Evaluation 

Truax Field 
Madison, Wisconsin 

Contract DACA-49-87-D-0003 

Delivery No . 9 

Prepared for: 
U. S. Army Corps of Engineers 

Buff ala District 
Buffalo, New York 

October, 1988 

EN\IIRODYNE ENGINEERS 
12161 Lackland Road St. Louis, Mo 63146 

(314)434-6960 



ENVIRODYNE 
ENGINEERS 

November 2, 1988 
3144-90019 

Mr. Steve Yaksich 
Chief, Water Quality Section 
Department of the Army 
Buffalo District, Corps of Engineers 
1776 Niaqara Street 
Duffalo, New York 14207-3199 

Re: Contract Nul!lber DACA 49-87-0-0003 
Deli very Order Number 9 
Results of Laboratory Analyses 
Truax Field 
Madison, Wisconsin 

Dear :1r. Yaksich, 

Enclosed are the results of all laboratory analyses of field samples and 
QA/r;/:. samples for the subject Deli very Order. We are awaiting the QA/~ 
laboratory results from the Missouri River Division for inclusions into t.1-ie 
Final Engineering Report. 

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

Sincerely, 

()LL;- (? 6~-6 
Albert P. Bec~er III 
Chemical Engineer 

'IML/mab/367 
Enclosure 

cc: HNDED-PM 
CE MRD-ED-GC 



INORGANIC DATA SUMMARY 



'l'ABLB ,-e 

SIJKHARY OF NB'l'AL MD PE'l'IIOLBUM HYDROCARBON ANALYSIS 
SURFACE WATER MD aROIJJIDWA'l'ER 

TRUAX FIELD 

MAOISCII, WISCCIISIII 

-------------------------- ---------------------------------------------------------------------------------------------SITE SID 8AMPLK PETRO 
ID DEBCJUPTI<:a IIIICUll UIII'l'S AO A8 BA CD CR n BQ IOI KA PB SB BYDIIO 

------------------------------------------------- --------------------------SURFACB WADR SAMPLUI 

TW-1 CREElt DST at BUlUI PIT 7313 UQ/L < 1., < 3., 39 < 2.0 < ' IIR < 0.2 IIR IIR 15 < 2 < 1 

TW-2 BURD Wl'P LAQCQI H 7111 UQ/L < 1., < 3., 93 < 2 < ' IIR < 0.2 IIR IIR < 10 < 2 < 1 

TW-3 8'l'AJIDIIIC1 WMSR D 718' IJQ/L 3.BO '2.B 10, < 2 3B IIR < 0.2 IIR IIR 112 < 2 2 
BlllUI PIT 

TW-, BURD Wl'P <XmALL 10 7112 ua/L < 1., < 3., 22 < 2 < ' n < 0.2 IIR IIR 13 < 2 65 
DITCH 

TW-5 BLillD DUPLICAm OF TW-1 731' IJQ/L < 1., < 3., 35 < 2 < ' IIR < 0.2 IIR IIR < 10 < 2 < 1 
< 1., < 3., 3, < 2 < ' < 10 < 2 

QRlUIIDWM'ER 8AMPLB81 

'l'0-1 DOWIIGRADIEIIT at LANDFILL 7312 Ua/L < 1., 6.9 '30 3 21 10B,000 0.22 5320 B7,800 30 < 2 < 1 

Ta-2 DOWNQRAD. OP BURD WlP 7311 ua/L < 1., 11.6 793 7 H 39,600 0.22 ,210 19200 12, < 2 < 1 

'l'0-3 BlllUI PIT 7117 IJQ/L < 1., 6.9 270 < 2 35 31,,00 0.23 1360 13,200 2, < 2 7 

0.21 
'l'0-5 WELL 2008 7185 ua/L < 1., 8.9 35 < 2 < ' 2310 < 0.2 103 50,200 10 < 2 < 1 

Ta-9 WELL 152 725B ua/L ,.62 < 3., 222 12 302 ,05,000 0.98 3260 17,800 333 < 2 B5 

Ta-10 WELL 10, 7259 UC1/L < 1., 12.9 2,9 5 178 '8,700 < 0.2 1600 21,200 157 < 2 < 1 



TABLE ,-a 

SIJHKARY OF METAL AND PE'l'JIOLEUH BYDROCIJUION ANALYSIS 
SURF ACE WATER AND GROUIIDWA'l'ER 

TRUAX FIELD 

HADISaf, WISCQISIN 

-------------------------------------------------------------------------------------------------------------------------------------SITE SITS SAMPLE PETRO 
ID DBSCRIPflQI IMOIBR UNITS AO AS BA CD CR FE BO MN NA PB SE HYDRO 

----------------------------------------------------------------------------------------------------------------------------------
T0-11 WELL 101 7260 UO/L < 1., 7.1 58 ' 29 ,6,500 2.0 912 50,600 62 < 2 < 1 

T0-12 HADISCII WELL a,. 7 7261 UO/L < 1., < 3., 32 < 2 c, 272 < 0.2 2, ,570 < 10 < 2 < 1 

T0-13 OSCAR KAUR WELL a,. 3 7262 UO/L < 1., < 3., ,o < 2 <' e9, 0.21 H 17,000 < 10 < 2 < 1 

T0-1' OSCAR KAUR WELL 110. 5 7263 UO/L < 1., < 3., 30 < 2 d 196 0.33 5, 31,600 < 10 < 2 < 1 

T0-15 WELL OOIIS'l'JlUCTica WA:rER 6028 UQ/L < 1., < 3., 29 6 d 733 0.38 36 13,200 0 < 2 < 1 
< 1., 32 7 <' 783 ,o 12,900 ,a < 2 

'M-16A BLIID DUPLICATE OF T0-1 7315 UO/L 3.67 < 3., 39' 9 55 61,300 0.22 5'80 91,600 83 < 2 < 1 

ADDITIOIIAL 8AHPLE8a 

TY-1 O~ATBR SAHP. BLANJt 7119 UQ/L < 1., < 3., < ' < 2 < ' 17 < 0.2 < 2.0 162 < 10 < 2 < 1 

(5) (110) 
TY-2 SURFACE WATER SAHPLIIICI 7120 UO/L < 1., < 3., < ' < 2 < ' D 0.26 RR IIR < 10 < 2 < 1 

BLAH < 0.2 
TY-3 SOIL RIIISATB 711' UQ/L < 1., < 3., < ' < 2 < ' D 0.26 HR RR < 10 < 2 < 1 

NOTBSI IIR • IIO'l' REQUESTED 

*•ALL RESULTS FOR PBTRJLEIM DYDIIOCARBCIIS ARB IN PPH 
(MQ/L Fe. LIQUIDS ARD U0/0 P0R SOILS) 



SITE 
AN.ALYTE ID 

========= ===== 
AG TG-15 

TS-10 
TS-9 
TW-16 

AS TS-10 
TS-7 
TS-6 
TY-2 

BA TG-15 
TW-2 

CD TG-15 
TY-2 

CR TG-15 
TW-2 

HG TG-11 
TG-3 

MN TG-15 

NA TG-12 

PB TG-15 
TW-2 
TY-1 

SE TW-1 
TS-10 
TS-9 
TY-3 

TABLE H-2 

POST DIGESTION (BENCH) SPIKE RECOVERY RESULTS 
TRUAX FIELD 

MADISON, WISCONSIN 

SAMPLE SAMPLE SPIKE SPIKE SAMPLE 
NUMBER RESULT (SR) ADDED (SA) RESULT (SSR) ========= =========== ========== ============ 

6028 0.1 5 4.2 
7699 - 0.25 10 10.60 
7106 < 0.14 5 6.46 
7314 - 0.23 5 4.60 

7699 16.76 20.0 34.03 
7104 2909 10.0 37.93 
7191 20.69 20.0 36.3 
7120 - 1.0 20.0 18.8 

6028 0.291 2.5 3.174 
7111 0.934 1.0 1.866 

6028 0.006 0.200 0.214 
7120 0.000 0.10 0.009 

6028 0.006 1.0 1.047 
7111 0.016 0.1 0.101 

7260 0.2 1.0. 0.8 
7117 0.23 1.0 1.0 

6028 0.359 1.0 1.393 

7261 45.67 10 55.36 

6028 0.434 1 1.511 
7111 0.016 0.2 0.151 
7119 0.000 0.5 0.365 

7313 0.52 10 9.41 
7699 2.40 10 11.10 
7106 4.0 10 7.9 
7114 - 0.74 10 10.31 

PERCENT 
RECOVERY 

(PR) 
========= 

82 
106 
129 
92 

86 
88 
78 
94 

115 
93 

104 
90 

104 
85 

60 
77 

103 

97 

108 
68 
73 

89 
87 
39 
103 



TABLE ,-10 

SUHHAJIY OF METAL AND PE'l'llOLEUM IIYOROCARBOII ARALYSIS 

IN SOIL SAMPLES 

TRUAX FIELD 

MADIBcal, Vlscal819 

------------------------------------------------------------------------------------------------ ------------------------------------
SITB lllff BANPLS PETRO 

ID Dll8CIUPTIC9 IIIMBD IJIIITS Ml AS BA CD CJl Fl BO MIi NA PB SE IIYORO 

-------------------------------------------------------------------------------------------------------------------------------------
BOIL SANPLKSl 

TS-1 BUJUI PIT 7186 U0/0 :< 0.16 3.7 111 < 2.0 12., IOI 1.15 NR HR 20., < 0.2, 2300 

TB-2 BUJUI PIT 7187 UO/Q I< 0.18 3.5 96 < 2.0 U.3 IOI 1.35 NR HR ,6.2 < 0 . 26 8200 

I 
TB-3 JP, FUEL ll'1UWD AREA 7188 UO/Q I< 0.1' 3.8 18 < 2. 0 15.9 IOI 1.12 1111 IIR 2000 < 0.21 550 

I< 0.1' 3.0 < 0.21 
Ts-, JP' run ll'1UWD AREA 718!1 UQ/Q :< 0.30 59 . 1 11 2., 12.5 1111 2.~ NR IIR 2631 < o.,5 13000 

TS-5 JP' run ll'lUIMls AREA 71!11 UO/Q I< 0.17 12.2 76 11 . 7 92.1 NR 1.'2 1111 NR 718 < 0.25 600 
(DRI.IC S'l'ORAQII AIIIIA) I 

TS-6 BACKOK>UIID, 100 YAIIDS 7190 U0/0 I< 0.15 ,.3 90 < 2.0 11 . 2 IQl 1.22 NR NR 13.2 < 0.22 < 50 
IDl'DI or IIURII PIT I 

TS-7 SWDCD DRYING ams 110, UO/Q 0.17 3.1 60 < 2.0 5.3 IOI 1.29 NR HR 8.8 < 0.23 < 50 

TB-8 SWDCD DRYING ams 7105 U0/0 I< o.15 1.7 60 < 2. 0 6.1 IQl 1.21 NR NR 1., < 0.23 < 50 

I< 0.15 1.8 < 0.23 
TS-9 sLUDO• DRYING ems 7106 UO/Q I< 0.21 u., 190 < 2.0 7.3 IIR 0.8' NR NR 38.0 0.77 90 

I 
TS-10 BUJUI PIT IIOJWllLII 7699 UO/Q :< 0.22 1.9 23.2 < 2. 0 5. 2 IIR 1.12 NR NR < 7.5 0.27 < 50 

I< 0.22 1.3 23.8 < 2.0 ,., < 7.5 0.13 

TS-11 BURD WW'l'P, DISCBARQB 7107 U0/0 LU 12.2 16, 3.6 3,.1 NR 6.0 NR NR 900 < 0 . 68 5500 
TO DITCH 

TS-12 BURD WW'l'P DBCANT PCltD 7108 U0/0 1.,0 9.8 83 2 . 3 U.9 NR 2.29 NR HR 56.9 < 0.27 uoo 

TS-13 DUPLICATE OF '1'8-7 7109 U0/0 0.18 1.6 57 < 2.0 ,.5 IIR 1. 0 NR NR < 5.7 < 0 . 23 < 50 

NOl'E81 IOI• 110T RllQUU'l'SD 

*•ALL RBSULTS FOR PETR>LEa4 HYOROCARIK»IS ARK IN PPM 
, , , ... , ... ,...,..,... ,. T,...,,,.,. .,..o a""' , , ,.. ,,... ,-.r, n on .,.," , 



ORGANIC DATA 



Note: 

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



TMllE 11-9 

SlltllW IF YCUTDJ! ORJAICIC! FClM> MIINE KDlll.HII 
1£11al<JI LOOTS DI 1111D SN'lES 

TIIIII Fl8Jl 
lll>UDI, lll!IXIISDI 

pnm, 1,~ 1HIO- m- DI-,_ 
'l1IIIL$- BIS- TEl1lt,- <H1llD- <H1llD- !ML m- YDlrL 2- n:nlf,.. CJl1£R IOIJII- ID- 'I'll»- Dlatal- ~ <HLIO- PUDO- PUDO- .... atDII). atDII). IH.(JI).. atal- ll,- 1111'-lfl>ID- ~ IJ6.. 

sm: srn: UIIUSI.S satl'I.I I u ma - IHI.ma - EHUIIE ICDIME ll!llllllt ZDI! IIIUJI! EIIIAIE E'HUIE :IIE TOE MIOE flJIWI P!I.N}S IJIOII JD i:a:Jllffl(II Dl1ll .... lllrl'SI-- -- -- --- ---=- a::asaas:a:a -- --- --- a:cmsa a...-z: mas:: ~ ssss:. === s=== SUFD lll1D 9l'llSc 

~1 IJIIII[ asr IF 1181 m 1/'ZllM 71101n'1. 

'N--2 IIKlllll'Pl.taXIIIII 7/261911 7111 1n1. 
I ~3 SFMIIDll lll1l!II D 7/211191 711111 Ol'l.111.6 1.3 1.2 9.6 27.0 11.5 aamua 

~ 1111D 1111'P WIFML TO 7f2MIJ 7112 Ol'I. I 3.2 Dnat 

'N-6 llJIII IU'I.Jl:AU IF ~1 7/261111 7113 Ol'I. 

CJllNM1PJI lltRBSc 

'IG-1 IXMIIIIOillff IF UIIFIU. 7/261111 7115 UWL 

'IG-2 D<IKN). IF IUD 11111' 7/261911 7116 Ol'I. 
I 

) 'IG-3 11111m -- 7/'Zf/M 7117 l&"L I 52.8 223.2 
(1) 

1G,!; IRJ. 200S 7/211191 718'; 1M. 
I 

1'0-9 IIU. 152 7/29,'IB 72511 un I 1.5 9.7 9.0 
I 'm-10 lllL IOI! 7/28188 1259 l&"L I Z7.6 1.2 9.1 3.9 I 'm-11 IIU. 101 7/28188 7260UWLI 

16.7 
'IG-12 IWIISCII IBL Ill. 7 7/28188 7261 1M. 

I 
'IG-13 ar.&11 t1A1D IRJ. IIO. 3 7/28188 72162 un I 10.0 11 .0 I 'm-111 ar.&11 HIIEII IRJ. NO. 5 7/28188 7263 ln'L I 8.8 2.2 I 
'm-15 IEJ. mmu:rI<II IIA'ID 6/151118 6lr.1I UWL I 5.2 

5.0 118.0 2'3.0 I 
'm-16 llJIII Dt1Ur.&1E IF 'IG-3 7/27/ff8 7118 l&"L I 55.7 1152.11 33.11 (2) 
D>mCJW. SINUS: 

11-t QUJDll'ffll SN'. IUIK 7/2611111 7119 rotl. 
I 

11~ SJlt'Aa: V.&'ID SMfl.Dll 7/26/ff8 7120 l&"LI 
(3) 11.u. I 
(-) 



sm; srni: INlll'SIS 3111'1.11 

TB£ 4-9 

!UttARI <F VCUT!ll: OlaNICS FONl A8CNE HDO\KJ4 
OE111:TI<II LDtITS DI lllffll SMt'lES 

TIIIU nEJJ> 
Hl>I!DI, III!IXlfiDI 

11£111rL- 1,~ no:0- TRI- DI-I - nus- BIS- TEl'I&- QUllO- OIDII).. lat&- ID- m»- DIOl.(a. 11'311- <K.aO- fUllll}. ~ 
EHL 
ID-I D 1M - l!DWU'a: - EIISU!JE 11!111111! 1£1111111! ZDI! JD l£l:1IIPl1(I( DIii! 1111D 111m11- -- - """"'- szm .,..._ - - -T111VfLIUlaS: 

tl-1 T111Vll.lUII[ 

tl-2 T111Yl!L IUII[ 

tl-3 TUVll.lUII[ 

VOi lLUKSc 

llffl!Sc 

VOl lUII[ 

VQIIUII[ 

VOi ii.a 

Vlll llMI: 

VCll IUII[ 

YO& IUII[ 

VOi lUII[ 

7/26/M 

7ng,4111 

7/21111118 

6/15188 

7/'26/flf, 

7/26/M 

7/21,/88 

7/2811111 

7/281118 

7/281118 

I 
I 

7121 UWLI 
I 

7192 m.1 
I 

726' m. 113311.9 d<ne( C..vo-c-; 

ln'LI 11.6 
I 

ln'L I 6.o 

1M. 

1M. 
I 

UM. I 26.9 

ln'L 

OWL I 11.1 

( 1) 1h11 ro1 iaruw addltlaal OCIIIIJIUda _.. rcu11 1D 'IG-3: (3) Ollorofo,w - l'luld 1D 'IY-1 at 5.2 l-11 

(') <JllordbrWI - tan! 1n 'IY-2 at 5.5 l-11 
Two lHaxMw ('I(, 1-11 1111 90 1-11) 
~2 ~ (19' 1-10 
c,w- <ai i-,o 
., ... i.-111 (500, 211.i 1-11) 

(5) .lor7lm1trile - tan! 1n the lib bhd< llal,-1 6/15188 at 1U i-,1. 

OIJB).. Ol1II). 

ll'JllBE £DIIII! - c:ma== 

For fllwl-MIIUJ'l a.--1-111 
(103, 33, 1]7, 3111-11) 

(6) 1,1,1-trtdlloroeUaw ttlnl 1n the lab bl-* --1,-1 cm 7/2B/88 at 1.3 i-,1 . 

n., ..,uw1 <•ttw~•. i.-. 1__,,1_ 
(8.7 1-11) 

Two Telnl Hetlwl 8onr.ene 1-ni (6.5 1-11) 

< 2 > 1he ro1100Jll lddt tknal ~ _,, ranS 1n 'IG-16: 

lyl- bmer '501 1-11 
X,lene bmer ai, 1-11 
EUy I Hettw l Borruae 1-r 113 ..if 1 

TIil- YDIIL 2- n:1111-- Ol1£II 
OIJB).. DI.OR- ACE- IIII'- ll'DIO- OH- *--EIHrU'JE lllE TOE MIJEruRAN IUlffi IDDII -= ==r- == == ==== -==z 

21., 

(5) 

(6) 



TN31.E 4-11 

SHWrt CF VCUTIIE OlllAHic:! FUN> AllCNE HIHIK.tt 
I£1'H:TICJf LJKI.TS IH 3JIL SIKUS 

TJllAX FlllD 
HAD~, \lL3XJISIH 

l£11m- Tm- DI 
FJ£ Tm- I.N- (11.(R). OLOIO- I.N- I.N- I.N- OllER OLOR- T<LU- CJIU)fO. HEX- ltHOII FUlllD- BEH,. II- DIDIDIO- KNO,W KNa.N KNOlf QIH,. SITE SITE ANAUSIS 5HtE I ]DE EJ£ E11W£ ANE 11 t£l1WIE ZO£ UH: t£llW£ 12 13 ,ii ICALS ID DEXRlPllCJf DlTE NIHEI llllTS I== == ==== === === == === == ==== == ==== == ===== 

s:m.SAtflLS: 

TS-1 Wlf PIT 7/26/88 7186 00/lG 76.3 1.3 11.2 10.11 

TS-2 ~PIT 7/28/811 718'1 IMO 111.7 2.2 6.7 13.1 

TS-3 JP'I FlB. S1'0RME Al&l 7/28/811 7188 OO'lQ 17-9 1. 1 1.9 15.0 

TS-4 JP'I FlB. Sl'OIWE Al&l 7/28/811 7181) OO'lQ 157-0 11.1 11.5 15. 1 10.e 26.0 
l£IUf 7/3V88 7189 OO'lQ 226.11 5.0 8.3 15.t 27.3 

'l'S-5 JP'I FlB. S'1'aWE 119 7/30/88 7191 IMO 19.9 1.3 11.7 12.6 t.6 1.5 ~ 11.e 11.e 7.1 (DIDI Sl'OIIME AJD) 7/28188 7191 lMG 8'1.8 2.1 5.9 

TS-6 BlalJON), 100 IAR>S 7/26188 71~ tMG 58.8 t.6 5.2 
IDUH <F llJIII PIT 

TS-7 SJJXE DRrIHG mm 7r.5/88 71011 lMG 31.9 

~ SJJXE DRIIHG mm 8/1/88 7105 OO'lQ 93-9 1.11 36.2 13.0 lf.5 
TS-9 SJIXE Dlilllll Blm 8/1/88 7106 IMO ""3.7 7.7 'YJ-7 7-7 6t.ll 22.11 II.It (1) 

TS-10 lllllPITIOEIIE 7699 00/lG Im a:ua;Jl'J) 

TS-11 IIJJIE WIP, DJ!DIARE 8/1188 71C11 IMO 96.2 6.1 7-5 29.2 19.5 TODimi 
TS-12 IIJJIE WIP Da::Mfl" l'CII> 8/1/88 7100 imo 11911.6 10.6 3).8 12.8 (2) 

TS-13 llllUCITE CF TS-7 7/26/88 71()1J OO'lQ 12.7 

1Y-3 RrNSATESNfl.E 7/111/88 71111 1M. (3) 
TRAVFI.IUJCS: 

'IX-1 TRAVFI. IUll.: 7/26/88 UM. 8.2 

'IX-2 TRAVFI. IUll.: 7129/88 UM. 

TX-3 TRAVFI. IUll.: 7/26/88 UM. 11334.9 
I 

VOA EUNCS: I 
I 

VOARANC 7/25/88 UM. I 3.9 
I 

VOAIUNC 7/26/88 UM. I 6.o 
I 

VOA IUNC 7/26/88 UM. I 



SITE sm: NW.ISlS SHU 

TAIU 4-11 

ruttARi CF Vll.ATil.E OKlAHIC> fl'.l.N> A8CNE KlHlH.H 
DE.'TH:rIO. LOOTS IH roIL SAKtEl 

fflJAX FlllD 
HIOJ.S(]f, WI3XKiIH 

t£l1IL- TRI-
DE TRI- 1.5- ~ 

alJJR.. TCLU- (R()IO- ID- LOUIi fUlllO. flEH.. 
I IDE DE El1W£ Al£ 11 tt:nW£ m£ 

DI 
Ol1llO- 1.5- 1.5- 1.5- CJllfll 

IY- Dll\IDR).. IOklll IN(Jo'N lllOltl <HH-
WE t£1lW£ 12 13 111 ICALS ID 1£1:RIPl'IClt Dl11!: NllllER I.NITS 1---- --- --==-- --- -- ==-- =-- =- --=-- --- --- --- ---

I 
7/2i,/88 UOO.I 

I 
VOAIIMC 

VOA IUI« 

VOl llMC 
VOlll.H 

7/2&'88 uoo. I 11.1 
I 

7/2&188 uoo. I 26.9 

IDIES: 

VOl llMC 

WAIi.Aii: 

7r.MJS 

7/"JJ/00 

MIMIS 

uoo. I 
I 

uoo. I 
I 

uoo. I 

(1) 1,1,~tr.lchloro-1,2,2-tritluoroeUllle (13.11 ~) m1 
1,1,1,2,2,3,3,11,11,5,5,6,~ 
(~.9 l.8f'lcg) wera feud m1J 1n TS-9. 

(2) E11¥lbsrlale (5.6 ~ 1811 tan1 only 1n TS-11. 

-

(3) Chlorot'onl (6.1 18/U 11d 1,2~hloroethme (3.9 l811rg) wera 
tanl Olly 1n 'll-3. 

1.3 

3.2 



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 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

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 
CHLOROBENZ.ENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
·1,l-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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< LS 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

104 % 
118 % 

98 % 



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-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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
53.9 

< 1.5 
< 1.6 

52.8 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
223.2 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

104 % 
110 % 

96 % 

UNKNOWN 76 
C6Hl2 RING HYDROCARBON 194 
CYCLOHEXANE 80 
XYLENE ISOMER 500 
XYLENE ISOMER 205 
ETHYL-METHYL BENZENE ISOMER 103 
ETHYL-METHYL BENZENE ISOMER 33 
ETHYL-METHYL BENZENE ISOMER 137 
ETHYL-METHYL BENZENE ISOMER 38 
UNKNOWN 90 
METHYL-(METHYLETHYL)-BENZENE ISOMER 8 
METHYL-(METHYLETHYL)-BENZENE ISOMER 7 
TETRAMETHYLBENZENE ISOMER 6 
TETRAMETHYLBENZENE ISOMER 5 



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 
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-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< o.a 
< 1.1 
< o.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

. 89. 5% 
98.8% 

101.6% 



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-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 
TRI CHLO RO ETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
DICHLOROFLUOROMETHANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< o.a 
< 1.1 
< o.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 

9.7 
< LO 

1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

89.8% 
98.6% 
98.5% 

9.0 



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 

SURROGATE COMPOUND RECOVERIES: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOPLUOROBENZENE 

LIBRARY SEARCH DATA: 
UNKNOWN 

< 0.5 
< 3.2 
< 1.5 

1.2 
< 2.0 

9.1 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
27.6 

< 1.2 
< 1.6 

3.9 
17.9 

85.6% 
96.7% 
98.0% 



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 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
16.7 

83.6% 
97.3% 
98.8% 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007261 TG-12 
DATE OF ANALYSIS: 7/28/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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-DIC!ll.OROBENZENE 
TRICHLOROFLUOROMETHANE 
TOLUENE 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

D4-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< L6 
< L4 
< L4 
< LS 
< 3.5 
< 1.1 
< 1.0 
< LS 
< L2 
< L6 
< 1.3 
< 1.2 

87.9% 
94.9% 

102.3% 



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 

< o.s 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< o.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
10.0 

< 1.0 
< 1.5 
< 1.2 
< 1.6 
11.0 

< 1.2 

85.2% 
102.8% 
104.4% 



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-CHLO.ROETHYLVINYL 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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
.< 2. 4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 

a.a 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 

2.2 
< 1.2 

85.21 
97.61 
96.41 



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-DICHLOROPROPYLENE 
ETHYLBENZENE 
METHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRA.CHLO RO ETHYLENE 
1,3-DICHLOROBENZENE 
TRICHLOROFLUOROMETHANE 
TOLUENE 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATAz 
XYLENE ISOMER 
XYLENE ISOMER 
ETHYL-METHYL BENZENE ISOMER 
ETHYL-METHYL BENZENE ISOMER 

< o.s 
< 3 .·2 
< LS 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< Ll 
< 0.8 
< LS 
< L9 
< LS 
< 1.5 
< LS 
33.4 

< LS 
< L6 
55.7 

< L4 
< LS 
< 3.5 
< Ll 
452.4 
< LS 
< L2 
< 1.6 
< L3 
< L2 

105 % 
114 % 
105 % 

501 
204 
113 
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 

SURROGATE COMPOUND RECOVERIES: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
ACETONE 
2-BUTANONE 
TETRAHYDROFURAN 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

5.2 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

86.3% 
102.3% 

96.8% 

5.0 
48.0 
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-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
HEXANE 

< 0.5 
< 3·. 2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

76.3 
< 1.4 
< 1.5 
< 3.5 
< 1.1 

1.3 
< 1.5 

4.2 
< 1.6 
< 1.3 
< 1.2 

84.8% 
106.7% 

90.9% 

10.4 



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 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
UNKNOWN HYDROCARBON 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
41.7 

< 1.4 
< 1.5 
< 3.5 
< 1.1 

2.2 
< 1.5 

6.7 
< 1.6 
< 1.3 
< 1.2 

85.91 
99.81 
94.71 

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 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

D4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOPLUOROBENZENE 

LIBRARY SEARCH DATA: 
HEXANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< o.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
17.9 

< 1.4 
< 1.5 
< 3.5 
< 1.1 

1.1 
< LS 

1.9 
< 1.6 
< 1.3 
< 1.2 

82.9% 
106.7% 

81.9% 

15.0 



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

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
UNKNOWN 
HEXANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
157.0 
< 1.4 
< 1.5 
< 3.5 
26.0 
4.1 

< 1.5 
4.5 

< 1.6 
< 1.3 
< 1.2 

81.3% 
125.6% 

72.2% 

10.8 
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 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
HEXANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< LS 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
226.4 
< 1.4 
< 1.5 
< 3.5 
27.3 
s.o 

< 1.5 
8.3 

< 1.6 
< 1.3 
< 1.2 

80.2% 
134.1% 

67.4% 

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 
CHLO RO ETHANE 
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-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
XYLENE 
DICHLORODIFLUOROMETHANE 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

1.6 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
<· 0. 8 
< 1.5 
< 1.9 
< 1.s 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

19.9 
< 1.4 
< 1.5 
< 3.5 
12.6 
1.3 

< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

80.8% 
120.8% 

95.4% 

1.5 
308.0 

4.7 
11.8 
11.8 
7.1 



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-OICHLOROPROPANE 
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: 

O4-1,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOPLUOROBENZENE 

LIBRARY SEARCH DATA: 
HEXANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
82.8 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 

2.1 
< 1.6 
< 1.3 
< 1.2 

79.71 
142.0% 

68.4% 

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 
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: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE . 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
HEXANE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
58.8 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 

