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SUMMARY

Air quality monitoring for the remedial investigation of the Hanford
Site's 1100-EM-1 operable unit was conducted in the spring and fall of 1989
and dufing January 1990. The monitoring program was divided into two phases.
The first phase examined the air quality inpact of routine atmospheric emis-
sions at three‘bf the cperable unit's waste sites (the 1100-2 and 1100-3 |
Disposal Pits, Horn Rapids Landfill, and Battery Acid Pit) before the begin-
ning of intrusive remedial investigation activities (1§e., borehole dril-
ling). The second phase of monitoring examined the air'qua1ity impact of
routine atmospheric emissions from two of the cperable unit's waste sites
(the 1100-2»ahd‘1100-3 Disposal Pits and the Horn Rapids Landfill) during
intrusive remedial investigation activities.

‘Each phase of the program consisted of a series of monitoring events
that measured pollutant concentrations at key locations upwind and downwind

~of individual waste sites. During each monitoring event, sampling was con-

ducted to determine the air concentrations of a wide variety of volatile
organic compounds and semivolatile organic compounds. Monitoring for heavy

metals and asbestos was also conducted during some monitoring events.

The results of the air quality monitoring program indicate that the
"100-EM-1 waste sites are not significant emitters of volatile organic com-
poundé, semivolatile organic compounds, heavy metals, or asbestos. Although
volatile organic compounds were detected in low concentrations near each of
waste sites, differences in poliutant concentrations between upwind and down-
wind monitoring locations were not statistically significant. The threshold
limit values for the volatile organic compounds that were detected near the
waste sites are hundreds to thousands of times greater than their measured

concentrations. Elevated levels of semivolatile organic compounds were not

detected in the atmosphere downwind of any waste site. The concentrations of
heavy metals in particles collected downwind of selected waste sites were not
significantly different from background levels. Asbestos fibers were not
detected downwind of an avbestos disposal area within the Horn Rapids
Landfill.



The results of this monitoring program indicate that, at this time, the
waste sites in the 1100-EM-1 pose little or no threat to the local population
via the airborne transport of pollutant material.
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INTRODUCTION

Remedial investigation (RI) activities are conducted at hazardous waste
~sites to determine the nature and extent of environmental contamination.
Atmospheric transport is one of the pathways by which hazardous materials can
leave the waste site. Buried 1iquids can evaporate and release hazardous
vapors to the atmosphere, and particles and fibers can be lifted off the sur-
face and become suspended. in the atmosphere. Because of concerns regarding
the potential significance of the atmospheric pathway for pollutant exposure,
an air quality monitoring program was conducted as part of the/RI'of the
1100-EM-1 Qperable Unit at the U.S. Department of Energy's Hanford Site in
southcentral Washington State. The objective of this air quality monitoring
program was to estimate the air qua]ity‘impact of waste site emissions and
the effect RI activities (e.g., borehole drilling) may have on pollutant
emissions. The program was designed in accordance with U.S. Environmental
Protection Agency (U.S. EPA) guidelines (U.S. EPA 1983, 1984, 1986, 1988) and
based on the monitoring conducted at other RI waste sites (Marquardt 1987).

Two phases of air quality monitoring were conducted during the RI of
1100-EM-1 Operable Unit waste sites. The first phase of monitoring was con-
ducted before intrusive RI activities were conducted at the waste sites; the
second phase of monitoring was conducted while intrusive RI activities (i.e.,
borehole drilling) were under way at the waste sites. A third phase of air
quality monitoring, originally scheduled to be conducted after the compietion
of all intrusive RI activities, was determined to be unnecessary based on the
results of the air quality monitoring data presented in this report.

The first phase of the air quality monitoring program was conducted in
April and May 1989. Measurements were made at three of the 1100-EM-1
Operable Unit's waste sites: the 1100-2 and 1100-3 Disposal Pits, Horn Rapids
Landfill, and Battery Acid Pit. Sampling was conducted at each waste site to
determine the concentretions of airborne volatile organic compounds and semi-
volatile organic compounds. Sampling to determine the airborne concentration
of heavy metals was conducted at the 1100-2 and 1100-3 Disposal Pits and the
Horn Rapids Landfill. Sampling to determine airborne asbestos concentrations
was conducted at the Horn Rapids Landfill.
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The second phase of the air quality monitoring program was conducted in
September 1989 and January 1990. Measurements were made at the 1100-2 Dis-
posal Pit and the Horn Rapids Landfill. Sampling to determine the concen-
trations of airborne volatile organic compounds and semivo1ati]e organic
compounds was conducted at both waste sites.

This report briefly reviews the location and configuration of the
1100-EM-1 waste sites, the schedule for air quality monitoring activities,
and the procedures and‘equipment used in air quality monitoring. The report
also describes each monitoring event and presents a summary of the results
obtained. Meteorological conditions within the 1100-EM-1 operable unit dur-
ing each monitoring event are presented in Appendix A, the sampling param-
eters associated with each monitoring event are presented in Appendix B, and
selected laboratory analyses are presented in Appendices C, D, E, F, and G.



THE 1100-EM-1 OPERABLE UNIT WASTE SITES

For purposes of air quality monitoring, the waste sites in the 1100-EM-1
Operable Unit are grouped into three study areas. The three areas are the
1100-2 and 1100-3 Disposal Pits (Figure 1), Horn Rapids Landfiil (Figure 2),
and Battery Acid Pit (Figure 3). The 1100-2 and 1100-3 Disposal Pits were
primarily employed for the disposal of constructﬁoh debris (U.S. DOE 1989).
The 1100-2 Disposal Pit was used intermittently from 1954 through 1985, and
the 1100-3 Disposal Pit was used from 1979 through 1985. A review of the
waste disposal practices at this waste site (U.S. DOE 1989) indicates that
small quantities of waste chemicals (<100 gal/yr) were disposed of at both
sites. Records and personnel involved in ocperations at the waste site indi-
cated that solvents, paints, and paint thinners were disposed of at the.

1100-2 DisposéJ Pit and that antifreeze and degreasing solvents were disposed
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FIGURE 1. The 1100-2 and 1100-3 Disposal Pits. The disposal pits are

located west of Stevens Drive, near the center of the
1100 Area.
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FIGURE 2. The Horn Rapids Landfill. The landfill is located north of the
1100 Area and southwest of the 300 Area, near the junction of
Horn Rapids Road .and Stevens Drive. :

of at the 1100-3 Disposal Pit. The 1100-2 and 1100-3 Disposal Pits have a
combined area of approximately 75,000 ft2 (7,000 m2).

The Horn Rapids Landfill contains indeterminate quantities of hazardous
chemicals and office and construction wastes (U.S. DOE 1989). The Tandfill
was used from 1950 to 1970 and covers abproximate]y 15 acres (60,000 m2).
Some wastes are buried in trenches to depths of 40 ft (13 m) below the sur-
face. The characterization of wastes disposed of at this site is comp1icated
by evidence 1ndicating that dumping was conducted at the landfill by both
Hanford and non-Hanford personne].

The Battery Acid Pit is a small [about 12 ft (4 m) in diameter], unlined
disposal pit located near the southwest corner of the 1171 Building (U.S. DOE
1989). The Battery Acid Pit was used for the disposal of an estimated
15,000 gal (400,000 1) of battery acid and other Tiquid materials during the
period from 1957 through 1976.
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FIGURE 3. The Battery Acid Pit. The pit is located near the southwest
corner of the 1171 Building.



DESCRIPTION OF THE AIR MONITORING PROGRAM

The air quality monitoring program was designed to have up to three
phases. Phase I of the program involved air sampling before intrusive RI
activities were conducted. This phase of the program was conducted during
the spring of 1989. Phase II of the prcgram involved air sampTing while
intrusive operations were being conducted at the waste sites. The initial
monitoring event for this phase was conducted in mid-Septeiber 1989 at the
1100-2 visposal Pit. The remaining Phase II monitoring events were conducted
at the Horn Rapids lLandfill in January 1990. Phase III of the‘program was to
involve monitoring after intrusive operations had been completed at the waste
sites. This phase was not conducted because the results obtained during
Phases I and Il indicated that additional air quality monitoring was not war-
ranted. The results that led to this decision are presented in this report.

The air quality monitoring program for the 1100-EM-1 operdb]e unit exam-
ined a broad spectrum of potential air pollutants. This wide range of
monitoring was initially required because of the variety of potentially haz-
ardous substances that are known to have been buried at 1100-EM-1 waste sites
and uncertainties about the presence of other waste materials. The equipment
selected for use in this program allowed the samplfng of a wide range of
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs)
including pesticides and polychlorinated biphenyls (PCBs), particulates
(heavy metals), and asbestos. |

To estimate the impact of a waste site on air quality, air sampling was
conducted both upwind and downwind of each site. Upwind sampling was used to
characterize background concentrations of pollutants. Downwind sampling pro-

vided information on potential increases in pollutant concentrations result-
ing from site emissions,

In addition to the sampling conducted at upwind and downwind monitoring
locations, additional sampling modules were also brought into the field but
were not exposed to outside air. These samples (control blanks) were used to
identify potential contamination that might have occurred during the prepara-
tion, transportation, handling, and analysis of the sampling modules.



During some monitoring events, samplin¢ was conducted for only one class
of pollutant; during other monitorihg events, samp]ing‘was conducted simul-
taneously for a several classes of pollutants. The determination as to
which types\of poliutants would be sampled during a‘singie monitoring event
was based on a consideration of the waéte materials that may have been pres-
ent at the site, how the waste materials were djSposed, and the avéi]abi]ity
of monitoring equipment.

SAMPLING EQUIPMENT

In the air quality monitoring program, several types of samb]ing modules
were used to collect pollutants, and two types of sampling devices were used
to‘draw'air'through the sampling modules. The General Metal Works (GMW)
~ Model PS-1 High Volume Samp1er(a) was the sampling device used in the collec-
tion of airborne particulates and SVOCs. The sampler was operated in both
battery-powered and AC-powered modes. To collect samples, air was drawn
through a 4-in. Teflon® or glass-fiber filter (the Teflon filter was used to
collect particulates to be analyzed for heavy metal concentrations; the
glass-fiber filter was used to collect particulates to be analyzed for SVOCs
that mzy adhere to the surface of the particulates) and then through a 3-in.-
long, cylindrical glass cartridge containing a polyurethane foam (PUF) plug
(which adsorbs SVOCs). The pump could draw air through a sampling module at
a flow rate up to 250 1/min in the battery-powered mode or to 350 1/min in
the AC-powered mode. In the battery-powered mode, power was provided usiny
two 12-V rechargeable batteries connected in series to provide a 24-V power
source. In this configuration, the instrument could operate at full power
for over 4 h. In the AC-powered mode, power was obtained from a gasoline-
fueled generator that provided a 110-V power source. The sampler could be
operated for an indefinite period of time if the generator were regularly
refueled and properly maintained. Because of the potential contamination

(a) General Metal Works Inc;, Village of Cleves, Ohio.
o Teflon is a registered trademark of I. E. DuPont de Nemours and Co.,
Wilmington, Delaware.



from the exhaust of the generator, the gasoline-fueled generator was not
operated when sampling ‘was being conducted for VOCs. '

A Tow-volume air pump (as used in the Spectrex Model PAS-3000 Personal
Air‘Samp1er(a)) was employed for the collection of VOCs and airborne asbestos
fibers. Asbestos fibers were collected by drawing air through a 25-mm-
diameter filter made from mixed cellulose esters. The type of cellulose
filter used in the program has an effective pore size of 0.8 um. VOCs were
collected when air was\dréWn thrdugh'a carbon molecular sieve (CMS)
cartridge. The stainless-steel Supelco Carbotrap Model 300(b) cartridges
used in this study are each filled with three specialized adsorbents:
Carbotrap C, Carbotrap, and Carbosieve s-111.(b) Glass wool plugs separate
the adsorbent materials and are packed into the ends of the cartridge. The
CMS cartridge i Specifica11y'designed to efficiently adsorb and desorb all
hydrocarbons listed in EPA methods TO-l; T0-2, and T0-3 (U;S. EPA 1983):
whether preseht individually or in complex mixtureé. The maximum flow rate
through the CMS cartridges is over 500 ml/min, but flow rates were adjusted
to lower values for most field operations. The Tow-volume air pump could run
for over 10 h using a single 12-V rechargeable battery. ‘

Several alternative methods were available for sampling VOCs. Two com-
mon alternatives involve the use of SUMMA® polished canisters (U.S. EPA 1988)
and Tenax(€) adsorbent cartridges (U.S. EPA 1984). The SUMMA process is used
to passivate the interior of a stainless-steel can{ster to create an interior
surface that is free of active adsorption sites. Samples are collected by
drawing air into a treated, evacuated canister. Tenax is an adsorbent that
traps VOCs. A stainless-steel tube (similar to the cartridge used in the
CMS) is filled with the Tenax material and air is drawn through the tube.
There are advantages and disadvantages to each of these methods for

(a) Spectrex, Redwood City, California.
~(b) Supelco, Inc., Bellefonte, Pennsylvania.

o SUMMA is a registered trademark of DBA Molectrics Inc., Inglewood,
‘ California.

(c) Enka N.V., The Netherlands.



‘co]]ectihg airborne VOCs; although CMS cartridges were selected for this
- study, one of the alternative methods could have been used to achieve project
objectives.

SAMPLING PROCEDURE AND ANALYSIS

The procedures for air qua1fty monitoring in the 1100-EM-1 operable unit
are outlined in WHC-MR-0030 (WHC 1989). .In preparing sampling material for
an experiment, the clean handling procedﬂres outlined in U.S. EPA methods
T0-2 (U.S. EPA 1983) and T0-4 (U.S. EPA 1984, 1986) were followed for all
sampling equipment. Sampling moduies were brought to the field and installed
in their housings just before a sampling event. Additional sampling modules
were also taken into the field but were not attached to sampling pumps. The
sampling media in these modules served as quality control blanks.

To determine the airborne concentration of a pollutant being collected
by a sampling medium, the volume of air passing through the sampler must be
known. For each sampling device, flow rates were calibrated in the labora-
tory (according to manufacturer's specifications) before each phase of the
~ study. In the field, instrument flow rates were checked at the beginning and
the end of each monitoring event.

Each sample collected during a monitoring event was identified using a
three-character code. The first character in the code identifies the moni-
toring event. For example, sampling at the HRL-2 drilling site (in the Horn
Rapids Landfill) on January 18, 1990, is identified as monitoring event "H";
all samples collected during this monitoring event have "H" as the first
character in their identification code. The second character in the code is
the identification number of the pump used to collect the sample. The loca-
tion of each pump during a monitoring event was recorded in the project's
field logbook. The third character in the three-digit code identifies the
sampling medium. For example, a "C" represents a CMS cartridge and a "P"
represents a PUF foam sample. A code of "H2C" represents a CMS cartridge
that was exposed on January 18, 1990 (monitorjng event "H") using pump number

10



"2". Logbook entries indicate that this pump was deployed downwind of the
HRL-2, on the boundary between the contamination reduction zone and the site
- survey zone, directly south-southeast of the drilling rig. |

Meteorological conditions were monitored throughout a monitoring event
using either a portable meteorology tower (equipped with a wind vane, anemom-
eter, and temperature sensor) or nearby Hanford meteorology monitoring sta-
tions. If a portable meteorology tower was used, information from the
‘tower's instruments was processed by a battery-powered datalogger. The data-
logger processed data into 5-min averages and stored these values on cassette
tape for later analysis. If a portable tower was not used, meteorological
data were obtained from an automated Hanford monitoring station. Data from a
meteorological station's wind and temperature sensors were processed into
15-min averaged values and transmitted via UHF radio to the Hanford Meteor-
ology Station. At the Hanford Meteorology Station, data were processed into
hourly averages and reformatted for long-term storage. The two closest
Hanford meteorology monitoring stations to the 1100-EM-1 operable unit are
the 300 Area and Richland Airport stations. The 300 Area station is located
less than 1 mi (1.6 km) north-northeast of the Horn Rapids Landfill. The
Richland station is located about 2 mi (3 km) south-southwest of the 1100-2
and 1100-3 Disposal Pits.

During Phase I monitoring, stringent requirements existed for the wind
direction and speeds to be used for sampling. Winds were required to be from
a designated sampling direction. Winds from the southwest were selected
because of their frequency of occurrence and tendency to persist for extended
periods of time (i.e, hours to days) after the passage of frontal systems.
Moderate wind speeds, such as between 4 and 15 mph (2 and 7 m/s), were pre-
ferred during most types of monitoring events.(a) Higher wind speeds
[>15 mph (7 m/s)] were required for asbestos monitoring (high-speed winds are
needed to 1ift fibers off the surface and produce detectable concentrations

(a) Winds below this speed range tend to be associated with rapidly varying
wind directions; winds above this speed range may require overly long
monitoring periods to obtain minimum detectable pollutant concentrations
(pollutant concentrations tend to decrease with increa ing wind speed).

11



of airborne asbestos). During Phase Il monitoring, however, wind require-
ments were eliminated because of the limited time period available for sam-
pling (sampling had to be conducted after the borehole reached a critical
depth but before the borehole was capped). With only a few days available to
conduct sampling at each borehole, air quality monitoring was scheduled with
only minimal consideration of meteoro!oQica] conditions. As a result of this
lack of scheduling flexibility, the potential existed for significant varia-
tion in wind directions during sampling. Under some conditions, all sampling
locations (including predominantly upwind locations) could be impacted by any
pollutant emissions from the drilling site. Extra attention was required
during the analysis of samples to identify incidents in which this type of
contamination was possible.

After a monitoring event was compleced, samp]es'were collected, placed
in clean containers, and sealed from contact with outside air. Samples were
returned to the sample preparation laboratory for temporary storage before
being transported to other laboratories for analysis.

In Taboratory analyses, SVOCs (including PCBs and pesticides) were
removed from the PUF material via Soxhlet extraction. The SVOCs collected on
the PUF material and glass-fiber filters were analyzed using gas chromatogra-
phy and mass spectroscopy (GC/MS) following the procedures outlined in U.S.
EPA method T0-4 (U.S. EPA 1984, 1986). The CMS samples were also analyzed
for VOCs using GC/MS following the procedures outlined in U.S. EPA Method
T0-2 (U.S. EPA 1983). The Teflon filters were analyzed for particulates and
metals via nondestructive x-ray fluorescence. The asbestos filters were ana-
Tyzed using phasé contrast microscopy.

12
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FIELD OPERATIONS DURING PHASE I AIR QUALITY MONITORING

In this section we describe the field opefations conducted at each waste
‘site during Phase I of the air monitoring program. Included in the discus-
sion is a brief description of a monitoring event that was aborted because of
contamination from outside sources of pollution. Meteorological data
obtained for each monitoring event are presented in Appehdix A. Sampling
durations, pump flow rates, and other sampling parameter data are presented
in Appendix B. Laboratory assays of collected samples are presented in
detail in Appendices C, D, F, and G. Although not reproduced in this report,
photographs were taken during field operations to document the Tocation of
equipment, weather conditions, vegetation, and potential sources of conta-
mination. These photographs are stored in controlled project files and
logbooks. | |

PHASE I AIR QUALITY MONITORING AT THE 1100-2 AND 1100-3 DISPOSAL PITS

On March 26, air quality monitoring event "A" was conducted at the
1100-2 and 1100-3 Disposal Pits. Sampling began at 1500 Pacific Standard
Time (PST) with winds from the southwest at 8 to 13 mph (4 to 6 m/s). Sam-
pling proceeded normally until 1540 PST when a cloud of smoke was observed
several miles to the south-southwest. The smoke cloud increased in size over
the next hour. Periodically, between 1630 and 1730 PST, smoke was present at
all monitoring locations. The smoke came from a brush fire near the Horn
Rapids Industrial Park [located approximately 1.4 mi (2 km) south-southwest
of the 1100-2 Disposal Pit] that local firefighters were battling with water
and chemical foam. The air samples collected during this monitoring event
were not analyzed because of concerns about extensive smoke contamination.

On April 3, air quality monitoring event "B" was conducted at the
1100-2 and 1100-3 Disposal Pits. At 1030 Pacific Daylight Time (PDT) on
April 3, the field team began deploying battery packs and sampling equipment
(Figure 4 and 5). Winds were southwesterly at 16 to 15 mph (4 to 7 m/s) at
this time. Air monitoring equipment at the upwinu monitoring site was
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FIGURE 4. The Grid Map for the 1100-2 Disposal Pit--Phase I Sampling. The
rectangle (#) denotes the location for downwind monitoring on
April 3, 1989. Upwind monitoring on this date was conducted about
500 ft (150 m) west-southwest of the 1100-3 Disposal Pit.

positioned approximately 500 ft (150 m) southwest of the southwest-most grid
point (A-1) at the 1100-3 Disposal Pit (Figure 5). Meteorological monitoring
equipment was set up between the upwind monitoring site and the southwest
corner of the disposal pit. Downwind of the 1100-2 and 1100-3 Disposal Pits,
monitoring equipment was located near the markers that denote the northeast
corners of each of the disposal pits.

At 1230 PDT all equipment was deployed, and wind speeds had decreased to
between 6 and 12 mph (3 to 5 m/s). The duty meteorologist at the Hanford
Meteorology Station continued to call for moderate southwesterly to west-
southwesterly winds.,
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FIGURE 5. The Grid Map for the 1100-3 Disposal Fit--Phase I Sampling. The
rectangle (#) denotes the Tocation for downwind monitoring on

April 3, 1989. Upwind monitoring on this date was conducted about
500 ft (150 m) west-southwest of grid point A-1.

Sampling instruments were turned on at 1250 PDT and sampling was com-
pleted at 1540 PDT. Each PS-1 operated for close to the full 170 min of the
monitoring event. The low-volume air pump lorated downwind of the 1100-2
Disposal Pit failed shortly after being turned on; a valid sample for VOCs
was not collected at this site. The low-volume air pump at the upwind moni-
toring location was operated for 140 min and the pump downwind of 1100-3 Disw
posal Pit was operated for 159 min.

PHASE T AIR QUALITY MONITORING AT THE HORN RAPIDS LANDFILL

After sampling at the 1100-2 and 1100-3 Disposal Pits was completed, the
sampling equipment housings were moved to the Horn Rapids Landfill. Two
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sets of instrument housings were deployed at downwind monitoring locations,
and the third set of housings was deployed at an upwind monitoring location
(Figure 6). The upwind monitoring equipment was positioned about 200 ft

(60 m) west nf the southwest most grid point (DD-1) at the landfill, on the
strip of land located between Hern Rapids Road and the landfill fenceline.
The first downwind monitoring site was located apbroximate]y 25 ft (8 m) east
of marker stake T-11. Meteorological monitoring equipment was positioned
approximately 50 ft (15 m) northeast of the first downwind monitoring site.
The second downwind monitoring site was located approximately 460 ft (140 m)
northwest of the first downwind site, about 80 ft (25 m) northeast of marker-
stake R-15, 50 ft (15 m) southeast of marker stake R-16, and 80 ft (25 m)
northwest of marker stake $-15.

During the remainder of April, unseasonable weather did not allow moni-
toring to be conducted at the Horn Rapids Landfill. On only a few occasions
~ during the month were there extended periods of the southwesterly winds that
were required for air quality monitoring. On each of these occasions, preci-
pitation or convective activity (with the risk of thunderstorms) prevented a
monitoring event from being conducted. Monitoring event "C" was finally con-
ducted at the Horn Rapids Landfill on the morning of May 2. At 0940 PDT,
winds were from the southwest at approximately 6 mph (3 m/s). In the wake of
a frontal passage on the previous day, a high pressure system was developing
over eastern Washington. Skies were mostly cloudy, with broken low-level
clouds and scattered high-level clouds. Winds aloft were weak and from the
southwest. The forecast was for decreasing wind speeds and clearing skies.

Sampling instruments were turned on at 0955 PDT. At 1059 PDT monitoring
was discontinued as winds decreased in speed and began shifting away from the
southwest (winds were becoming 1ight and variable). A1l instruments sampled
for 64 min during this monitoring event.

On May 24, monitoring event "D", supplementary monitoring for airborne
asbestos, was conducted at the Horn Rapids Landfill. Monitoring equipment
were positioned near the eastern border of the Horn Rapids Landfill, to the
northeast of an area within the waste site in which asbestos shingles had
been found near the surface (Figure 2). The first downwind monitoring site
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FIGURE 6. The Grid Map for the Horn Rapids Landfill--Phase I Sampling.
The cross (+) denotes the location for upwind monitorina and the
rectangles (B) the locations for downwind monitoring on May 2,
1989. The circles (o) denote the locations for downwind asbestos
sampling on May 24,
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was located 13 ft (4 m) north of marker stake S-6. The second monitoring
site was located approximately 150 tt (46 m) north-northwest of the first
monitoring site, at a point about 50 ft (15 m) northeast of marker stake S-7
and 65 ft (20 m) southeast of marker stake $-8. An upwind sampling location
was not operated during this monitoring event; it was conservatively assumed |
that there were no airborne asbestos fibers in the ambient atmosphere upwind |
of the Horn Rapids Landfill and that all fibers detected at the downwind
monitoring locations would have the landfill as their source.

Conditions on May 24 were quite good for airborne asbestos sampling.
Winds averaging over 18 mph (8 m/s) were present throughout the monitoring
period, with gusts reaching the 30 mph (13 m/s) range. These wind conditions
were slightly offset by some remaining moisture in the surface soil at the
Tandfill (from rain showers the previous evening). The monitoring event
began at 1255 PDT and was completed by 1556 PDT.

PHASE T AIR QUALITY MONITORING AT THE BATTERY ACID PIT

After sampling at the Horn Rapids Landfill was completed, air monitoring
equipment was moved to the Battery Acid Pit (Figure 7). The upwind monitor-
ing site was located about 65 ft (20 m) southwest of the Battery Acid Pit
between two sets of north-scuth runnihg railroad tracks. Onsite meteoro-
logic.] monitoring equipment was déployed several meters south of the upwind
monitoring site. Because of the proximity of the waste site to the 1171
Building and the adjacent road, only one downwind monitoring site was
deployed; this site was located only several feet from the northeast corner
of the Battery Acid Pit.