1.6 
< 1.6 
< 1.3 
< 1.2 

80.0% 
111.1% 

81.3% 

5.2 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007104 TS-7 
DATE OF ANALYSIS: 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 
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 RECOVERIES1 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< LS 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< Ll 
< a.a 
< LS 
< L9 
< LS 
< LS 
< LS 
< 0.4 
< LS 
< L6 
3L9 

< L4 
< LS 
< 3.5 
< Ll 
< LO 
< LS 
< L2 
< L6 
< L3 
< L2 

109 % 
115 % 

88 % 



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-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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< Q.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
15.4 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

107 % 
107 % 

80 % 



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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
UNKNOWN 

4.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 

·< 1.5 
< 1.6 
93.9 

< 1.4 
< 1.5 
< 3.5 
< 1.1 

7.4 
< 1.5 
36.2 

< 1.6 
< 1.3 
< 1.2 

84.9% 
113.8% 
151.6% 

13.0 



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 

SURROGATE COMPOUND RECOVERIES: 

D4-l,2-DICHLOROETHANB 
DB-TOLUENE 
4-BROMOP'LUOROBENZENE 

LIBRARY SEARCH DATA1 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
93.0 

< 1.4 
< 1.5 
< 3.5 

13.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

138 I 
100 % 

64 % 



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 

SURROGATE COMPOUND RECOVERIES: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
l,l,2-TRICHLORO-1,2,2-

TRIFLUOROETHANE 
UNKNOWN 
HEXANE 
1,1,1,2,2,3,3,4,4,S,S,6,6,-TRIDECA-

FLUOROHEXANE 

4.4 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< Ll 
< a.a 
< LS 
< 1.9 
< LS 
< LS 
< LS 
< 0.4 
< LS 
< L6 
44·3. 7 
< L4 
< LS 
< 3.5 
22.4 

7.7 
< L5 
39.7 

< 1.6 
< 1.3 
< 1.2 

74.7% 
156.0% 

80.0% 

13.4 
61.4 
7.7 

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 
OS-TOLUENE. 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< o.-a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
87.9 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
10.0 

< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

126 % 
84 % 
64 % 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007107 TS-11 
DATE OF ANALYSIS: 8/1/88 
ALL RESULTS IN UG/KG 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOMETHANE 
CHLO RO ETHANE 
2-CHLOROETHYLVINYL ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
1,1-0ICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHYLENE 
1,2-0ICHLOROPROPANE 
1,3-cis-DICHLOROPROPYLENE 
1,3-trans-OICHLOROPROPYLENE 
ETHYLBENZENE 
METHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
1,3-0ICHLOROBENZENE 
TRICHLOROFLUOROMETHANE 
TOLUENE 
1,2-trans-OICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

04-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
UKNOWN 
UKNOWN 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.0 
< 1.1 
< 0.0 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 

5.6 
< 1.5 
< 1.6 
96.2 

< 1.4 
< 1.5 
< 3.5 
< 1.1 

6.1 
< 1.5 

7.5 
< 1.6 
< 1.3 
< 1.2 

87.6% 
121.0% 

72.6% 

29.2 
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 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

D4-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATAs 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 

·< 0. 8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
161.7 
< 1.4 
< 1.5 
< 3.5 

.5. 9 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

183 % 
145 % 

61 % 



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 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
494.6 
< 1.4 
< 1.5 
< 3.5 
12.8 
10.6 

< 1.5 
20.8 

< 1.6 
< 1.3 
< 1.2 

72.2% 
238.6% 

94.8% 



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 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
12.7 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

108 % 
107 % 

86 % 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007110 TW-1 
DATE OF ANALYSIS: 7/27/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5. 9· 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

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: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

105 % 
117 % 
100 % 



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-DICJ:j:LOROETHANE 
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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
THIOBISMETHANE 

1.3 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

11.6 
< 1.4 
11.5 

< 3.5 
< 1.1 

1.2 
9.6 

< 1.2 
< 1.6 
< 1.3 
< 1.2 

78.1% 
98.6% 
95.4% 

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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 

3.2 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

103 % 
112 % 
100 % 



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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

102 % 
115 % 
101 % 



I 

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: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATAs 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< o.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

8.2 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< LO 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

105 % 
114 % 
101 % 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007192 TX-2 
DATE OF ANALYSIS: 7/29/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACin,ORIDE 
Clll,OROBENZENE 
Cin,ORODIBROMOMETHANE 
Cin,OROETHANE 
2-Clll,OROETHYLVINYL ETHER 
Cin,OROFORM 
DIClll,OROBROMOMETHANE 
1,1-DIClll,OROETHANE 
1,2-DICin,OROETHANE 
1,1-DIClll,OROETHYLENE 
1,2-DIClll,OROPROPANE 
1,3-cis-DICin,OROPROPYLENE 
1,3-trans-DICin,OROPROPYLENE 
ETHYLBENZENE 
METHYL BROMIDE 
METHYL CHLORIDE 
METHYLENE Clll,ORIDE 
1,1,2,2-TETRACin,OROETHANE 
TETRACin,OROETHYLENE 
1,3-DIClll,OROBENZENE 
TRICin,OROFLUOROMETHANE 
TOLUENE 
1,2-trans-DICin,OROETHYLENE 
1,1,1-TRICin,OROETHANE 
1,1,2-TRICin,OROETHANE 
TRICin,OROETHYLENE 
VINYL Clll,ORIDE 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< LS 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< Ll 
< a.a 
< 1.5 
< L9 
< LS 
< LS 
< 1.5 
< 0.4 
< LS 
< L6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< LO 
< LS 
< L2 
< 1.6 
< 1.3 
< L2 

84.4% 
96.2% 
95.2% 



VOLATILE ORGANICS ANALYSIS 
SITE: 88007264 TX-3 
DATE OF ANALYSIS: 7/28/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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: 

O4-1,2-DICHLOROETHANE 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

1334.9 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

87.5% 
98.0% 

100.6% 



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: 

O4-1,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PE.AXS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 

5.2 
< 1.1 
< 0.8 
< 1.5 

. < 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

110 % 
114 % 
101 % 



• I 

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-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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATAt 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 

5.5 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

~20 % 
114 % 
102 % 



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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 

6.1 
< 1.1 
< 0.8 

3.9 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

102 % 
116 % 

99 % 



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 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
ACETONE 
ACRYLONITRILE 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

11.6 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

84.4% 
97.2% 
95.9% 

27.4 
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 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
ACETONE 
ACRYLONITRILE 

< o.s 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< o.e 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

28.6 
< 1.4 
< LS 
< 3.5 
< 1.1 
< LO 
< 1.5 
< L2 
< 1.6 
< 1.3 
< L2 

104.6% 
94.2% 

105.1% 

L4 
9.9 



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 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

3.9 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

107 % 
111 % 

95 % 



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 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 

6.0 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

108 I 
107 I 
100 I 



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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

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 
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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

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 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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
26.9 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 

1.3 
< 1.6 
< 1.3 
< 1.2 

85.2% 
96.3% 
97.6% 



VOLATILE ORGANICS ANALYSIS 
SITE: VOA BLANK 
DATE OF ANALYSIS: 7/28/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< a.a 
< LS 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< ·1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

85.4% 
99.0% 

101.2% 



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 
1,2-trans-DICHLOROETHYLENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHYLENE 
VINYL CHLORIDE 

SURROGATE COMPOUND RECOVERIES: 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
11.1 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

82.4% 
103.3% 

98.1% 



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 RECOVERIES1 

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

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< 0.5 
< 3.2 
< 1.5 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 
< 1.0 
< 1.5 
< 1.2 
< 1.6 
< 1.3 
< 1.2 

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 
CHLO RO ETHANE 
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 
OS-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

< o.s 
< 3.2 
< LS 
< 0.6 
< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
< 1.9 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< L6 
< L4 
< 1.4 
< LS 
< 3.5 
< 1.1 
< 1.0 
< 1.5 

3.2 
< 1.6 
< 1.3 
< 1.2 

85.8% 
98.6% 
96.7% 



VOLATILE ORGANICS ANALYSIS 
SITE: CHECK STANDARD 
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 

SURROGATE COMPOUND RECOVERIES: 

D4-l,2-DICHLOROETHANE 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA1 
NO PEAKS TO SEARCH 

46.0 
< 3.2 
< 1.5 
43.7 

< 2.0 
< 2.4 
< 5.9 
< 0.8 
< 1.1 
< 0.8 
< 1.5 
46.2 

< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
12.5 

< 1.4 
< 1.5 
< 3.5 
< 1.1 

45.8 
< 1.5 
< 1.2 
< 1.6 
46.9 

< 1.2 

87.1% 
105.6% 

91.5% 



VOLATILE ORGANICS ANALYSIS 
SITE: WATER CHECK STANDARD 
DATE OF ANALYSIS: 7/27/88 
ALL RESULTS IN UG/L 

BENZENE 
BROMOFORM 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLO RO ETHANE 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

40.4 
< 3.2 
< LS 
45.0 

< 2.0 
< 2.4 
< 5.9 
< 0.8 
< Ll 
< 0.8 
< 1.5 

29.4 
< 1.5 
< 1.5 
< LS 
< 0.4 
< LS 
< 1.6 
< L4 
< 1.4 
< LS 
< 3.5 
< 1.1 

46.9 
< 1.5 
< L2 
< 1.6 
41.5 

< 1.2 

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-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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

40.7 
< 3.2 
< 1.5 
43.2 
< 2.0 
< 2.4 
< 5.9 
< 0.0 
< 1.1 
< 0.0 
< 1.5 

37.3 
< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
< 1.4 
< 1.4 
< 1.5 
< 3.5 
< 1.1 

41.4 
< 1.5 
< 1.2 
< 1.6 
39.5 

< 1.2 

84.9% 
96.3% 
95.0% 



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 
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 
DB-TOLUENE 
4-BROMOFLUOROBENZENE 

LIBRARY SEARCH DATA: 
NO PEAKS TO SEARCH 

43.2 
< 3.2 
< 1.5 
47.1 

< 2.0 
< 2.4 
< 5.9 
< a.a 
< 1.1 
< a.a 
< 1.5 
41.1 

< 1.5 
< 1.5 
< 1.5 
< 0.4 
< 1.5 
< 1.6 
36.7 

< 1.4 
< 1.5 
< 3.5 
< 1.1 
44.8 

< 1.5 
< 1.2 
< 1.6 

39.6 
< 1.2 

85.1% 
95.7% 

100.5% 



CHECK STANDARD 

RECOVERY DATA 



DATE: 6/15/88 

TABLE 
CHECK STANDARD RECOVERIES 

(WATER) 

================================================================== 

COMPOUND 

SPIKE 
ADDED 
(ug/1) 

l MS l 
l CONCEN-TRATION l 
I (ug/1) l 

MS 
% 

REC 

l QC 
lLIMITS 

#l REC ================================================================== 1,1-Dichloroethene 
Trichloroethane 
Benzene 
Toluene 
Chlorobenzene 

so 
so 
so 
so 
so 

46.2 
46.9 

46 
45.8 
43.7 

92 
94 
92 
92 
87 

161-145 
171-120 
176-12-7 
176-125 
175-130 ================================================================== 

COMMENTS: 



DATE: 7/27/88 

TABLE 
CHECK STANDARD RECOVERIES 

(WATER) 

===================-========--==--=--============================= 

COMPOUND 

SPIKE 
ADDED 
(ug/1) 

I MS I 
: CONCENTRATION : 
I (ug/1) l 

MS 
% 

REC 

l QC 
lLIMITS 

#l REC ================================================================== 1,1-Dichloroethene 
Trichloroethane 
Benzene 
Toluene 
Chlorobenzene 

50 
so· 
50 
50 
50 

29.4 
41.5 
40.4 
46.9 

45 

59 
83 
81 
94 
90 

l61-145" 
:11-120 
176-127 
176-125 
175-130 ================================================================== 

COMMENTS: 



DATE: 7/28/88 

TABLE 
CHECK STANDARD RECOVERIES 

( SOILS) 

===------============-==-==-======-=============================== 

COMPOUND 

SPIKE 
ADDED 

(UG/KG) 

I MS I I I 
: CONCENTRATION : 
I (UG/KG) I 

MS 
% 

REC 

: QC 
:LIMITS #: REC ================================================================== 1,1-Dichloroethene 

Trichloroethane 
Benzene 
Toluene 
Chlorobenzene 

50 
50 
50 
50 
50 

41.1 
39.6 
43.2 
44.8 
47.1 

82 
79 
86 
90 
94 

:61-145 
:11-120 
:16-127 
:16-125 
:15-130 ================================================================== 

COMMENTS: 



DATE: 7/29/88 

TABLE 
CHECK STANDARD RECOVERIES 

(WATER) 

============================================================== 

COMPOUND 

SPIKE 
ADDED 
(ug/1) 

l MS l 
l CONCENTRATION l 
l (ug/1) l 

MS 
% 

REC 

l C 
lLn 

# l I ============================================================== 
1,1-Dichloroethene so 37.3 75 I 61-
Trichloroethane so 39.S 79 l 71-
Benzene so 40.7 81 176-
Toluene so 41.4 83 l 76-
Chlorobenzene so 43.2 86 l 75-=============================----==---===-=====-============== 

COMMENTS: 



INITIAL CALIBRATION AND 

CONTINUING CALIBRATION DATA 



6A 
VOLATILE ORGAN[CS [N[f[AL CALIBRAT[ON DATA 

Lab Hame: Env 1 r,.:,dyne i:::.n•J 1 n~e rs Contract:3144 

Lab Code: EE! Ca,:,e No.: NA SAS No.: NA SDG No.: NA 
Instrument 1 0: Cal ibr-at ion Date Cs): 06/13···88 06/l}-'88 
Matr-ix:(soil/water-) WATER Level:Clow/med) LOW Column: tpack/cap) PALK 
Min RRF for- SPCCCt) • O.JOO C0.250 for 8r-om6Form) Max %RSD for CCC<•>• 30.G 
ILAB FILE IO: RRF20 •>89066 RRF50 •>89064 IRRFlOO•........... RRF150•........... RRF200•>89067 
1 _____________________________________________________________________ 1 ____ _ 
I I I I I % I COMPOUND IRRF20 RRF50 IRRFlOO RRF150 RRF2001 RRF I R~O l••••••••••••••••••••z••••••J•••••• ••••••)•••••• •••••• ••••••l••••••I=~--~ IChlor-omethane ______________ t 18romomethane _______________ 1 
IV i ny 1 _Ch.1 or i de _____________ • IChloroethane _______________ l 
IMethylene_Chloride _________ l 
IAcetone ____________________ l ICarbon_Oisulfide ___________ l 
11,1-Dichloroethene _________ • 
11,l-Dichloroethane _________ t 
11,2-Dichloroethene_(total)_I I Chloroform _________________ • 
1,2-Dichloroethane _________ l 2-Butanone _________________ l 
1,1,1-Trichloroethane ______ l 
Carbon_Tetrachloride _______ l Uinyl_Acetate ______________ l 
Bromodichloromethane _______ l 1,2-Dichloropropane ________ • 
cis-1,3-0ichloropropene ____ l Trichloroethene ____________ l 
Oibromochloromethane _______ l 
1,1,2-Trichloroethane ______ l Benzene ____________________ ! 
tr-ans-1,J-Oichloropropene __ l Bromoform __________________ t 
4-Methyl-2-pentanone _______ l 2-Hexanone _________________ l Tetrachloroethene __________ l 
1,1,2,2-Tetrachloroethane __ l Toluene ____________________ • 
Chlorobenzene ______________ t 
Ethyl benzene _______________ • Styrene ____________________ ! 
Xylene_Ctotal) _____________ I 

1-.127 
1. 934 
l. 494 

.985 
2.905 
1.574 
4.524 
1.354 
2.835 
1.403 
3.164 
2.440 

.2021 

.660 
,644 
.552 
.760 
,409 
,842 
,422 
.3'59 
.326 

1.041 
.842 
• 2'54 
.017 
.185 
.523 
• '513 

l.443 
l. 011 
1.849 

.908 
1.4:21 

l.2391 
l.7771 
1.5101 
1. 064" 
'5,179 
1.489 
5.129 
1.472 
3. 18 0 
l.630 
3.588 
2.640 

,172 
.744 
.683 
.524 
.829 
.45'5 
.962 
.478 
.423 
.362 

1.143 
.962 
,295 
.009 
.139 
.544 
.537 

1,514 
1.000 
1.918 

,986 
1,459 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
a.boo 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,1)00 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.0001 
0.0001 
0.0001 
0.0001 
0,000 
0.000 
0.000 
0.000 
0,000 
0.000 
0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.0001 
0.0001 

1.2411 
3.0691 
2.4231 
1. 1431 
2.2291 

.6151 
4.8911 
1.4121 
2.9371 
1.5151 
3.3011 
2.5551 

.1971 

. 6.:13 I 

.67_91 
,6321 
.7931 
,447f 

1. 020 I 
.4'78 
,467 
.353 

1.164 
1. 020 

.377 
, 4.,•9 

.488 
,1558 
.S94 

1,486 
1.031 
1.8?8 

.987 
l. :63 

1.2021 
2 • ..?60 I 
1. 809 
1.064 
3,438 
1.226 
4.848 
l.413 
2.984 
1. 516 
3.351 
2.545 

. 190 

.696 

.668 

.569 
,794 
.437 

5.4 
31.:: 
29.4 

7 • .:,. 
45.0 

6.J 
4.2 
5.9 
7.~ 
6. 5· 
3. ·? 
8.? 
6.2 
3.2 
9,9 
4.4 
5.6 

.942 9.o 

. 452 I 6. 3 

. 416 I 13. 1 
.3471 5.~ 

1.1161 CS.91 
. -~42 I 9. 6 
.3081 20.34 
.1681 ~60.2 · 
.2711 69.91 
.5421 3.2 
,5481 7.51 

l . ::.81 I 2 • .:.. • 
l.0141 l.6t 
l.87'31 2.0• 

.9601 4.71 
1.4141 J .... ---------------------------------------------------------------------------1 

Toluene-d8 _________________ 1 1.3061 l,2l91 0.0001 0.0001 l.~931 1.~931 l.C 14-Bromofluorobenzene _______ l .6961 ,6741 0,0001 0.0001 .6811 .6:341 1.ol · .... ll_,2-Dichloroethane-d4 ___ .:, __ 1 2.1081 2.:.2191 0.0001 0.0001 2.4i311 2 . .'691 8 . .:.· 
... ,, . 1 ___________________________ 1 ______ 1 ______ 1 ______ 1 ______ 1 ______ 1 ______ 1 _____ r 

F"11PM l l T ! " lCI 
·~ ~.,. 



I 
;'A 

VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name:Envirodyne Engineers Cont rac.t: 3144 

SAS No.: NA Lab C,.:,de: EE I Case No.: NA 

Instrument ID: 598528 

Lab F1 le IO: >89125 

Matrix: (soil/water) SOIL 

Calibration Date: 6/16/88 

':iDG No.: NA 

Time: 10: 43 

Init. Calib. OateCs):06/lJ/88 

Level:Clow/med) LOW Column:Cpack/cap) PACK 
Min RRF50 For SPCCCt) • 0.300 C0.250 For Bromoform) M~x %0 for CCCC•> • 25.0' 

------------------------------------------------· I I 
COMPOUND I RRF IRRF50 %0 

---------------------------,------ ------ ______ , Chloromethane ______________ t 
8romomethane ______________ ~I 
Vinyl Chloride _____________ • 
Chloroethane _______________ l 
Methylene_Chloride _________ l 
Acetone ___________________ ~! 
Carbon_Oisulride ___________ l 
1,1-Oichloroethene _________ • 
1,1-0ichloroethane _________ t 
1,2-Dichloroethene_Ctotal)_I 
Chloroform ___ ~-------------• 1,2-Oichloroethane _________ l 2-Butanone _________________ l 
1,1,1-Trichloroethane ______ l 
Carbon_Tetrechloride _______ l 
Vinyl Acetate ______________ , 
Bromodichloromethane _______ l 
1,2-Oichloropropane ________ • 
cia-1,3-Oichloropropene ____ l Trichloroethene ____________ l 
Dibromochloromethane _______ l 
1,1,2-Trichloroethane ______ l 
Benzene ____________________ ! 
trana-1,3-0ichloropropene __ l Bromororm __________________ t 
4-Methyl-2-pentanone _______ l 
2-Hexanone _________________ l 
Tetrachloroethene __________ l 
1,1,2,2-Tetrachloroethane __ l 
Toluen•---------~----------• Chlorobenzene ______________ t Ethylbenzene _______________ • Styrene ____________________ ! 
Xylene_Ctotal) _____________ I 

1. 202 
2.260 
1. 809 
1.064 
3.438 
1.226 
4.848 
1.413 
2.984 
1.516 
3.351 
2.545 

.190 

.696 

.668 

.569 

.794 

.437 

.942 

.452 

.416 
• 347 

1.116 
.942 
.308 
.168 
.271 
• 542 
.548 

1.481 
1. 014 
1.875 

.960 
1.414 

1.520 
2.100 
2.206 
1.133 
5.805 

.923 
3.679 
1.154 
2.517 
1.234 
2.930 
1.977 

.112 

. 587 

.555 

.263 

. 637 

.353 

.661 

.353 

.303 

.268 

.928 

.661 

.186 

.015 

.155 

.468 

.392 
1.314 

.862 
1.695 

.842 
1.331 

26.4 t 
7.1 I 

21. 9 • 
6.5 I 

68.9 I 
24. 8 I 
24.1 I 
18.3 • 
15.6 t 
18.6 I 
12.6 • 
22.3 I 
41.1 I 
15.7 
17.0 
53.7 
19.8 
19.2 • 
29.8 I 
22.0 I 
27.3 I 
22.9 I 
16.8 I 
29.8 I 
39.6 t 
91.0 I 
42.7 I 
13.7 I 
28.4 I 
11.J • 
15.0 t 
9.6 • 

12.4 
5. 9 

------------------------------------------------1 Toluene-d8 _________________ 1 l.2931 1.2691 1.8 
4-BromoFluorobenzene _______ l .6841 .3691 46.0 I 
l,2-Oichloroethane-d4 ______ 1 2.2691 1.8931 16.6 I 

---------------------~-----'------'------'------' 



/A 
IJOLAT I LE. cot.ff !l·IU l t~G CAL r BRAT rGN ;'~ HECI-'. 

Lab Narne:Envirodyne Engineer~ C,:intract :31~4 

SAS Ho.: NA Lab ,:O:,de: EEI Case t·lo. : t·IA 

In :5 t rumen t ID: c;9gc;29 Ca l i brat ion Date : 6, · l c; /8 8 

3DG t·fo • : t.JA 

T 1 me: 16: 13 

:__-3 b Fi le ID: > 89112 £nit. Calib. Date(s):06/13-·88 06/13,.88 

Matrix:(soil/water) WATER Level:(low/med) LOW Column:Cpack/capJ PACK 

Min RRF50 For SPCCCt) • 0.300 C0.250 For BromoForm) Max- %D For CCC 1 •J • 25.C, 

------------------------------------------------· I I I 
COMPOUND I RRF IRRF50 I %D 

a•••••a••••••••••••••••••••l••••••l••••••l••••••I 
Chloromethane ______________ t 1.2021 1.033 14.l t 
Bromomethane _______________ l 2.2601 1,440 36.3 I 
Uinyl Chloride _____________ • 1.8091 1,365 24,6 • 
Chloroethane _______________ l 1,0641 ,905 14,9 I 

Methylene_Chloride _________ l 3.4381-4,399 28.0 I 
Acetone __________________ ~_! 1.2261 1.096 10.6 I 

Carbon_Disulfide ___________ l 4.8481 3,609 25.6 I 
1,1-Dichloroethene _________ • 1,413 1.135 19.7 • 
1,1-Oichloroethane _________ t 2.984 2,624 12,l t 
1,2-Dichloroethene_Ctotal)_I 1,516 1.248 17;7 I 
Chloroform _________________ • 3.351 2,987 10,9 • 
1,2-Oichloroethane _________ l 2,545 2,223 12.6 I 
2-Butanone _________________ l .190 .127 33.4 I 

11,1,1-Trichloroethane _____ -1 .696 .606 12.8 
ICarbon_Tetrachloride _______ l ,668 .539 19.4 
IVinyl Acetate ______________ ! .569 .277 51.3 
18romodichlcromethane _______ 1 .794 .735 7.4 
11,2-Dichlorcpropane ________ • ,437 .396 9.3 • 
lcis-1,3-Oichloroprcpene ____ l .942 .782 17.0 I 
ITrichloroethene ____________ l .4S2 .420 7.2 I 

IOibromochlcromethane _______ l .416 .370 11.1 I 
11,1,2-Trichlcroethane ______ l .347 .302 13.0 I 
IBenzene ____________________ l 1.116 .991 11.2 I 
ltrens.-1,3-0ichloropropene __ l .942 .782 17.0 I 
IBromoform ______________ ~---* .308 .237 23.2 t 
14-Me thy 1-2-pen t anone _______ I • 168 • 007 9S. 8 
12-Hexenone _________________ l .271 .151 44.2 
ITetrachloroethene __________ l .S42 .443 18.2 

11,1,2,2-Tetrechloroethene __ l .548 .375 31,5 
!Toluene ____________________ • 1.481 1.292 12.8 • 
IChlorobenzene ______________ t 1.014 .867 14.S t 
IEthylbenze~e _______________ • 1.875 1.641 12.5 • 
IStyrene ____________________ l .960 .887 7.7 I 

IXylene_Ctotal> _____________ I 1.414 1.263 10.7 I 

1------------------------------------------------1 1Toluene-d8 _________________ 1 1.2931 1.2JSI 4.5 
14-Bromofluorobenzene _______ l .6841 .6681 2.3 I 

ll,2-Oichloroethane-d4 ______ 1 2.2691 2.0041 11.7 I 

'---------------------------'------'------'------' 
FORM VI UOA 1-'8? Rev. 



. ~ ~ '? -.. : : ~-,str .:r:e,.,: :;.: 

:::-:•3,:t)r: ~ d; : b r 3t ' , ~ ~ ~ t e: -~ 8, : : : 8 , -1 S"' ~ ~ 8 

:,~tract~~= 

~;,~,~, ;~ f~# S?CC ·i 

.~:O .. !t~r,J !~: 

. . 
.:~c~~~~ 

t 
".2330 

~;: 

:~ jC 

lx''ll,m °\ ~so ·Jr ... i5i7, 
Q,326 .q:;29 ~:328 ,A~az1 

~F ~F ~F ~• 
=-a :a ... ,, .. ,, 

•• u ..... i;n.ao m.'.lc :: ~JO •· •• 3?:r --·--------------------------- ------- ·------ ------- ------- -----·- ------- ------- --- -:,·~,c~e~~3Pe ;.7~??7 1 48454 1 73143 1.47]!9 1.49712 i.~9257 9 421 •• ~ Vir.,. J c~ ior-de l 97364 165421 2 07091 1.71~16 l.70613 1.82541 10.212 , ~Chi~•ce!~¼ne 2.~Q405 1.56214 2.31:98 !.9,254 :.93~27 :.94943 13.690 a-~~01et~ane :.58461 1.41,00 i.380l9 l.67529 1.60514 1.53165 8.377 :>k Tric,;mf11m,111etha~e :.71944 l.27H3 1.20,43 .91DZJ .99649 1.21538 25.7n ~ 36456 .3i467 .:9503 .22589 .20936 2B190 J.J..l.il. ;con.:=m o,;:o.o,::oo.o.:;aJ , ):('i,Hich!onet~ene U7867 1.68423 1.9:1!4 l.3J161 U4101 1.32334 11 928 • j~eto~• 2.294;6 1.35623 .87713 .72181 .54446 1.15884 .6.D...M.L :o~olfle~har;: 2.79510 333149 4.26649 3.76230 3.44429 3.51993 .:S....W ~11yl :hior•de 4.33208 3.63509 3.48941 2.80469 2.55684 3.36362 lD...2Z3 CdrOon 015u1F1e 6 90292 7.03551 7.76897 7.15110 6 43828 7.159'5 l.W., fmipoit•Ue .25655 27374 .26268 .24331 .22987 .25:m .6..Li.t. . * :"!ethylene :hl,ri,)e ~ 49926 5.73196 6.11511 3.79978 3.22741 5.67470 43 460 Acrylonitrile 3.10986 3.84849 4.05817 3.76951 3.31404 3.78001 L.!11. -J- l,2-,ic~lcroethene {tctal) Z.13964 2.:7560 2 71603 2 56579 2.41479 2.40037 1~.194 l,l·Oichlcroethane 4.84956 4.76993 5.55173 4.75740 4.61428 4.90858 7.526 •• Uir,tl ~cetate 6.70197 6.mH 6.80071 5.97850 5.72951 6.35652 ...l,J!L Z·3utanone • .2~067 22843 .22695 .21846 .19900 .22470 J.J.lli. :hlorofor1 . 4.98984 4.60785 4.59749 4.34021 4.53952 4.61498 5.106 • -*i.i.l·Trichloroet~1ane 4.03370 3.64713 3.3476' 2.99846 3.09949 3.42528 12.332 "* Carbon tetr!chloride 3.63139 3.14660 2.92294 2.58055 2.70686 2.99777 13.840 ~et~~crulcoiUJJ~ .14836 .16993 .!6603 .16927 .17932 .16658 i.1iL Benzene 1.~4028 1.29318 1.28938 1.25211 1.38062 1.31112 3.805 l,2-0ichloroethane-14 .50293 .47791 .48278 .47707 .472 ... 48262 2.472 (Conca50.o,;o.0,5G.0,50.0,5G. :· 1,2-Dichloroe~hane .69C88 .67684 .64976 .64625 .69458 .67146 3.405 Trichloroethene .40232 .40484 .40416 .40461 .42525 .40924 2.342 1.2-0ich'oroprcpane .57574 .56274 .57365 .56546 .60808 .57714 . 3.142 • l"ethvlaethacrylate .36663 .39525 .37526 .36594 .36849 .37431 3.278 O'Tli·"10!!:tban~ .43881 .45911 .43594 .43764 .45873 .44605 ~ ro10di:hloroaethane .79634 .ea..,, ,80289 .79715 .86093 .81239 3.369 :\5-:,3-0ichloroprcoene .91067 .89252 91267 .91405 .98640 .92126 4,198 4-l"e~hyl-2-pentanone .91020 .79408 .82171 .81853 .82303 .91351 Wil -f~-~-~--~:-~,;-~-~-~To"%· pµs· --~-i.l-·------ ·--··t1cr·~~ v¥-~~\ '-'<Tr<r~ ) ~ u~~oc,l.C..•:M;:A c_,. .... ~ol 16,(< ~~ ~~~r =pt~ if(~B.I ~J6 u-r ,ua.v."4 ,.,,.,.".,~- /IA· ~-z:~-~-
~c - ~verage ResponsJ..factor ,o ... d- ,-g'& 
ZRSO - Percer.t Relative Stan-dard Deviation 

CCC · ~alibration Check Compounds(•) SPCC - Syste. Perforunce Check Coapounds (••l 

For, ur Page ! of 2 



~ !: ~ ... ,; : 

:=r.~·~::or: 

:;::r-3.:: •o: 

.... ~~-4 .I ~: ~=, 3?·:C IS 

.:r.~,:~:rv 

... ;rr:::·~!"'~ 

·.: .. J~i~··: 3 
I' , __ ,=• ~ 

: "' : .. ~ ·: , 3- ~ · .: .. : : .. u :i r: ~!' ~ 
: 1 :,: ... ~~1c~:(r~e~~ar~ 
-~~"'!:~·:-:e~r~~! 
; - -fa, d"; • e 
} ·orcmc:n; :rc·•,et\3ne 
! 12-) 1 ~r:moe~·32e 
C~i?r1oe~z!!ne 
1,i,l,:-7etrdc~ 1o~oet~ane 
Et~~ibe~:ene 
(y:ene , t~tal) 
,:•Jre,e 

-r=t~: ~roe:~y '. ,. \ ~.,. i ether 
Sromofor~ 
A-aroaofl~crobe~zene 
l,i,2,2-Te:rachloroethane 
i 1213·tr~ch 1oroprapane 
7ra~~-l,4·1ichioro·Z-butene 
l,3-0icri1ro0enzene 

:nHru1Ren: :o: 

Cdi i;rd:1 Jn 0'3te: ,Jt'i.3, ,e ,-,C'-SS 

:"dKi'l•Jlll 4 :5U for ~CC is 

AZ :3 J ~mo ,;zm .~:o:3 ·AZ527 
~r ;;F RF ,F l• 

:J. ~J ;uo :aa.ao 1;u JU ~JC.DO RF x ~3il C~: SPCC 
------ ........ ---

. i9023 ,9;351 l.ul376 .999~u .9~69 7 .i9931 .~61 '.Conc·~~.J,5C.:,5~ :.5u :,!J.J 

.7~;;6 ,7;803 .72637 ,71216 .ii36i .73312 3.6i9 • . 
34,199 ,34;56 .;5061 .34385 .37387 .35i76 un 

.3731u .30545 .35641 .36lu5 .37940 .369ua 1.?;2 
;mo .:n:; Ji1a1 31324 .34G64 .;2116 3 492 

.:0212 39267 .3au20 .36539 .34995 .35819 11!2.. 