Monitoring event "E" was conducted at the Battery Acid Pit on May 25.
Sampling began at 1240 PDT and was discontinued at 1530 PDT. Winds were
observed to be 1ight and generally southwesterly during the monitoring event.
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FIELD OPERATIONS DURING PHASE II AIR QUALITY MONITORING

In this section we describe the field operations conducted at each waste
site during Phase II of the air monitoring prdgram. Meteorological data
obtained for each monitoring event are presented in Appendix A. Sampling
durations, pump flow rates, and other sampling parameter data are presented“
in Appendix B. Laboratory assays of collected samples‘are presented in
detail in Appendix E. Although not reproduced in this report, photographs
~were taken during field operations to document the location of equipment,
weather conditions, vegetation, and potential sources of contamination.
These‘photographs are stored in controlled project files and logbooks.

Based on the results of Phase I monitoring, several procedural changes
were imnlemented after the completion of Phase II monitoring at the 1100-2
disposal pit and prior to Phase II monitoring at the Horn Rapids Landfill.
‘These modifications are discussed later in this section.

PHASE 11 AIR QUALITY MONITORING AT THE 1100-2 DISPOSAL PIT

On Septémber 12, 1989, drilling operations began at the 1100-2 Disposal
Pit. Drilling operations were scheduled to be completed by September 20,
leaving approximately 8 days to conduct an air qua1ity monitoring event. On
~ September 15, meteorological conditions were favorable for monitoring; winds
were from the southwest and moderate in speed (5 to 15 mph). The forecast
called for the winds to remain relatively steady through the evening hours,

‘although a slight turning of the winds to a more southerly direction was
possible. |

Monitoring event "F" was scheduled for the late afternoon/early evening
after drilling operations were halted for the day and rush-hour traffic
ended. This was done to avoid potential contamination from local emissions
by drilling equipment and automobile traffic--these emissions could mask
potential emissions from the waste site.

In the early afternoon of September 15, the fié]d team began deploying
battery packs and sampling equipment. Air monitoring equipment at the back-
ground (i.e., "upwind") monitoring site was positioned approximately 500 ft
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(150 m) southeast of the drilling rig at the 1100-2 Disposal Pit (Figure 8).
Downwind of the 1100-2 Disposal Pit, monitoring equipment was positioned at
three locations. To the north-northeast of the drilling site, equipment to 
sample VOCs was positioned between site stakes Cl and C2. To the northeast
of the drilling site, equipment to sample VOCs was also positioned between
site stakes C4 and C5. Equipment to samble SVOCs and heavy metals was posi-
tioned between site stakes B4 and B5. Meteorological monitoring equipment
was set ‘up about 30 m (100 ft)‘north of this location. |
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FIGURE 8. The Grid Map for the 1100-2 Disposal Pit--Phase II Sampling. The
‘ "x" denotes the borehcle drilling site on September 15, 1989. The
rectangles (@) denote the volatile organic compound sampling
locations and the circles (o) denote the semivolatile organic
compound sampling locations during monitoring event "F". Note
that “upwind" or background sampling was conducted 150 m (490 ft)
southeast of the driliing rig.
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At 1749 PDT, the battery-powered GMW sampling pumps were turned on to

‘bégin sampling for SVOCs; monitoring event "F" was initiated. At 2031 PDT,
the PS-1 sampling pumps were turned on to begin sampling for VOCs. The PS-1
pumps were operated for 1 h, The GMW sampling pumps were turned off at

2149 PDT after 4 h of operation. There were no problems detected with the
sampling equipment durihg the monitoring event. Instrument calibration
checks confirmed that all the pumps were operating properly. Average wind
directions during the monitoring event were predominantly from the southwest;

however, for short periods of time, westerly and southerly winds were
observed.

A1l samples collected et the 1100-2 Disposa]nPit were processed for
shipment and delivered to their respective laboratories for analysis. With
the completion of monitoring .at the 1100-2 Disposal Pit, additional Phase II
monitoring was not scheduled for several months.

PHASE II AIR QUALITY MONITORING AT THE HORN RAPIDS LANDFILL

Air quality monitoring at the Horn Rapids Landfill was conducted in
January 1990 in association with borehole drilling (i.e., intrusive RI acti-
vities) at the landfill. Two drilling sites were selected for air quality
monitoring (Figure 9). These two sites, HRL-2 and HRL-10, are at locations
at which slightly elevated levels of VOCs were detected in earlier Phase I
soil gas sampling.

Procedure Changes for Phase II Sampling at the Horn Rapids Landfill

Several changes were made in the air quality monitoring program between
sampling at the 1100-2 Disposal Pit and the Horn Rapids Landfill. First, the
objectives of the air quality monitoring program were changed slightly for
Phase II operations in the Horn Rapids Landfill. Instead of concentrating on
- measuring pollutant concentrations near the landfill boundaries (as at the
1100-2 Disposal Pit), the primary objective of the monitoring program was to
measure VOCs within the site exclusion zone, contamination reduction zone,
and site support zone and SVOC concentrations at the boundary between the
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FIGURE 9. The Grid Map for the Horn Rapids Landfill--Phase I1I Sampling. The
cross (+) denotes the HRL-2 drilling site, the circle (o) the
HRL-10 drilling site.
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contamination reduction zone and site support zone. This sampling configura-

tion was chosen to allow a more thorough assessment of the pollutant concen-

trations to which site workers were being exposed (U.S. EPA 1986). Sampling
closer to the drilling location would also increase the possibility that
monitoring equipment would be able to detect pollutants with relatively low
emission rates. '

Drilling activities in the Horn Rapids Landfill were anticipated to go
faster than at the 1100-2 and 1100-3 Disposal Pits. The rock cobbles and
other debris that slowed drilling at the disposal pits were not present in
the Horn Rapids Landfill; as a result, drilling activities at a Horn Rapids

~Landfill borehole might be completed in as little as three or four days.

With such a short time period during which air quality monitoring could be
conducted in association with drilling activities, the air quality monitoring
field team had lTittle flexibility in selecting the meteorological conditions
under which air quality monitoring would be conducted.

Three modifications were made in the sample handling and analysis pro-
cedures for VOCs before the beginning of Phase II sampling. First, impur-
ities were found in the initial CMS samples owing to the incomplete cleaning
of the CMS cartridges or too long a delay between cartridge cleaning and use.
This problem was corrected through the development of move stringent cleaning
procedures. Second, calibration standards were not prepared for several VOCs
that were detected in the analysis of the CMS samples. Additional calibra-
tion work was conducted to correct this problem for future analyses and allow
the identification of a breoader base of VOCs. Third, to prevent the CMS
cartridges from becoming overloaded for certain compounds, shorter exposure
times (about 1 h) were used for Phase II monitoring.

Several modifications were also made in the procedures for collecting
and analyzing SVOCs. These changes in the monitoring program involved the
equipment used to pump air for SVOC sampling, the duration of sampling, the
types of samples analyzed for SVOCs, and the focus of the laboratory
ana1ysi$. ‘

To detect SVOCs at lower atmospheric concentrations than achieved during
Phase I, we switched from a battery-powered sampling system to an AC-powered
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system with a comparable flow rate. The change in power source allowed us to

schedule substantially longer sampling durations. It was determined that a

total sampling duration of approximately Zz4 h would provide an appropriate
balance between the need for a longer samplthg period and a persistent wind
direction. The longer sampling period meant a larger volume of air would be
drawn through the samp]ers,‘thereby allowing higher conceéntrations of SVOCs
to build up on the sampling media. It was expected that if SVOCs were pres-
ent in the air near the waste site, this new procedure would increase the
1ikelihood of detecting the pollutants. |

The switch to an AC-powered system required the use of a gasoline-
powered generator at the waste site and the installation of AC-compatible
pump motors. Because of the potential contamination from the exhaust of the
generator, simultaneous sampling for VOCs could not be conducted. Therefore,

sampling for VOCs and SVOCs was done in separate monitoring events.

Because elevated Tevels of heavy metals were not detected during
Phase I, it was determined that the objective of particulate sampling should
be changed to involve the use of glass-fiber filters to determine if SVOCs
were adhering to the surface of airborne particulates. This change in objec-
tive involved changing from a Teflon filter to a glass-fiber filter on the
GMW housings.

Phase II Monitoring at the HRL-2 Drilling Site

The HRL-2 drilling site was the first location in the Horn Rapids Land-
fill at which air quality monitoring was conducted. Drilling at this site
began late in the day on January 17. The deployment of air quality monitor-
ing equipment at the site continued as drilling activities began. Three
monitoring events were scheduled; monitoring event "G" would involve sampling
for SVOCs, and monitoring events "H" and "I" would involve sampling for VOCs.

The first monitoring event conducted was monitoring event "H". This
event began on January 18 at 1236 PST and lasted for 1 h. Ten CMS tubes and
nine battery-powered sampling pumps were deployed for this event. Two CMS
tubes (#1 and #2) were deployed at one location to study the variation in
results for CMS tubes operating side-by-side. Winds during this monitoring

event were from the north-northwest and the north at speeds estimated at
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between 8 and 15 mph (4 and 7 m/s) [winds measured at the 300 Area monitoring
station were between 9 and 13 mph (4 and 6 m/s) during this period]. Moni-
toring was conducted during an extended luach break for the drilling team
(a11ow1hg for the shutdown of all local pollutant sources) and was terminated
at 1336 PST. The drilling rig had reached a depth of approximately 8 ft (2.4
m) at the time this monitoring event was conducted.

The position of the sampling equipment during monitoring event "H" is
shown in Figure 10. One CMS tube (#1) failed during monitoring; its plug
vibrated loose and the tube's carbon material was drawn into the sampling
pump. The plug on a second tube (#6) also loosened; however, nearly all of
the carbon material was retrieved. A third tube (#2) exhibited a significant
decrease in flow rate between the initial and final flow rate check, but the
tube appeared,intabt and the decrease in flow rate was attributed to a
drained battery. Sampling pump #5 was not used during this monitoring event.

After monitoring event "H" was completed and all samples were collected,
monitoring event "G" was begun. After warming up the generator and checking
the sampling modules, we began sampling on January 18 at 1357 PST. Winds
continued to blow from the north-northwest and the north during the initial
period of this monitoring event. The position of the sampling equipment
during monitoring event "G" is shown in Figure 11.

Monitoring event "G" was temporarily halted between 1608 PST and
1735 PST to allow monitoring event "I" to be conducted. After the generator
was restarted and monitoring event "G" resumed, sampling continued uninter-
rupted until the event was terminated on January 19 at 1546 PST. The total
duration of sampling was approximately 24.5 h. Winds during the monitoring
event were predominantly north-northwesterly through north-northeasterly;
however, winds were southerly during the last few hours of the monitoring
event. There were no problems with the sampling equipment.

Monitoring event "I" began on January 18 at 1624 PST and continued for
58 min. Ten CMS tubes and eight battery-powered sampling pumps were deployed
for this event. Two CMS tubes (#4 and #5) were deployed at one location.
Winds during this monitoring event were north-northwesterly at speeds esti-
mated at between 5 and 9 mph (2 and 4 m/s) [winds measured at the 300 Area
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The Position of Monitoring Equipment During Monitoring Event "H"
at the HRL-2 Drilling Site. Each sampler’s pump identification
number (or letter) {s indicated in the middie of the box that
denotes its location. The location of the borehole is indicated
by a circle (o) near the center of the exclusion zone. The loca-
tion of Horn Rapids Landfill marker stake D-4 is also indicated.

Winds during this monitoring event were from the north-northwest
and north.
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The Position of Monitoring Equipment During Monitoring Event "G"
at the HRL-2 Drilling Site. Each sampler’s pump identification
number is indicated in the middle of the box that denotes its
location. The location of the borehole is indicated by a circle
(0) near the center of the exclusion zone. Winds during this
monitoring event were mostly from the north-northwest.

monitoring station were between 7 and 8 mph (3 and 4 m/s) duving this
period]. Monitoring was conducted after the day’s work by the drilling team
ended (allowing for the shutdown of all local pollutant sources). The moni-
toring event was terminated at 1722 PST. The drilling rig had reached a
depth of approximately 14 ft (4 m) by the time this monitoring event was
conducted.

The position of the sampling equipment during monitoring event "I" is
shown in Figure 12. Two CMS tubes (#1 and #5) failed during the monitoring
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The Position of Monitoring Equipment During Monitoring
Event "I" at the HRL-2 Drilling Site. Each sampler’s
pump identification number (or letter) is indicated in
the middle of the box that denotes its location. The
location of the borehole is indicated by a circle (0)
near the center of the exclusion zone. The locations of
several Horn Rapids Landfill marker stakes are also
indicated. Winds during this monitoring event were from
the north-northwest.
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event; their plugs vibrated loose and the tubes' carbon material was drawn

into the sampling pumps., Sampling pump #3 and pump #6 were not used during
the monitoring event.

Phase Il Monitoring at the HRL-10 Drilling Site

After work was completed at the HRL-2 drilling site, monitoring equip-
ment was redeployed to the HRL-10 drilling site. Drilling at this site began
on January 22, Three monitoring events were scheduled; monitoring event "J"
would involve sampling for SVOCs and monitoring events "K" and "L" would
involve sampling for VOCs.

The first monitoring event conducted was monitoring event “K". This
event began on January 23 at 1300 PST and continued for just over 1 h. Ten
CMS tubes and nine battery-powered sampling pumps were deployed for this
event, Two CMS tubes (#5 and #9) were deployed at one location. Winds just
before the monitoring event began were from the west-southwest through the
west-northwest. During the monitoring event, winds were consistently from
the west-southwest at speeds of over 20 mph (9 m/s) [winds measured at the
300 Area monitoring station were between 21 and 24 mph (9 and 11 m/s) during
this period]. Monitoring was conducted during an extended lunch break for
the drilling team (allowing for the shutdown of all local pollutant sources).
The monitoring event was terminated at 1401 PST. The drilling rig had

reached a depth of approximately 14 ft (4 m) by the time this monitoring
event was conducted.,

The position of the sampling equipment during monitoring event "K' is
shown in Figure 13, One CMS tube (#1) failed during the monitoring event;
its plug vibrated loose and carbon material was drawn into the sampling pump.
The plug on a second tube (#5) was drawn into the plastic tube leading into
the sampling pump; however, the plug and nearly all of the carbon material
were retrieved and packed back into the tube. A third tube (#4) is of uncer-
tain quality. The flow rate through this tube was about twice that
experienced by the other CMS tubes; the field team could not determine
whether this sample was adversely affected by the overly large flow rate.
Sampling pump #2 was not used during this monitoring event.
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FIGURE 13, The Position of Monitoring Equipment During Monitoring
Event "K" at the HRL-10 Dri17ing Site. Each sampler’s
pump identification number (or Tetter) is indicated in
the middle of the box that denotes its location. The
Tocation of the borehole is indicated by a circle (o)
near the center of the exclusion zone. Winds during
this monitoring event were from the west-southwest,

After monitoring event "K" was completed and all samples were collected,
monitoring event "J" began. After field team members warmed up the generator
and checked the sampling modules, monitoring event "J" began on January 23 at
1443 PST. Winds continued to blow from the west during the initial portion
of this monitoring event. The position of the sampling equipment during the
initial portion of monitoring even "J" is shown in Figure 14, At 1744 PST,
Just over 3 h after the beginning of this monitoring event, the generator
powering thc AL pumps failed. The site was unattended at this time and the
shutdown was not identified until early the next morning.

In the morning of January 24, an emergency service visit was made to
diagnose and repair the generator. The automatic shutdown of the generator
was traced to a low level of motor oi1; o1l was added and the automatic shut-
off circuit was reset. The winds had shifted significantly from the previous
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FIGURE 14, The Position of Monitoring Equipment During Monitoring
Event "J" at the HRL-10 Drilling Site. Each sampler’s
pump identification number is indicated in the middle
of the box that denotes its location. An "a" after the

~identification number indicates the initial position of
samplers 1 and 2; a "b" indicates their final position.
The location of the borehole is indicated by a circle (o)
near the center of the exclusion zone. Winds during this
monitoring event were initially from the west-southwest,
but later ranged from southwesterly through southeasterly.

day, from westerly to more southerly. To maintain the "downwind" sampling
equipment in a downwind direction, two of the sampling housings were
redeployed. The new position nf the sampling equipment is shown in Fig-
ure 14, After the generator was restarted, monitoring event "J" resumed on
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“January 24 at 1046 PST. Winds continued southwesterly through southeasterly
during the remainder of the monitoring event.

Sampling was discontinued from 1125 to 1257 PST to allow monitoring _
event "L" to be conducted. After monitoring event "L" was completed, moni-
toring event "J" resumed and sampling continued until January 24 at 2357 PST
when once again the generator powering the AC pumps failed. This second
automatic shutdown was detected early the next morning. A second emergency
service visit was made that morning to diagnose and repair the generator.
The automatic shutdown of the generator was again traced to a low motor oil
level. The failure of the generator to maintain a proper oil level was
cvaced to a malfunctioning valve that is part of the system that automatic-
ally replenishes the generator's motor oil from a secondary oil reservoir.
The generator‘was‘restarted after the valve was repaired, motor oil was added
to the system, and the automatic shutoff circuit was reset.

With the generator problem finally corrected, monitoring event "J"
resumed on January 25 at 0958 PST. The monitoring event was completed later
that day at 1540 PST. Sampling instruments operated for approximately 21 h
during the 3-day-long monitoring event. Aside from the generator problem,
there were no problems with the sampling equipment during this monitoring
event.

Monitoring event "L" begén on January 24 at 1139 PST and continued for
1 h. Twelve CMS tubes and ten battery-powered sampling pumps were deployed
for this event. Side-by-side sets of CMS tubes were deployed at three sam-
pling locations (#2 and #8, #7 and #9, #1 and A). Winds during this moni- |
toring event were from the south-southwest and southwest at speeds between 13
and 18 mph (6 and 8 m/s) (as measured at the 300 Area monitoring station).
Monitoring was conducted during the drilling team's lunch break (allowing for
the shutdown of all local poliutant sources) and was completed at 1239 PST.
The drilling rig had reached a depth of approximately 18 ft (5 m) by the time
this monitoring event was conducted.

The position of the sampling equipment during monitoring event "L" is
shown in Figure 15. None of the CMS tubes failed during the monitoring
event. Sampling pumps were placed on bubble wrap to reduce the vibration
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FIGURE 15. The Position of Monitoring Equipment During Monitoring
Event "L" at the HRL-10 Drilling Site. Each sampier’s
pump identification number (or Tetter) is indicated in
the middle of the box that denotes its location. The
Jocation of the borehole is indicated by a circle (o)
near the center of the exclusion zone. Winds during

this monitoring event were from the south-southwest and
south.

experienced by the CMS tubes during previous monitoring events. This "quick

fix" seemed to prevent the loosening of tube plugs that was experienced
during earlier monitoring events. '
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With the completion of monitoring at HRL-10, no additional Phase II
monitoring was scheduled. ATl samples were processed for shipment and
delivered to their respective laboratories for analysis.
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RESULTS OF AfR QUALITY MONITORING

In the following section we present the reéu]ts of the laboratory
analysis of the samples coliected at each of the waste sites during the
second phase of air quality monitoring.

The PUF samples from Phase I sampling and from Phase I1 samp]ing at the
1100-2 Disposal Pit were analyzed by U.S. Testing Company’s Richland Labora-
tory for a large number of SVOCs, including :

e cresol ‘ e 1,2-, 1,3-, énd p-dichlorobenzene
» hexachlorobenzene . pentach]orobenzené
. ‘pehtach1oropheno] » kerosene |
e phenol : | e 1,2,4- and 1,3,5-tr1ch10robenzene
« hexachlorophene o strychnine
. naphthaiene « maleic hydrazide
« nicotinic acid | o tributylphosphate
e chlorobenzene o 1,2,4,5-, 1,2,3,4-, and 1,2,3,5
tetrachlorobenzene. ‘

These PUF samples were also screened for a limited number of pesticides and
PCBs.

The PUF and glass-fiber filter samples from Phase II sampling at the
Horn Rapids Landfill were analyzed by U.S. Testing Company’s Richland
Laboratory for the following pesticide compounds:

o endrin o methoxychlor o toxaphene

« alpha BHC ‘ e beta BHC e Tlindane

o delta BHC o 4,47-DDD » 4,4’-DDE

o 4,4'-DDT e heptachlor + heptepoxide
. kepone‘ e dieldrin e aldrin

« chlordane o endosulfan I o endosulfan II

o endo sulfate e chlorobenzilate.
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the 1100-2 Disposal Pit were analyzed

west
[ ]
. [ ]
[ ]

PUF and glass-fiber filter samples from Phase II sampling at the Horn
Rapids Landfill were also analyzed by U.S. Testing Company’s Richland Labora-
tory for the following PCBs:

ARO 1016 .
ARO 1248 .

The CMS samp1e$ from all

“tetrachloroethylene (PCE)
~trichloroethylene (TCE)

benzene

octane.

ARO 1221 .
ARO 1254 .

ARO 1232
ARO 1260.
Phase I

o ARO 1242

sampling and from Phase II sampling at
for-a number of VOCs by Pacific North-

Laboratory’s Soil Gas Laboratory. ~These compounds include

e 1,1,1+trichloroethane (1,1,1-TCA)

e carbon tetrachloride (CCly)

e toluene

The CMS samples from Phase II at the Horn Rapids Landfii1 were analyzed
for 41 VOCs by the Air Pollution Sciences Laboratory at Battelle Memorial
Institute in Columbus, Ohio. '

dichlorodifluoromethane
1,2,-dichloro-1,1,2,2,-te
methyl bromide
trichlorofluoromethane
dichloromethane
1,1,2-trichloro-1,2,2-tri
trichloromethane
1,1,1-trichloroethane (1,
carbon tetrachloride (CCI
trichloroethene (TCE)
trans-1,3-dichloropropene

toluene

The analyzed compounds are

trafluoroethane

fluoroethane .

1,1-TCA) .

4) | e
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methyl chloride

vinyl chloride

ethyl chloride
1,1-dichloroethene
1-1—d1ch1orbethane
cis-1,2-dichloroethene
1,2-dichloroethane
benzene
1,2~dich1oropropane
cis-1,3,-dichloropropene
1,1,2-trichloroethane

tetrachloroethene (PCE)



Hygienists (1989) are presented in Table 1.

chlorobenzene
m+p-xylene
1,1,2,2-tetrachloroethane

1,3,5-trimethylbenzene

benzyl chloride

p-dichlorobenzene
1,2,4-trichlorobenzene
hexachlorobutadiene

3-chloropropene.

ethylbenzene
styrene |
o-xylene

1,2,4-trimethylbenzene

‘o~d1¢h10robenzene

o-dichlorobenzene
4-ethyl toluene

1,2-dibromoethane

The Threshold Limit Values(a) (TLV) for those of the above VOCs that
have values listed by the American Conference of Governmental Industrial

RESULTS OF PHASE 1 MONITORING AT THE 1100-2 AND 1100-3 DISPOSAL PITS

downwind of the 1100-3 Disposal Pit (Table 2).

Slightly elevated levels of tetrachloroethylene (PCE), 1,1,1-
trichloroethane (1,1,1-TCA), and trichloroethylene (TCE) were detected

Concentrations of carbon

tetrachloride (CC14) were also ahove background levels. Impurities in the
CMS tubes prevented a more quantitative estimate of airborne CCl4 concen-

trations.

Although slightly elevated above background values, all the VOCs

measured near the disposal pits were present in concentrations that are many
orders of magnitude below their respective TLVs (Table 1).

sample (including the control blank).

Several SVOCs were detected in significant, but equal, amounts on every

The laboratory staff theorized that

the uniformly elevated concentrations of several SVOCs were the result of

overheating the PUF material during sample cleaning.

Pesticides and PCBs

were not detected in significant quantities on any PUF sample.

(a)

Threshold Limit Values refer to the airborne concentrations of
substances and represent conditions under which it is believed that
nearly all workers may be repeatedly exposed day after day without

adverse effect.



TABLE 1. Threshold Limit Values for Volatile Organic Compounds Detected in
the 1100-EM-1 Operable Unit. Values are from the American Confer-
ence of Governmental Industrial Hygienists (1989). Values are
presented in units of ng/1 to be consistent with the units used in
reporting measurements from 1100-EM-1 air mon1tor1ng Threshold
limit values are typically reported in mg/m3.

‘ ‘ Threshold Limit Value (air-
Pollutant borne concentration) (ng/1)

dichlorodifluoromethane = 4,950,000
methyl chloride 103,000
1,2,-dichloro-1,1,2,2,-tetrafluoroethane 4,170,000
V1ny1 chloride ‘ 13,000
methyl bromide 19,000
ethyl chloride _ 2,640,000
trichlorofluoromethane 5,620,000
1,1-dichloroethene 20,000
dichloromethane 174,000
1,1,2-trichloro-1,2,2-tetrafluoroethane 7,670,000
1,1-dichloroethane 810,000
cis-1,2-dichloroethene 793,000
trichloromethane ‘ 49,000
1,2-dichloroethane 40,000
1,1,1-trichloroethane (1,1,1-TCA) 1,910,000
benzene 32,000
carbon tetrachloride (CC]4) 31,000
1,2-dichloropropane 347,000
trichloroethene (TCE) 269,000
cis-1,3,-dichloropropene 4,500
trans-1,3-dichloropropene 4,500
1,1,2-trichloroethane 55,000
toluene 377,000
tetrachloroethene (PCE) ‘ 339,000
chlorobenzene 345,000
ethylbenzene ’ 434,000
m+p-xylene 434,000
styrene . 213,000
1,1,2,2-tetrachloroethane 6,900
o-xylene : - 434,000
1,3,5-trimethylbenzene 123,000
1,2,4-trimethylbenzene ‘ 123,000
benzyl chloride : 5,200
p-dichlorobenzene - 451,000
o-dichlorobenzene 301,000
1,2,4-trichlorobenzene ‘ 37,000
hexachlorobutadiene 210
octane 1,400,000

Note: Compound names ending in “ethene" may be named elsewhere with
the ending "ethylene."
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TABLE 2. Volatile Orga?1c Compound Measurements at the 1100-2 and 1100-3
Disposal Pits

Pollutant Concentrations at

Upwind Downwind
Monitoring Monitoring
Location (ng/1) Location (ng/1)
PCE 0.04 0.18
1,1,1-TCA <o.oos§bg 0.15
CClg - <0.005(b 1.1
TCE 0.04 0.2
Benzene 0.4 0.25
Toluene - <0.005(b) <0.005(b)
~ Octane 0.125 0.55

(a) Sampling volume at the upwind moni-
- toring location: 38.4 1.
Sampling volume at the downwind moni-
toring location: 46.3 1.
(b) below minimum detectable.