.;w1 .51949 .52349 .50874 .;;925 .5229~ 2.120 

.43944 .46673 .W98 .43688 43451 .44469 2.931 
l.139i3 1.1:-686 1.15017 1.12957 1.22165 1.15560 ~ •• 

493a7 .53999 .;2013 .52458 .54997 .,2131 4.J24 
.59896 60828 .63655 .63719 ,71082 .63636 6.879 I 

jo044 65440 .67921 ~6655 .72932 .67799 !-444 • 
1.17560 1.17816 1.23378 1.21903 1.35562 1.23244 .J.ilt 

.35540 .36285 .36675 .36223 .38388 .36622 2.917 

.43295 .43797 ,45347 ,44022 ,45738 ,44440 2,362 II 

.87171 .86461 .90652 .89289 .88279 .88370 1.899 (Conc•5il.0,50.0,50.J,50.u,5u.O 

.34785 ,83402 .81719 .14161 .72397 ,79291 7.106 II 

.56420 .58563 .56805 .52566 .50554 .54982 6.009 

.26749 .29604 .29144 .26469 .2622, .27638 a 
1.05758 1.03212 .94474 .97253 .97143 .99568 4.732 

ijF - ~espon,e Factor (Sub,cript is aaount in PPB) 

"F - ~~er!ge Re,pon,e Factor 

tR5D - Percent ~elatiue Standard Deviation 

CCC - C!libration Check Cjapounds (•) SPCC - Systea Perforunce Check Coapound, (••) 

For• UI Page 2 of 2 



-~?~~ "f,:: 

... ·- ::n:,: ,_r,,J: 

!.1-str 11mer t !O: 

i: :·itr3Ctcr: Cdlibr3:10~ [~!e: 07::5 53 

: .,n·•;c! ~o: 

1 ir, .. ,,i!ll :,; for j?CC i ~ Ma,1,n1Jm ¼ RS~ tor [•:C 1: 

:.:'.-on~:, 1 L: 

Co111po1;nd 

~ ·, icrone:h!ne 
J1nv· ch:;r1,:e 
·:hi Jroe:h!~•e 
~rornometnane 
r, i er, i onf i ioromethan~ 
~:rol~in 
l.l·Dtchloroetnene 
~cetone 
I ;dometr,ane 
.;JJy: Chlor1,je 
Carbon Di~ulfide 
P•~010nitr1le 
~ethv:ene Cniori1e 
Acrylon,tri le 
1.2-Dichioroetnene itotal) 
l,l·D1chloroetnane 
V·nvl .lcet3te 
2-Butanone 
::~: 1nforn1 
'.,1.1-iric~loroethane 
(3rbon tetr3c~loriae 
~ethacrylonitri le 
se~:e~e 
l,2-0i:~lor,et~dne·d4 
1.2-t:chloroethane 
T•1cnioroethene 
1.2-Dicnloroprooane 
~etnyl111ethacryiate 
Dibromo111eth1ne 
Bromodichloro111ethane 
c:~-1.:-01chl?ropropene 
1-~eth~i-Z-pentanone 

RF 
:c' jQ 

~2l36 
~·F RF 

5i.:j,) 1,)0.00 

.25412 

.2:572 
03231 
92378 

Ui344 
,.:i5o99 

1 :9560 
l 39;75 

3.17'577 

9.410,2 
4. ?6385 
1.95255 
4.9a394 
6.29558 
.23261 

4, 950•)6 
l.ih60 
2.~4791 

1.25285 
.47008 
.65895 
.37498 
.60757 

.80293 

.94882 

RF - Respon,e Factor (Subscript is aaount in PPB) 

~; ~~erage ~e,ponse Factor 

~RSD - P~•ce~t Relative Standard Deviation 

~F ~F 
:so iO 200.00 r·F 

.25"12 

.mn 

.on~: 

.,2378 
U0344 

45~99 
1.99560 
l,;9375 

3 .17577 

~-41032 
4.76385 
1.95255 
4.98394 
6.29558 
. 23261 

~ 5:,006 
1.70600 
: . 94i?I 

1.l5215 
.4i~68 
.65895 
.3i498 
.60757 

.90293 

.94882 

:; RSD i:·:c ;;,cc 

If 

If 

CCC · C~librati~~ Chee, C01pounds t•J SPCC - Systea Performance Check Compounds (••l 

for• !I Page 1 of 2 

(Canc=i00.~,501 0,!J00.J.;•)O.l.~ 

(Conc•~0.0,50.0,=o.C.50 J,50.0) 



, :f'Yl:i : .•• :; 

~ .3: ~ . : : :-,;,r,imen~ :;: 

::·~rJ~t:"': •:3 I ibrd:: or DJte: 1:i 25 H 

C;:t•~c! ~i: 

~-n1~;r,, ilF fer 5rCC i;. r~ax t:n 1JIII ,: RSO for :cc i ;. ), 

~~bor:.:"1 ,.,: ~:9g, 
u RF RF ;•::-

C:rr.pc•Jn! 

.;·:: 
:·uo ~o. ·iJ 100. 0) l~O J~ Z00.00 

·r; =Je~e-,18 
i~ 1:~ere 
tr!is-!,3-Dichiorop•:pe~e 
l,l,2-Trichicrcet.h~ne 
·etr3c~l:roethere 
:-He~~none 
j ibromor.h 1001,ethane 
l,:·Dibro~oethdne 
Ch!orobenzene 
;,1,l,Z-Tetrachior1eth3ne 
Ethvlbenzene 
hlene 1totall 
Styrene 
2-C~loroethylvinyl ether 
Br,aoforM 
4·6romofluorobenzene 

:.~0068 
.72486 
.35:39 
.39010 
.Jo284 
.1508; 
.52454 

1.11508 

.57i;i 

.64114 
1. !9248 

376.,9 
.44520 
.93712 

-

--- ... 
... - - -1,!,2,2-Tetr~chloroethane - .33060 -

l ,2,3-~richloropropane 
Tr3ns·l,4-1'chlir,-?-b~tene 
l,J-Oichlarobenzene · 

.39810 
-

1. ·JSZ86 

-

RF - Re,p~n,e Factor (~ub,cript i, amount in PPB) 

RF · Average Re~ponse Factor 

¼RSO - Percent Relative Standard Deviation 

-

- -

-
-

- -
-

-
- -

H 

1. 'i00~8 
' 1 :~86 
FZH 

. 39010 
,3(28'1 
. 15085 
.52454 

l.lbOB 

'57i57 

,641!4 
L.19:48 

37669 
,44520 
,93712 
.8J.l60 
H810 

1. :)8286 

? RSO. CCC ;Pee 

fl 

•• 

~CC · Calibration Check Compoynds (•l SPCC - System Perfor•ance Check Compounds (••l 

For~ VI P~ge 2 of 2 

(C:~c•50 J,50 0,50 ~.~0 •, - 'I ,,.'J 

· tCo~c·50.0,50. l,50.0,50.J,50 01 



1: .. ,: ~rt1;~:J"',-l :. 

1: ~ ":J: :di 1br3c1on 0dt!: j; ~~ :a 

C:·-:,3,:t-Jr: Tin1e= l '. =!J 

: :r::~:~: No: Labor3tory ID: -A:•9! 

:-:;:r· .. eri: :[·: Initial ~3 1ibr3t1Jn J.3te: CB,~0:~5 

"'.·~111,J'r. ;F f:r :PC!: i; 

: JmDO'JOd 

C·, ior.:11etnd~e 
,i~_:; :~liri,Je 
C "Ii ,:r :'!~:"'dn~ 

Sr: n,cn,ethane 
-·1chiJrofluaromethdne 
~cro'ein 
'.,1-jich! :roet~ene 
ucetJ~e 
lodcmet~dne 
Allyi Chiorioe 
C3rbon Disulfide 
Prop•on1tr'1e 
Met,vlene Ch 1oride 
w:rvl,n•tr\ le 
1,,-0ichloroethene (totalJ 
1,1-Dichlo~oethane 
Jinyl Acetate 
2-Butanone 
1:h lorofor1 
l,'..1-Trichloroethane 
[3rbon ~etrachloride 
~etha:ru'.oni!rile 
Be~ze~e 
l,2-D:chloroethane-d4 
:,2·0ichloroethane 
Tr icr, l:iroethene 
l.Z-~ich!or~oropane 
retnvl~ethacrylate 
01b•o11omethane 
erom:idichlJromethane 
ci~·l,3-Cich:oropropene 
J-Met~yl-2-pentanone 

~dxiruum % Giff for t:C 

RF RF :.Oiff CCC 5FCC 

!.~tZ5i .25412 84.04 
[ 82541 .25572 a5,99 I 

l..'49~0 .)3231 99.34 
:.53165 .t2J73 39.c9 
1.Zli:9 1.30344 7.16 

" 

.29190 .. -45(,qq '19',q6-
l.i2334 1,89560 ),96 I 

1.1,q94 1.39375 20.27 
3,;1993 
3.:6362 
7.05935 3.17577 55.Jl 

.25323 
5.07470 9.41032 
3.78001 4.76385 
2. 40037 1. 9525; 
4 90858 4. 98394 
6.35652 6.29558 
. 22470 . 23261 

4. 51498 4. 95006 
~.42523 3.40~06 
2.99777 2.94791 
. 16658 

1.31112 1.25285 
. ~8262 . 47069 
.67146 .65895 

65.e; 
26.03 
18 66 
1. 54 

.96 
;,;2 
;,09 • 

.56 
1. 66 

4.44 
2.47 
1. 86 

.40824 .37498 8.15 
,;7714 ,60757 5,27 I 

. ;7431 

.44605 

.e1z;9 .eoz9, 1.16 

.92126 .94882 2.99 

.8H5l 

II 

;~ - ~~!ponse Factor fra1 daily ,tandard file at 50.00 PPB 

~F · Huerdge Respon~e Factor fro1 I~itial Calibration Fora UI 

iOiff · ~ Oif~er!n:e fr~• origi~al auer39e or curve 

' -I) '• 

CCC • Cdlibration Check C~tpounds (•) SPCC - Syite• Performance Check Compounds (••) 

For~ UII Page 1 o; 2 



~ 

I.::!! •, j: 

·: :r,tr !C~j'" ! 

·:c•tr:~t Pio: 

>,:t" .:ue",t ::,: 

~' 1 lh!IJ~I ;,F f:~ :;~,: 

: :'llOO•J'',j 

·~I ,1~r,:· ]3 
Ti:' ·ie·e 
!•in!·l.~·)icn'.1r,or~Jene 
:,1,:-Tr1c~11~:eth!~e 
Te~·ic~lJr~ethe~e 
:-~e·, rnor.e 
)1,romoch!cromet~~ne 
l,Z·D1b•?md~t~!n~ 
ChlorJben:ene 
~.;,1,:-Te!r3chlur~ethane 
~thy]o>!~zene 
A~;:r.e I tOt~] 'j 

Styrene 
2-Cniaroeth~lvinul ether 
3ro111otor11 
,-Sro~ofluorobenzene 
l,i,2,2-Tetracnl~roeth3ne 
1,2.3-tr•:hlo•~propa~e 
Tr~~!-l.4-~ichi~ro-2-,utene 
l.3-D,chl~roben:ene · 

.. :1.. ... •j,'", ~: ~;'!']'$ 

:.~; 1~·H1on D:t~: )7, :: :8 

Time: 1. :t: 

Laboritory ;:: ~~:~6 

lnit1ai :~ 11~·~~1~n ~d~e: ~~1:);qe 

~dxi~u• D1fi for CCC 1s 

:F 

. 9;igi 

;=::1z 
:,;p~ 
~~906 
'Zl7o 
3~319 
~22~1 

, 0 4409 

f<F 

l.OOOoa 
·:49; 
,5239 

.:9•HO 

.3v:34 
15085 

. :-:454 

i. E560 Ll 1 ~08 
32731 

.~:936 .5i7~7 

.~i 798 , ,,4114 
1.:n.14 1.19z4a 
.3662: .37W 
~4440 .44520 

.883i0 93712 

.nm .83060 
,54982 . 3991(1 
. 27038 
9Q;~a 1.08286 

',jiff ~cc :f",: c 
------- ---

,09 
1 .13 I 

,,. 
,!, 

; . ,,i 
5 88 

;i,38 
.30 

3 ;;.2 •• 

~ 52 I 

5.43 
3.24 
2.86 

18 II 

U4 (Conc~50 00) 
4.75 .. 

Z7. Su 

S 76 

ijf - Ret?onse Factor fro• daily standard file a~ 50.00 PPB 

•· - Average ~e,pon,e =actor fro• initial Calibration Fora UI 

~J,ff - ? Difference fr,, or191nal auera3e or curve 

CCC - Calibr~tion Check Coapounds 11 1 :iPCC • Sy,te11 Perflraance Check Compounds ( 11 i 

~or11 vII .Page 2 of 2 



ln~truaent IO : 

Contractor: Calibration Date: 07/ 26 / 88 

Contract Ho1 
-- -------------------

Mi ni1u1 RF for SPCC i5 Maxiaua X RSO for CCC is % 

~aboratory IO: >A2999 >A2996 >A2998 
RF RF RF RF RF 

Co1pound 20 .00 50 .00 100 .00 150.00 200.00 RF % RSD CCC SPCC 

Ch loro1ethane 2.43384 2.16665 2.01196 2.20415 9.683 •• Uinyl chloride 2.25693 2.09568 2.00752 2.12004 5.966 • v Chloroethane 1.42561 1.78437 1.96128 1.72375 15 .834 - --fl" Brol'lloaethane l.76217 1.89119 1. 89546 1.84961 4 . 096 . 
Trichlorofluoro111ethane l 53775 1.24559 1.13060 1.30465 16 .089 - ~ 1,1-0ichloroethene 1.65106 1.95077 1.70137 1.76773 9.079 • 
Methylene Chlor ide 4.28840 3.42156 2.7 0194 3.47063 22.888- ~ 1,2-0ichloroethene (tat•ll 1.71433 1.83283 2.03483 1.86066 8.710 
1.1-0ichloroethane 3.75964 3.75059 3.81861 3.77628 .978 •• Chlorofora 3.77100 3.46375 3.59389 3.60955 4.273 • 
1,1,1-Trichloroethane 2.98546 2.70375 2.70661 2.79861 5.782 
Carbon tetrachloride 2.74294 2.47 .. 6 2.45009 2.55583 6.358 
Benzene 1.21240 1.15917 1.31314 1.22824 6.367 
l,Z-D ichloroetha11e-d4 .50155 .48111 .46474 .48249 3.122 (Conc•50.0,50.0,50.0,50.0,50 .0 1,2-Dichloroethane .62390 .55726 .58131 .58751 5.743 
Trichloroethene .36792 .34196 .3831} .36434 5.714 
1,2-0ichloropropaM .51018 .50423 .43332 .48258 1.861 • 
Broaodichloroaetll,ne .54910 .51881 .54693 .53821 3.139 
ci5·1,3-Dichloro,rope,1~ .89222. .77610 .84301 .13713 6.963 
Toluene-di 1.20091 1.14710 1.09531 1.14777 4.6H (Conc•50 .0,50.0,50 .0,50.0,50 .0 Toluene .71..a .64989 .69415 .68617 4.813 • 
trans-1,3-Dichloropropene .32 .. 8 .27171 .29642 .29754 8.175 
1,1,2-Trichloroethane .34H9 .29528 .31103 .31657 7.741 
TetrachloroetheN .31917 .28592 .31581 .30699 5.961 
Dibroaochloroaeth111e .46340 . ,9518 .44451 .43439 t .111 
Chlorobenzene 1.M051 .97565 1.09731- t .13714 5.1'8 •• Ethylbenzene .S41Zl .51539 .5'15' .55173 6. '21 • 
2-Chloroethylu\n,t ether .. 3ml!-.308'7. .32500 .32856 6.'62 
Broaofora ~ . 39711 . 3 .. H . 3830? -~:~ 7. lit 11 4·8r08Gf luorobenzene •'flu.~ . tut, ·"•M ·~&.U..i-:-tfftf- . • 1t':"t%7 J." 7 (Conc•5D . 0,50 . 0,50 . 0, 50. 0 ,50 . 0 1,1,2,2-Tetrachloroethaa .75451- ·"'117 .65762 .68 .. 3 8.947 •• 1,3-0ichlorobet1z~ .90'81 .87697 .92892 .90397 2.180 

F-~-~~.~-tSJ~-~ 1~--~----~~11-~· ~·-Jo~ ~ ~ 
RF - RespNse F1cter (SUHCr\,t Is _.,.t ia PPI) ~ ~~ . ~ 

1 
~ - \h. ~~ V't\,A,~ t~s(.) RF - Auerage Respeose Factar ~ 

%RSD - Perc~t Relatiue Stand1rd O!lllatlon 



rlSL CJapounds 

Calibration Datei 07/25/88 
v·----------------- ---

,tar, 
-----------------------

.1tract Ho 1 Laboratory ID• >A2986 
----------------------

In,trull!nt ID1 Initial Calibration Date• 07/16/88 
--------------------

"in1au• RF for SPCC is 

Compound 

11axiau• % Diff for CCC i, % 

RF RF %Di ff CCC SPCC 
------------------------------ ------- ------- ------- --- ----
Toluene-di . 99981 1.00061 .09 
Toluene .73312 .72486 1.13 I 

tr1n,·1,3·0ichloropropene .35176 .35239 .18 
1,1,2-Trichloroethane .36908 . 39010 5.69 
Tetrachloroethene .32176 .30284 5.88 
2-Heuppa, .3S819 . 15085 57.88 
Oibroeochloroaethane . 52299 .52454 .30 
112-Dibros,ethane .... 69 
Chlorooenzene 1.15560 1.11608 3.42 •• 
11111,2-Ictrachloroethane . 52731 
Ethylbenzene .63836 .57757 9.52 I 

!tine natal) . 67791 .64114 5.43 
Sty•cr 1.23244 1.19248 3.24 
2-Chloreethyluiny l ether .36622 . 3766f 2.16 
8rNOfora .~o .44520 .11 II 

4·8rNOfluorobenzene . 88370 .,m2 6.04 (C111c•50 .DD) 
1,1,2,2-Tetrachloroethane .79291 .830'8 4.75 II 

1,2,3•trlcb1oropropane .5082 . 39810 27 .60 
Tr1ns·l~ichl1ro-2-butene .27638 
r,,-D1c lorobenzene . 99568 1. 0828' 8.76 

RF - inponse F1etor fr• u11, st1nwd file 1t SD.ID PPI 

RF - Auer191 Rnponse Factor fr• Inlti1l C1llbr1tt11 For• VJ 

XDlff - I Difference froa 1ri9tn1l •~r• or c•r• 

CCC - C1llbr1tlon Check Coapouni, (•) SPCC - Sy,ta Perfo,.,nce Check Coapouta4s (•• ) 

Fora Ull Page 2 of Z 



- HSL Coapo 1,nd, 

Cue 14o1 
-==-=-···-----------------------

Cdlibratlon Date• 07/25/98 

Tlae• 11113 Contractor 1 

laboratory ID: >A298, Contract No 1 

In,truaent ID• In\t\al Cdlibrat\on Date• 07/16/98 

Mlni1u1 RF for SPCC i, 

Co1pound 

Maxi•u• 1 Diff for CCC i, % 

RF RF ID i ff CCC SPCC 

A: Ch loroaethane 1.59257 . 25'12 84 . °'• 
)tuinyl chloride 1.82541 .25572 85 .994 

• 
*Chloroeth1ne 1.94940 .0,2,1 98 .34• 
-KBro1oaethane 1.53165 .92,78 39.69• "l ~ 

Trlchlorofluoroaethane 1.21638 1.30344 7.16 

ot:.f!t:~ 

~croleln .28190 4.56987 1521.08 
j.,l·Dlchloroethene 1.82334 1.89560 3.96 • \J~Q~&.1.J~ c."4 ,o~ 

vll~ 1.15814 1.39375 20 .27 
fodo.thtne 3.51993 
Ally! Chloride J.36362 -. 
C4rb99 Disulfide 7.05935 3.17577 55.81 

. ~ !!!&,1altrlle .25323 
~yle1e Chloride 5.,7471 9.41032 

Acrylonltrl le · - ----- 3.780Dl 4.7'385 
• i.z-Dlchloroethene (totll) 2.40137 t.95255 

l,l·llchloroeth111e 4.90851 4.98394 
u1,1 esrs•u 6.35652 ,.29S51 '-· sw• .22410 .23261 

~lorofor1 4.61491 4.85006 
1,1,1-Trlchloroethene 3.42521 3.40,06 
Carbon tetrKhlorlde 2.99777 2.94791 
l'leth1erylonitrlle .16,51 
Lnze11e 1.31112 1.25215 
1,2-Dlchloroethane-d4 .48262 .47061 
1,2-Dlchlor•thMw .671~ .,5195 
Trlchloroethene .40124 .37491 
1,2-Dlchlor1prop1111 .57714 .60757 
Dstb:: 1r•h1cry lite . 37431 

65.13 • 
26.U 
11." 
1.54 

·" 3.52 
5,Qf I 

.56 
t." 

4.44 
2.47 
1.16 
8. 15 
5.27 • 

Plhc;nrth•• .~a5 
8r010dlchloroaeth1M .11239 .80293 1.16 
cis-1,3-Dlchloroprop1111 .92126 .94812 2.99 
4-"ctW-2-penttno• .11351 

II 

--------------------------- ------- ------- ------- ••• ---- I ~ VU,\l ~ trn T1\..um ~k" ~. RF "='R~phse F,cter froa d1l{,>st111d1td fi le 1t 50.00 PPI 

RF - Auerage ltspttlM F,ctor fr• lnltl1l C1llbr1tl11 Fora UI 

%Giff - l Difference froe orlgln1l ewr191 or cunt 

NO't' -'~~ ~ 

"'-~Of g1,.Llo 

CCC - Calibration Check Coapounds (•) SPCC - Systea PerforNnce Check CD11pounds (••) 

Fora UII Page 1 of 2 . 
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Continuing Calibration Check 
HSI. Compounds 

Cal ibrat 10n Date: 07/26/39 

Contractor: 

Contract No: Laboratory !O: >A3021 

instrument ID: Initial Cal:bration Date: 07126/88 

Mini1111.111 RF for SPCC is Maxiau•, Diff for CCC is , 

Compound 

Chloro•thane 
Uinyl chloride 
Chloroethane 
Br0110•thane 
Trichlorofluoro•thane 
1,1-0ichloroethene 
Methylene Chloride 
1,2-0ichloroethene (total) 
1,1-0ichloroethene 
Ch lorofor• 
1,1,1-Trichloroethene 
Carbon tetrachloride 
Benzene 
1,2-0ichloroethane-d4 
1,2-0ichloroethene 
Trichloroethene 
1,2-Dichloropropant 
Broaodichloro•thene 
cis-1,,-0ichloropropent 

. To 1 uene-d8 
Toluene 
trans-1,,-Dichloropropene 
1,1,2-Trichlorotthent 
Tetrachloroethen1 
Oibroaochloro•th1n1 
Chlorobenzene 
Ethylbenzene 
2-Chloroethylvinyl ether 
Broaofora 
4-Broaofluorob1nz1n1 
1,1,2,2-Tetrechloroethant 
1,,-0ichlorobenzene 

RF RF 

2.20415 2.1881' 
2.12004 2.06718 
1. n,75 1. 86027 
1.84961 1.77069 
1.30465 1.40118 
1.76m 1.865H 
3.4706, ,.56940 
1.86066 1.0,0,7 
J.77628 ,.8'989 
,.60955 ,.67822 
2.79861 2.91047 
2,5;59' 2.47324 
1.22824 1.19911 
.48249 .48427 
.58751 .58934 
.,64,4 .,5962 
.48258 .52147 
.5,828 .5m4 
.8'71' .8'116 

1.14m 1.1;949 
• 68617 • 68771 
.297154 .296'9 
.)1657 .,2027 
.,0699 .'8292 
.4,4'9 .4,161 

1.0,794 1.01227 
.5517' .5,242 
.,2856 .Hn6 

j~l :~,. 
.68443 ,65641 
,90,97 .88533 

"° i ff CCC SPCC 

.73 •• 
2.49 f 

7.92 
4.27 
7.40 
;,;2 f 

2.85 
1.20 
1.68 ff 

1.90 f 
4.00 
,.2, 
2.,7 
.37 
.31 

1.29 
8.06 f 
7.26 

.71 
1.02 
.22 t 

·" 1.17 
1.'3 
.87 

2.46 tt 
,.5o • 
5.54 
4.84 ft 

~ '·" 
4.09 tt 
2.06 

------------------------------ ------ ------- ------ --- ---
RF - Response Factor fro• daily standard file at 50.01 PP9 

(Conc•50.00) 

RF • Average Response Factor fro• Initial Calibration Fora Ul 

\Diff - , Difference fro• original average or curve 

CCC • Calibration Check Colll!)ounds (t) SPCC - Systea Perforaance O,eck Compounds (ff) 

l=',:,~111 ''ll P~oe 1 llf 1 



Contractor: 

Contnct •fo: 

Instrument ID: 

M,nimu1 RF for SPCC i~ 

c~11pound 

Chloro~thane 
Vinyl chloride 
Chloroeth~ne 
Broaoaethane 
Trichlorofluoroaethane 
1,1-Dichloroethene 
Methylene Chloride 
1,2-Dichloroethene (total) 
1,1-Dichloroethane 
Chlorofor1 
l,J,1-Trichloroethane 
Carbon tetr~chloride 
Benzene 
l,2-0ichloroethane·d4 
1,2-Dichloroethane 
Trichloroethene 
l,2-0ichloropropane 
Bro1odichloroll!thane 
ci5·l,3-Dichloropropene 
Toluene-dB 
Toluene 
tran5·1,3-0ichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibroeochloroaethane 
Chlorobenzene 
Ethyl~zene 
2-Chloroethyluinyl ether 
Bro1ofora 
4-Bro1ofluor0benzene 
1,1,2,2-Tetrachloroetha• 
1,3-0ichlorobenze~ 

~SL Co•po u d5 

Cal ibration Date: 07/26/ 88 

Time: 08=52 

Laborator v ID : >A3007 

Init ial Calibration Date: 07/26 / 88 

~axi1u1 % Diff for CCC i; % 

RF RF %0 iff CCC SPCC 

2.20415 ,99638 54 ,80 
II " 2.12004 2.04655 3.47 I 

1. 72375 1. 53848 10.75 
1. 84961 1. 68820 8.73 
1.30465 1.32612 1.65 
1. 7 6773 !. 73662 1.76 I 

3.47063 3.22091 7.20 
1.86066 1.89322 1.75 
3.77628 4.01359 6.28 II 

3.60955 3.87252 7.29 I 

2. 79861 2. 98609 6 .70 
2.55583 2.625H 2.72 
1.22824 1.29410 5 .3o 

.48249 .51896 7.56 

.58751 .62"3 7.22 

.36434 .38652 6.09 

.48258 .55647 15 . 31 I 

. 53828 .70662 31.27 ~ 

.83713 .89150 6.49 
1. 14777 1. 20090 4.63 
.68'17 .73567 7.21 I 

.29754 . 32460 9 .10 

. 31657 . 34930 10.34 

. 306" . 32887 7 .13 

.430, .47805 10.05 
1. 03784 1. 04711 .89 •• 
. 55173 .56542 2.41 • . ,zas, .327'7 . 18 