The analyses of Teflon filters showed significant quantities of alumi-

- num, silicon, sulfur, potassium, calcium, and iron in airborne particulates.
These are the normal constituents of the local soil; concentrations of these
elements were similar on both the upwind and downwind filters. In addition
to these elements, copper and zinc were also detected on upwind and downwind
filters. It is believed that these two elements, and some of the aluminum
and silicon, may have been the result of contamination from the samp1ihg
instrument. Elevated levels of heavy metals (e.g., lead, arsenic, uranium)
were not detected on any of the filters.

RESULTS OF PHASE T MONITORING AT THE HORN RAPIDS LANDFILL

STightly elevated levels of PCE (on the order of 4 or 5 times background
levels) were detected downwind of the Horn Rapids Landfill (Table 3). Con-
centrations of 1,1,1-TCA, CC14, and TCE were slightly higher upwind of the
landfill. The background concentrations of VOCs were significant higher
during this monitoring event than during the mbnitoring event at the 1100-2
and 1100-3 Disposal Pits. Less favorable dispersion conditions account for
much of this difference, although the elevated background concentrations of
some VOCs might in part be due to other pollution sources in the area (e.g.,
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TABLE 3. Volatile Organii gompound Measurements at the Horn
Rapids Landfillla

Pollutant Concentrations at
Upwind Downwind 1 Downwind 2
Monitoring Monitoring ~ Monitoring
Location (ng/1) Location (ng/1) Location (ng/1)

PCE 0.45 2.4 2.9
1,1,1-TCA 0.85 7.0 6.5
CCl4g 2.2 1.9 1.8
TCE 3.4 2.2 2.2

(a) Sampling volume at the upwind monitoring‘1ocation: 18.9 1.
Sampling volume at the 1st downwind monitoring location:
Sampling volume at the 2nd downwind monitoring location:

——
DD
~~3

emissions from a nearby fuel fabrication facility or automobile emissions
along Horn Rapids Road). It is important to emphasize that all the VOCs mea-
sured near the Horn Rapids Landfill were present in concentrations that are
many orders of magnitude below their respective TLVs (Table 1).

Several SVOCs were detected in roughly equivalent concentrations at the
upwind and downwind monitoring locations. Benzoic acid was tentatively iden-
tified at one downwind monitoring location but not at either the other down-
wind monitoring location or the upwind monitoring location. Pesticides and
PCBs were not detected on any PUF samples.

The analyses of Teflon filters showed significant quantities of alumi-
num, silicon, sulfur, potassium, calcium, and iron in airborne particulates.
These are the normal constituents of the local soil; concentrations of these
elements were similar in both the upwind»and downwind filters. Elevated
levels of heavy metals (e.g., lead, arsenic, uranium) were not detected on
any of the filters. During separate sampling for asbestos, under conditions
that would maximize the suspension of asbestos fibers from the Horn Rapids
Landfill, asbestos fibers were not detected on either of the filters deployed
downwind of the landfill's asbestos disposal area. Asbestos concentrations
were reported as being below the minimum detectable level of 0.02 fibers/cc
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(<0.03 fibers per field). The lowest TLV for asbestos is 0.2 fibers/cc
(American Conference of Governmental Industrial Hygienists 1989).

RESULTS OF PHASE I MONITORING AT THE BATTERY ACID PIT

S1ightly elevated levels of PCE, 1,1,1-TCA, and TCE were detected upwind
of the Battery Acid Pit (Table 4). This may be the result of the proximity
of the waste site to local sources of pollution or the effects of the 1170
Building on air flow at the downwind monitoring location. A!l other VOCs

were measured at concentrations comparable to those measured on the control
blank.

Several SVOCs were detected in roughly equivalent concentrations at the
upwind, downwind, and blank samples. Pesticides and PCBs were not detected
on any PUF sample. Particulate sampling was not conducted at this site dur-
ing this phase of monitoring, because the heavy metals contained in the
liquids that were dumped into the pit are currently buried beneath fil1l mate-
rial. A mechanism for entraining waste site particulates into the atmosphere
will not exist until intrusive activities disturb the site and bring
contaminated soils to the surface.

TABLE 4. Volatile Organic Compound Measurements at the Battery Acid Pit(a)

Pollutant Concentrations at

Upwind Downwind
Monitoring Monitoring
Location (ng/1) Location (ng/1)
PCE 0.17 0.04
1,1,1-TCA 1.0 0.80
CClg 0.47 0.45
TCE - 0.49 0.37

(a) Sampling volume at the upwind monitoring .
location: 5.7 1.
Sampling volume at the downwind monitoring
location: 4.5 1.
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RESULTS OF PHASE 11 MONITORING AT THE 1100-2 DISPOSAL PIT

The concentrations of the standard SVOCs sampled during monitoring event
"F' were all below minimum detectable levels. Any supplementary SVOCs
detected during the analysis of samples were present in similar quantities on
both field samples and the control blank, indicating that these compounds
were sample-handling or laboratory contaminants and were not present in the
atmosphere near the waste site. Laboratory data sheets for the PUF samples
and glass-fiber filters are presented in Appendix E.

The laboratory analysis of the CMS tubes collected during monitoring
event "F" indicated extremely low concentrations of VOCs in the vicinity of
the 1100-2 Disposal Pit (Table 5). The TLVs for PCE, 1,1,1-TCA, CClg, and
TCE are hundreds to thousands of times greater than the concentrations that
were detected at the monitoring locations., VOC concentrations were slightly
higher 1n the samples collected downwind of the drilling site than in the
sample collected upwind of the site; however, these differences are well
within the bounds of uncertainty associated with sample collection efficien-
cies, flow rate measurements, and laboratory analysis techniques.

This analysis indicates that significant levels of SVOCs and VOCs were
not present in the atmosphere near the disposal pit during monitoring event
"F'. If these compounds were being emitted to the atmosphere from the 1100-2
Disposal Pit, their emission rates were extremely low.

TABLE 5. Volatile Orga?ig Compound Measurements at the 1100-2
Disposal Pit (a

Pollutant Concentrations at

Upwind Downwind 1 Downwind 2
Monitoring Monitoring Monitoring
Location (ng/1) Location (ng/1) Location (ng/1)
PCE 0.02 0.05 0.22
1,1,1-TCA 0.30 2.1 4.9
CClg 0.43 0.65 1.2
TCE 0.08 0.16 0.39

(a) Sampling volume at the upwind monitoring location: 6.4 1.
Sampling volume at the NE downwind monitoring location: 3.1 1.
Sampling volume at the NNE downwind monitoring location: 5.1 1.
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RESULTS OF PHASE I1 MONITORING AT THE HRL~2 DRILLING SITE IN THE HORN
RAPIDS LANDFILL

The concentrations of pesticides and PCBs sampled during this monitoring
event (a combination of both PUF and filter samples) were all below minimum
detectable levels., Laboratory data sheets for the PUF and glass-fiber filter
samples collected during monitoring event "G" are presented in Appendix E.

The Taboratory analysis of the CMS tubes collected during monitoring
event "H" indicates that a variety of VOCs was present at low concentrations
near the drilling site (Table 6). The VOCs detected at concentrations
exceeding 1 ng/1 are trichlorofiuoromethane, dichlorodifluoromethane,
benzene, toluene, 1,1,1-TCA, and m+p-xylene. The TLVs for these VOCs are
thousands of times greater than the measured pollutant concentrations. The
highest concentration for a VOC at a single monitoring location is just over
20 ng/1 of trichlorofluoromethane. Results of sampling did not indicate any
significant increase in the concentrations of VOCs downwind of the drilling
site. Any VOCs emitted from the borehole during monitoring event "H" are
indistinguishable from the low background concentrations of VOCs that were
present during the monitoring event.

The laboratory analysis of the CMS tubes collected during monitoring
event "I" indicate that a variety of VOCs were present at low concentrations
near the drilling site (Table 7). The VOCs detected at concentrations
exceeding 1 ng/1 are trichlorofluoromethane, dichlorodifluoromethane, methyl
chloride, benzene, 1,1,1-TCA, CCl4, and toluene. The TLVs for each of these
VOCs are thousands of times greater than the measured pellutant concentra-
tions. The highest concentration for a VOC at a single monitoring location
is just under 14 ng/1 of trichlorofluoromethane. Results of sampling did not
indicate any significant increase in the concentrations of VOCs downwind of
the drilling site. Any VOCs emitted from the borehole during monitoring
event "I" were indistinguishable from the background concentrations of VOCs
that were present during the monitoring event.
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TABLE 6,

e vt esarast o

Volatile Organic Compound Measurements for Monitoring Event "H" at
the HRL-2 Drilling Site. "ND" indicates that less than 1 ng of the
indicated compound was present in the GC/MS trap during the
sample's analysis. For the sampling volumes associated with this
monitoring event ({.e., 16 ~ 39 1), an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.1 ng/1.
On the field blank, none of the tested compounds was present above
the "ND" level, '"***¥*! {ndicates that interference from another
compound prevented the detection of the indicated compound.

CMS Tubes
Compound H2C H3C H4C H7C ({1:1o HeC HAC
{(ng/1)
dichlorodifiuoronethane 1.82 1.90 2.01 2.2 2.11 seeny LT
sathy| chloride #.66 ".99 8.54 0.94 §.55 XX 8,34
{,2-dichloro-1,1,2,2-tetraf luoroethane KD ND NO ND ND ND ND
vinyl chloride : ND ND ND ND ND ND NO
aethy!| bromide ND ND NO ND ND ND KO
athyl chloride ND N L])] ND ND ND ND
trichlorof luoronethane 13.34 0.09 18,48 18.05% 36,04 17.82 20.52
{,1-dichloroethena : ND ND ND MD ND .14 NO
dichioremethane ‘ ND ND ND ND ND KD ND
«d«chloropropene ND MD ND ND ND KD ND
1,1, 2-trichloro~1,2,2-trifluoroethans 8.7 .77 9.82 8.77 €.78 1.63 .71
1,1<dichloroethane ND ND ND ND ND ND ND
cis-1,2-dichloroethene ND ND NO L1 NG ND ND
trichioromethane 082 £.12 8.48 0.18 ND ¢.12 0.21
1,2-dichloroathane ND ND ND ND ND ND ND
1,1, 1-trichloroethane 9.89 §.956 1.19 1.3 1.07 #.80 0.99
benzene 1.09 1,86 1.2 #.84 .72 #.52 LT
carbon tetruchloride 8.64 8.72 8.75 8.7 8.0  9.53 0.87
{,2-dichloropropane KO ND ND HD ND ND ND
trichlorcathene ND ND ND Ko ND NO ND
cis-1,3-dichloropropens ND ND ND KD ND ND NO
trans~1,3-dichloropropene NO ND KD ND ND ND ND
1,1,2«trichlorosthane ND ND ND ND ND ND ND
tolusne 129 4.06 4.44 1.22 #.81 §.98 §.58
1,2-dibromoothane - ND ND HD ND ND ND ND
Yntrachloroethane NO §.15 8.41 §.48 ND f.11 ND
chlorobenzene ND ND ND ND ND ND ND
ethylbenzene §.29 #.15 8.37 §.28 .13 [V 8.14
neperylane 8.81 4.32 1.0 §.64 0,43 §.31 $.19
styrene NO ND ~ND ND ND KD NO
1,1,2,2-tebrachloroethane ND ND ND ND NO ND ND
o-xylena 8.4 6.14 9.40 0.25 §.18 8.12 LY )
4«athyl| toluene ND ND ND ND ND ND ND
1,3,5~Lrinethylbenzens 0.19 f.34 8.19 ND ND ND HOD
\'2’4‘.\,r|.gbhy|bqnlenq #.31 9.39 ¥.34 §.21 $.26 ND L]0]
benzyl chloride ND NO ND ND ND NO ND
n~-dichlorobenzane ND ND ND R0 ND L1 ND
p-dichlorobenzene ND ND ND ND ND ND ND
o-dichlorobenzene ND ND ND ND ND ND ND
1,2,4-Lrichlorobentens ‘ ND ND ND KD ND ND ND
hexachlorobutadiens ND ND ND ND ND ND ND
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TABLE 7., Volatile Organic Compound Measurements for Monitoring Event "I" at
the HRL-2 Drilling Site. "ND" indicates that less than 1 ng of the
indicated compound was present in the GC/MS trap during the |
sample's analysis. For the sampling volumes associated with thls
monitoring event (i.e., 17 - 64 1), an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.1 ng/1.
On the field blank, none of the tested compounds was present above
the "ND" level, "#****! {ndicates that interference from another
compound prevented the detection of the indicated compound.

CWS Tubes
Compound - [AC [2¢ 14¢ 17¢ 18¢ 19¢C
(ng/1)
dichlorodifluoromethine 2.35 TIYY) YL 2.1/ 1.98 2.18
nathy! chloride 8,72 1s000 10009 1.18 8.56 §.87
{,2-dichloro-1,1,2,2«tetrafluoroeathane HD ND ND ND ND NO
vinyl chlorida NO ND ND NO ND ND
nathy!| bromide ND ND ND ND NO NO
sthyl chloride ND ND WD ND ND ND
trichlerofluoromathane 8.47 13.83 2,04 11,47 13,41 .17
1, 1-dichloroethene HD #.26 ND ND ND ND
dichlaromethane ND ND ND ND ND ND
J-chloropropens ND ND ND ND ND ND
1,1,2-trichloro-1,2,2-trifluoroethane 8.84 2.6¢ 8.76 #.92 2.87 0.79
!, l-dichloroathane ND ND ND ND ND ND
cis~1,2-dichloroathene ND ND NO ND ND ND
trichloromethane ND ND ND ND ND ND
1,2-dichloroethane ! ND ND ND ND ND ND
I,1,1-trichloroethans 1.81 0,44 0.79 2,09 1.42 1.89
benzene g.88 8,90 8.93 1.856 8.92 8.78
carbon tetrachloride 8.83 B.40 0.78 8.75 0.74 .71
1,2-dichloropropane ND ND ND ND ND ND
trichloroethene ND ND ND HD ND ND
cis-l,3-dichloropropens ND ND ND ND ND ND
trans-1,3-dichloropropane ND ND ND ND ND ND
1,1,2-trichlorcathane ND ND ND ND NO ND
toluene 0.48 1.18 8.83 8.6¢ 8.088 1.29
l,2-dibromoethane NO ND ND ND ND ND
tetrachloroethene ND ND 8.11 ND 1.28 0.81
chlorobenzene ND ND NO ND ND ND
athyibenzene ND 8.11 g.16 #.12 .19 6.16
a-p-xylene 8.23 8.23 8,47 8,32 8.37 U.41
styrene ND ND ND ND ND ND
1,1,2,2-tetrachloroethane ND ND ND ND ND ND
o-xylene g.18 ND 8.19 8.13 8.4 .18
4-ethyl| toluene ND ND KD ND ND ND
1,3,5-trinethylbenzene ‘ ND ND ND KD ND ND
1,2,4-trimethylbenzene ND ND 0.14 ND 8.85 §.51
benzy! chloride ND ND ND ND NO ND
u-dichlorobenzene ND ND ND ND ND b.15
p-dichlorobenzens ND ND ND ND ND ND
o-dichlorobenzeno ND ND ND ND ND ND
1,2, 4«trichlorobenzena ND ND ND ND ND ND
hexachliorobutadiene ND ‘NO ND ND ND ND
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RESULTS OF PHASE IT MONITORING AT THE HRL-10 DRILLING SITE IN THE HORN RAPIDS
LANDFILL

The concentrations of pesticides and PCBs sampled dur1ng this mon1tor1ng
event (a combination of both PUF.and filter samples) were all below minimum
detectable levels. Laboratory data sheets for the PUF and glass-fiber filter
samples collected during monitoring event "J" are presented in Appendix E. !

The laboratory analysis of the CMS tubes collected during monitoring
event "K" indicates that a variety of VOCs was present at low. concentrations
near the drilling site (Table 8). The VOCs detected at‘concentrations
exceeding 1 ng/1 are trichlorofluoromethane, dichlorodifluoromethane, methy1
chloride, benzene, toluene, 1,1,1-TCA, PCE, and 1,3,5-trimethy1benzené. The
 TLVs for these VOCs are thousands of times greater than the measured pollut-
ant concentrations. The highest concentration for a VOC at a single monitor-
‘ing location is just over 18 ng/1 of trichlorofluoromcthane. Results of
sampling did not indicate any significant increase in the concentrations of
VOCs downwind of the drilling site. Any VOCs emitted from the borehole
during monitoring event "K" are indistinguishable from the background con-
centrations of VOCs that were present during the mon1tor1ng event.

The Taboratory ana1ysxs of samples collected during mon1tor1ng event "L"
indicated that a variety of VOCs were present in detectable concentrations
near the dril]ing site (Table 9). The VOCs detected at concentrations
exceeding 1 ng/1 are trichlorofluoromethane, dichlorodifluoromethane, methyl
ch]oride, 1,1,2-trichloro-1,2,2-trifluoroethane, benzene, 1,1,1-TCA, toluene,
PCE, and 1,2,4-trimethylbenzene. The TLV values for each of these VOCs are
thousands of times greater than the measured pollutant concentrations. The
highest concentration for a VOC at a single monitoring location is just under
22 ng/1 of trichlorofluoromethare. Results of sampling did not indicate any
significant increase in the concentrations of VOCs downwind of the drilling
site. Any VOCs emitted for the borehole during monitoring event "L" were
indistinguishable from the background concentrations of VOCs that were
present during the monitoring event.
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TABLE 8. Volatile Organic Compound Measurements for Monitoring Event "K" at
‘ the HRL-10 Drilling Site. "ND" indicates that less than 1 ng of
the indicated compound was present in the GC/MS trap during the
sample‘s analysis. For the sampling volumes associated with this
monitoring event (i.e., 12 - 31 1), an "ND" value corresponds to a

minimum detectable atmospheric concentration of less than 0.1 ng/Tl.

On the field blank, none of the tested compounds was present above
the "ND" level. "*****" jpndicates that interference from another
compound prevented the detection of the indicated compound.

CMS Tube
Compound ‘ B ¢ 1w K4C KSsC Kec . K7¢ K8ec K9C
(ng/1)

dichlorodifluoromethane . ‘ 2.19 seese Y 8.43 7.19 2.81 2.84
mathyl chloride rese sseae senne 1.18 3.587 1.208 .79
1,2-dichlero-1,1,2,2- tetrafluorocthano ND ND ND ND ND ND ND
vtnyi chloride ‘ ND ND ND ND ND ~ND ND
sethyl bromide . KD ND ND ND HO ND ND
athyl chloride ND ND ND ND ~ND ND NU
trichlorofluoromethane 1.17 2.83 8.45 14.239 7.19 17.66 18.19
1,1-dichloroethene } ' D 8.16 ND ND ND ND ND
dichloromethane ND ND ND ND ND 8.65 8.39
3-chloropropene : ND ND ND ND ND ND ND
1,1,2-trichloro-1,2,2-trifluoroethane 8.75 8.85  8.81 .67 ND e.71 8.71
l,1-dichloroethane NO ND ND - KD ND ND ND
cis-1,2-dichloroethene ND ND ND ND ND ND ND
trichloromethane ND ND ND ND ND ND ND
1,2-dichlorcethane ND ND ND ND ND ND ND
1,1,1-trichioroethans 1.89 8.58 #.95 1.03 1.18 1.82 1.13
benzene #.99 8.681 8.65 8.91 1.6} $.83 8.97
carbon tetrachloride 8.55 8.35 #.57 #.55 9.37 8.64 p.684
1,2-dichloropropane : NO . ND ND ND ND ND ND
trichlorocethene o ~ ND ND ND ND ND ND ND
cis-1,3-dichlorepropens ND ND ND ND ND ND ND
trans~-1,3-dichloropropene ND ND ND ND ND ND ND
1,1,2-trichloroethane : ND ND ND ND ND ‘ ND ND
toluene 8.45 @.45 8.49 4.91 9.54 2.72 2.2%
1,2-dibrosoethane ND ND ND ND ND ND ND
tetrachiorcethene ND 9. 44 ND ND 1.74 8.89 1.42
chlorobenzene ND ND ND ND ND ND ND
ethylbenzene #.13 ND ND ND 8.14 ND .11
asp-xylene ND ND ND XD 8.23 8.18 8.17
styrene ND ND ND ND ND ND ND
1,1,2,2-tetrach|oroethane . . ND ND ND ND ND ND HD
o-xylene ND ND . ND ND ND ND ND
4-ethy! toluene ND ND ND ND ND ND ND
1,3,5-trinethylbenzene : ) ND ND ND HOD 1.12 g8.78 . 8.7§
1,2,4-%riaethylbenzene ND 8.51 ND ND 9.96 8.79 §.88
benzy! chloride ND NO ND ND ND ND ND
a-dichlorobenzene ND ND ND ND ND ND ND
p-dichliorobenzene ND ND ND ND ND ND ND
o-dichlorobenzene ND ND ND ND ND ND ND
1,2,4-trichlorobenzene ND ND NO ND ND ND ND

ND

hexachlorobutadiene ND NO ND ND ND ND




TABLE 9. Volatile Organic Compound Measurements for Monitoring Event “L" at

the HRL-10 Drilling Site.

"ND" indicates that less than 1 ng of
the indicated compound was present in the GC/MS trap during the
sample's analysis. For the sampling volumes associated with this

monitoring event (i.e., 6 - 18 1), an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.2 ng/1.
On the field blank, none of the tested compounds was present above

the "ND" level.

"xkkkk! indicates that interference from another
compound prevented the detection of the indicated compound.

CHS Tube
Compound Lic L2c Lac L.4C Ls6 LsC Lac L9c LAC
(ng/1)
di¢hiorodifiuvorosethane 1.77 3. 1.21 11,99 2.49 1.84 10.51 8.84 2.50
sethyl| chloride seeee 1.88 6.81 6.14 0.62 1.18 6.75 3.28 1.13
1,2-dichioro-1,1,2,2-tatrafluoroethane L] ND 2.34 ND L[] NO ND ND ND
vinyl chloride HO 0.55 ND ND ND L1} ND L1 ‘WO
sethy! broaide ND ND ND ND ND ND ND ND ND
ethy!l chloride NO Ho ND ND ND ND ND ND ND
trichlorofluoroaathane 9.20 20.81 8.55 12,70 15.18 12.80 12.21 21.27 18,89
1,1-dichloroethene ND ND ND ND 'NO MO ND KD NO
dichloronsthana ND ND ND ~ ND ND HD NO ND ND
3-chloropropene ND ND ND ND ND ND ND KD ND
1,1,2-brichloco-1,2,2-triflucroethane 0.00 0.8¢% 4.0) [J.1] 8.80 8.42 ND 1.1 0.64
l,1-dichloroethane HD ND ND ND ND ND ND ND ND
cis-1,2-dichioroathane XD ND ND ND ND [1] ND HO ND
trichlorowstnine ND ND' ND ND ND ND ND ND NO
1,2-dichicroethane ND ND ND ND ND no X0 LU] ND
1,4, 1-trichloroethana £.88 0.95 .78 ¥.90 8.95 .78 1.30 3.83 1.58
benzene 4.8) 9.89 .82 1.86 1.608 9.82 [ D a4 1.85 0.85
carbon tetrachloride .39 .17 [ ] ] §.00 8.64 .47 §.00 §.00 .50
1,2-dichloropropana ND Ho ND ND NO ND HD ND NO
trichloroethena ND NO ND ND ND ND ND ND ND
cis-1,3-dichioropropene ND HD ND 1] NO ND ND ND ND
trana-1,3-dichloropropena ND NO NO L1} ND ND ND NO ND
1,1,7-trichloraoethane NO NO ND ND ND KD ND KD XD
toluens 1.79 .72 8.82 2.21 2.61 © #6858 2.61 26.88 19.06
1,2-dibrosoethans Ho ND ND ND NO ND ND ND ND
tetrachlorosthens ND ND 1.29 .97 L1 .74 1.69 2.12 1.38
chlorobenzenae ND KD ND ND NO ND ND ND NO
athylbenzene ND ND ND L] WD ND NO ND ND
sep-uylene ND XD 8.51 §.45 0.29 .23 ND ND §.232
styrenas XD ND NU NO ND ND - ND ND NO
1,1,2,2-tetrachloroathane ND ND ND ND NO ND ND ND NO
o-tylane ND L1 NO ND ND ND ND ND NO
4-ethyl toluene NO XD ND ND ND ND HD ND ND
1,3,5-trinathyibenzene ND XD .19 0.39 #.45 ND ND ND 0.38
1,2,4-tr1sethylbenzene ND ND §.65 1.08 47 ND .09 2.82 .77
bentyl chloride ND ND ND ND ND ND ND ND ND
a-dichlorobenzens ND ND ND ND ND ND ND ND ND
p-dichliorobenzens ND ND ND ND ND ND ND ND ND
o-dichlorobentene ND ND ND ND ND ND ND ND ND
1,2, 4-vrichlorobenzene MO ND ND ND L'} ND ND ND ND
hexachlorobutadiene NO ND ND HD NO ND ND NO ND
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It is interesting to note the different concentrations of VOCs detected
by CMS tubes operated in a side-by-side mode (e.g., L1C and L9C). Although
these tubes were exposed at the same monitoring location and for the same
period of time, they show differences in pollutant concentrations that are
comparable to those observed when comparing concentrations from the upwind
monitoring site to those recorded for any of the downwind monitoring loca-
tions. This suggests that the concentration differences between samples are

insignificant when concentrations as low as observed during this study are
compared.



PROCEDURAL CHANGES TO IMPROVE PERFORMANCE IN FUTURE MONITORING PROGRAMS

Based on lessons learned during Phase II of the air quality monitoring
program, four modifications are being considered for incorporation in future
air quality monitoring procedures. First, a new "even-flow" manifold is
needed to clean CMS tubes in the gas chromatograph oven. Concerns have been
raised about the unequal flow rates through the CMS tubes when they are
cleaned using the old linear manifold. Although contamination problems have
not occurred, an even-flow manifold would ensure the same flow rate through .
the sampling tubes and guarantee a more uniform cleaning of the tubes. This
would be especially important if a contaminated batch of CMS tubes were being
- ¢leaned for reuse.

Second, additional testing is required to quantify CMS tube pérformance;
this is particularly important in cases for which low VOC concentrations are
anticipated. Experiments involving the sampling of known pollutant
~concentrations are required to gage CMS tube performance at various exposure
levels. Experiments involving side-by-side sampling are required to
determine if concentration variations between samples are due to unquantified
Jncertainties or variations in a p011utant's atmospheric concentrations.