:¼m'i :mu~ 2.64 It 

i-:'?9 j. .~.;i. (Conc•50.00) 
.6844, .70515 3.03 II 

.903'7 .8k'2 2.11 
--i--~--~~:,-- --~---- ~~ii~e:>-~----i~-d.d~ ~ ~~ 

RF ~on,e F1ctor~t~d ~ 1 50 .00 ,PB ~ 
RF - Average Re,po~ Factor froa Initial Callbr1tlon Fora Ul 

~Diff - % Difference froa original average or curve 

CCC - Calibration Checi Coapounds (•) SPCC - System Perforunce Check Caa,ounds (••) 

~ lO-\O -~ For• UII Page 1 of 

@ ~ 1 _OJ.t ~ \.\,\..ct v...u.u... ,v..i.-J ~~\.,~ 0- ~o~ - 1 drf~ 
'~~ ~ ~ 0.1-P ~ ~ ~ -~ w-..J ~ u~
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Cai1brat10n Check ~eport 

i1tle: CORPS Cf ENGiNEER 
Cal1bratea: 880i28 22:J9 

:neck ;tandar::i Data File: >B95J7 
ln1ect10n i1me: dB0B0l lo:lo 

Compouna RF RF \01rf Cai1b Metn 
------------------------------ ------- ------- ------- ----------l,2-O1cnloroethane-d4 
Tr1cniororiuor0111etnane 
Chloromethane 
aro110raetnane 
Vinyl Chloride 
Chloroethane 
Methyiene Chloride 
l,l-D1chloroethene 
l,l-O1chloroethane 
l,2-O1cnloroethene (total) 
Chlorofor1 
l,2-D1chloroethane 
l,l,l-Tr1chloroethan1 
Carbon Tetr1chlor1de 
Bro10d1chloro•thane 
1,2-O1cnloroprop1ne 
trans-l,3-D1chloropropene 
Trichloroethene 
Benzene 
D1br0110chloroaethane 
l,1,2-Tr1chloroeth1ne 
c1s-l,3-O1chloropropene 
2-ChloroethylYtnyl Ether 
Bro.,for1 
Toluene-dB 
4-Bro.,fluorobenzene 
1,1,2,2-Tetrachlaroethane 
Tetrachloroethtnt 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene <total) 
l,i-O!Cli.~ 

l.32608 1.18716 
l.84938 1.61565 
1.89677 .07896 
l. 00223 l.13125 
. 99;89 . J2845 
. 98640 • 98811 

2,7;;22 2.56888 
1.S4297 1.38220 
J.24n3 2.91609 
1.79914 1.49291 
2.82927 2.SJ848 
1.49306 1.29594 
.Ji'S36 .33939 
.31954 .28204 
,;;579 .S4762 
,;0442 .49453 
• 91838 • 87020 
.40116 .38793 

1.28425 1.16012 
.J2258 .J0849 
.J637S .J5721 
.91838 .87020 
.50442 .49453 
.30602 .28122 

1.31743 1.29910 
.63768 .60988 
.74438 .65568 
."659J .42246 

1.60561 1,49437 
1. 1»64 . 92618 
1.8106' 1.66305 
1.17822 1,M6J8 
1.30664 1.16048 
.91855 .73216 

10.48 Average 
12,64 Average 
95.84 Average 
12.87 Average 
66.95 Average 

.17 Average 
6.76 Average 

10.42 Average 
10·.20 Average 
17.02 Average 
10.28 Average 
13.20 Average 
9. 58 Average 

ll.7J Awrage 
1.47 Average 
1.96 Average 
5.25 Average 
J.J0 Average 
9.67 Average 
4.37 Average 
1.80 Average 
5.25 Average 
1,96 Average 
8.10 Average 
1.39 Average 
4.37 AYerege 

11.91 Average 
9,JJ Average 
6.9J Average 

10.57 Average 
8.15 Average 

10.58 Averagt 
11.19 Average 
20.29 Average 

RF - Response Factor fr01 daily stand1rd file at 50,00 PPB 
Rf - Average Response Factor fro• ln1t1al C1librJt10n 

%01:f - % u1fference iro• or1g1nal aYersge or curYI 

Page 1 of 1 



Calibration Report 

Title: CORPS Cf ENGINEER 
Calibrated: BBOnB 22:39 

Fi le~: >B9496 >B9495 >89494 
Rf' RF RF RF Rf' 

Co111pound 20.00 50.00 100.00 150.00 200 .00 RF 

l,2-0ichloroethane-d4 
7richlorofluoroaethane 
Chloroaethane 
Bromoaethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-0ichloroethene 
1,1-0ichloroethane 
1,2-0ichloroethene (total) 
Chlorofor• 
1,2-0ichloroethane 
l,l,l-Trichloro,th1n, 
Carbon Tet~1ehlorid1 
Broaodichloro•th1ne 
1,2-Dichloropropen, 
trans-1,3-0ichloropropene 
Trichloroethen, 
Benzene 
Oibr0110chlor011eth1ne 
1,1,2-Trichloroethene 
cis-1,3-Dichloropropent 
2-ChloroethylYinyl Ether 
Broaofora 
Toluene-d& 
4-Broaofluorobeniene 
1,1,2,2-TetrachloroethlM 
Tetrechlorotthent 
Toluene 
Ch lorobenzene 
Ethylbenzene 
Styr.,.. 
Xylene (total) 
1,3-0IOL~ 

1. 13948 1. 26315 
1. 68931 1. 76024 
1. 62317 1. 61381 
l. 03608 . 85585 
1. 25881 . 54751 
1.14763 . 76785 
4.01401 2.30527 
1. 52795 1. 46379 
3. 09976 3. 095n 
1. 72437 1. 71474 
2.62957 2.72221 
l.349~ 1.45188 
. 37673 . J4H4 
.29954 .30592 
.55~2 .5279S 
.52619 .48593 
.95569 .89102 
.40BJ; .38834 

1. 31092 1. 26887 
.31894 .3200.. 
. 37753 • 353 IK 
.~569 .89102 
.52619 .48593 
.29981 .JD2S7 

1. 35321 1. 28442 
. 6JJM . 62'71 
.76637 .762M 
.47441 .4759' 

1.um--1.597" 
1."'49 1.13153 
1.11"8 1.799'2 
1.141n 1.12121 
1.25489 1.:V,92 
.98217 .88481 

RF - Response Factor (Subscript ia eaount in PPB) 

RF - AYerage Responat Factor 

~ - Percent ReletiYI Standard 0.Yietion 

Page 1 of 1 

-. 

1. 57560 1. 32608 
2. 09859 1. 84938 
2.45JH 1.89677 
1. 11476 l. 00223 
1.17536 .99389 
1.04373 .98640 
1.94637 2.75522 
1. 63717 1. 54297 
J. 54623 3. 24723 
1. 95829 1. 79914 
J.13603 2.82927 
1.67797 1.4938' 

.40602 .J75J6 

.35314 .3195<4 

.58"89 . 55579 
• 50113 . 50442 
.90844 .918'8 
. 40681 . 40116 

1.27297 1.284'25 
.32876 .322S8 
.36068 .36375 
.90844 .918'8 
.50113 .50442 
.31567 .30602 

1. '1466- 1.317-43 
.65621 .63768 
. 70~4- • 74431 
.447.., .4659' 

1.55121 1.61%1 
.988911.03~<4 

1.81587 1.81169 
1.24889 1.17022 
1.39111 1.38"<4 
. 88868 .91855 

16.949 CConc•50.0,50.0,50.0,50.0 150.0) 
11.827 
25.413 
lJ.244 
39 .121 
19;999 
40.099 
5.682 
7.974' 
7,666 
9.531 

11.262 
8.356 
9.16' 
5.126 
<6. 031 
J.643 
2.775 
1.805 
1.668 
3.443 
J.643 
4.031 
2.768 
2.617 CConc•50.D,50.0,50.0,50.0,50.0l 
2.621 <Conc•50.o,5o.o,5o.o,50.0,50.oi 
4.6'6 
3.439 
J.652 
4.723 
.535 

5.881 
5.646 
,. 002 



:3i,Or3t1cn :~ecK Fe~cr~ 

1t1e: ,:uRFS ur ~N,;:s;t::?-
:a11orat~a: 36C726 2'.:51 

- . . - . -. -- . ~ne~~ ::~~:arc ~ata r:1e: ::•,,u 
:n:ect:cn ~11r.e: :iciui::i :7:ji 

0:cmpowno 

i,~-01cnioroetnane-J4 
ir:c~:oroiiuorometnane 
Cniorometnane 
oromomethane 
111ny1 Chior1ce 
Cr.ioroetnane 
Metnylene Chior1de 
l,l-D1cnioroethene 
1,1-0:chioroethane 
l,2-Gicniorcetnene ,tota.J 
Chloroform 
1,2-01cnioroethane 
l,l,l-ir1chloroetnane 
Caroon Tetracnlor1de 
3romod1cnlorometnane 
l 12-01chioropropane 
tran,-l,3-01chloropropene 
ir1cnioroetnene 
Senzene 
D1cromocniorometnane 
l,l,2-Tr1cnioroetnane 
c:s-1,3-uicnloropropene 
:-Chioroetnyiv1r.yl ~t~er 
oromoiorm 
ioiuene-ad 
4-Bromo!luorooenzene 
1,:,2,2-~etracnloroetnane 
Tetracnioroetnene 
Toluene . 
CnioroDenzene 
C:thyiDenzene 
3tyrene 
;~> i ene I tot a 1 i 
:,3-uiCH..OROS£tiZ£HE 

~F ~F 

l. :,ouo 1.22:.14 
•. a .. 9Jo •. a,:a .. 
l. 69077 l. 33; i,i 
•. vu223 •. 001n 

.~9301 2.u4;u3 

. 980",j L 28351 
2.:-;;22 2.,a .. o; 
•. ;4297 ~.o;o50 
3.24i23 J ... l.69: 
l. 79914 l. d3443 
2.a2,27 2.aaaao 
l.47306 l.-10850 
.3i;3o .3oH2 
,319;4 • 3lu9 l 
,;;;79 . ;9777 
.50442 .55303 
.1:d38 . ·,6895 
... ull6 .<i4l87 

i. 28-+25 1. 3299; 
.32258 .33430 - ~-~ .;o.,, .37?48 
.11838 .16895 
. ;0 .... 2 ,;;31)3 
• ;-0002 .30520 

1.3li43 1.26275 
.o376a .01252 
.74430 .oi,39 
,4o;93 .47896 

l. 00560 1. oo,23 
1. 03564 l. 03678 
1. a 1069 1. a427l 
1.17022 1.14200 
1.Juo64 1.26332 
.91855 .62629 

\u1ir Ca::o 1en1 

i,H ~verage 
.13 HVerage 

2~.ol r11,,erage 
6u.5G t=.verage 

lil5.7o r1verage 
J•j. i.~ i-verage 
d.H =iverage 
i.3o 11verage 
;.29 Average 
l,9b r1verage 
l.d2 HVerage 
Lo-+ Average 
2,7i .:tverage 
2.i~ 11verage 
7.35 11'/erage 
9,o'I 11Yerage 
;,;i HVerage 

10.15 HVerage 
;,;5 Average 
3.63 Average 
~.32 ~erage 
;,;111\/erage 
1.04 Average 
.2i HVerage 

4.15 MVerage 
;,94 Average 
~.;J HVerage 
2.80 Average 
J.16 11Verage 
.11 Average 

l.77 Average 
2.41 r111erage 
J.32 HVerage 

l~.04 1111erage 

~F - ;espon,e Factor from oa1ly ,tanoard r1ie at 50.uO PPB 

RF - t=.verage Respon!e Factor irom ln1t:a1 Cal:brat10n 

\Giff - % u1rference ~rem or1g:nal average or curve 

Page l of 1 



Cal 10r!t 10n .:ne::• i(eport 

i,tie: CuRPS Of ~1'lNEER 
Ca11bratea: d6u7i6 22:J; 

Cnec~ :tanaara uata r1 ie: >81%1: 
ln1ect10n iime: aeu728 O,:Oc 

:or.ipounci i(f ~ 

l,,-01cnioroetnane-0" l.:2~ua 1.:ulio 
ir1cnl0r0iiu0r011etnane l. 0'41Jb l. i; J52 
Chicrcnietnane l.a9ciii 1.;;,.a 
ar0110aetnane l.iij22J 1.;s;a; 
vinyl Chlor10e .,1:s, 2.11iaJ 
Cnioroetnane -~~o.:.u •. :~378 
;1etn:,,1ene Chi0r1de 2.1,;:2 Z.1011H 
l,l-u1cnlor0etnene 1.5,'+2,7 l.6405; 
l,l-~1chioroethane J.24i2J J.Jl6l' 
l,2-01chlor0ethene ltctal) l.i9'l<t i.7i~26 
Cilloroform 2.a2ni 2.71u;, 
l,2-01chloroetnane l.49300 i.~;21 
l,l,l-ir1cnior0ethane .ii~Jo ,3;~08 
Carbon ietrachi0r1de .n,;,. .21r30 
8raaod1chloroaethane ,;;;79 .;aa9; 
l,2-01chloroprop1n1 .50--42 ,;4711 
trans-l,3-01c~iorcpropene .,1sJa • 1~610ot 
Tr1chloroethene • 40116 • 45l0J 
Benzene 1.2011" 1.n;oj 
010ro10cnior011eth1ne .322;6 .32:22 
l,l,2-ir1chlor0ethane .J6375 .Joo,; 
Cl!•l,J-utcnioropropene .91838 .~; .. 64 
2-Ch!oroethylvinyi Ether .50"42 ,;,.;11 
Sr010ior1 .30602 .268&7 
Toiuene-d8 l.3li4J l.29H7 
,-6r0110fiuoro0enzene .6)768 ,60395 
1,1,2,2-Tetrachloroetn1n1 .74430 .58J69 
Tetrachloroethene .4o59J .46538 
Toluene 1.00,ou l.?2il97 
Chl0r00enzene l. 035~ 1. 05113 
Ethylbenzen, 1. 81069 1. 88878 
Styrene 1.17022 1. 1s .. 02 
Xyiene CtotalJ 1.J0664 1.,u;2 
l,J-OIC!t.~ .91855 .81147 

\D1fi Cai1b Metn 

,.Ji ;....erage 
J.n 11Vtrage 
-.,6,. ;....erage 

96.15 HVtrage 
liJ.uS Average -
Jl.16 merage-
i. ,.; rtVerage 
o.32 AYerage 
2.18 .:iv.rage 
l.ou kverage 
l.J7 Average 
J.2111Verage 
; • 24 11Vtra91 
o.JJ AYerage 
4.,.:. HVtr191 
8.46 AYerage. 
J ,1; Ai..e r 191 

12.43 A-.ler191 . 
4.32 11Verag1 
. ll rtverage 
.77 Average 

J,,; Average 
a.46 Average 
,.110 11Vtrag1 
1.33 Avtr1g1 
4,12 iMr1g1 

21.;e Aller1ge -
4.18 Alleragt 
i.19 Average 
1.50 Average 
4.'1 Allerag, 
1.18 Awr1ge 
.37 Average 

11.66 Average 



Calibration Report 

Tit!e: ::~PS OF £~GlNE~R 
Calibrated: 880728 22:39 

.Files: ;s·,496 >8?495 - - >89494 
CIF CIF ~F RF RF 

CJmoour,d 20.JO ;~.00 !OJ.JO 1~~.oc 200.00 RF % RSD 
------------------------------ ------- ------- ------- ------- ------- ------- -------1,:-0ich!oroethane-d4 1.13948 1.2531; - - 1. ,756 0 1. J2609 le.949 cconc•;o.o,,o.o,;o.o.;o.o,,~.c Tri;nloroiluoromet~a~e 1. 68931 1. 76024 - - 2. 09359 l.2493B 11.827 
Chloromethane 1.62317 1.61381 - - 2.45333 1.89677 25~413 
3r~111omet~.ane :.03608 .e5,S5 - - 1.11-.76 1, Oli223 13 .·::.4 
Uinyl Ch !or ide 1.259B1 • 54751 - - 1.17536 .99389 .39.121 
:hlor~ethane 1.14763 • 76785 - - 1. 04}73 ,98640 19,e99 
Methylene Chloride 4.01401 2.30527 - - 1.94637 2.75522 40.099 
1,1-Dichloroethene 1. ;279; 1. 46379 - - 1. 63717 1. 54297 ;.::.82 
1,1-Dichloroethane 3.09976 3.09572 - - 3. 54623 J. 2472) 7.974 
1,2-0ichloroethene (total) 1.72 .. 37 1.71474 - - 1. 95329 1. :'9914 7.666 
Chlorofor• 2.62957 2.72221 - - 3.13633 2.B2927 9.531 
1,2-Dichloroethane 1,34934 1,45:aa - - 1.67797 1.,mo6 11.262 
l,l,l-Tr1chloroethane .37673 .34334 .- - .40602 .J71H6 8.356 
c~rbon Tetrachloride .29954 ,;0;92 - - .J,:H4 .31954 9.163 
Bro110dichlor011ethane .55452 .52795 - - • 58:.89 ,5;;79 5.126 
1,2-Dichloropropane .52619 , .. 3593 - - .5011) .50442 4.:31 
trans-1,J-Dichloropropene· ,9;;69 • 89102 - - .90844 .91838 3.64) 
Tr1chloroettiene ,40835 ,}88J4 - - .40680 .-+0116 2.775 
Ber,zene 1.31092 1.26887 - - 1. 27297 1. 28425 1.805 
Dibromochlorcmethane .Jlo94 .32004 - - .3:876 .:225B l.068 
1,1,2-Trichloroethane .37753 .3,J05 - - .36)68 .36J75 3,443 
c1s-l,3-01chloropropene .9~%9 .89102 - - • 9 0844 . 91S38 3.643 
2-Chloroethylv1nyl Ether • 52619 ,48;93 - - • 5011) .50.:.42 4.0Jl 
Bro:wofora .2~c91 .302,7 - - ,31.:;67 .306~2 2.769 
Toluene-dB 1.35321 1.28442 - - 1.31466 1.)174) 2.617 CCJnc•5C.0,5a.0,5J.O,~O.O,SO.O: 
4-Bro110fluorobenzene .63304 .62378 - - .65021 .63768 2.620 ::onc•50.0,50.0 150.C,50.J,50.J! 
1,1,2,2-Tetrachloroethane .76632 .76204 - - .70454 .74430 4.6)6 
Tetrachloroethene .47441 ,47593 - - .44745 .~;93 3,,.39 
Toluene 1.66m 1.59775 - - 1.;;129 1.60560 J.652 
1:h lorobenzene 1. 08649 1. 031 ;3 - - ,983911.0?~64 4. "'23 
Ethylbenzene 1.81668 1.79952 - - 1.81587 1.81069 ,;35 
Styrene 1.14057 1.12121 - - 1.24889 1. 17022 5,880 
Xylene (total) 1. 25489 1. 27392 - - 1,39111 1. ,c664 5.646 
1,3-DICHL.Olr'~ .98217 .68481 - - .88869 .91355 6,Cn 

------------------------------ ------- ------- ------- ------- ------- ------- -------
RF - Response Factor <Subscript is amount in ?PB) 

RF - Average Response Factor 

\RSD - Percent Rel at 1ve Standard De·,1iat ::in 
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'1111 

C4 1ioration Check ~eport 

Tit Je: CORPS OF ENG !~ER 
Calibrated: a80728 22 :39 

CheC K 5tanoard Data F1ie : ,a9520 
iniect10n T11ne: 880728 18: 15 

Co mpounll 

l ,2-01chloroethane-d4 
i r ichloroi luoroaetnane 
Chl oroniethane 
8ro1011et hane 
U1 ny l Cil ioride 
Chl oroetnane 
Methy iene Chloride 
1,1-Dicnloroethene 
l,l-D1chloroethane 
1,2-Dich loroetnene ltotal l 
Ch iorofor• 
1,2-01chloroeth1nt 
l,l, l-Tr1chloroeth1ne 
Carbon Tetr1chl0r1de 
8roaod1chloro•th1ne 
l,2-01ch loroprop1ne 
trans-l ,3-01chlor0pr0ptne 
Tri ch loroethene 
Benzene 
D1broaochloromethane 
l,l,2-Tr1chloroethane 
cis-l,3-01chl0ropropene 
2-Chloroethy1Y1nyl Ether 
Broaofora 
Toluene-d8 
4-Broaofluorobenzene 
l, l ,2,2-Tetr1chloroeth1ne 
Tetrach loroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene (total) 
l ,J-O!Dl.ClalEH2E£ 

~ Rf 

1. J2o08 1. 22673 
1.84938 1.81465 
1. c9677 1. a9269 
1. 00223 1.86557 

.99389 2. 23589 

.98640 1.32878 
2. 7,522 2. 92331 
1. 54297 1.61129 
3.24723 3.41621 
1. 79914 1. 73820 
2.82927 2.79596 
1.49306 1. 48013 
.37';36 . . 36456 
.Jl9S4 .308<i8 
. ;;;79 . 58733 
.,0442 . 54879 
.91838 .93927 
. 40116 . 43268 

1. 2 8425 1. 33973 
.32258 .31917 
. 3637'; . 36063 
.91838 .93927 
. 50442 • 54879 
.30602 .28813 

1. 31743 l. 24254 
.63768 .62743 
.74431 .622<i8 
.46S93 . .Sffl 

1.60561 t.65216 
l.O~ l.03n4 
l.818'9 1.&SGD 
1.17022 1.13891 
l.30664 1.26574 
. 91855 .81204 

\01ff C41ib Me th 
------ -------· 

7.49 Average 
1. 88 111,11rage 
.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 
.87 Average 

2.88 Avtrage 
J. 46 Average 
5.67 Avtrage 
8.80 Average 
2.27 Average 
7.86 Avtrage 
4.32 Average 
1. 06 Average 
.86 Avtrage 

2.27 Average 
8.80 Average 
5. es Average 
5.68 1Mr1ge 
1.61 Awrage 

16.37 Awrege 
1.37 IMrtfJt 
2.90 Awragt 
.lS AYer191 

2.17 Avtr19e 
2.68 Average 
3.13 Average 

11.60 Average 

RF - Response Factor froa daily standard file at 50.00 PPB 

RF - Average Response Factor iroa Initial Calibrat1on 

\Di i f - % Di fference fro• or1g1nal aYerage or curYe 

Page l of 1 
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•::-;:,\IIJfll RF ;or SPCC i! Ma• i 1un, z ~SD ',Jr CCC 's ., 
' 

· .. :lo-:r,:tcrv ID: ~2830 ~:rn ·A29?9 il Z 3 zg ;i:a:: 
,F ~F .. RF ~F 

( Jni~ ,J,, n ,j 2C.OO :0.)0 '. Qj. :u 130 0~ zoo.co RF ~ RSD CCC SFCC 

c~ !o"met~ane 1.~Z92? !.t8464 1.78143 I 47039 i :49712 l.59Z37 9 4Zl •• 
)illy! ch le~ 1de Ut9o4 1.65421 ,.07091 1.7'.it.S :.706!3 1.92541 10.212 I 

Ch l:r:ie~r,a•,e :.00405 1.56214 2 ~1198 1. 1 Jz54 :.93627 1.9t940 1U90 
er ,:noa et ~dne l 58461 1.41300 1.~9019 1.67529 1.60514 1.53165 8 .377 
Tr•chlorof'ucromethane l.?0944 1 Zi3J3 1.20243 91')23 98649 1.2UJ8 25.773 
Acrol?tn .36~56 .31~67 .29503 ,22589 .20936 .28190 22.769 1Cinc•Z10.0,500.~.!:~o J,1500 j,, 
l,l·u1chloroethene 2.17367 l.~8428 I 98114 1.93161 1.54101 1.82334 11.928 • 
~cetone :.294SS 1.3~623 . 97713 . ?21Bl . 54446 1.15884 60.661 
!Jccme~~a~e 2.79510 3 33149 4.256~8 3.76230 3 4442~ J.51993 15.448 
~1:,i1 Chlori,je ~.;,200 J.63;09 3.48941 2.804~9 2.55684 3.36362 20.973 
Carbon 3i~ul;ide s. 00292 ?.0~~517.768971.15110 6.43828 7.05935 6.804 
Prcoionitr! le .25655 . 27374 .26268 .24131 . 22987 .2!n23 6.7H 
Methylene Chlcriae 9.49926 ~-7~196 6.11511 3.79978 ,.22741 5.67470 43 .460 
4crylonitri!e 3.90986 3.]4849 4.05817 3.76?51 3.31404 3.78001 7.438 
1,2-0ichl~roethene (total) Z.13964 2.17~60 2.70603 2.56579-?.41479 2.40037 10.114 
l,l·Oic~lorcethane 4.84956 4.769Q3 5.~;11, 4.75740 4 61428 4.90858 7.~26 It 

Uir.vl Acetate 6.70197 6.,7193 6.30071 5.97850 5.72951 6.356~2 7.459 
2-Butanone 25067 .22843 .22695 .Z1846 .19900 .22470 8.305 
Chl:rc•or111 4.98984 4.60785 4.59749 4.J4021 4.53952 4.61498 5 106 I 

:,l,l·T·ich!oroethane 4.J3370 3.64713 3.34763 2.99846 ;,09949 3.42;29 12.HZ 
~arbon tetrachlcri1e 3.63199 3.1.1660 2.92294 2.58055 2.70686 2.99777 13.840 
~ethacrylor.itri le .14836 .16993 .1~603 .16927 .17932 .16658 6.798 
een:ene 1.34028 1.29318 1.29938 1.25Z11 1.38062 1.31112 3.805 
l,2·DichlorJethane·d4 .;oz93 . 47791 ,.18278 .47707 ,47244 .48262 2.472 (Conc•50.0,5~.0.5J.0,50.0,50.J; 
l.Z·CichlJroet~ane .HOBB .67684 .64876 .64625 .69458 .67146 3.405 
Tricnioroethene 40232 ,40484 .40416 .40461 .42525 .40824 2.342 
l.:·Oichloropropane .57574 .56274 . 57365 .56546 .60809 . 57714 3 .142 I 

~ethylmethacrylate .36663 .39525 .37526 .36594 .36849 . 37431 3.278 
Oibrcmaethane .43881 .45911 .43594 .43764 .4587' .44605 2.645 
Br?110,j i ch l oroiaethane .79634 .80463 .80288 .79715 .86093 .a12n 3.369 
c1:·l,J·Oichloropropene .91067 .88252 .91267 .91405 .98640 .92126 4. 198 
4·Methyl·2·pentanone .81020 .79408 .82171 .81853 .82303 .81351 1.469 
------------------------------ ------- ------- ------- ------- ------- ------- ------- --- ----
RF · Response Factor (Subscript is •aunt in PPB) 

RF · ~ver39e Re,pcnse Factor 

~RSO - Pe~eent Relative Standard Oeuiaticn 

CCC • Calibration Check Co•porinds (•) SPCC · System Perforaance Check Ccapounds (11) 

Fori VI P39e 1 cf 2 



Cal1brJtion ReJort 

T 1 ~ '. e: CQ?PS ~ ~!~GI! ,:~R 
CJlibrated: 880728 22:39 

F: les: >6:;.:.96 >:.i'49, ,S·J~94 
~F ~F RF RF :F 

20.00 ,~.oo 10J.oo l!J.oo 2c~.00 
------------------------------ ------- ------- ------- ------- -------:.2-D1chioroethane-d4 1.:3949 1.26H, l.57,S0 CConc•51.0,;0.0,~0.0,50.0,70.0l 
·~:c~lorof;uoro,etnane 1.:89H 1.76024 2. 09359 
C'iloromethane 1.62317 1.61381 2 .4,JJJ 
8rc'llomet:--iaM 1. 03:J8 .8,595 1.11.:.76 
IJ1nyl Chloriae 1. 2,0e1 . ,4751 1, 17;36 
Chloroethane 1.14703 .76785 1.04!73 
Methylene C~loride 4.01401 2.30527 1.94637 
l,l-D1chloroethene 1.52'.'95 1.463:'9 1.63717 
l,l-D1chloroethane 3. 09976 3. 095n J.54623 
l,2-D1chloroethene (total) 1.72437 1.71474 1,9;e:9 
Chloroform 2.0:957 2.n221 3.136H 
l,Z-D1chlor~ethane 1,34034 1.45198 1.67797 
l,l,l-Tr1chloroethane .37673 .34334 ,40602 
Car~on Tetrachloride .19954 .30~92 .35~14 
8ro110dichlor011ethane • '5452 ,52795 .58489 
l,~-D1chloropropane ,;2619 .~8593 .50113 
trans-1,3-Dichloropropene ,95569 .89102 ,90844 
Tri en loroethene ,4C835 .32834 . 40690 
Benzene 1. 31092 1. 26887 1.2n97 
01bromochloromethane .31894 .32004 .J2S'.'6 
l,l 12-Tr1chloroethane ,37753 .35305 .36068 
ci$-l 13-Dich!oropropene . 95%9 .89102 .908~ 
2-Chloroethylvinyl Ether • 52619 .46593 .50113 
8romofor• .2~981 ,;0257 .Jl%7 
To 1 ,Jene-dB 1.35321 1.28442 1.31466 (Conc•50.0,5J.0,50.0,,0.0,50.0J 
4-8ro110fluorobenzene .63304 .62378 . 65621 (Conc•;o. 0 ~SO. 0 ,':~. 0 ,;o, Q ,50. a> 
1,1,2 12-Tetrachloroethane .76632 ,76204 .70454 
Tetrachloroethene .47441 ,47593 .447~5 
Toluene 1.66777 1.59775 1.SS12B 
Chlorobenzene 1. 0B649 1. 031 ;J .988'H 
Ethyibenzene 1.81668 1.79952 1.815B7 
Styr~ne 1.14057 1.12121 1.24S39 
Xylene (total) 1.25489 1.27392 1.39111 
1,3-CICHLOROOaaD-£ ,;0217 .88481 .88868 

?.F - Respcns·e Factor (Subscript is e1n0unt in P?Sl 

Page 1 of 1 



• ·- •• ,)1:,: -

• -::-:- '.t: : ;,,;tr,,",er,: 

·:c-,t·~.:t.:r: [3] 1brmo~ D:r~= ·,:, ;•j S6 

:.~;~r~:t ·•,1= 

,"'·•,1111,J'" ~~ ;Jr ir'C~ 1s '1~~ it11,JIII :; ;sv for CCC i; 

~=~ ir 1r·: '!J , J: ·h: ]3J · ~:326 Ame ~zsza ,~:a:; 
rr RF ~F RF ~F -
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IIIEl"LY TO 
ATTENTION~ 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS 

P.O. BOX 103, DOWNTOWN STATION 

OMAHA. NEBRASKA ea,01-0103 

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 
QA Report 

WILLIAM P. TODSEN, P.E. 
Chief, Engineering Division 
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MRD LAB NO. 88/561 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS 

DIVISION LABORATORY 
OMAHA, NEBRASKA 68102 

subject: QA/QC Final Report 

Project: Truax Field, Madison, Wisconsin 
Intended Use: DERP Confirmation Study 

1 0 Nov lSSi 

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: E05WI004800 

Huntsville District Request Number: E87880024 chg 4 dated 10 May 88 

-- REMARKS 

1. Overall 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. 

2. 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. 

W~---R. K. SCHLENKER, P.E. 
Director, MRD Lab 



Table 1 
Page 1 of 1 

DEPARTl4ENT OF THE ARMY 
Missouri River Division, Corpa of Engineers 

Division Laboratory 
ONha, Nebraska 

COCPARISOII Of QA I CONTRACTOR RESULTS 

Project: Truax Field, Madison, Wisconsin 
QA Sarrple ID.: TS-7 Split-Soil Contractor's Sarrple ID.: 

Material Description: Soil 
Date Sarrpled: 

TS-7 
12 July 88 

================•=======•=================•=•••=ss=••=•••==•••••ss=•••••••=•••••=••==•==•==•=••=•••••====••=======•=•========• 

QA Lab Contractor QA Lab Contractor 

Analysis Result Result Units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/kg 1,2-Dlchloropropane <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 <3 2 ug/kg Ethylbenzene <2.0 <0.4 ug/kg 

Bromomethane <2.0 <1.5 ug/kg 2-Hexanone BDL ug/kg 

2-Butanone BDL ug/kg Methylene chloride <2.0 *C 31.9 ug/kg 

Carbon disulfide BDL ug/kg 4-Methyl-2-pentanone BDL 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/k; Tetrachloroethene <2.0 <1.5 ug/kg 

Chloroethane <5.0 <2.4 ug/kg Toluene <2.0 <1.0 ug/kg 

2-Chloroethyl vinyl ether <5.0 <5.9 ug/kg 1,1,1-Trichloroethane <1.0 <1.2 ug/k; 

Chloroform <1.0 <0.8 ug/kg 1,1,2-Trlchloroethane <5.0 <1.6 ug/kg 

Chloromethane <10.0 <1.6 ug/kg Trichloroethene <2.0 <1.3 ug/kg 

1,1·Dlchloroethane <1.0 <0.8 ug/kg Vinyl acetate BDL 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 

••••:saa•••--••••••••==•aa•••===••••=====•••==•••••••=•••••••zassa:aa-•••=••••••ss•sa••••=•••=••••••••======•===•=•••====•==•• 

QA Lab Contractor QA Lab Contractor 

Analysis Result Result Units Analysis Result Result Units 

Metals 

Arsenic 1.4 3., mg/kg Lead 3.27 8.8 mg/kg 

BarilJI 30.4 60 1119/kg Mercury <0.075 * 1.29 mg/kg 

Cadnhn <5.5 <2.0 mg/kg Selenl1J1 <0.14 <0.23 mg/kg 

ChromilJI 2.27 5.3 1119/kg Silver <3.0 0.17 mg/kg 

============================================================================================================================= 

Analysis 
MISCELLANECXJS 

Petroleun Hydrocarbons 

QA Lab 
Result 

66.5 

Contractor 
Result 

<SO· 

Units 

1119/kg 

===============s=•======•===:a•••=•••===••••a••=•=••======•==•==••••••••••••••••asaaaaaasaaaa::==••=======•==•===•=========•=• 

C04MENTS: • Not analyzed. 
*: Data disagreement. 
C: Conmon laboratory cont•inant. 

BOL: Below detection limits, instrunent detection limit not established. 

Volatile organics: Date agreed except for a conmon laboratory conta111inant. 

Metals: The data disagreement Is significant. The mercury level fcx.nd by the contractor is well above the average range for 

soi ls. 
Petroleun Hydrocarbons: Data agreed. 
=================~===r~:a:~-.=========-.,~~==================--==sa=•===&=-::::::::::re-::::================================== 



Table 2 
Page 1 of 1 

DEPARTMENT OF THE ARHY 
Mi11ouri River Division, Corps of Engineers 

Division Laboratory 
Oltaha, Nebraska 

CCM'ARlSON OF QA' CONTRACTOR RESULT 

Project: Truax Field, Madison, Wisconsin 
QA Sarrple ID.:· TW•1 Split Water Contractor's Sarrple ID.: 

Material Description: Water Date Sarrpled: 
TW·1 
12 July 88 

======•====••s======-••=••=•=••••==••==•===•••••••==••=•••=••z•••=••••=•==•••=•==•=•==============•••========================= 

QA Lab Contractor QA Lab Contractor 

Analysis Result Result Units AnalY1!_il Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L 

Benzene <1.0 <0.5 ug/L cia·1,3·Dlchloropropene <1.0 <1.5 ug/L 

Branodichloromethane <1.0 <1.1 ug/L trana-1,3-Dichloropropene <1.0 <1.5 ug/L 

Branofonn <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 BDL ug/L 4·Methyl·2·pentanone BDL 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 

Chlorodibromanethane <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 <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 BDL 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 

Bariun 43 39 ug/L Mercury <0.28 <0.2 ug/L 

Caci'Diun 48 * <2.0 ug/L Seleniua <0.14 <2 ug/L 

Chraniun <12.8 <4 ug/L Silver <3.0 <1.4 ug/L 

-------------------rs----------z=---==-------==-----=-=----===-==----=--==~=maa:===--------===--=-=--=--=---=-=-=--------a 

Analysis 
MISCELLANEClJS 

Petroleun Hydrocarbons 

QA Lab 
Result 

<1.0 

Contractor 
Result 

<1 

Units 

mg/L 

===========s::::aszz:s:=====•===•===••••====••=-•::a:ssa:saaaa:assssssaasaa::sasaaa•=--s============••========================== 

CQolMENTS: •• Not analyzed. 
*: Data disagreement. 
C: Conmon laboratory contaminant. 

BDL: Below detection l iaits, fnstrunent detection limit not established. 

Volatile organics: Data agreed. 
Metals: The data disagreement fa significant. The caci'Diun level fcxm by the QA laboratory is close to the MCL standard of 

50 ug/L. 
Petroleun Hydrocarbons: Data agreed. 
--=----=-===--=-----msm:maa:-=zzss---==-•=-=-----=-=-~~===:-srmasc:s=z=-=----=•----=-----=------------------------== 



Table 3 
Pave 1 of 1 

DEPARTMENT OF THE ARNT 
Missouri River Division, corps of Engineers 

Division Laboratory 
ONha, Nebruka 

C04PARISOII OF QA Ir CONTRACTOR RESULTS 

Project: Truax Field, Madison, Wisconson 
QA Sarrple ID.: TG•1 Split-water Contractor's Sarrple ID.: TG·1 

Material Description: Water Date Sarrpled: 11 July 88 

•=••===•••••==•••••==··············===···········==··········································=··········==·············====··· 
QA Lab Contractor QA Lab Contractor 

Analysis Result Result units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L 

Benzene <1.0 <0.5 ug/L cis·1,3·Dlchloropropene <1.0 <1.5 ug/L 

Bromodichloromethane <1.0 <1.1 ug/L trans·1,3·Dichloropropene <1.0 <1.5 ug/L 

Branofonn <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 BDL ug/L . 4·Methyl ·2·pentanone BDL 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 

Chlorodibrcmomethane <2.0 <2.0 ug/L Tetrachloroethene <2.0 <1.5 ug/L 

Chloroethane <5.0 <2.4 ug/L Toluene 4.79 *C <1.0 ug/L 

2·Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trlchloroethane <1.0 <1.2 ug/L 

Chloroform <1.0 <0.8 ug/L 1,1,2-Trichloroethane <5.0 <1.6 u;/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 
--=--===----==--=--=---=-----------------=---=--------=····--------==•s=-==·-==--==••==•=---------···===---------····--====••= 

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 

BariUD 449 > ,0 ":/,L- 430 ug/L Mercury <0.28 0.22 ug/L 

Cactniua <5.5 . 3 ug/L Seleniua <0.14 <2 ug/L 

Chrcmiua <12.8 21 ug/L Silver <3.0 <1.4 ug/L 

Sodiua . 86,900 87,800 ug/L Iron 40,900 * 108,000 ug/L 

Manganese,/ ..r f 5400 5320 ug/L 

======================================••••===•=••====•=••==========·-···==•==•====•============•••••============•=========== 

Analysis 

MISCELLANEClJS 

Petroleun Hydrocarbons 

QA Lab 
Result 

<1.0 

Contractor 
Result 

<1 

Units 

qa/L 

==========•============•as••======•=z••••======•====a•a•s=•=======•••=======ss===•••=•============•=============•=========•=• 

Cc»4MENTS: •: Not analyzed. 
*: Data disagreement. 
C: Conmon laboratory contaminant. 

BDL: Below detection lfmfts, instrunent detection lfmlt not established. 

Volatile organics: Data agreed except for a conmon laboratory cont81Dinant. 

Metals: Data disagreements are not serious at this level. 
Petroleun Hydrocarbons: Data agreed. 
===========•===============•===s======••=======-==---=•=•=-----=-======-==•=z======z=----------===•-==---------=-------=-==-= 
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Table 4 
Page 1 of 1 

DEPARTMENT OF THE ARNY 
Misaourl River Division, Corps of Engineers 

Division Laboratory 
01111111, Nebraska 

CCJIPARISON OF QA' CONTRACTOR RESULTS 

Project: Truax Field, Madison, Wisconson 
QA S~le ID.: TY•1 GrOU'ICI Water S~le Blank 

Material Description: Water 
Contractor's S~le ID.: TY·1 

Date S~led: 11 July 88 

•============••••=••==•=••=•••••••••=••••••••••=-=•==•••••as••=••••••••sa•ss:ssaaasaaaaaaaacsa:a:aaaaaa:cz:::::s:::=•=======•=• 

QA Lab Contractor QA Lab Contractor 

Analysis Result Result Units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/L 1,2-Dlchloropropane <5.0 <1.5 ug/L 

Benzene <1.0 <0.5 ug/L cls-1,3-Dichloropropene <1.0 <1.5 ug/L 

Branodichloromethane <1.0 <1.1 ug/L trans·1,3·Dlchloropropene <1.0 <1.5 ug/L 

Branofor11 <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 BDL ug/L 4·Methyl·2·pentanone BDL 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 <2.0 <1.0 ug/L 

2·Chloroethyl vinyl ether <5.0 <5.9 ug/L 1,1,1-Trlchloroethane <1.0 <1.2 ug/L 

Chlorofor11 4.57 5.2 ug/L 1,1,2-Trichloroethane <5.0 <1.6 ug/L 

Chloromethane <10.0 <1.6 ug/L Trlchloroethene <2.0 <1.3 ug/L 

1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BDL 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 <10 ug/L 

Barlua <1.5 <4 ug/L Mercury <0.28 <0.2 ug/L 

Cacilliua <5.5 <2 ug/L Selenhn <0.14 <2 ug/L 

Chranhn <12.8 <4 ug/L Silver <3.0 <1.4 ug/L 

Sodhn 405 * 162 ug/L Iron 302 * 17 ug/L 

Manganese <1.5 <2.0 ug/L 
===========-====================r========================--=:rm.i=z=:.:=~::.--~======================================== 

Analysis 

MISCELLANEClJS 

Petroleua Hydrocarbons 

QA Lab 
Result 

<1.0 

Contractor 
Result 

<1 

Units 

~/L 

=====================rm=a=-=-:.=:::======-=============--=============~_.============================================== 

C<J4KENTS: -: Not analyzed. 
•: Data disagreement. 
C: Camion laboratory contaminant. 

BDL: Below detection limits, instrunent detection limit not established. 
Volatile organics: Data agreed. 
Metals: Data disagreements are not serious. 
Petroleua Hydrocarbons: Data agreed. 
•==-=saaassss:=====•==•••••••••••=-==•===••=•as•••==•==••••==r.:===-•••••ss• .... •••===•••======•=•===•=====================•==• 
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Table 5 
Page 1 of 1 

DEPARTMENT Of THE ARMY 
Missouri River Division, Corps of El"ISllneers 

Division Laboratory 
Ollaha, Nebraska 

C04PARlSON DF QA Ir CONTRACTOR RESULTS 

Project: Truax Field, Madison, Wisconson 
QA Slllf4)le lD.: TY·2, Surface Water Slllf4)le Blank Contractor's Slllf4)le lD.: TY·2 

Material Description: Water Date Slllf4)led: 12 July 88 

•=•=•••••••••••=•=••••••s••••=•••••••==•••••••••••••••==••••••••••••••••••••••••••••••••••==•====••••=•==•==•===•••========••• 
QA Lab Contractor QA Lab Contractor 

Analysis Result Result units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/L 1,2-Dlchloropropane <5.0 <1.5 ug/L 

Benzene <1.0 <0.5 ug/L cis·1,3·Dichloropropene <1.0 <1.5 ug/L 

Branodichloromethane <1.0 <1.1 ug/L trans·1,3·Dichloropropene <1.0 <1.5 ug/L 

Bromofor11 <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 BDL ug/L 4·Methyl·2·pentanone BDL 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 <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 ..> ~,z,_ 5.5 ug/L 1,1,2·Trlchloroethane <5.0 <1.6 ug/L 

Chloromethene <10.0 <1.6 ug/L Trlchloroethene <2.0 <1.3 ug/L 

1,1-Dlchloroethane <1.0 <0.8 ug/L Vinyl acetate BDL 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 1,2-0ichloroethene <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 <10 ug/L 

BariLIII <1.5 <4 ug/L Mercury <0.28 xx 0.26 ug/L 

Caciniun <5.5 <2 ug/L Selenh.n <0.14 <2 ug/L 

ChraniLIII <12.8 <4 ug/L Silver <3.0 <1.4 ug/L 

================================================••======••=========•==•••=•••s:ssassssas:a:::as====••=====================•==• 

Analysis 

MlSCELLANECXJS 

Petroleun Hydrocarbons 

QA Lab 
Result 

<1.0 

Contractor 
Result 

<1 

Units 

mg/L 

------=----=--=-=-==--=--==-=====--------==-=•==•=-==----==---===----=--===•••=-----------------------------------------------
Cc»IMENTS: -· Not analyzed. 

•: Data disagreement. 
C: Ccmnon laboratory contaminant. 

xx: A repeat analysis by the contractors's laboratory Indicated <0.2 ug/L mercury. 

BDL: Below detection limits, instr1.111ent detection limit not established. 

All data agreed. 
=========•======•••••••ss•sa••=--••sam=•=•=ss=•==•=====••========•=z••=•••••••:ss••===•==•===============================•=•• 



Table 6 
DEPARTMENT OF THE ARMY 

Missouri River Division, Corps of Engineers 
Division Laboratory 

Olllllha, Nebraaka 

ta4PARISON OF QA' CONTRACTOR RESULTS 

Contractor's Sarrple ID.: TY-3 

Page 1 of 1 

Projec:t: Traux Field, Madison, Wisconson 
QA Sarrple ID.: TY•3 Split Soll Rinsate 

Material Description: Water Date Sarrpled: 12 July 88 

===============•=•======•••====·····=··································································==•=======••=======•==• 
QA Lab Contractor QA Lab Contractor 

Analysis Result Result units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL 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 

Bromoclichloromethane <1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L 

Branoform <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 BDL ug/L 4·Methyl·2·pentanone BDL ug/L 

Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 ug/L 

Ch lorobenzene <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane 5.97 • <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 

Z·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 ug/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 BDL 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 

===••==••===••===•=====•==•=••==•=•=====••••==s:z•======•••=······=·--=·=······=--·=·=···=s==•=•======•========•====•=••==•= 
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 

Bariun <1.5 <4 ug/L Mercury <0.28 0.26 ug/L 

Ca<inil.111 <5.5 <2 ug/L Selenhn <0.14 <2 ug/L 

Chromh111 <12.8 <4 ug/L Sf lver <3.0 <1.4 ug/L 

=============================•===zz======•ssaa:asaas::::z:asz::::::::samaaas:z::s:z::s:s::::=::z::~==================-========= 

Analysis 

MISCELLANEOJS 

Petroleun Hydrocarbons 

QA Lab 
Result 

<1.0 

Contractor 
Result 

<1 

Units 

qi/L 

=========================================-============================-====================================================== 
CCJ4MENTS: •: Not analyzed. 

•: Data disagreement. 
C: Comnon laboratory contaminant. 

BDL: Below detection limits, instrunent detection limit not established. 
Volatile organics: Data agreed except for low levels of two contaminants. These c~ are very 1.11USual in a rinsate. 

Metals: Data agreed. 
Petroleun Hydrocarbons: Data agreed. 
=======-=======================-aa===========z==========-=======s=s=====•==s==================--====================•===== 
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Table 7 
Page 1 of 1 

DEPARTMENT OF THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Olllllha, Nebr11lc1 

CCl4PARISON OF QA l CONTRACTOR RESULTS 

Project: Traux Field, Madison, Wisconson 
QA S~le ID.: TX-1-Split·Trip Blank. Contractor's S~le ID.: TX-1 

Material Description: Water Date S~led: 12 July 88 

•=••==••=•••==•=••••==··············=====····-=·············=···········=-··············===•=•••==•••••=••=================== 
QA Lab Contractor QA Lab Contractor 

Analysis Result Result Units Analysis Result Result Units 

VOLATILE ORGANICS 

Acetone BDL ug/L 1,2-Dichloropropane <5.0 <1.5 ug/L 

Benzene <1.0 <0.5 ug/L cis-1,3-Dlchloropropene <1.0 <1.5 ug/L 

Bromodichloranethane <1.0 <1.1 ug/L trans-1,3-Dichloropropene <1.0 <1.5 ug/L 

Brcmofo.-.i <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 *C 8.2 ug/L 

Carbon disulfide BDL ug/L 4-Methyl-2-pentanone BDL ug/L 

Carbon tetrachloride <1.0 <1.5 ug/L Styrene <2.0 ug/L 

Chlorobenzenc <2.0 <0.6 ug/L 1,1,2,2-Tetrachloroethane <2.0 <1.4 ug/L 

Chloroclibromomethane <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 

Chlorofon11 <1.0 <0.8 ug/L 1,1,2-Trichloroethane <5.0 <1.6 ug/L 

Chloromethane <10.0 <1.6 ug/L Trlchloroethene <2.0 <1.3 ug/L 

1,1-Dichloroethane <1.0 <0.8 ug/L Vinyl acetate BDL 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 
==•==-==--==--==a:==-==••-===-••-==•-------=---==•-----•-=---=--:----as::--:sam:sass:-----=-------=-------------------------= 

Cc»4MENTS: • Not analyzed. 
*: Data disagreement. 
C: Carmon laboratory contaminant. 

BDL: Below detection limits, instrunent detection Hmit not established. 

Volatile organics: Data agreed except for a cannon laboratory conta11inant. 

•-----==-=----=----•--=-•---••-==-==----•---=ss•--•=---=•••----=--=•=-•=-•-••••-••===:=•=-=~--------==•=-------==-------------



'.' ~ I ., . 'C. MRD LAB NO. 88/561 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION, CO~PS OF ENGINEERS 

DIVISION LABORATORY 
OMAHA, NEBRASKA 68102 

subject: Quality Assurance Test Results 

Project: Traux Field, Madison, Wisconsin 
Intended Use: DERP Confirmation Study 
source of Material: ___________________________ _ 

Submitted by: Stephen Yaksich, CENCB-ED-HO, Buffalo District 
Date Sampled: ___________ , Date Received: 13 & 16 July 1988 

•Method of Test or Specification: See attached report sheets 

References: Huntsville Project No. EO5WI004800 
Huntsville District Request No. 87880024, Dated 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 'TY-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-1 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. 

R. K. SCHLENKER, P.E. 
Director, MRD Laboratory 

Solsky/gm/4304 
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Chain-of-custody Forms (9 pages) 



.. 

ENVIROCJfNE 
ENGtNEERS 
12111 l.•c~l•d 11, . 
IT. l.e•lo,11011141 

ll14J 414·HIO 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

REPORT TO · ___ _ 
PROJECT NUMBER: 3 f<fLf-8' DATE WORK IN . -----
AEOUESTEO BY : B D COE RECEIVED BY : ------ DA TE REQUIRED : ___ _ 

SPECIAL INSTRUCTIONS· . . 
\, ~. ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 

~
0 #f/ I I I I I I I 2 SITE CODE/ DA TE COMMENTS ... LAB NO. PRESERV . CONTAINER 

!:: SAMPLE OE SCRIPTION COLLEClED .. . 

I f;) Tvl-/.sll;f v.,J--..._ 7-fl-f8 ffCl_ ?.-'IV,.J V,'J V ,;~ 09:3D 

2 ,, - . If /( 4NOl at Pl, V 
I I . 

J It I ( ff I I ,Jee_ l.--- (}f, k-1, V H1-€t~c ~ As Is~~ 
4 ~ ~. /11, Ll~ C_y. 

5 ~ ~.b .-ic. , / 

- ~ 

,, 

6 

1 "" 8 "'-
9 "' 10 "' 11 ~ 
12 "' 13 ~ 
14 ~ - ~ 

15 
16 

IT£MI TIIANSfUIRED RELINCAUIS~ED BY DATE TIME RECEIVED BY -P.~~ TIME REASON FOR TRANSFER 
R0UTINt 

I - 1 p~ ~ II~ 1-/)..fl 1goo F-ed E..1< 'tfleb I €t:e> S/,/A.#1~- ~ ~---- cia~.;__ , /r3)6"> /60;:.. 
,, D GC 

D GCMS O GCMS MGR 

D 0RG PREP 

0 0R8 LAB MGR 

. 
D IN0RG LAB MGR 

D LAB MGR 

D OFFICE MGR 

OISTIIIIUTION , WHITE -5omplt Cu1odl1~ PINIC - Pr1j1cl IIHeter 

., YELLOW · R1cord1 GOLD- r;,i, Co•r 



) 
I 

J 
ENVIROOVNE 

~~u 
aT.L••le,lilO as14a 
IS14l 4S4•aeao 

SPECIAL INSTRUCTIONS· 

CUSTODY TRANSFER RECORD/LABORATORY 

PAOJEC T NUMBER: .3 / 'I- 'f DA TE WORK IN: 

REQUESTED av: f3uffoJo C,J)t= RECEIVED av: 
-----
-----

/Y'u_~ A'~ 
,J:. .... ' 

WORK REQUEST 

REPORT TO· ___ _ Pao• 3o,Z 
DATE REQUIRED: ___ _ 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION tit/I I I I I I 2 SITE CODE/ DATE COMMENTS 
"" LAB NO. PRESERV. CONTAINER .. SAMPLE DESCRIPTION COLL EC HD 

1 G) TC,.-;af .stJ/;f-wJ;. i. 7-Jl..gF: lfcQ_ IJ.., 'Ii;~ Y.~ V T,'~_; / €'OD 

2 It 
. , . 

/I ,, Htlo~ at, f>I, V 

3 II I/ II HCL 1 ~0t, Cr/ v , ~rue-t&": ;(-~ I SeH{-

4 "' 
I(. q I (:£I Ct- .' p h . B~ 

s "-. lf'pt_, F~, IH~. ., 
,,, 

"' 
, -

6 

1 "--
8 "'" 9 ~ 

10 ' 11 
........._ 

r-... 

12 "' 13 "' 14 ~ 
15 "'--.. 

16 

ITEMS TRANSFERRED RELINQUISHED BY DATE TIME RECEIVED BY DATE TIME REASON FOR TRANSFER 
ROUTIN8 

I - -=3 hro0 F.d& 0 GC 

,I 

"Yt ,9t,,.I .a - i)-/).~ 7-ll,(r /SP'i> "Sh l.d:747/'-- -

r(i~r~;.... Jo"f 
, ,, .. - 0 GCMS O GCMS MGR 

r, ... 13~_g 0 ORG PREP 

0 ORG LAB MGR 

~ 

• 
0 INORG LAB MGR 

0 LAB MGR 

a OFFICE MGR 

--· 
OISTIIIIUTION• WHIT[ -Somple Cuoodle11 PINK - Pr•lecl lle"•t•• 

YELLOW• llecordo GOLD- ri1hll COltJ . 
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I 

-I 
ENVIROCJfNE 
ENGtNEERS 

CUSTODY TRANSFER 

PAOJEC T NUMBER : 3 / c/ 'f -? 
AEOUUT<O "'f~f{".,Jc:, CCJE 

RECORD/LABORATORY WORK REQUEST 

11111 L•Ole114 114. 
IT. L••I•, MO 11141 
1114) 414·1110 

SPECIAL INSTRUCTIONS· /rtA. ~ ,.:y 
SAMPLE IDENTIFICATION 

2 SITE CODE/ DA TE ... LAB NO . PRESERV . ... SAMPLE OE SCAIPTION COLLECT ED 

1 @ TY-I. s~I~ bt,k 7-/lr-8'1, lfCQ_ 
2 I I f I ( I ( IJNOJ 

DATE WORK IN . 

RECEIVED BY : ------

._k.. ~ \ 

REPORT 10 · ----
DATE REQUIRED : ___ _ 

ANALYSES REQUESTED 

CONTAINER i~ir I I I I I/ I COMMENTS 

"A-'(c,,...i V.'cJ V -/.~! /SOV 
a+, Pl, V ,, 

J If I I I r uce 2.: nt Cr-/ V 'f'Jlt.~-t-d_<= :.. As, Se J/4 
4 ' JI.&, I G-1../ (V\, 'pJ,,'8~ 

"' Jlc-, F~. 111~ ~ , 
, 

5 

"' 
, ., 

6 - ~ 1 

8 "' 9 "' -...... 
10 ' 11 ~ 
12 "' 13 " ' 14 "' 15 ~ 
16 I"-... 

ITEMS TRANSfUIRED RELINQUISHED BY DATE TIME RECEIVED BY DATE TIME REASON FOR TRANSFER ROUTINI 

1-3 ·J~ r IL..i ,. - I'"' IA - D GC 

I 

(j/1;. I A - lrDv Fd...Ex- /b'Pl? AZJ.. ,5/,, IL?// n:"' - "" ""'"0 
Ct~"~~..:. /0~ 

, , 
c.,.,- D GCMS O GCMS MGR 

11--13 -~ D OR8 PREP 
D OR8 LAB MGR . 

, 
D INORG LAB MGR 

D LAB MGR 
- · - D OFFICE MGR 

011Ht tftUTI ON · WHITr ~ .. -- ~ , . r .. • . .. • ' 
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\ 

i 

ENVIROOVNE 
ENG,NEERS 
11111 Lecklu411 11411. 
at.L .. la,MO ., ••• 

c11•1 •1•-•••o 
SPECIAL INSTRUCTIONS· 

CUSTODY TRANSFER RECORD/LABORATORY 

PAOJECT NUMBER: ,3/ 'f c/- -f? DATE WORK IN. 

REQUESTED BY:8w.ffc-J.o {if;~ RECEIVED BY: -----
-,;.~OlJ(' rr':el!, 

.<II .... ' 

WORK REQUEST 

REPORT 10· ___ _ Pages;;_{ 
DATE REQUIRED: ___ _ 

ANALYSES REQUESTED 

SAMPLE IDENTIFICATION 1~lj~I/I I I I I 2 SITE CODE/ DATE COMMENTS 
Ml LAIi NO. PRESERV. CONTAINER 
t- SAMPLE DESCRIPTION COLL EC TED 

I ® 1>'-l. .Sow-le B/11t< 7-11-f/'8 }f lfl. I"~ 'fv..J. V.~ V T,~~ogov 

II 
, 

V f/ ,, NNO-,. olf. PJ V 
2 

/A 

J . II I I II H-l( : -&t,, Cr/ V 
--:::: rm~-taflc '., As,~~~ A~ 

4 \.. 9--~. Cd, Ct>~ Pl,: B; 

"'-
e;,, , , 

5 
6 ~ 
1 "'-
8 ' 9 " 10 ' 11 ' I\. 
12 " 13 "'-
14 "' 15 ~ 
16 ' 

ITEMS TRANSfERRED RELINQUlf!HED BY DATE TIME RECEIVED BY DATE TIME REASON FOR TRANSFER 
, ROUTINI 

. , - a QC 

, 

I - 3 ltil/1': ,,. 17'1 
7,.11-fk tKc-v FdAc ,,...~ /Sa _c;---i;-, ,.~,-!.i~ 

ai~ ,, -
1-13-~ too~ 

a GCMS O GCMS MGR 

a OR8 PREP 

a OR8 LAB MGR 

~ 

a INORQ LAB MGR 

a LAB M8R 

a OFFICE M8R 

-
OIITIIIIUTION• WHIT[ -Semple Cutodleft r1NIC - rrelacl Mefteter 

Y[LLOW - lleco,01 OOLO- r let, Co .. , 
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~ 

. 