Third, the use of mass flow meters to measure flows through sampling
media will be assessed. The use of flow meters would allow us to directly
measure total flow through a sampler instead of computing this value from one
or more quick flow check measurements during the course of monitoring.
Several flow meters have been purchased by the Pacific Northwest Laboratory
for use in environmental mohitoring programs. We will carefully assess the
performance of the flow meters during their routine use for other projects
and determine if we can apply them for use during future monitoring events at
hazardous waste sites. ‘ |

Fourth, methods must be routinely applied to reduce vibration within
sampler housings when PS-1 sampler pumps are being used. Pump vibration has
shown a tendency to loosen the glass wool plugs on the CMS tubes and cause
the tube to malfunction. The use of bubble wrap and other vibration reduc-
tion methods will be explored.
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© CONCLUSIONS

The first phase of air quality monitoring at the 1100-EM-1 Operahle Unit
was conducted in April and May 1989. The air pollutants monitored during
this study included volatile organic compounds, semivolatile organic com-
poUnds (pesticides and PCBs are included in this‘category), heavy metals, and
asbestos. Monitoring was conducted at several locations near each waste site
(the 1100-2 and 1100-3 Disposal Pits, Horn Rapids Landfi]], and Battery Acid
Pit)‘to determine upwind and downwind pollutant concentrations.

The second phase of air quality monitoring at the 1100-EM-1 Operable
Unit was conducted in September 1989 and January 1990. The air pollutants
monitored during this study included a wide range of volatile organic com-
pounds and semivolatile organic compounds (pesticideé and PCBs are included
in this category). Monitoring was conducted at several locations near the
1100-2 Disposal Pit and in the Horn Rapids Landfill at the HRL-2 and HRL-10
borehole sites. Monitoring equipment was positioned to allow the assessment
of both upwind and downwind pollutant concentrations.

At each of the waste sites, detectable levels df volatile organic com-
pounds were measured in the air upwind and downwind of the borehole. Differ-
ences in pollutant concentrations between upwind and downwind monitoring
locations were not statistically significant. The threshold limit values for
each of the detected volatile organic compounds were hundreds to thousands of
times greater than measured concentrations. Even under less favorable
dispersion conditions, threshold limit values would still be hundreds of
times greater than projected volatile organic compounds concentrations.
Although this study indicates that emission rates from the waste sites were
extremely Tow during our monitoring events, we have not estimated the degree
to which these emission rates might change if additional Horn Rapids Landfill
boreholes are drilled during summer months (when higher air and sub-surface
temperatures might increase volatization rates).

Semivolatile organic compounds were not detected in the atmosphere
near the waste sites; laboratory data indicated that each of the analyzed
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semivolatile organic compounds had concentrations below minimum
detectable Timits. ‘

Elevated concentrations of heavy metals were not measured on any of the
filters collected downwind of the waste sites during Phase I sampling. Also

during Phase I, asbestos fibers were not detected downwind of the Horn Rapids
Landfill. ' |

The results of the air quality monitoring program indicate that signifi-
cant concentrat1ons of vo]atlle organ1c compounds, semivolatile organic com-
pounds, SVOCs heavy metals, and asbestos fibers were not being emitted to

the atmosphere from 1100-EM-1 waste sites before or during intrusive RI
activities.

Because the atmospheric pathway for pollutant exposure at the 1100-EM-1
was found to be insignificant during Phases I and II, it was determined that
a third phase of air quality monitoring to 1nvest1gate air quality after the
completion of intrusive RI activities would not be required.
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METEOROLOGICAL DATA FOR EACH MONITORING EVENT

Meteorological data for the 1100-EM-1 air quality monitoring events are
presented in this appendix. The data were collected from Hanford
meteorological monitoring stations located near the waste sites (the 300 Area
and Richland stations) or from a portable meteorological tower that was
deployed near the waste site just before a monitoring event. The 300 Area
meteorological monitoring station is located near Highway 4S5 (Stevens Drive),
under 1 mi (1.6 km) north-northeast of the Horn Rapids Landfill. The
Richland meteorological monitoring station is located on the roof of the
Richland Airport control tower. This station is about 2 mi (3 km) south-
southwest of the 1100-2 and 1100-3 Disposal Pits. If used during a

monitoring event, a portable meteorological monitoring tower was positioned
as indicated.
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Meteorological Data Collected During Moniforing Event "B"
Monitoring at the I1100-2 and 1100-3 Disposal Pits

Date: April 3, 1989

Data were collected using the supplementary monitoring tower. The portable
tower was located 200 ft (60 m) southwest of the 1100-3 Disposal Pit 3.

Temperature at start of monitoring event: 62°F €17°Cg
Temperature at end of monitoring event:  63°F (17°C

The wind direction presented below 1s the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtaig)the mean transport direction (the direction the wind was blowing
toward).

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) {mph
13:00 12:00 220° 8.3
13:15 12:15 250° 9.1
13:30 12:30 240° 9.4
13:45 12:45 280° 7.3
14:00 13:00 295° 6.3
14:15 13:15 250° 7.9
14:30 13:30 295° 6.0
14:45 13:45 255° 8.4
15:00 14:00 240° 7.9
15:15 14:15 260° 7.3
15:30 14:30 265° 7.5
15:45 14:45 260° 11.0
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Meteorological Data Collected During Monitoring Event "C"
Standard Monitoring at the Horn Rapids Landfill

Date: May 2, 1989

The datalogger for the supplementary monitoring tower failed during this
monitoring event. Representative data are available from the 300 Area and
Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: ~ 69°F (21°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one-hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North, Add or subtract 180° to

obtaig)the mean transport direction (the direction the wind was blowing
toward) .

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)
11:00 10:00 230° 7
12:00 11:00 240° 4
13:00 12:00 160° 4

Richland Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) =~ (PST) (from N) {mph)
11:00 10:00 260° 6
12:00 11:00 250° 8
13:00 12:00 210° 4
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Meteorological Data Collected During Monitoring Event "D"
Asbestos Monitoring at the Horn Rapids Landfil]l

Date: May 24, 1989

Supplementary meteorological monitoring was not required during this
monitoring event. Meteorological observations at the 300 Area and Richland
Airport meteorology monitoring stations were r?pyesentative of the
conditions present at the landfill on this dayla),

Temperature during the monitoring event: » 67°F (19°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one-hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to

obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)
12:00 11:00 240° 19
13:00 12:00 240° 18
14:00 13:00 250° 17
15:00 14:00 250° 18
16:00 15:00 240° 18

Richland Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)
12:00 11:00 230° 19
13:00 12:00 230° 16
14:00 13:00 240° 16
15:00 14:00 260° 15
16:00 15:00 270° 15

(a) The strony atmospheric pressure gradient that was present on this day
produced uniform meteorological conditions over a wide area that
included the southern portion of the Hanford Site and north Richland.
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Meteorological Data Collected During Monitoring Event "E"
Standard Monitoring at the Battery Acid Pit

Date: May 25, 1989

The datalogger for the supplementary monitoring tower was stil1l inoperable
for this monitoring event. Representative data are available from the 300
Area and Richland Airport meteorology monitoring stations.

Temperature during the monitoring event: s 70°F (21°C)

The wind direction presented below is the mean direction the wind was blowing
from during each one-hour averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to

obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) {mph)
12:00 11:00 240° 12
13:00 12:00 210° 11
14:00 13:00 210° 10
15:00 14:00 240° 8
16:00 15:00 270° 6

Richland Meteorology Monitoring Station

| Wind Wind
Time Time Direction Speed
(PDT) (PST) (from N) (mph)
12:00 11:00 210° 11
13:00 12:00 200° 9
14:00 13:00 210° 7
15:00 14:00 260° 5
16:00 15:00 240° 7
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Meteorological Data Collected During Monitoring Event "F"
Monitoring ‘at the 1100-2 Disposal Pit

Date: September 15, 1989

Data were collected using the portable moritoring tower. The‘portab1e tower
was located about 100 ft (30 mg north of the northeast corner of the 1100-2
Disposal Pit. :

Temperature at start of monitoring event: 92°F (34°C)
Temperature at end of monitoring event: 72°F (22°C)

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtain)the mean transport direction (the direction the wind was blowing
toward) . :

: ‘ Wind ‘ Wind
Time Time ~ Direction Speed
(PDT) (PST) (from N) (mph)
18:00  17:00 : 250° 10
18:15 17:15 -245° 11
18:30 17:30 245° 10
18:45 17:45 - 255° 8
19:00 18:00 270° 5
19:15 18:15 265° 5
19:30 18:30 245° 4
19:45 18:45 220° 4
20:00 19:00 215° 5
20:15 19:15 215° 8
20:30 19:30 240° 9
20:45 19:45 230° 8
21:00 20:00 220° 7
21:15 20:15 220° 7
21:30 20:30 215° 7
21:45 20:45 215° 6
22:00 21:00 210° 6
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Meteorological Data Collected During Monitoring Event "G"
Monitoring at the Horn Rapids Landfill

Date: January 18-19, 1990

Meteorological data are collected at the 300 Area and Richland A1rport
meteorological monitoring stat1ons

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to
obta1n)the mean transport d1rect1on (the direction the wind was blowing
toward

300 Area Station Richland Airport Station
‘ Wind Wind Wind Wind
Time Direction Speed Direction Speed
(PST) (from N) - (mph) _(from N) ~ (mph)
13:00 - 1/18 10° 10 20° 6
14:00 350° 12 0° 9
15:00 350° -9 350° 10
16:00 340° 9 330° 8
17:00 340° 8 330° 7
18:00 10° 8 10° 5
19:00 10° 8 10° -5
20:00 0° 6 0° 4
21:00 340° 4 10° 3
22:00 10° 8 350° 5
23:00 350° 5 350° 3
24:00 350° 6 - 20° 3
01:00 -~ 1/19 0° 4 10° 4
02:00 | 20° 5 10° 4
03:00 150° 2 110° 3
04:00 210° 2 140° 3
05:00 180° 2 160° 3
06:00 220° 2 150° 2
07:00 - 310° 4 200° 1
08:00 20° 3 300° 3
09:00 250° 3 330° 1
10:00 340° 1 40° 2
11:00 40° 3 30° 2
12:00 40° 3 90° 2 .
13:00 160° 2 300° 1
14:00 : 150° 3 230° 1
15:00 - 190° 2 180° 2
16:00 190° 2 190° 3
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Meteorological Data Collected During Monitoring Event "H"
Monitoring at the Horn Rapids Landfil!

Date: January 18, 1990

Meteorological data are collected at the 300 Area and Richland Airport
meteorological monitoring stations.

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to
obtain)the mean transport direction (the direction the wind was blowing

- toward). : :

300 Area Station Richland Airport Station

Wind Wind Wind Wind
Time Direction Speed .Direction Speed
(PST) _(from N) (mph) _(from N) (mph)
12:30 - 360° ‘ 9 0° 7
12:45 n/a n/a 30° 7
13:00 10° . 11 40° 6
13:15 350° 10 ‘ 20° 7
13:30 n/a n/a - 0° 8

9

13:45 340° 13 : 0°
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Meteoro1o§ica] Data Collected During Monitoring Event "I"
Monitoring at the Horn Rapids Landfill

Date: January 18, 1990

Meteorological data are collected at the 300 Area and Richland Airport

meteoro]og1ca1 monitoring stations.

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging pericd. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to

obtain)the mean transport direction (the direction the wind was blowing
toward) .

300 Area Station Richland Airport Station

Wind Wind ~ . Wind Wind
- Time Direction Speed Direction Speed
- (PST) . from N) {mph) (from N) (mph)
18:15 340° 7 330° 7
18:30 340° 7 1330° 8
18:45 n/a n/a 340° 7
19:00 350° 8 340° 6
19:15 n/a n/a 0° 5
5

19:30 10° 8 10°
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Meteorological Data CoTlected During Monitoring Event “J"
Monitoring at the Horn Rapids Landfill

Date: January 23-25, 1990

Meteorological data are collected at the 300 Area and Richland Airport
meteorological monitoring stations.

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to
obtain)the mean transport direction (the direction the wind was blowing
toward) . '

300 Area Station Richland Airport Station

Wind Wind Wind Wind
Time Direction Speed Direction Speed

(PST) _(from N)  (mph) (from N) (mph)

14:00 - 1/23  290° . 22 290° 24

15:00 290° 19 280° 21
16:00 290° ’ 17 , 300° 18
17:00 250° 8 270° 11
18:00 260° 7 240° 8
10:00 - 1/24 200° 12 210° 8
11:00 210° 13 210° 10
12:00 210° 16 210° ‘ 11
13:00 210° 17 220° 12
14:00 220° 15 230° 11
15:00 220° ‘ 13 220° 10
16:00 ‘ 220° 9 230° b
17:00 190° 3 230° 6
18:00 140° 2 40° 1
19:00 120° 5 240° 1
20:00 ‘ 150° 8 210° 2
21:00 ‘ 150° 7 90° 1
22:00 140° 8 140° 3
23:00 150° 7 70° 1
24:00 130° 7 190° , 4
9:00 - 1/25  220° 9 220° 11
10:00 - 200° 8 210° 10
11:00 210° 20 210° 14
12:00 220° 27 220° 11
13:00 210° 24 220° 7
14:00 240° 18 260° - 14
15:00 250° 23 250° 15
16:00 250° 20 250° 18
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Meteorological Data Collected During Monftoring Event "K"
‘ Monitoring at the Horn Rapids Landfill

Date: January 23, 1990

Meteorological data are collected at the 300 Area and Richland Airport
meteorological monitoring stations.