ENVIRODYNE 
ENGINEERS 

CUSTODY TRANSFER RECORD/LABORATORY WORK REQUEST 

11111 Len I•"• 1141. 
IT.Le•l1,Mo•114t 

Cl14l 414•1HO 

--.-..--...---·--~---- DATE WORt< IN. _____ REPORT TO·____ Paga bol 7 
REQUESTED BY: ~.i...:....-=-i:;;:..._,,.-c=-o.~£RECEIVED BY: ______ DATE REQUIRED: ___ _ 

SPECIAL INSTRUCTIONS· -

SAMPLE IDENTIFICATION 

2 SllE CODE/ DATE 

"' LAI NO. PRESERY. ... SAMPLE DESCRIPTION COLLECTED 

1 ~ IJY-~cn/,' f-w,;f;:_ i7-/l--tf? He..£.-
2 I I -, ff I I /1-/Y'lJl 
3 • I( If 'I 11-l..L. 
4 ' !, "-
6 " 1 "-
8 "' 9 

~f'..... 

10 "' 11 " " 
12 " 13 "' 14 

I!> 
16 

ITllll TftANSfERRED RELINQUU}HED BY DATE TIME RECEIVED BY 

l - ~ ~IY ,u •n 
• I Au..:LJ{.. 7-U-lB' JtO-) F-erl .. EY:, 

((~~ 

~ . 
·-

I ~ '. 
ANALYSES REQUESTED 

CONTAINER lflffel/////// COMMENTS 

"-J 'f/p~.J//,.J t,, 

Gi hr p /, I//' 

D.-0t: u-l, V 

'-

DATE TIME REASON FOR TRANSFER 

?-/)..Jx' {(eb -~h/ LJ u/--1 c.,_ r 

100~ 
, , -

7-11-rri 

T/"'IA-L ! O B't9Z;> 
:f ~ 

. ,..1#..:?-faf_s: ,,{.j~- Se. 
A4_', 11~ . Cd_ ,c_;., 
fr' J, ·. R~ ., 

. 
.,. 

ROUTINI 

D GC 

0 GCMS D GCMS MGR 

0 ORG PREP 

0 0R8 LAB MGR 

0 INORQ LAB MGR 

0 "LAB MGR 

0 OFFICE M8R 

OIITllllaUTIOIC• WHIT[ •Safflple Cu1Ul111 ~IICII • ~llllcl ... ,..,., 

Y[LLOW· Record, GOLD· field COPJ 
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. 

ENVJROOfNE 
ENGINEERS 

CUSTODY TRANSFER 

PROJECT NUMBER: 3 / c/- cf.-? 
REQUESTED av:.f3,J/uJx, Coe 

RECORD/LABORATORY WORK REQUEST 

111•1 uo1 ... , '"· 
ST.U•la,MO •s••• 
IS14) 4S4·•••o 

SPECIAL INSTRUCTIONS· ~~JC h¥J. 

SAMPLE IDENTIFICATION 

:I SITE CODE# DATE .. LAB NO. PRESERV . 

~ SAMPLE DESCRIPTION COLL EC TEO 

1 el) TX-I ~1,·t-y,,.,·p, 7-f l-B"K tfCQ_ 

" 
. -, '. bl"'""\ 

2 ~ ,, ~ "W'f'-- I 'J Lil --

I\. ' . I • J'I 

3 
T I -. 

4 '\ 
s \ 
6 \ 
1 \. 
8 '\ 
9 \. 

10 '\ 
11 '\ 
12 \. 
13 ~ 

14 "' IS "' 16 \ 

ITEIIS TRANSFERRED RELINQUISHED BY DATE TIME RECEIVED BY 
- - ~ 

1 c,..;lv II.IV, ~"l.L- 7-[;_-a, (!lJO r-« £.1<" . ( CL o 944'(,.:.-,.,. 

, 

-

DATE WORK IN. _____ REPORT 10: ___ _ 

RECEIVED BY: ______ DATE REQUIRED: ___ _ 

ANALYSES REOUE S TED 
- .. 

CONTAINER 
~J~ 
~,J ~ ~1111111 COMMENTS 

Q- 'It' ,,J Y,'J v Ti'ltUJ..: NA-
--- , __ 

- . - .. 
• I 

... 
.. ,,,.,,.1,. A ~ 

.~. _'\ 

• .,._'/1 - --

DATE TIME REASON FOR TRANSFER 
ROUTING 

r:7,(l-58 ,~~ ::th . ' '- tJP~JH~ r 

/()";) 
, r 

1-1~ ~s 

D oc 
D OCMS O OCMS MOR 

D ORO PREP 

D OR8 LAB MOR 

D INORO LAB MOR 

D LAB MGR 

D OFFICE M8R 

DIITIIIIUTIDN• WHIT[., ........ Cwt1odlo11 P'INII - .. ,.,ec, MoAott• 

YU.I.OW· Recordt GOl.0-,itl4 Cu,, 
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ENVIROC1fNE 

~z~~~~~A,. 
IT.L .. 11,MO •Sl41 

IJ14l 454•UIO 

CUSTODY TRANSFER RECORD/LABORATORY 

PROJECT NUMBER: 3 / 4-4-f? DA TE WORK IN. -----
REQUESTED BY: f3uff1<.,/t, Co£ RECEIVED BY:------

WORK REQUEST 

REPORT TO: ----
DATE REQUIRED: ___ _ 

SPECIAL INSTRUCTIONS· -,;,~~~ F,·.JJ) ___ _ 
,'Jk ANALYSES REQUESTED 

-

SAMPLE IDENTIFICATION /////!/ 2 S11E CODE/ DATE 
'+-~ ~ 

Ill LAB NO. PRESERV. CONTAINER rt!_ i COMMENTS 
... SAMPLE DESCRIPTION COLL EC TEO 

1 (<y TCc~.tf_ _7-! s-YF HCQ t2 -fli_.£rj__ V 1-? e ~<:. q:"" - 1/,:, 
·-

2 T tit-- ., s11 I,, If lj/j_0:3 Af 1.J: __ Lr_ _ V /(-e .S ...,_ V _o ~ 

' '-~ 
-

3 

V 

'----
4 "' 
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II 

Detection Limit Table {8 pages) 



VOL.A.TILE ORGANICS DETECTION LIMITS 

Chloromethane -

Bromomethane -

Vinyl Chloride -

Chloroethane -

Methylene Chloride -

Trichlorofluoromethane -

1,1-Dichloroethylene -

1,1-Dichloroethane -

Trans-1,2-Dichloroethylene -

Chloroform -

1,2-Dichloroethane -

1,1,1-Trichloroethane -

Carbontetrachloride -

Bromodichloromethane -

1,2-Dichlor opropane -

Trans-1,3-Dichloropropene -

Trichloroethylene -

Cis-1,3-Dichloropropene -

Benzene -

Chlorodibromomethane -

1,1,2-Trichloroethane -

2-Chloroethylvinylether -

Bromoform -

1,1,2,2-Tetrachloroethane -

METHOD 624 
WATER (ug/L) 

10.0 

2.0 

10.0 

5.0 

2.0 

1.0 

2.0 

1.0 

2.0 

1.0 

2.0 

1.0 

1.0 

1.0 

5.0 

1.0 

2.0 

1.0 

1.0 

2.0 

5.0 

5.0 

2 . 0 

2.0 

METHOD 8240 
SOIL (ug/kg) 

10.0 

2. 0 

10.0 

5.0 

2.0 

1.0 

2.0 

1.0 

2.0 

1.0 

2.0 

1.0 

1.0 

1.0 

5.0 

1.0 

2.0 

1.0 

1.0 

2 . 0 

5.0 

5.0 

2. 0 

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 

Aldrin -

Oieldrin -

Chlordane -

4;4'-DDT -

4, 4 1 -DOE -

4,4'-DDD -

Alpha Endosulfan -

Beta Endosulfan -

Endosulfan Sulfate -

Endrin -

Endrin Aldehyde -

Heptachlor -

Heptachlor Epoxide -

Alpha BHC -

Beta BHC -

Gamma BHC -

Delta BHC -

PCB-1242 -

PCB-1254 -

PCB-1221 -

PCB-1232 -

PCB-1248 -

PCB-1260 -

PCB-1016 -

Toxaphene -

Hethoxychlor -

METHOD 608 
WATER (ug/L) 

0.01 

0.01 

0.05 

0.01 

0.01 

0.01 

.0.01 

0.005 

1.0 

0.01 

0.02 

0.007 

0.01 

0.01 

0.01 

0.01 

0.01 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.02 

METHOD 8080 
SOIL (ug/kg) 

1.0 

1.0 

10.0 

1.0 

1.0 

2.0 

1.0 

1.0 

100.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

5.0 

... 



METHOD DETECTION LIHITS GC/HS 

METHOD 625 
WATER (ug/L) 

Phenol -

2-Chlorophenol -

2-Nitrophenol -

2,4-Dimethylphenol -

2,4-Dichlorophenol -

4-Chloro-3-Methylphenol -

2,4,6-Trichlorophenol -

2,4-Dinitrophenol -

4-Nitrophenol -

4,6-Dinitro-2-Methylphenol -

Pentachlorophenol -

Bis(-2-Chloroethyl)Ether -

1,3-Dichlorobenzene -

1,4-Dichlorobenzene -

1,2-Dichlorobenzene -

Bis(2-Chloroisopropyl)Ether -

N-Nitroso-Di-N-Propylamine -

Hexachloroethane -

Nitrobenzene -

Isophorone -

Bis(-2-Chloroethoxy)Hethane -

1,2,4-Trichlorobenzene -

Naphthalene -

Hexachlorobutadiene -

Hexachlorocyclopentadiene -

2-Chloronaphthalene -

Dimethyl Phthalate -

3.0 

2.0 

4.0 

3.0 

4.0 

3.0 

s.o 

40.0 

20.0 

20.0 

20.0 

2.0 

·6. 0 

6.0 

6.0 

4.0 

4.0 

6.0 

3.0 

2.0 

2.0 

6.0 

1.0 

12.0 

12.0 

3.0 

3.0 

METHOD 8270 
SOIL (mg/kg) 

0.5 

0.5 

1.0 

0.5 

1.0 

0.5 

1.0 

10.0 

5.0 

5.0 

5.0 

0.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

o.s 

0.5 

0.5 

1.0 

0.3 

3.0 

3.0 

0.5 

0.5 



GC/HS CONTINUED 

HETHOD 625 METHOD 8270 
WATER (ug/L) SOIL (mg/kg) 

Acenaphthylene - 2.0 0.5 

Acenaphthene - 2.0 o.s 

2,4-Dinitrotoluene - 6.0 1.0 

2,6-Dinitrotoluene - 6.0 1.0 

Diethylphthalate - 2.0 0.5 

4-Chlorophenyl-Phenylether - 6.0 1.0 

Fluorene - 3.0 0.5 

N-Nitrosodiphenylamine - 3.0 0.5 

4-Bromophenyl-Phenylether - 6.0 1.0 

Hexachlorobenzene - 5.0 1.0 

Phenanthrene - 2.0 0.5 

Anthracene - 2.0 0.5 

Di-n-Butylphthalate - 1.0 0.3 

Fluoranthene - 2.0 o.s 

Benzidine - 30.0 10.0 

Pyrene - 2.0 0.3 

Butylbenzylphthalate - 3.0 0.5 

3,~'-Dichlorobenzidine - 10.0 5.0 

Bis(2-Ethylhexyl)Phthalate - 2.0 0.3 

Benzo(a)Anthracene - 3.0 0.5 

Chrysene - 3.0 o.s 

Di-n-octyl Phthalate - 2.0 0.5 

Benzo(b)Fluoranthene - 10.0 2·.0 

Benzo(k)Fluoranthene - 10.0 ::?.O 

Benzo(a)Pyrene - 6.0 1.0 

Indeno(l,2,3-cd)Pyrene - 10.0 2.0 

Dibenzo(a,h)Anthracene - 10.0 2.0 

Benzo(g,h,i)Perylene - 10.0 2.0 



Lindane 

Endrin 

Met' ,xychlor 

Toxaphene 

Silvex 

2,4-D 

PESTICIDES - DETECTION LIMITS 

HETHOD 608 
WATER (ug/L) 

0.0'1 

O.Ol 

0.02 

0.5 

HERBICIDES - DETECTION LIMITS 
EHRT METHOD 232 & 132 (ug/L) 

0.5 

0.5 

!iE!HOD 8080 
SOIL (ug/kg) 

1.0 

1.0 

2.0 

5.0 



INSTRUMENT DETECTION LIMIT ( IDL'-:) - mg/L ppm 

ICP AAS 

COHPOt,;ND DETECTION LIMIT/WAVELENGTH DETECTION LIHIT/wAVELENGTH 

(ug/L) (nm) (ug/L) (nm) 

Silver 3.0 328.068 
A lwninum 24.6 308.215 
Arsenic 25.9 193.696 1. 5 7 189.0 

Bari UJ:\ 1. 5 493.404 

Beryllium t.O 313.042 

Cadmium 5.5 226.502 1.0 228.8 

Calcium 10.0 317.933 

Cobalt 6. 7 229.616 

Chromium 12.8 267.716 

Copper 5.6 324.754 

Iron 7.6 259.940 

Potassium 130 166.491 

Magnesium 26.7 279.079 

Hanganese 1.5 257.610 

SodiUJ:1 16.l 588.995 
Nickel 7.8 231. 602 
Lead 26.7 220.353 1.63 217. 0 

Antimony 17.9 206.833 
Selenium 57.l 196.0 0. 14 196.0 

Strontium 0.3 407.771 
Thallium 300 190.864 
Vanadium 7.3 292.402 
Zinc 2.4 213.856 
Hercury 0.28 253.7 

(Cold Vapor) 

*The IDL are obtained by multiplying by 3 the ef obtained for 7 

runs of a blank injected on 3 non-consecutive days (i.e. total of 

21 runs). 



DETECTION LlNIT (ag/L) 

As: 0.0002 mg/L • Hydride Cener~tion 

Ba: 0.001 mg/L • ICP 

Cd: 0.006 mgiL • ICP 

Cr: 0.013 mg/L • ICP 

Pb: 0.027 mg/L • ICP 

Se: 0.00014 mg/L • Hydride Generation 

Ag: 0.003 mg/L • ICP 

Hg: 0.0003 mg/L • Cold Vapor 



III 

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 _____________________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ SOIL_SAMPLE ____________ DATE ANALYZED: ___ 08-15-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. : __ TS-7_(880713-018> ________________ EHRT NO. : __ 12410 __ 

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 

RESULTS Cug/kg) 

Bromomethane - BDL 

Chloroethane - BDL 

Trichlorofluoromethane - BDL 

1,1-Dichloroethane - BDL 

Chloroform - BDL 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - BDL 

Toluene - BDL 

Ethylbenzene - BDL 

SURROGATE STANDARDS - ¾ RECOVERIES 

1,2~Dichloroethane-d4 - 101.8¾ 
Toluene-de - 101.12¾ 

Bromofluorobenzene - 100.24¾ 

• 



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. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ SOIL_SAMPLE ____________ DATE ANALYZED: ___ 08-15-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analis~s- METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : ___ 82L_Pg._79 ____ _ 

CUSTOMER SAMPLE NO. : __ TS-7_<880713-018> ________________ EHRT NO. : __ 12410 __ 

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/kg) 

Acrolein - BDL 

2-Butanone - £DL 

Dibromomethane - BDL 

Dichlorodifluoromethane - BDL 

Ethylmethacrylate - BDL 

Iodomethane - BDL 

Styrene - BDL 

Vinyl Acetate - BDL 

QUALITY CONTROL OFFICER: ___________ _ 

DATE: ______ ~_{_"5.j.S_I ___ _ 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ u.s._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ SOIL_SAMPLE ________________ _ METHOD NO. : ___ EPA_3050 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analisis_<B> _______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELDW* _____ _ 

CUSTOMER SAMPLE NO. : __ TS-7_(880713-019> _______________ EHRT NO. : __ 12411 __ 

Arsenic (As) - 1.40 

Cadmium CCd> - BDL 

Lead CPb) - 3.27 

Selenium (Se) - BDL 

RESULTS <mg/kg>* 

Barium <Ba> - 30.4 

Chromium (Cr) - 2.27 

Mercury <Hg> - BDL 

Silver (Ag) - BDL 

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 <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. 75> 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: _____ _ 

DATE: ____ j_j_~_j_i_l_ ____ _ 



L_ 

DEPARTMENT OP' THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 

Project: Truax Field 
Date Sample Taken: 12 Jul 88 
Date sample Received: 13 Jul 88 
Sample Description: Soil 
Sample Container Used: l-8oz. 

Extraction Analysis 
Proc. No. Proc. No. Analysis 

Omaha, Nebraska 

customer Sample No: TS-7 
Lab sample No: 880713-020 

Units 

EPA-9071 EPA-418.1 Petroleum Hydrocarbons 

Result 

66.5 mg/kg 

BDL: Below Detection Limit 

Detection 
Limits 

25.0 

Date sample extracted: 22 Jul 88 
Date sample completed: 26 Jul 88 

Extracted sample weight: 14.1429 gm 

Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Moisture Content: 7.2% 

Approved By: ~.,I(~ Date: 



DEPARTMENT OF THE ARMY 

Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer Sample No: TS-7 

Date Sample Taken: 12 Jul 88 

Date Sample Received: 13 Jul 88 

Sample Description: Soil 
Lab Sample No: 880713-020(DUPLICATE) 

Sample container Used: l-8oz. 

Extraction Analysis 
Proc. No. Proc. No. Analysis 

Detection 
Limits 

EPA-9071 EPA-418.l Petroleum Hydrocarbons 

Sample Concentration= 

Relative Percent Difference= 

Result 

60.9 

66.5 mg/kg 

8.8 

Units 

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: 

======================== 

Extracted sample weight: 15.6095 gm 

Final extracted volume: 100 mL 

Extraction solvent: Freon TF 

Date: 



DEPARTMENT OP THE ARMY 

Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer Sample No: TS-7 

Date Sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 

Sample Description: Soil 
Lab Sample No: 880713-020(ACCURACY) 

sample container Used: 1-8oz. 

Extraction Analysis 
Proc. No. Proc. No. 

EPA-9071 EPA-418.1 

Analysis 

Petroleum Hydrocarbons 

Result 

490.5 

Spike Concentration= 7.35 mg/kg 

Sample Concentration= 6.90 mg/kg 

% Rec= 93.9 

BDL: Below Detection Limit 

Units 

mg/kg 

Detection 
Limits 

25.0 

-=-========================================================================== 

Date sample extracted: 22 Jul 88 

Date sample completed: 26 Jul 88 

Moisture Content: 7.2% 

Extracted sample weight: 17.2443 gm 

Final extracted volume: 100 mL 

Extraction solvent: Freon TF 

ANALYZE AS A MATRIX SPIKE 

Approved By: Date: 



Part 002 

Test results for water sample 'TW-1 Split Water' (2 pages) 

This sample was not analyzed for metals and total recoverable petroleum 

hydrocarbons as requested since these samples arrived unpreserved. 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_<DERP>_-_DR._JOE_SOLSKY ______________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-15-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analrsis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ ~~-I~Q!~£ ______________ _ LAB NOTEBOOK NO . : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. __ TW-1_(880713-021> ________________ EHRT NO. __ 12412 __ 

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 

RESULTS Cug/L> 

Bromomethane - BDL 

Chloroethane - BDL 

Trichlorofluoromethane - BDL 

1,1-Dichloroethane - BDL 

Chloroform - BDL 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - BDL 

Toluene - BDL 

Ethylbenzene - BDL 

--------------------------------------------------------------------------
SURROGATE STANDARDS - ¾ RECOVERIES 

1,2-Dichloroethane-d4 - 98.96¾ 
Toluene-d8 - 96.96¾ 

Bromofluorobenzene - 114.08¾ 



CUSTOMER NAMI 

SAMPLE SOURCI 

WORK ORDER NI 

SAMPLE TYPE: 

ANALYSIS PERI 

ANALYST: __ J:_, 

CUSTOMER SAMl 

i 

Chloromethanl 
I 

Vinyl Chlor~· 

Methylene C 

1,1-Dichlor 

l,2-Dichlor1 

l,2-Dichlor9 

Carbontetrad 
I 

1,2-Dichlord 

Trichloroeth 

Benzene - BD 

1,1,2-Trichl 

' 
Bromo:form - I 

f 
Tetrachloroei 

I 
I 

Chlorobenze1 

I 
----------- I 

Part 003 

Test results for water sample 'TG-1 Split-water' (2 p 

This sample was not analyzed for metals and total recoverabl 

hydrocarbons as requested since these samples arrived unp 



Part 004 

Test results for water sample 'TY-1 Sample Blnk' (5 pages) 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.5._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_<DERP>_-_DR._JOE_SOLSKY ______________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-15-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analysis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. : __ TY-1_<880713-027> ________________ EHRT NO. : __ 12416 __ 

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 

RESULTS <ug/L) 

Bromomethane - BDL 

Chloroethane - BDL 

Trichlorofluoromethane - BDL 

1,1-Dichloroethane - BDL 

Chloroform - 4.57 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - BDL 

Toluene - BDL 

Ethylbenzene - BDL 

SURROGATE STANDARDS - ¾ RECOVERIES 

1,2-Dichloroethane-d4 - 101.4¾ 
Toluene-d8 - 92.92¾ 

Bromofluorobenzene - 112.92¾ 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 

RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_CDERP>_SITE_-_DR._JOE_SOLSKY _________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-15-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : ___ 82L_Pg._79 ____ _ 

CUSTOMER SAMPLE NO. : __ TY-1_<880713-027> ________________ EHRT NO. : __ 12415 __ 

Acetone - BDL 

Acrylonitrile - BDL 

Carbon Disul£ide - BDL 

1,4-Dichloro-2-Butene - BDL 

Ethanol - BDL 

2-Hexanone - BDL 

4-Methyl-2-Pentanone - BDL 

1,2,3-Trichloropropane - BDL 

Xylene - BDL 

QUALITY CONTROL OFFICER: 

DATE: __ °1.jJ"J/g _______ _ 

RESULTS Cug/L) 

Acrolein - BDL 

2-Butanone - BDL 

Dibromomethane - BDL 

Dichlorodi£luoromethane - BDL 

Ethylmethacrylate - BDL 

Iodomethane - BDL 

Styrene - BDL 

Vinyl Acetate - BDL 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ u.s._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE _______________ _ METHOD NO. : ___ EPA_3010 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analysis_<ll> ______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE BELOW* _____ _ 

CUSTOMER SAMPLE NO. : __ TY-1_(880713-028> _______________ EHRT NO. : __ 12417 __ 

Arsenic. CAs> - BDL. 

Cadmium CCd) - BDL 

Iron <Fe) - 0.302 

Manganese (Mn) - BDL 

Selenium (Se> - BDL 

Sodium CNa) - 0.405 

RESULTS Cmg/L)* 

Barium (Ba) - BDL 

Chromium (Cr) - BDL 

Lead <Pb> - BDL 

Mercury <Hg) - BDL 

Silver (Ag) - BDL 

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010 <Notebook #89, Pg. 15) 

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 65) 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 77) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 77) 

QUALITY CONTRO~ OFFICER: _________ ~&/b _____________________ _ 
DATE: _____ <:J_j_~/-81_ ___ _ 



DEPARTMENT OP THB ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 

Project: Truax Field 
Date sample Taken: 12 Jul 88 
Date sample Received: 13 Jul 88 
Sample Description: Water 

Omaha, Nebraska 

customer sample No: TY-1 
Lab Sample No: 880713-029 

Sample container Used: 2-lL Glass 

======~======-===========================================================-==== 

Extraction 
Proc. No. 

Analysis 
Proc. No. Analysis 

Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons 

Result 

BDL 

Units 

mg/L 1.0 

BDL: Below Detection Limit 

Date sample extracted: 22 Jul 88 
Date sample completed: 26 Jul 88 

Approved 

Extracted sample volume: 910 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Date: 



DEPARTMENT OF TD ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer Sample No: TY-1 

Date Sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 
sample Description: Water 

Lab Sample No: 880713-029(ACCURACY) 

Sample Container Used: 2-lL Glass 

============================================================================---

Extraction 
Pr'oc. No. 

Analysis 
Proc. No. Analysis Result 

7.73 

Units 
Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons 

Spike Concentration= 7.35 mg/L 

Sample concentration= 7.73 mg/L 

% Rec= 105.8 

BDL: Below Detection Limit 

mg/L 

Date sample extracted: 22 Jul 88 
Date sample completed: 26 Jul 88 

Extracted sample volume: 910 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

ANALYZE AS A MATRIX SPIKE 

Approved By: Date: 

1.0 



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 _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_<DERP>_-_DR._JOE_SOLSKY ______________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analysis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. : __ TY-2_<880713-030> ________________ EHRT NO. : __ 12418 __ 

RESULTS Cug/L) 

------------------------------------------------------------·-------------
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 - 5.75 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - BDL 

Toluene - BDL 

Ethylbenzene - BDL 

SURROGATE STANDARDS - ¾ RECOVERIES 

1,2-Dichloroethane-d4 - 86.04¾ 
Toluene-d8 -. 99.76¼ 

Bromofluorobenzene - 96.6¾ 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_CDERP>_SITE_-_DR._JOE_SOLSKY _________________ _ 

WORK ORDER NO. : ___ 2~-------------- PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : ___ 82L_Pg._79 ____ _ 

CUSTOMER SAMPLE NO. : __ TY-2_<880713-030) ________________ EHRT NO. : __ 12418 __ 

Acetone - BDL 

Acrylonitrile - BDL 

Carbon Disul£ide - 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 Cug/L) 

Acrolein - BDL 

2-Butanone - BDL 

Dibromomethane - BDL 

Dichlorodi£luoromethane - BDL 

Ethylmethacrylate - BDL 

Iodomethane - BDL 

Styrene - BDL 

Vinyl Acetate - BDL 

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

QUALITY CONTROL DFFICER: ________ ~&.4--- ______________________ _ 
DATE: ___ :?,,fp)J'f _____ _ 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 ______ . __________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE _______________ _ METHOD NO. : ___ EPA_3010 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analisis_<8> _______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELOW* _____ _ 

, CUSTOMER SAMPLE NO. : __ TY-2_(880713-031> _______________ EHRT NO. : __ 12419 __ 

Arsenic (As> - BDL 

Cadmium <Cd> - BDL 

Lead <Pb> - BDL 

Selenium (Se> - BDL 

RESULTS Cmg/L)* 

Barium (Ba) - BDL 

Chromium (Cr) - BDL 

Mercury (Hg> - 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. 65) 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: _______ ~ ______________________ _ 

DA TE : -----'3./- ~ls~ ____ _ 



DEPARTMENT OF TllB ARMY 
Missouri River Division, corps of Engineers 

Division Laboratory 

Project: Truax Field 
Date Sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 
Sample Description: Water 

Omaha, Nebraska 

customer sample No: TY-2 
Lab Sample No: 880713-032 

Sample Container Used: 2-lL Glass 

Extraction 
Proc. No. 

Analysis 
Proc. No. Analysis Result 

BDL 

units 
Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons mg/L 

BDL: Below Detection Limit 

Date sample extracted: 25 Jul 88 
Date sample completed: 26 Jul 88 

Approved By:~,/\,~ 

Extracted sample volume: 920 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Date: 

1.0 



DEPARTMEN'r OF THE ARMY 
Missouri River Division, corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer sample No: TY-2 

bate Sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 
Sample Description: Water 

Lab Sample No: 880713-032(DUPLICATE) 

Sample container Used: 2-lL Glass 

===========================================================================-=-

Extraction Analysis 
Proc. No. Proc. No. Analysis Result 

BDL 

Units 

mg/L 

Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons 

sample concentration= BDL 

Relative Percent Difference= o.o 

BDL: Below Detection Limit 

1.0 

mg/L 

========================================================================== 

Date sample extracted: 25 Jul 88 
Date sample completed: 26 Jul 88 

Approved By:£ ~ 

Extracted sample volume: 910 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Date: 



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 _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_<DERP>_-_DR._JOE_SOLSKY ______________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. : __ TY-3_<880713-033> ________________ EHRT NO. : __ 12420 __ 

Chloromethane - BDL 

Vinyl Chloride - BDL 

Methylene Chloride - BbL 

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 

Bromo£orm - BDL 

Tetrachloro~thylene - BDL 

Chlorobenzene - BDL 

RESULTS <ug/L) 

Bromomethane - BDL 

Chloroethane - BDL 

Trichloro£luoromethane - BDL 

1,1-Dichloroethane - BDL 

Chloro£orm - 5.00 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - 5.97 

Toluene - BDL 

Ethylbenzene - BDL 

SURROGATE STANDARDS - Y. RECOVERIES 

1,2-Dichloroethane-d4 - 91.12¾ 
Toluene-d8 - 100.6¼ 

Bromo£luorobenzene - 91.48¼ 



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. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : ___ 82L_Pg._79 ____ _ 

CUSTOMER SAMPLE NO. : __ TY-3_<880713-033> ________________ EHRT NO. : __ 12420 __ 

Acetone - BDL 

Acrylonitrile - BDL 

Carbon Disul£ide - BDL 

1,4-Dichloro-2-Butene - BDL 

Ethanol - BDL 

2-Hexanone - BDL 

4-Methyl-2-Pentanone - BDL 

1,2,3-Trichloropropane - BDL 

Xylene - BDL 

QUALITY CONTROL OFFICER: 

RESULTS (ug/L) 

Acrolein - BDL 

2-Butanone - BDL 

Dibromomethane - BDL 

Dichlorodi£luoromethane - BDL 

Ethylmethacrylate - BDL 

Iodomethane - BDL 

Styrene - BDL 

Vinyl Acetate - BDL 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: U.S. ARMY CORPS OF ENGINEERS ------------------------------------------------------------
SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 2~----------------- PROJE~T NO. : __ 1410 _______________ ._ 

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_BELOW* ______ _ 

, CUSTOMER SAMPLE NO. : __ TY-3_(880713-034> _______________ EHRT NO. : __ 12421 __ 

Arsenic (As) - BDL 

Cadmium (Cd) - BDL 

Lead (Pb) - BDL 

Selenium (Se) - BDL 

RESULTS Cmg/L)* 

Barium <Ba> - BDL 

Chromium (Cr) - BDL 

Mercury <Hg) --BDL 

Silver <Ag) - BDL 

*ALL ELEMENTS ANALYZED BY ICP METHOD 6010· (Notebook #89, ?g. 14) 

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 (Notebook #86, Pg. 66) 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 (Notebook #87, Pg. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: ______ &~-; &4- ________________________ _ 
DATE: ____ 'J_/-~J-'it._ ____ _ 



DEPARTMENT OF THE ARMY 

Missouri River Division, Corps of Engineers 
Division Laboratory 

Project: T~uax Field 
Date sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 
Sample Descx'.iption: Water 

Omaha, Nebraska 

customer Sample No: TY-3 
Lab Sample No: 880713-035 

Sample Conti!Liner Used: 2-lL Glass 

Extraction Analysis 
Proc. No. Proc. No. Analysis Result 

BDL 

units 
Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons mg/L 

BDL: Below Detection Limit 

Date sample extracted: 25 Jul 88 
Date sample completed: 26 Jul 88 

Approved By: 

Extracted sample volume: 930 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Date: 

1.0 



DEPARTMENT OP TKB ARMY 
Missouri River Division, corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer Sample No: TY-3 

Date Sample Taken: 12 Jul 88 
Date Sample Received: 13 Jul 88 
Sample Description: Water 

Lab Sample No: 880713-0JS(DUPLICATE) 

Sample Container Used: 2-lL Glass 

Extraction Analysis 
Pioc. No. Proc. No. Analysis Result 

BDL 

Units 
Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons 

Sample Concentration= BDL 

Relative Percent Difference= o.o 

BDL: Below Detection Limit 

mg/L 

mg/L 

Date sample extracted: 25 Jul 88 
Date sample completed: 26 Jul 88 

Extracted sample volume: 920 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

Approved By: ~;/. ~- Date: 

1.0 



Part 007 

Test results for water sample 'TX-1-split-Trip Blank' (2 pages) 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_<DERP>_-_DR._JOE_SOLSKY ______________________ _ 

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analisis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : __ 82L_Pg._79 _____ _ 

CUSTOMER SAMPLE NO. : __ TX-1_<880713-036> ________________ EHRT NO. ; __ 12422 __ 

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 

RESULTS Cug/L) 

Bromomethane - BDL 

Chloroethane - BDL 

Trichlorofluoromethane - BDL 

1,1-Dichloroethane - BDL 

Chloroform - BDL 

1,1,1-Trichloroethane - BDL 

Bromodichloromethane - BDL 

Trans-1,3-Dichloropropene - BDL 

Cis-1,3-Dichloropropene - BDL 

Chlorodibromomethane - BDL 

2-Chloroethylvinylether - BDL 

1,1,2,2-Tetrachloroethane - BDL 

Toluene - BDL 

Ethylbenzene - BDL 

SURROGATE STANDARDS - ¼ RECOVERIES 

1,2-Dichloroethane-d4 - 90.52¼ 
Toluene-d8 - 100.08¼ 

Bromofluorobenzene - 93.08¼ 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: TRUAX FIELD CDERP> SITE - DR. JOE SOLSKY 
------------------------------------------------------------

WORK ORDER NO. : ___ 90______________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE ___________ DATE ANALYZED: ___ 08-16-88 _________ _ 

ANALYSIS PERFORMED:_Volatile_Organics_Analrsis_ METHOD NO. : __ EPA_8240 ___ _ 

ANALYST: __ J._Tobler ______________ _ LAB NOTEBOOK NO. : ___ 82L_Pg._79 ____ _ 

CUSTOMER SAMPLE NO. : __ TX-1_<880713-036> ________________ EHRT NO. : __ 12422 __ 

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 

QUALITY CONTROL OFFICER: 

DATE: _____ '7,_j_~J_j_{ ____ _ 

RESULTS Cug/L) 

Acrolein - BDL 

2-Butanone - BDL 

Dibromomethane - BDL 

Dichlorodifluoromethane - BDL 

Ethylmethacrylate - BDL, 

Iodomethane - BDL 

Styrene - BDL 

Vinyl Acetate - BDL 



DEPARTMENT OP' THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer Sample No: TG-1 

Date Sample Taken: 15 Jul 88 
Date Sample Received: 16 Jul 88 
sample Description: water 

Lab Sample No: 880718-00l(ACCORACY) 

sample Container Used: 2-lL Glass 

Extraction 
Proc. No. 

Analysis 
Proc. No. Analysis Result 

5.65 

Units 

mg/L 

Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons 

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 
Date sample completed: 26 Jul 88 

·- = 

Extracted sample volume: 870 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

ANALYZE AS A MATRIX SPIKE 

Approved By: Date: 

1.0 



BI 

De 
De 

Part oos 

Test results for water sample 'TG-1 split' (3 pages) 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE _______________ _ METHOD NO. : ___ EPA_3010 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analrsis_<ll> ______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELOW• _____ _ 

CUSTOMER SAMPLE NO. : __ TG-1_<880718-002> ______________ _ 

Arsenic <As> - BDL 

Cadmium <Cd> - BDL 

Iron (Fe> - 40.9 

c;,Janganese <Mn> - 5. 40 

Selenium (Se) - BDL 

Sodium <Na> - 86.9 

RESULTS Cmg/L)* 

Barium <Ba) - 0.449 

Chromium <Cr) - BDL 

Lead CPb) - BDL 

Mercury CHg> - BDL 

Silver <Ag) - BDL 

EHRT NO. : __ 12415 __ 

•ALL ELEMENTS ANALYZED BY ICP METHOD 6010 <Notebook #89, Pg. 15> 

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 <Notebook #86, Pg. 65) 

Sr ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 <Notebook #87, Pg. 75> 

; ~'SBL~NIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75) 
'-··· l ,.-

(. ____ _.,, 

QUALITY CONTROL OFFICER: 

DATE: _____ 1/-5-_t_f_?. ___ _ 



Part 009 

Test results for water sample 'TW-1 split' (3 pages) 



DEPARTMENT OP' THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 

Project: Truax Field 
Date Sample Taken: 15 Jul 88 
Date Sample Received: 16 Jul 88 
sample Description: Water 

Omaha, Nebraska 

customer Sample No: TW-1 
Lab Sample No: 880718-003 

sample Container Used: 2-lL Glass 

Extraction 
Proc. No. 

Analysis 
Proc. No. Analysis Result 

BDL 

Units 
Detection 
Limits 

EPA-418.1 Petroleum Hydrocarbons mg/L 1.0 

BDL: Below Detection Limit 

====================;========================================================== 

Date sample extracted: 25 Jul 88 
Date sample completed: 26 Jul 88 

Approved By: £. ~ 

Extracted sample volume: 920 mL 
Final extracted volume: 100 mL 
.Extraction solvent: Freon TF 

Date: 



'-

DEPARTMENT OP' THE ARMY 
Missouri River Division, corps ot Engineers 

Division Laboratory 
Omaha, Nebraska 

Project: Truax Field 
customer sample No: TW-1 

Date Sampl~ Taken: 15 Jul 88 
Date Sample Received: 16 Jul 88 
Sample Description: Water 

Lab Sample No: 880718-00J(ACCURACY) 

Sample Container Used: 2-lL Glass 

Extraction Analysis 
Proc. No. Proc. No. Analysis Result 

6.82 

Units 
Detection 
Limi:ts 

EPA-418.1 Petroleum Hydrocarbons 

Spike Concentration= 7.35 mg/L 

Sample concentration= 6.82 mg/L 

% Rec= 92.8 
BDL: Below Detection Limit 

mg/L 1.0 

-=-=-=====================================================================-=--

Date sample extracted: 25 Jul 88 
Date sa~ple completed: 26 Jul 88 

Extracted sample volume: 910 mL 
Final extracted volume: 100 mL 
Extraction solvent: Freon TF 

ANALYZE AS A MATRrx SPrKE 

Approved By:£~ Date: 



ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 

RESULT SHEET 

CUSTOMER NAME: __ u.s._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ WATER_SAMPLE _______________ _ METHOD NO. : ___ EPA_3010 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analisis_<8> _______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELOW* _____ _ 

CUSTOMER SAMPLE NO. : __ TW-1_<880718-004) _______________ EHRT NO. : __ 12413 __ 

Arsenic <As> - BDL 

Cadmium (Cd) - 0.048 

Lead <Pb) - BDL 

Selenium <Se> - BDL 

RESULTS <mg/L)* 

Barium <Ba> - 0.043 

Chromium <Cr> - BDL 

Mercury <Hg> - 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. 66> 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 <Notebook #87, Pg. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: _____ A~:::::;:;:;::=-.!...;...;~-~-~--=:-------------------------

DATE: ____ !7_1_ 2.. 5} __ '/ 1 



IV 

Laboratory QC results (4 pages) 
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ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 
RESULT SHEET 

CUSTOMER NAME: __ u.s._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR. JOE_SOLSKY _____________________________ _ 

WORK ORDER ND. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: ___ QC_-_EPA_WS_#378_for_HgL_AsL_Se_-_QC_C0.05_eem>_For_Others_ 

ANALYSIS PERFORMED:_INITIAL_CAL._VERIFICATION __ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._LunalA._SithelN._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELDW* _____ _ 

CUSTOMER SAMPLE NO. : ______ NIA _________________________ EHRT NO. : __ NIA ___ _ 

Arsenic (As) - 0.0454 (91¾) 

Cadmium CCd) - 0.0523 (105¾) 

Iron CFe> - 0.0539 (108¾) 

Manganese <Mn) ~ 0.0531 (106¾) 

Selenium (Se) - 0.0387 (97¾) 

Sodium (Na) - 0.5200 (104¾) 

RESULTS CmglL)* 

Barium (Ba) - 0.0510 (102¾> 

Chromium (Cr) - 0.0532 (106¾) 

Lead (Pb) - 0.0527 (105¾> 

· Mercury C Hg> - 0. 0056 C 112¾ > 

Silver (Ag> - 0.0500 (100¾) 

*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. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 75> 

QUALITY CONTROL OFFICER: 

DATE: ___ :=}L S-.I f( ------
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ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 

RESULT SHEET 

CUSTOMER NAME: __ u.s._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE:_QC_-_EPA_WS_#378_For_HgL_AsL_&_Se_-_QC_<0.05_eem>_For_Others_ 

ANALYSIS PERFORMED:CONTINUOUS_CAL._VERIFICATION DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._Luna/A._Sithe/N._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELDW* _____ _ 

CUSTOMER SAMPLE NO. : ______ ~L~------------------------- EHRT NO. : __ NIA ___ _ 

Arsenic <As) - 0.0453 (91¾) 

Cadmium (Cd) - 0.0482 (96¾) 

Iron <Fe) - 0.0479 (96¾> 

Manganese <Mn> - 0.0559 (112¾> 

Selenium (Se) - 0.0379 (95¾) 

Sodium (Na) - 0.4687 (94¾) 

RESULTS (mg/L>• 

Barium (Ba) - 0.0516 (103¾> 

Chromium (Cr) - 0.0467 (93¾) 

Lead (Pb) - 0.~471 (94¾> 

Mercury (Hg) - 0.0046 (93¾> 

Silver <Ag> - 0.0545 (109¾> 

•ALL ELEMENTS ANALYZED BY ICP METHOD 6010 <Notebook #89, Pg. 15> 

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 <Notebook #86, Pg. 65> 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 <Notebook #87, Pg. 75> 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 (Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: 

DATE: ______ CJ ( :F/SJ ---
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ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 

RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ QC_BLANK ___________________ _ METHOD NO. : ___ EPA_3050 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analysis_<8> _______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._LunalA._SithelN._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELOW* _____ _ 

CUSTOMER SAMPLE NO. : ______ NIA _________________________ EHRT NO. : ___ NIA __ _ 

Arsenic (As> - BDL 

Cadmium CCd> - BDL 

Lead <Pb> - BDL 

Selenium (Se) - BDL 

RESULTS (mglL>* 

Barium <Ba> - BDL 

Chromium (Cr> - BDL 

Mercury <Hg) - 0.0002 

Silver (Ag> ~ BDL 

*AL~ ELEMENTS ANALYZED BY IC? METHOD 6010 <Notebook #88, Pg. 65> 

MERCURY ANALYZED BY COLD VAPOR METHOD 7470 <Notebook #86, Pg. 65> 

ARSENIC ANALYZED BY GRAPHITE FURNACE METHOD 7060 <Notebook #87, Pg. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75> 

QUALITY CONTROL OFFICER: _________ ~. _______________ . ____ _ 

DATE: ____ J..1-~J-~J _____ _ 



•· . 
ENVIRONMENTAL HEALTH RESEARCH AND TESTING, INC. 

RESULT SHEET 

CUSTOMER NAME: __ U.S._ARMY_CORPS_OF_ENGINEERS _____________________________ _ 

SAMPLE SOURCE: __ TRUAX_FIELD_-_DR._JOE_SOLSKY _____________________________ _ 

WORK ORDER NO. : ___ 90 _________________ PROJECT NO. : __ 1410 ________________ _ 

SAMPLE TYPE: __ OC_BLANK ___________________ _ METHOD NO. : ___ EPA_3010 ______ _ 

ANALYSIS PERFORMED: __ Metals_Analisis_Cll> ______ DATE ANALYZED: __ 08-09-88_ 

ANALYST: __ G._LunalA._SithelN._Lac ____ LAB NOTEBOOK NO. : __ SEE_BELOW* _____ _ 

CUSTOMER SAMPLE NO. : ______ NIA _________________________ EHRT NO. : ___ NIA __ _ 

Arsenic (As) - BDL 

Cadmium CCd> - BDL 

Iron <Fe> - 0.024 

Manganese <Mn) - BDL 

Selenium (Se) - BDL 

Sodium (Na> - 0.041 

RESULTS Cmg/L)* 

Barium <Ba> - BDL 

Chromium <Cr) - BDL 

Lead CPb) - BDL 

Mercury <Hg> - 0.0002 

Silver CAg) - BDL 

*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. 75) 

SELENIUM ANALYZED BY GRAPHITE FURNACE METHOD 7740 <Notebook #87, Pg. 75) 

QUALITY CONTROL OFFICER: ___________ ~ &4:-_____________________ _ 
DATE: ___ 5..J~/..:8_.i_ _____ _ 



DERP 

INVENTORY REPORT AND HAZARDOUS RANKING SYSTEM EVALUATION 

Preliminary General Information 

l. 

2. 

3. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

DERP Code Number. (11) 

Site Name (current). (35) . . . . . . . . . . . . . . . 
Truax Field 

E0SWI004800 . . . . . . . . . . 
. . . . . . 

Site Name when used by DOD. (35) 
Truax Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Street/Route Number. 

City. (16) 

County. (15) 

State. (2) 

Zip Code. (9) 

(25) 
North of Highway 30, East of Highway 13 . . . . . . . . . . . . . . . . . . . . . . 

Madison . . . . . . . . . . . . . . . 
Dane . . . . . . . . . . . . . . . . 

WI . . . 
53704 . . . . . . . . . . . 

Congressional District Code Number. (2) 

Latitude: degrees, minutes, seconds. (6) 

Longitude: degrees, minute,, seconda. (7) 

Unknown 

43 07'30" . •· . . . . . 
89 20 I 30 It . . . . . . . . 

12. 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 

13. 

14. 

15. 

16. 

17. 

Are site mapa or sketches on file with the inventory? (1) 
Y • YES N • NO 

Are there photographs on file with t~e inventory? (1) 
Y • YES N • NO 

Dane County and David Reynolds 

• y. 

y . . 
Current Owner• Name(a). (45) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Owner'• Street Addreaa. (25) 

4000 International Lane . . . . . . . . . . . . . . . . . . . . . . . . . 
Owner's City. (16) Madison . . . . . . . . . . . . . . . . 

l 



APPENDIX J 

INVENTORY REPORT AND HAZARDOUS 
RANKING SYSTEM EVALUATION 



27. Are copies of lease agreements or deeds or other instruments conveying 
title on file? (Y or N). (1) Not Supplied to EEI 

28. Does deed(s) or lease agreement(s) contain any disclaimers or restora
tion requirements? (Y or N). If yes, decribe. (161) 

Not known 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
29. Date field inspection completed. (6) April 8, 1988 

30. Agency performing inspection. (25) 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

EEI Consultant to US Army COE, Buffalo District . . . . . . . . . . . . . . . . . . . . . . . . . . 
Inspection team leader's name. (20) 

Thomas M. Lachajczyk . . . . . . . . . . . . . . . . . . . . . 
Program Manager Title. (25) . . . . . . . . . . . . . . . . . . . . . . . . . . 

Organization (office symbol). (10) 

Telephone number(s): Commercial. (10) 

Telephone number(s): FTS. (7) 

Telephone number(s): AUTOVON. (7) 

Site Status: A• !ctive I• Inactive (1) 

Years of operation in current status. (2) 

Type(s) of problem• found by inspection team. (3) 

USE: 
H • H&T 
0 • OEW 
D • Debris 

Enter the number of buildingm on the site. (3) 

EEI . . . . . . . . . . . 
(314) 434-6960 . . . . . . . 

N/A . . . . . . . . 
N/A . . . . . . . . 

.A• 

15 . . . 
H . . . . 

Numerous . . . . 
41. Describe. (80) 

Airport terminal buildings, Air Guard Buildings, Office Buildings, 
)4~r$~u~e :B~i1:a~n~s : · · · : : : : : : : : : : : : : : : : : : : : : : . . . . . . . . . . . 

3 



49. 

so. 

51. 

52. 

53. 

54. 

55. 

56. 

RCRA. (72) (SAME AS 46) 
Not known 

Describe any pertinent environmental protection response actions 
previously taken at the site. (240) 

Not known . . . . . 

. . . 

Describe any environmental protection remediation actions previously 
taken at the site. (240) 

Groundw~ter monitoring program established by city approximately_ . . . . . . . . . . . . . . . . . . . . . . . . 
.1;180 .•.• 

. . . . . . . . . 
. . . . . . . 

. . 

List any court orders, 
been taken against any 

lawsuits, fines or other legal actions that have 
owners/operators of the site since DOD ownership/ 

lease. (160) 

Open burning prohibited approximately 1961. Listed on State Inventory . . . . . . . . . . 
.19.8 7 ••• . . . . . . . . . . . . . . . . . . . . . . . . 

Deterainatioa of Responsible Party for restoration: (1) N 

Other - Not yet determined 

Contract 1. (lJ) . . 
Contract 2. (lJ) . . . . . . . 
Contract 3. (13) . . . . 

5 



DESCRIPTION OF WASTE AREAS WITH HRS OF WASTE STORAGE AT THE SITE 

CONTAINMENT 

100. Types of containment found in the individual waste areas: 
(4) 

Surface impoundment / x/ (I) Waste piles, including 

C, P, L, I 

contaminated surface soils /X / (P) 

Containers (C) Landfill, including 
contaminated subsoils IX I (L) 

101. Present integrity of containm1!!nt: (25) (Use TABLES 1, 2 or 3 phrases) 

102. 

103. 

QUANTITY 

104. 

105. 

106. 

107. 

Drums-1/Burn Area-2/Landfill-J/Impoundments 3 . . . . . . . . . . . . . . . . . . . . . . . . . . 
Evaluation of the integrity of containment versus potential groondwater 
release, before any remedial actions (see TABLE 1 for evaluation con-
siderations). HRS Value - (Groundwater Containment). (1) .3. 

Evaluation of the integrity of containment versus potential surface 
water release, before any remc!dial actions (see TABLE 2 for evaluation 
considerations). HRS Value - (Surface Water Containment). (1) .2. 

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 ca\ be 
transported by the air: (10) • ?tot. k.n9.WI\ ••••• 

Total quantity of waste now present: 
one common unit). (10) 

also, contents of landfill/and fill, 
Quantity with the potential to migrate 

CY, druu and gallons (use LonlY. h 
~ of 5 drums. full eac 

contaminati~n°s~ii ~t·b~r~ pit.· 
by groundwater. (10) 

Not known 

HRS Value (groundwater quantity). (1) (TABLE 3) .o. 
108. Quantity with the potential to migrate by surface water. (10) 

Not known . . . . . . . . . 
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 . . . . . . . . . . . . . . . . . . . . . . 

0 

0 

122.* 

123.** 

Toxicity (ranking number). (1) 

HRS Value. (2) . . . -
PHYSICAL STATE 

124. Physical state of waste as deposited: (1) 

HRS Value HRS Value Solid consoidated 
or stabilized: 

Solid, unconsolidated 
or unstabilized: 

HRS value from item 124. 

0 Powder or fine material: 

1 Liquid, sludge or gas: 

125. Description of current physical state pf waste. (15) 

2 

3 
3 . . -

.. Burn Area-denuded soil (black . . . . . . 
stains), Landfill-covered, 1 foot 
of soi-1 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • €£1 i~k.pe;; s. • • • • • • . • • • • • • • • • • • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

127. Direction of regional groundwater flow. (3) 
SW 

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 kn_o~n 

* Use TABLES 4, 5, or 6 
**Use TABLE 7 

9 



138. Basis of population figure (e.g., census, house count). (10) 

N/A . . . . . . . 
139. HRS value from Distance/Population Matrix (TABLE 9). (2) 0 

140. Acres of cropland/pastureland irrigated by water drawn from the aquifer 
within 3 mi lea of contamination. (4) •••• o. 

COMPARATIVE DOCUMENTATION OF AQUIFERS 

(All questions on this page refer to Deeper Aquifer) 

141. Name of aquifer. (25) 
Yahara River Basin ........................... 

142. Designation of aquifer use. (10) Residential/Commercial . . . . . . . . . 
143. Distance from ground surface (elevation) to highest seasonal water 250 , 

level. (3) •••• 

144. 

(Approx.) 
Circle the HRS value corresponding to the use of groundwater drawn from 
within 3 miles from the source of contamination: 

Unusable 

Commercial, irrigation, or not used but usable 

Drinking water with alternate source available 

Sole source, drinking water supply 

HRS value circled. (1) 

VALUE 

0 

1 

3 

2 

145. Location of nearest drinking or irrigation well within 3 miles downgra
dient of the source of contamination, give direction. (20) 

146. 

147. 

~-1 mile west . . . . . . . . . . . . . . . . . . . . . 
Depth of the nearest well (ft). (3) 720' . . . . 
Distance to the well from neare1t point of contamination (critical dis
tance that require careful measurement for HRS purpose, are ~00~! 1 mile, 2 miles and 3 miles). (5) •• m~ ~ •• 

11 



161. Contaminants detected. (150) 
Trichloroethylene,tetrachloroethylene and trichlorofluoromethane 

162. 

163. 

164. 

165. 

166. 

167. 

168. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Unknown Depth of contamination. (3) . . . . 

Distance from ground surface to highest seasonal water level in this aquifer. (3) Approximateli ~SQ' • 

Depth below ground surface of deepest documented waste or of intake of of a contaminated well. (3) • ~SQ'. 

Depth from deepest point of documented contamination to the aquifer of concern. (3) (Question 163 minus 164) ~oq 
HRS Value. (1) DEPTH VALUE 

0 - 20 3 
21 - 75 2 -76 -150 l 

150 0 

Inches of normal annual total precipitation (Figure 1). (2) 

Inches of mean annual lake evaporation (Figure 2). (2) 

3 . . 

+ .30. • 

_ 20 . . . --
169. .Net precipitation, in inches (if seasonal data is used, show month(s) represented). (2) •• 1.0 

170. 

171. 

172. 

-10 inches • 0 15 inches• 3 
-10 to+ 5 • l 
+ 5 to +15 • 2 

HRS Value (Precipitation). (1) 2 . . 
Permeability of the least permeable layer between documented contamination and the highest seasonal water level of this aquifer of ~ncern S (TABLE 10). (6) .10.-. -. 1_o-. <:m/sec 

HRS Value (Permeability) (1) 2 . . 

13 
• 



SURFACE WATER MIGRATION 

A topographical map is to be attached showing the migration path that runoff 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. 

180. 

Is there analytical evidence of contamination of surface 
waters above background? (1) ~,Goto Item 185 

~.Goto Item 180 

Date of Evidence: (6) 

y . . 
July, 1988 . . . . . . . 

181. Reference: (60) 
EEI Contamination Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

182. Background sampling points (list well identification): (80) 
None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

183. Downstream samplina points (li1t well identification): (80) 
stream and standing water near burn pit; outfall from former WWTP . . . . . . . . . . . . . .. .. •. . . .. . •. . . .. . . . . . . . . . . . . . . . . . . . . 
to ditch.; laqoon at former WWTP •• A • . . . 

184. Contaminant• detected (5 maximum): (100) 
TW-3 standinq water at burn pit contained petroleum hydrocarbons, benzene, 
~~t~~~ ~hJ,~ifte: tetr~cFiprpetfiyl~n~.:t9l~e~e~ ~t~.:~-4 ~t:l~g~o~ : 
.aocfehl coote,ioed petroleum nydrocarbo~s, GS.mg/l •••••• 

L85. HRS Value. Direct evidence of release of surface water (evidence must 
· be quantitative) - HRS value• 45; no evidence - HRS value• 0 (2) 45 . . . 

15 
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SURFACE WATER USE 

195. Surface water use within J miles (l 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
tamination from site: ------ 0 

Commercial or industrial 
use: ----- l 

Irrigation 
recreation, etc: ---- 2 

Drinking water: J 

HRS Value (Surface Water Use) (Values may be added if water has 
1DOre than one use). 2 . . ,-

DISTANCE TO A SENSITIVE ENVIRONMENT 

196. Name of nearest sensitive environment that is within 2 miles. (20) 

197. 

198. 

Type of Sensitive Environment. 

Lake Monona · 

(3) l 
2 
J 

. . . . . . . . . . . . . . . . 
• Coastal Wetland 2 

• Freshwater Wetland 
• Critical Habitat (S - State or 

F - Federal) 

Distance to a wetland (5 acre minimum) or a critical habitat of a 
Federal list ~ndangered specie• that lies contiguous to the migration 
path. Measure diatance from the nearest point of documentei;lurface 
contamination along the migration path. (6) ••••••• 

199. HRS Value (Diatance to Sensitive Environment). (1) Use TABLE 12 .1. 

DISTANCE TO WATER INTU! 

200. Distance to drinking water or irrigation intake, measured from probable 
point of entry of migration path to surface water. (6) • r/~ .... 

. , 17 



210. Method and equipment: (80) 

211. Contaminants detected above background: (150) 

212. Analytical evidence of contaminants. (2) 0 . . . -
HRS value - 45 if yes NO evidence - HRS value - 0 

REACTIVITY & INCOMP ATABILITY 

See TABLE 13 and TABLE 14 

Most reactive materials onsite are: (List) 

213. (25) Materials buried in landfill not ~p~c~f~c~l~y .k~o~n. . . . -. . . . . . . . . . . . . . 
214. (25) . . . . . . . . 
215. (25) . . . . . 
216. (25) . . . . . . . . . . 
217. (25) . . . . . . . . . . . . . . . . • . . 
218. (25) . . . . . . . . . . . . . . . 

Most incompatible pairs of uterial onsite are: (List) 

219. (25) N/A . . . . . . . • . . • . . . . . . . . . . . . 
220. (25) . . . • . . . . . . . . . . . 
221. (25) . . . • . . . . . • . . • . . . . . • . . . 
222. (25) . . . . . .. . . . . . . . . . 
223. (25) . . . . . . . . . . . . . . . . 
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DISTANCE TO A SENSITIVE ENVIRONMENT 

231. 

232. 

233. 

234. 

235. 

236. 

237. 

238. 

Coastal wetland Freshwater wetland Critical habitat 

Location and description of wetlands (5 acre minimum): (200) 

• L~k; ~o?e • l~e: :o~t~ of the site, water flows into Lake Monona . . . . . . . . . . . . . . . . . 
t;rE;e~. • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Location of critical habitat of endangered species, including notation 
of whether the species is on the Federal list. 

Dis~ance from volatile substance 
to the sensitive environment. (6) 

HRS Value - See TABLE 12. (1) 

LAND US! within 2 miles - See TABLE 14 

Commercial/industrial area. (5) 

Residential area. (5) 

National/State park, forest, wildlife reserves. (5) 

Prime agricultural land. (5) 

. . . 

DISTANCE/VALUE 

¼ .mile • / ~ 

• tJI~ • I ~ 

• ~/~ • I ~ 

Agricultural land in production within the past 5.years. (5) 
N/A 0 • • • • I • 

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) 
If 10, identify, locate and describe expected impacts: 
No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

240. HRS Value (use TABLE 14, Land Use). (1) 0 
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253. 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: YORN (1) 

ISOLATED/SEGREGATED 

YES 

NO 

VALUE 

1 

3 

254. HRS Value (Containment). (1) 

WASTE CHARACTERISTICS: 

255. 

256. 

257. 

Direct evidence of ignitability or explosion potential, as measured: 
Y • YES N • NO (1) 

HRS Value (Direct Evidence). VALUE: YES 3 NO 0 (1) 

Ignitability: List the most ignitable substance onsite and indicate 
the National Fire Protection Agency (NFPA) level assigned this 
substance (TABLE 15): (25) 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
258. HRS Value (Ignitable). (1) 

259. Most reactive materials onsite are: See TABLE 16 (25) 

. . . . . . . . . . . . . . . . . . . 
260. HRS Value (Reactive): (1) 

261. Most incompatible pain of material onsite are: · See TABLE 13 (40) 

. . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . 
262. HRS Value (Incompatible). (1) 

263. Quantity of materials onsite that are flammable or explosive, including 
hazardous materials that are flammable or explosive alone or in 
combination: (9) •••••••••• 

264. HRS (Quantity) - See TABLE 3. (1) . . 
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TARGETS FOR FIRE AND EXPLOSION: 

274. 

275. 

276. 

277. 

278. 

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, 1 mile and 2 miles): See TABLE 14 

Commercial/industrial area. (5) 

Residential area. (5) 

National/State park, forest, wildlife reserves. 

Prime agricultural land. (5) 

(5) 

O!(\ricultural land in production within the past 5 years. 
(5) 

DISTANCE/VALUE 

• I • 

. I . 

• I • 

• • I 

• • • • I -~ 

279. Is a historic landmark site! within view of the facility or 

280. 

like to be subject to significant impacts from fire or explosion? 
YES OR NO. Describe (81) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TABLE 14 is used to determine the HRS value. The highest value 
is to be chosen. 

HRS Value (Land Use). (1) 

281. Population with 2 mile radius. (If areial photography is used in mak
ing the count, auume 3.8 individuals per dwelling)-. (6) ••••••• 

282. 

POPULATION VALUE 

0 • • • • • • . • • 0 
1-100 ••••••••• 1 

101-1000 ••••••••• 2 
1001-3000 ••••••••• 3 
3001-10,000 •••••••• 4 

>10,000 •••••••••• 5 

HRS Value (Population). (1) 
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289. 

290. 

291. 

Control of entry points: (1) 

YES 
NO 

VALUE -
0 
l 

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) 

292. Indicate if there is Containment of the hazardous materials against 
direct contact: (6) 

• o. 

N 

, l, 

CONTAINMENT VALUE YORN 

Surface impound. 15 15 . . 
Sealed or unsealed 

containers 15 • 0. 
Tanks 15 :0. -Land fi 11 with leu 

than 2' cover 15 J.5. · 
Spills 15 :0:-
Otherwise 0 :0:-

293. HRS Value cc·ontainment) from item 292. (2) . ;o. 

294. Toxicity of the most hazardous materials that are not· adequately con
tained against direct contact: Refer to TABLES 4 & 5 (60) 

Storage Area# 

. . . . . . . . . . . . . . . . . . . . . (20) 

Material 

. . . . . . . . . . . . . . . . . . . . . (20) 

Toxicity 

. . . . . . . . . . . . . . • • • • • .2.. (20) 

295. HRS Value (Toxicity). (1) .2. 
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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 l Explosion, Death, Life

threatening or other 
injury causing total 
perunent disability, or 
Property damage in 
exce•• of $500,000. 

CRITICAL 

MARGINAL 

2 

3 

Major fire, Severe injury 
which requires doctor or 
hospital care for l or more 
persons, or Property damage 
between $100K and $SOOK. 

Minor fire, Minor 1n3ury 
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 Cate1ory assigned for this site is. (1) 
4 

401. Thia i1 based primarily upon the following: (160) 
Explosives are not known to be present. However, they maybe stored in 
~bj; ~~t~~e: ~r: ~t~oPaj Pu~r~ ia~iiiti;s:a~J~c;nf fo:tbe:r;n~f~if.: · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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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: 

I 20 20 18 14 10 

II 20 18 14 10 6 

III 18 14 10 6 2 

IV 14 10 6 2 a 
-------------------------------------------------------------------------------
404. The risk assessment value for this site is. (3) . . . . 
405. Ordnance and Explosive Waste Characteris~ics. 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 sile 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 421). 

If the answer to this question is YES de1cribe briefly the type of evi
dence and where that evidence is available for detailed review. (161) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 
(For Questions 406 through 442 underline, check, circle or otherwise 
indicate each appropriate answer.) 
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411. Conventional Ordnance and Ammunition. (11) 

Small Arms (.22 cal - 20mm) 

Medium/Large Caliber (over 20mm) 

Ammunition, Inert 

Ammunition, Blank or Practice 

Bombs, Explosive 

Bombs, Practice, Fuzed 

Grenades, Mines 

Grenades, Minea, Practice, Fuzed 

Detonators, Blasing Cap• 

Rockets, Mi11iles 

Demolition Charges 

412. Other. (15) . 

YES 
VALUE 

1 

s 

0 

2 

5 

2 

s 

2 

5 

5 

4 

. . . . . . . . . . . 

YORN 

. . 

. . -

. . 

. . -

413. Conventional Ordnance and Amll1unition ORS Value from item 411 (Maximum 
of 5). (1) •• 

414. Pyrotechnics. (4) 

415. 

416. 

White Phoaphorua 

Pyroluaite 

Flaru 

Smoke Round• and Bomba 

YES 
VALUE 

5 

4 

3 

3 

Y OR N 

. . -
Other Pyrotechnic Devicea. (15) . . . . . . . . . . . . . . . . 
Pyrotechnics ORS Value (Maximum of 5). (1) 
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423. Other (describe). (22) . . . . ~ . . . . . . . . . . . . . . 
424. Locations of Contamination ORS Value (Maximum of 5). (1) 

425. 

426. 

427. 

428. 

429. 

430. 

Area Contaminated. (6) 

None 

Le.ss than 1 acre 

1 to 5 acres 

5 to 50 acres 

50 to 250 acres 

Over 250 acres 

Area Contaminated ORS Value (Maximum of 5). (1) 

. . . . . . . 
VALUE 

0 

1 

2 

3 

4 

5 

. . 
Extent of Contamination ORS Value Sum of items (424 + 426) -
(Maximum of 10). (2) . . . 
Weight of OEW material• on site. (7) 

Number of rounds (from 428). (7) 

Weight of Bulk 
Explosives in 
Rounds 

No. of Rounds, 
Containers, etc. 

0 0 

Less than 10 1 to 9 

10 to 100 10 to 100 

101 to 500 101 to 500 

501 to 1000 501 to 1000 

Over 1000 Over 1000 

Quantity of OEW ORS Value ( Maximum of 10). (2) 
Two valves may be figured (e.g., 8 lbs TNT gives 
a value of 6. Then the ORS value would be 8). 

3.5 • 

. . . . . . 

. . . . . . . . 

Value 

0 

2 

4 

6 

8 

10 

. . . 
value of 2 & 200 rounds 



434. Distance to nearest utility system (power, water, or gas) or public 
highway likely to be at risk from OEW site. (6) ••••• 

Distance to Nearest Target 

Less than 1250 feet 

1251 feet to 1 mile 

11 mile to 2 miles 

Over 2 miles 

VALUE 

5 

3 

1 

0 

435. Distances to Public Utilities/Highways ORS Value (Maximum of 5). (1) 

436. 

437. 

438. 

439. 

Distances ORS Value (433 + 435) - (Maximum of 10). (2) . . . -
Numbers and types of Buildings within a 2 mile radius measured from 
the hazardous area, not the installation boundary. (6) ••••• . . 
Numbers of Buildings 

0 

l to 10 

11 to so 

51 to 100 

101 to 250 

251 or Over 

Numbers of Building• ORS Value,(Maximum of 

Types of Buildings. (30) 

. . . • . • . . . • . . . 

Educational, Child Care, etc. 

Residential, Hospitals, Hotels, etc. 

Commercial, Shopping Centers, etc. 

. 37 

. . . 

S). (1) 

. . . . . . . . . . 

VALUE 

0 

1 

2 

3 

4 

5 

. . 
VALUE 

s 

5 

5 

. . 

. . . 



443. · ORS Value (Maximum of 5). (1) 

444-498. Reserved 

499. Remarks. (80) 

.. 
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507. 

508. 

509. 

510. 

511. 

512. 

513. 

514. 

DEBRIS (CONTINUED) 

List items onsite that were not con"structed or used by DOD or DOD 
contractor. (80) 

some WWTP lagoons and other facilities were not used or constructed by 
~OD ••• WWTP was constructed ~ri.o~ to

0 

DOD
0 

o~n~r~h~p·. · 

List items owner wants to retain. (80) 

Unknown, Reynolds apparently wishes to demolish all WWTP buildings. . . . . . . . 

List items that may have salvage value. (100) 

JP-4 tanks would have salvage value (scrap metal) . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . 
Give location of nearest or most economical di1po1al location. (80) 

Unknown 
. . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 

Give special labor, equipment or methods that will be required for pro-
ject. (100) 

JP-4 fuel tanks are very large. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 
List any restrictions on 1Nthod1 of demolition or disposal. (80) 

None known . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Describe site grading that will be required for restoration: 
any special requirements or adverse foundation conditions). 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Give location for borrow material if required. (40>" 

. . . . . . . . . . . . . . . . . . . . . . . 

41 

(include 
(40) 

. 



DEBRIS (CONTINUED) 

520. Describe unusual items that require transformation to structure com
parison in Item 519. (100) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
521. Ground level debris (less than J' high) (UD). Foundations, slabs, 

small piles, etc: (1) 

Area Covered by Debris Items 

No Ground Level Debris 
0-20,000 SF 
20,000 - 100,000 SF 
Over 100,000 SF 

Value 

0 
1 
3 
5 

5 

522. Briefly describe Item 521 (concrete foundation, rubble etc). (80) 

523. 

Numerous slabs and foundations in WWTP area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Condition of Debris (UD): (2) 

Building or structures very unsightly, 
such as partially demolished or collapsed 

·or deteriorated beyond any reasonable 

Value 

renovation. 10 

Structure• that are in need of considerable 
maintenance, very large foundations, pile• of 
building rubble, etc. 5 

Small foundation•, sull debri1 pile• or 
buildings in good condition that are not 
compatible with 1urrounding area. 2 

5 . . . -

524. Give ba1i1 for value selected in Item 523. (100) 
Large JP-4 tanks are vecy large but not collapsed or deteriorating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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DEBRIS (CONTINUED) 

530. Describe Hazardous Debris (HD): (160) 

531. 

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 O for item 540 and do not 
complete items 531 thru 537. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Probability of Injury or Health Hazard 
(HD): (2) 

Has occurred frequently or baa potential 
to occur at least annually. 

Bas occurred once and haa potential to 
occur at leaat once every tuo yeara. 

Has potential to occur every 2-10 years. 

Haa potential to occur every 10-2S years. 

Unlikely to occur once every 2S years. 

Value 

10 

8 

6 

4 

2 

2 . . . -

532. List past occurrences or give basis for value selected in Item 5j1. 
(100) 

533. 

Possible that tresspassers could fall off tanks, but area is fenced. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Severity of Potential Hazard (HD): (2) 
(Moat probable reaulta fro• incident 
involvina debris) 

Value 

Totally disabling or death. 10 

Loaa of limb, partial sight, hearing, etc. 8 

Would require hospitalization or repeated 
medical treat11ent. 6 

Would require minor medical care. 3 

Minor cuts and bruises. 1 

No injury. 0 

4S 

10 . . . -



DEBRIS WORKSHEET 

539. Unsightly Debris Score: 

A. t tem No. 

TOTAL 

518 

519 

521 

523 

525 

526 

Value 

2 

6 

5 

5 

10 

2 

30 

B. If value for item 528 is O, multiply total in A. by 0.5 __ - __ _ 

If 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. 

531 

533 

53S 

537 

A. Multiply Itea 531 value by Item 533 

B. Multiply Itea 53S value by Item 537 

TOTAL A+ B 

Hazardous Debris Score • Total A+B 
(Round to nearest whoe 
number) 

47 

-
-
-
-

Value 

2 

10 

0 

1 

20 

0 

20 

20 



TABLE l 

CONTAINMENT VALUE FOR GROUNDWATER ROUTE 

(Use technical judgement of best fit) 

Assign containment a value of O if: (1) all the hazardous substances at the facility are underlain by an essen
tially nonperaeable 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 110 11 does not indicate no risk. Rather, 
it indicates a significantly lower relative risk when compared with aore serious sites on a national level. 
Otherwise, evaluate the containaent for each of the different aeans of storage or disposal at the facility using 
the following guidance. 

A. Surface Iapoundaent 

Assigned Value 

Sound run-on diversion structure, 
essentially nonperaeable liner 
(natural or artificial) compatible 
with the waste, and adequate leachate 
collection systea. 

Essentially nonperaeable compatible 
liner with no leachate collection syatea; 
or inadequate freeboard. 

Potentially unsound run-on diversion 
structure; or moderately permeable 
compatible liner. 

Unsound run-on diversion structure; no 
liner; or incompatible liner. 

0 

1 

2 

3 

B. Piles 

Piles uncovered and waste 
stabilized; or piles covered, 
waste unatabilized, and es
sentislly nonperaeable liner. 

Piles uncovered, waste unsta
bilized, aoderately permeable 
liner, and leachate collection 
system. 

Piles uncovered, waste unsta
bilized, moderately permeable 
liner, and no leachate collection 
system. 

Piles uncovered, waste unsta
bilized, and no liner. 

Assigned Value 

0 

l 

2 

3 



TABLE 2 

CONTAINMENT VALUES FOR SURFACE WATER ROUTE 

Assign containment a value of O if: (1) all the waste at the site is surrounded by diversion 
in sound condition and adequate to contain all runoff, spills, or leaks from the waste; or (2) 
precludes runoff froa enterina surface water. Otherwise, evaluate the containment for each of 
of storage or disposal at the aite and aaaign a value as follows: 

structures that are 
intervening terrain 

the different means 

A. Surface lapoundaent 

Sound diking or diversion structure, 
adequate freeboard, and no erosion 
evident. 

Sound diking or diveraion structure, 
but inadequate freeboard. 

Diking not leaking, out potentially 
unsound. 

Diking unsound, leaking, or in danger 
of collapse. 

Assigned Value 

0 

1 

2 

3 

B. Waste Piles 

Assigned Value 

Piles are covered and surrounded 
by sound diversion or containment 
aystea. 

'Piles covered, wastes unconsoli
dated, diversion or containment 
ayatea not adequate. 

Pilea not covered, waste unconsoli
dated, and diversion or containment 
system potentially unsound. 

Piles not covered, wastes unconsoli
dated, and no diversion or contain
ment or diversion system leaking or 
in danger or collapse. 

0 

1 

2 

3 



TABLE 3 

QUANTITY RANKING VALUES 

Hazardous waste quantity includes all hazardous substances at a facility 

(as deposited) except that with a containment value of O (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, l ton - l cubic yard - 4 drums and for the purposes of 

converting bulk storage, 1 drum - 50 gallons. Assign a value as follows: 

Tons/Cubic Assigned 
Gallon• Yards No. of Druu 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 5 125,050-250,000 626-1250 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)** 

Thia deaianation 1• aiven to aateriala which 
fall into one of the followlna cateaoriea: 

(a) Material• which cauae no hara under any 
condition• of noraal uae. 

(b) Material• which produce toxic effect• on 
huaana only under the aoat unuaual condition• or 
by overwhelaina doaaae. 

1 - Slight Toxicity*(Low)** 

(a) Acute Local. Material• which on 1inale 
exposure laatlna 1econda, ainutea, or houra cauae 
only alight effecta on the akin or aucuoua aeabrane1 
regardle•• of the extent of the expoaure. 

(b) Acute Syateaic. Material• which can be 
absorbed into the body by inhalation, inae1tion, or 
through the akin and which produce only alight 
effects followina a aingle expoaure laatina aeconda 1 
ainutes 1 or houra, or following inge1tion of a 1ingle 
dose, regardless of the quantity abaorbed or the extent 
of expo1ure. 

(c) Chronic Local. Materials which on continuous or 
repeated exposure extending over periods of days, 
months, or years cau1e only alight and usually revers
ible hara to the akin or aucuous meabranea. The extent 
of exposure aay be great or small. 

(d) Chronic Systemic. Materials which can be ab
sorbed into the body by inhalation, ingestion, or through 
the akin and which produce only alight and usually revers
ible effects extending over days, months, or years. The 
extent of the exposure aay be great or small. 

In general, those classified as having "alight 
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 
BENZOPYllENE 

BENZOTHIAZOLE 

BENZOTHIOPHENE 

BENZYL BUTYL PHTHALATE 
BROHOCHLOROBENZENE 
BROMOFOllH BUTANOL 
BROMOPHENYL PHYNTL ETHER 
CHLORDANE 
CHLOROHYDROXY BENZOPHENONE 
BIS-CHLOROISOPROPHYL ETHER 
M-CHLORONITROBENZENE 
DDE 
DDT 
DIBROHOBENZENE 
DIBUTYL PHTHALATE 
1,4-DICHLOROBENZENE 
DIELDRIN 
DIETHYL-PHTHALATE 
Dl(2-ETHYLHEXYL) PHTHALATE 
DIMETHYL PHTHALATE 
4,6-DINITR0-2 AHINOPHENOL 
DIPROPYL PHTHALATE 
ENDRIN 

HEPTACHLOR 
UEPTACHLOR EPOXIDE 

11 2,31 4,5 1 7,7-HEPTACHLORONOR-
BORNEN! 

HEXACHLOROBENZENE 

HEXACHLOR0-1,J-BUTADIENE 
HEXACHLOROCYCLOHEXANE 
HEXACHLOROETHANE 
METHYL BENZOTHIAZOLE 
PENTACHLOROBIPHENYL 
PENTACHLOROPHENOL 
11 1,31 3-TETRACHLOROACETONE 
TETRACHLOROPHENYL 
THIOHETHYLBENZOTHIAZOLE 
TRICHLOROBENZENE 
TRICHLOROBIPHENYL 
TRICHLOROPLUOROHETHANE 
2,4,6-TRICHLOROPHENOL 
BROHODICHLOROKETHANE 
BROHOFORH 
CARBON TETRACHLORIDE 
DIBROHODICHLOROETHANE 
TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 

ACETYLENE DICHLORIDE 
BEHENJC ACID, METHYL ESTER 

BENZENE 

BENZENE SULFONIC ACID 

BUTYL BENZENE 
BUTYL BROMIDE 
E-CAPROLACTAH 
CARBON-DISULFIDE 
0-CR!SOL 
DECAN! 
11 2-DICHLOROETHANE 

0 1,2-DIHETHOXY BENZENE 
1,3-DIHETHYL NAPHTHALENE 
1,4-DIHETHYL PHENOL 
DIOCTYL

0

ADIPATE 
N-DODECANE 
ETHYL BENZENE 
2-ETHYL-H-HEXANE 
0-ETHYLTOLUENE 
ISODECANE 
ISOPROPHYL BENZENE 

LIHONENE 
METHYL ESTER OF 

LIGNOCERIC AC ID 
METHANE 

2-HETHYL-5-ETHYL-

METHYL NAPHTHALENE 
METHYL PALMITATE 
METHYL PHENYL CARBINOL 
METHYL STEARATE 
NAPHTHALENE 
NONANE 
OCTANE 
OCTYL CHLORIDE 
PENTANE 
PHENYL BENSOATE 
PHTHALIC ANHYDRIDE 
PROPYLBENZENE 
1-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 combined 

factor, evaluate each factor individually as discussed below. Hatch 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 



L_ . 

TABLE 9 

DISTANCE TO DRINKING WATER OR IRRIGATION INTAKE 

Population* >3 Miles 2-3 Miles 1-2 Miles 

0 0 

1-100 0 

101-1000 0 

1001-3000 0 

3001-10,000 0 

> 10,000 ·o 

Determine population by: 

*3.8 per1ons/hou1e and 

0 

4 

8 

12 

16 

20 

*l-1/2 persons/acre of irrigated land or by 

*census 

0 

6 

12 

18 

24 

30 

2001 FEET 
to l Mile 

0 

8 

16 

24 

32 

35 

0-2000 
Feet 

0 

10 

20 

30 

35 

40 



TABLE 11 

VALUES FOR FACILITY SLOPE AND INTERVENING TERRAIN 

Intervening Terrain 

Terrain Average 
Slope 3%; or 

DEPOSITION SITE Site Separated Terrain Terrain Terrain 
fro• Water Body Average Average Average Site in 
by Areas of Slope Slope Slope Surface Facility Slope Higher Elevation 3-5% 5-8% 8% Water 

Facility h cloaed baain 0 0 0 0 3 

Facility ha• average 
slope 3% 0 1 1 2 3 

Average •lope 3-5% 0 1 1 2 3 

Average elope 5-8% 0 2 2 3 3 

Average elope 8% 0 2 3 3 3 



ASSIGNED VALUE • 

Distance to 
Commercial
Industrial 

Distance to 
National/State 
Parka. Foreata. 
Wildlife Reaervea. 
and Residential 
Areas 

Distance to 
Agr icu 1 tura l 
Landa (in 
Production within 
5 yeara) 

Ag land 

Prime Ag land* 

Distance to 
Hi~toric/Landaark 
Sites 
(National Register 
of Historic Regiater 
and National Natural 
Landaarka) 

TABLE 14 

VALUES FOR LAND U~E (AIR ROUTE) 

0 

1 aile 

2 allea 

1 aile 

2 ailea 

1 

1/2 - 1 aile 

1 - 2 ailea 

1/2 - 1 aile 

1 - 2 ailea 

*Defined in the Code of Federal Regulations. 7 CFR 657.5. 1981. 

2 

1/4 - l /2 mile 

1/4 - l mile 

1/4 - 1/2 ai le 

1/2 - l aile 

within view of 
site or if site 
is subject to 
aignif icant im
pacts 

3 

1/4 mi le 

1/4 mi le 

1/4 mile 

1/2 mi le 



TABLE 13 

INCOMPATIBLE MATERIALS 

In the lists below, the aixing of Group A material with a Group B material iaay have the potential consequence as noted. 

Group 1-A 

Acetylene sludge 
Akaline caustic liquid• 
Alkaline cleaner 
Alkaline corrosive liquid• 
Alkaline corrosive batter fluid 
Caustic wastewater 
Lime sludge and other 
corrosive alkalies 

Liae wastewater 
Lime and water 
Spent caustic 

Group 1-B 

Acid slude 
Acid and water 
Battery acid 
Cheaical cleaners 
Electrolyte acid 
Etching acid liquid 
or solvent 

Pickling liquor and other 
corros'ive acids 

Spent acid 
Spent aixed acid 
Spent sulfuric acid 

Potential consequences: Heat generation; violent reaction. 

Group 2-A 

Aluminua 
Beryliua 
Calcium 
Lithium 
Potassium 
Sodium 
Zinc powder 
Other reactive aetals and 

me ta 1 hydrides 

Group 2-B 

Any waste in Group 1-A or 
1-B 

Potential consequences: Fire or explosion; 
generation of fla-able hydrogen gas. 

Group 4-A 

Alcohols 
Aldehydes 
Halogenated hydrocarbons 
Nitrated hydrocarbons 
Unsaturated hydrocarbons 
Other reactive organic 

coapounds and solvents 

Potential consequences: 

Group 5-A 

Spent cyanide and sulfide 
solutions 

Group 4-B 

Concentrated Group 1-A 
or 1-B wastes 

Group 2-A wastes 

Fire 1 explosion. or violent 
reaction. 

Group 5-B 

Group 1-8 wastes 

Potential consequences: Generation of toxic hydrogen · 
cyanide or hydrogen sulfide. 

Group 6-A 

Chlorate• 
Chlorine 
Chloritea 
Chroaic acid 
Hyphochlorites 
Nitrates 
Nitric acid, fuming 
Perchlorates 
Peraanganates 
Paroddes 
Other strong oxidizers 

Group 6-B 

Acetic acid and other 
organic acids 

Concentrated aineral 
acids 

Group 2-A wastes 
Group 4-A wastes 
Other flammable and 
combustible wastes 

Potential consequences: Fire, explosion or violent 
reaction. 



TABLE 16 

NFPA REACTIVITY RATINGS 

NFPA LEVEL ASSIGNED VALUE 

0 

1 

Materials which are normally stable even under 
flre exposure conditions and which are not 
reactive with water. 

Materials which in themselves are normally stable 
but which may become unstable at elevated tempera
tures and pressure• or which may react with water 
with some release of energy but not violently. 

2 Material• which in tbem1elve1 are normally un1table 
and readily undergo violent chemical change but do 
not detonate. Include• materiall which can undergo 
chemical change with rapid rel•••• of energy·at 
normal temperature• and pr111urea or which can 
undergo violent chemical cbanae at elevated teapera
ture• and pre1aure1. Al10 include• tho•• material• 
which may react violently with water or which may 
fora potentially explosive mixture• with water. 

3 Material• which in themselves are capable of detona
tion or of explosive decomposition or of explosive 
reaction but which require a atroas initiatin1 
source or which au1t be heated under confineMat 
before initiation. Include• uteriala vbicb are 
sen1ltive to therul or •cbaalcal 1bock at ele
vated temperature• and pre11urea or vhicb react 
explosively with water without requiring beat or 
confinement. 

4 Material• vbich in theuelvea are readily capable 
of detonation or of explosive deconpo1ition or 
explo1ive reaction at normal teaperature and pre1-
sure1. Include, aaterial1 vbicb are 1enaitive to 
mechanical or localized tberul 1hock. 

0 

1 

2 

3 

3 
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Surf- Wate, Route Wol1l Sheet 

Rating Fac:tol' I Aaalgned Value I Multi- Score 
Mu. Ref. 

(Circle One) pffe, Score (Seetlonl 

rn Obsefved Release 0 45 1 t.f ;' 45 4.1 

If obHMld ,.,_ la given a value of 45, proceed to line rn. 
If obHIWd relMM la given a value of 0, proceed 10 line IIJ. 

rn Route Cllatactenatlca 4.2 
Facility Slope and lnterwnlng 0 1 2 :, 1 :, 
Terrain 

1-yr. 24-N. Ralnfan 0 1 2 :, 1 :, 
Distance to Neareat Sur'- I~ 1 z :, z e 
Water 

Phyaical S&ate 0 1 2 :, 1 :, 

I Total Route Olarac:lertatic Score 15 

rn Containment Q 1 2 :, 1 :, 4.3 

[!) Wute Characteriatlca 

a@51a 
4.4 

To1dclty/Peralatence t!)' 1 I :l.. 18 
HuardouaWute C 1 % 3 4 ·5 I 1 • 1 ( • 0uanttty 

I Total Waate ~I Score ,.3 28 

[fil Targeta 

~: ~ 
4.5 

Surface Wate, UH 0 1 :, 9 
Olatance 10 a Senllthe 0 1 2 ~ e 
Environment 

Population Serwd/Dlatance @· I • 10 1 0 40 10 Wate, lnlalce 11 11 20 
0ownltrwn 30 32 35 40 

I T ota1 Targeta Score 8 55 

[!J If llne [j] le 45. multiply [j] X @ X [i] 
If llne [!] la -0, multiply rn X [!I X rn IC [i) J/{:/i10 

14,350 

(!J Divide line Ci) by 14,350 end multiply by 100 Saw• 7,;l., 

FIGURE 7 · 
SURFACE WATER ROUTE WORK SHEET 



Ground Waler Route Wort Sheet 

Rating Factor I AssiQned Val:ie I Multi- Score Mu. Ref. 
(Circle Onel plier Score (Sectlonl 

rn Observed Release 0 ( •s) 1 if{'" •s 3.1 

If observed retNSe ts given a score_ ol 45, proceed 10 ltne m. v" 
II observed release ts given a acore ol 0, proceed to tine Ii]. 

rn Route Cl\araC1eristlea 3.2 
Depth to Aquifer of 0 1 2 3 2 I 
Concem 

Net Precipitation 0 1 2 3 1 3 
PenMablllty of the 0 1 2 3- 1 3 
Unaat\lrated Zone 

PnyalCal State 0 1 2 3 1 3 

I Total Route Cl\atxteriattca Score 15 

rn Contalnmen1 0 1 2 3 1 3 3.3 

GJ Wute Charac:terlatica 
111215~ /9 3.4 

Toxicity/ Persiatence 0 (1J8 1 111 
Hazardous wute 0 1 2 3 4 5 I 7 e 1 J I 
Quantity 

I Total Wute ~ Score /9 28 

m Tergeta 
(o 3.5 

Ground Water UN 0 1 @ 3 3 • Olatance 10 NNtUt 
} 1~ 

4 I 10 1 35" 40 Well/Population 11 11 ~ SerY9d 24 30 32 40 

I Total Ta,geta &cotw ti I 48 

[!] If line rn 1a 45, multiply rn • rn • rn 3. ~OS"S-- =--
Hllne [I 1a o. fflUltlolr rn • rn • m • rn 57.330 

rn OIYidellne [!) by 57.330 end multiply by 100 Sgw• {oj, JS-

FIGURE 2 
GROUND WATER ROUTE WORK SHEET 



AJI Route WOftc SMet 

Rating Faetoe' I Aaaigned Value I Multl- Score 
Max, Ref. 

CCln:le OMI plier Score <Section) 

m ObHfw<IRe•- 0 45 1 0 45 5.1 

Date and LocatlOn: 

Sampling ProtocoC: 

If line rn la o. lhe s. - o. Enter on llne rn . 
lfllne I] laC!,tl'lenproc:Ndtollne rn. 

Ii) Wute Charac:teriatlca 5.2 

RNctiYfty and 0 1 2 3 1 3 

lncompatlblllty 

To1ddty 0 1 2 3 3 • 
~Waste 0 1 2 3 4 s a 7 a · 1 a 
0uan1lty 

I Tot.II~ Olaracwtstlcl Score 20 

[!) Targeta 5.3 

~Within } 0 I 12 15 11 1 30 

~Aadk,s 21 24 27 30 

DiatancelOSenalttwe 0 1 2 3 2 a 
EilwlrDciment 

LandUN 0 1 z 3 1 3 

I TOia! Targets Score 39 

rn ~ m IC m IC m 35.100 

m Dhtde ,1ne m by 35. 100 ano mutllply by 100 Sa• C) 

FIGURE I 
AIR ROUTE WORK SHEET 
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