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to
obtajg)the mean transport direction (the direction the wind was blowing
toward).

300 Area Station Richland Airport Station

Wind Wind Wind Wind
Time Direction Speed Direction Speed
(PST) (from N) (mph) (from N) (mph)
13:00 - 290° 21 290° 23
13:15 290° 23 290° 24
13:30 290° 24 290° 26
13:45 290° 22 290° 24
14:00 290° 20 290° 22

14:15 | 290° 21 280° 22
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Meteorological Data Collected During Monitoring Event "L"
Monitoring at the Horn Rapids Landfill

Date: January 24, 1990

Meteorological data are collected at the 300 Area and Richland Airport
meteorological monitoring stations. '

The wind direction presented below is the mean direction the wind was blowing
from during each 15-min averaging period. Winds are rounded to the nearest
10° and are measured clockwise from true North. Add or subtract 180° to
obta12)the mean transport direction (the direction the wind was blowing
towar

300 Area Station Richland Airport Station

‘ Wind Wind Wind Wind
Time Direction Speed Direction Speed
(PST) (from N) (mph) (from N) (mph)
11:30 210° : 16 220° 11
11:45 210° 18 210° ‘ 12
12:00 200° 17 220° 12
12:15 210° 13 220° v 12
12:30 n/a n/a 220° 11

12:45 210° ‘ 18 220° 11
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SAMPLING PARAMETERS

Information on sampling parameters for each monito:ing event is presented
in this appendix. The information presented includes sample id, the date of
sampling, instrument on- and off-times, the duration of sampling, the average
flow rate through the sampling instrument, and the total volume sampled.
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-~ Sampling
Sample Date(s) Started
1p(a)  Sampled (PDT)
B2F-U 4/03/89 12:50
. B2P-U 4/03/89 12:50
B2C-U 4/03/89 12:50
B1F-DW 4/03/89 12:50
B1P-DW 4/03/89 12:50
B4AC-DW 4/03/89 12:50
B3F-DE 4/03/89 12:52
B3P-DE 4/03/89 12:52
B3C-DE 4/03/89 12:52
BOF 4/03/89 -
BOP 4/03/89 -
BOC 4/03/89 -
ClF-U 5/02/89 9:55
cip-U 5/02/89 9:55
ca2c-u 5/02/89 9:55
C2F-DW  5/02/89 9:56
C2P-DW 5/02/89 - 9:56
C1C-DW 5/02/89 9:56
C3F-DE . 5/02/89 9:54
C3P-DE 5/02/89 9:54
- C3C-DE 5/02/89 9:54
COF 5/02/89 -
cop 5/02/89 -
CoC 5/02/89 -
D1A 5/24/89 12:55
D2A 5/24/89 12:55
DOA 5/24/89 -
E3F-U 5/25/89 12:40
E3P-U 5/25/89 12:40
E3C-U 5/25/89 12:40
E1F-D 5/25/89 12:41
E1P-D 5/25/89 12:41
E1C-D 5/25/89 12:41
EOF 5/25/89 -
EOP 5/25/89 -
EOC 5/25/89 -

Sampling Parametens

Sampling ©  Sampling Flow Volume
Ended - Duration Rate .  Samp)ed
(PDT) (min) (1/min) (1)
15:40 170 147 25,000
15:40 170 147 25,000
15:29 159 0.29 46
15:40 170 155 26,000
15:40 170 155 26,000
15:12 142 0.27 38
15:41 169 159 27,000
15:41 169 159 27,000

pump fail. - - -
10:59 64 156 10,000
10:59 64 156 10,000
10:59 64 0.30 19
11:00 64 147 9,400
11:00 64 147 9,400
11:00 64 0.23 15
10:58 64 135 8,700
10:58 64 135 8,700
10:58 64 0.23 15
15:56 181 0.50 91
15:56 181 0.54 97
13:40 60 144 8,600
13:40 60 144 8,600
13:40 60 -0.075 4.5
13:41 60 147 8,800
13:41 60 147 8,800
60

13:41

0.095

-

5.7

(2) The sampler ID and site code consists of the three-character sampie ID,

followed by a location code.

In this code U = upwind, D = downwind,

DW = the more westerly downwind monitoring location (when there are two

downwind monitoring sites), and DE = the more easterly downwind

monitoring location (when there are two downwind monitoring sites).

R TTREr N
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Sampling Parameters

Sampling Sampling Sampling Flow Volume
Sam?1 Date(s) Started Ended Duration Rate Samp]ed
1p(a Sampled (PDT) (PDT) (min) (1/min) (1)
F1F-U 9/15/89 17:49 21:49 240 200 48,000
Fip-U 9/15/89 17:49 21:49 240 200 48,000
F1C~U 9/15/89 20:31 21:31 60 0.11 6.4
F2F-DE 9/15/89 17:49 21:49 240 200 48,000
F2P-DE 9/15/89 17:49 21:49 240 200 48,000
F2C-DW 9/15/89 - 20:31 21:31 60 0.05 3.1
F3C-DE 9/15/89 20:31 21:31 60 0.09 5.
FOF 9/15/89 - - - - -
FOP 9/15/89 - - ‘ - - -
FOC 9/15/89 - - - - -
G1G-SE  1/19-20/90 13:57 16:08 131
17:35 (1/19) 15:40 (1/20) 1325
1456 270 390,000
GIP-SE  1/19-20/90 13:57 16:08 131
17:35 (1/19) 15:40 (1/20) 1325
' 1456 270 390,000
G2G-SW  1/19-20/90 13:57 16:08 131
17:35 (1/19) 15:46 (1/20) 1331
1362 270 390,000
G2P-SW  1/19-20/90 13:57 16:08 131
17:35 (1/19) 15:46 (1/20) 1331
1462 270 390,000
GAG-NW  1/19-20/90 13:57 16:08 131
‘ 17:35 (1/19) 15:46 (1/20) 1331
1462 240 350,000
GAP-NW  1/19-20/90  13:57 16:08 131
17:35 (1/19) 15:46 (1/20) 1331
1462 240 350,000
G0G ' 1/19-20/90 - - - - -
GOP 1/19-20/90 - - - - -

(a) The sampler ID and site code consists of the three-character sample ID,
followed by a location code. In this code U = upwind, D = downwind,
DW = the more westerly downwind monitoring location (when there are two
downwind monitoring sites), and DE = the more easterly downwind
monitoring location (when there are two downwind monitoring sites).
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Sampling Parameters

~ Sampling Sampling Samp1ing Flow Volume
Sam?1 Date(s) Started Ended Duration Rate Sampled
Ipla Sampled (PDT) (PDT) (min) (1/min) ()
H1C 1/18/90 12:36 0 - S -
H2C 1/18/90 12:36 13:36 60 0.28 17
H3C 1/18/90 12:36 13:36 60 0.47 28
H4C 1/18/90 12:36 13:36 60 0.45 27
H6C 1/18/90 12:36 - - - -
H7C 1/18/90 12:36 13:36 60 0.34 20
H8C 1/18/90 12:36 - 13:36 60 0.26 16
H9C 1/18/90 12:36 13:36 60 0.65 39
HAC 1/18/90 12:36 13:36 60 0.35 21
HOC 1/18/90 - - - - -
12C 1/18/90 16:23 17:22 59 0.44 26
I3C 1/18/90 16:23 - - - -
14C 1/18/90 16:23 17:21 58 1.1 64

I5C 1/18/90 16:23 - - - -
I7¢C 1/18/90 16:24 17:21 57 0.35 20
18C 1/18/90 16:24 17:21 57 0.30 17
19C 1/18/90 16:23 17:21 58 0.39 23
IAC 1/18/90 16:24 17:22 58 0.37 21
IWC 1/18/90 - - - - -
10C 1/18/90 - - - - -

J1G-NE 1/23/90 14:43 17:44 181

1/24/90 10:46 11:25 39

12:57 23:57 660

1/25/90 9:58 15:37 339
: 1219 230 280,000

J1P~NE 1/23/90 14:43 17:44 181

1/24/90 10:46 11:25 39

12:57 23:57 660

1/25/90 9:58 15:37 339
1219 230 280,000

J2G-W 1/23/90 14:43 17:44 181

1/24/90 10:46 11:25 39

12:57 23:57 660

1/25/90 9:58 15:34 336
1216 230 280,000

(a) The sampler ID and site code consists of the three-character sample ID,
followed by a location code. In this code U = upwind, D = downwind,
DW = the more westerly downwind monitoring location (when there are two
downwind monitoring sites), and DE = the more easterly downwind
monitoring location (when there are two downwind monitoring sites).
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Sampling Parameters

Sampling
Sam?1e ‘Date(s) Started
1p(a)  sampled (PDT)
J2P-W 1/23/90 14:43
1/24/90 10:46
12:57
1/25/90 9:58
JAG-NW 1/23/90 14:43
1/24/90 10:46
12:57
1/25/90 9:58
J4P-NW 1/23/90 14:43
1/24/90 10:46
12:57
1/25/90 9:58
JOG 1/23-25/90 -
JOP 1/23-25/90 -
K1C 1/23/90 13:00
K2C 1/23/90 13:00
K4C 1/23/90 13:00
K5C 1/23/90 13:00
K6C 1/23/90 13:00
K7€ 1/23/90 13:00
K8C 1/23/90 13:00
K9C 1/23/90 13:00
KAC 1/23/90 13:00
KOC 1/23/90 -

Sampling Sampling Flow Volume
Ended Duration Rate Sampled
(PDT) (min) (1/min) (1)
17:44 181
11:25 39
23:57 660
15:34 336
1216 230 280,000
17:44 181
11:25 39
23:57 660
15140 342
1222 230 280,000
17:44 181
11:25 39
23:57 660
15:40 342
1222 230 280,000
14:00 60 0.24 14
13:57 57 0.54 31
14:01 61 0.23 14
13;55 55 0.23 13
13:54 54 0.22 12
13:59 59 0.26 15
14:01 b1 0.25 15
14:01 61 - -

The sampler ID and site code consists of the three-character sample ID,

followed by a Tocation code.

In this code U = upwind, D = downwind,

DW = the more westerly downwind monitoring location (when there are two

downwind monitoring sites), and DE = the more easterly downwind

monitoring location (when there are two downwind monitoring sites).
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Sampling Parameters

Sampling Sampling Sampling = Flow Volume

Samp]1 Date(s) Started Ended Duration Rate Sampled
10(a Samp1ed (PDT) (PDT) (min) (1/min) (1)
L1C 1/24/90 11:39 12:39 60 0.023 14
L2C 1/24/90 11:41 12:39 58 0.029 17
L3C 1/24/90 11:40 12:39 59 0.028 17
L4C 1/24/90 11:40 12:39 59 0.030 18
L5C 1/24/90 11:40 12:39 59 0.027 16
L6C 1/24/90 11:40 12:39 59 0.026 16
L.7C 1/24/90 11:40 12:39 59 0.030 18
L8C 1/24/90 11:41 12:39 58 0.019 11
L9C 1/24/90 11:40 12:39 59 0.010 6
LAC 1/24/90 11:39 12:39 60 - 0.024 14
LOC 1/24/90 - - - - -
LYC 1/24/90 - - - - .

(a) The sampler ID and site code consists of the three-character sample 1D,
followed by & location code. In this code U = upwind, D = downwind,
DW = the more westerly downwind monitoring location (when there are two
downwind monitoring sites), and DE = the more easterly downwind
monitoring location (when there are two downwind monitoring sites).
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LABORATORY ANALYSES OF CARBON MOLECULAR SIEVE SAMPLES



LABORATORY ANALYSES OF CARBON MOLECULAR SIEVE SAMPLES

Laboratory analyses of carbon molecular sieve (CMS) samples from Phase I
are presented in this appendix (Phase II analyses are presented as tables in
the text). In Phase I, CMS samples were collected during monitoﬁing events
r»“B", "C", and "E" and analyzed for volatile organic compounds (VOCs). In
each table of laboratory results, the CMS samples are identified by their
‘three-character identification code and a brief sample description that

indicates where sampling was conducted in relation to the waste site ("b]énk"
represents an unexposed sample analyzed for quality contfo1‘purposes).
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Monitoring Event "B" - Phase I monitoring at the 1100-3 Disposal Pit

Mass (naﬁograms)‘of Pollutant Contained in Sample

Sample 1,1,1- ‘ :

Description PCE TCA CCla TCE Benzene Toluene Octane
BOC - blank + + + + 4 + Lo
B4C - downwind <1.5 + + <1.5 <15 + 5.0
B2C - upwind 8.0 <.5 11(a) >50 8.5 <12 25

(a) Possible detector overload indicating values could be higher.

R R e G G A G e S b e fy W B G G T M G G T G R G G S M B e SR e W S B G U G M e G B B G et N M M G O wm W T W G R G G W e e e e e

Monitoring Event "C" - Phase 1 monitoring‘at the Horn Rapids Landfill

Mass (nanograms) of Pollutant Contained in Sample

~Sample 1,1,1~

Description PCE TCA CClg TCE Benzene Toluene Octane
COC - blank 0.06 2.8  <0.05 <0.15  <8.0  <2.5 32
C1C - downwind W 36(a) 104(b)  27(b) 39 3.5 <1.5 22
C2C - upwind 8.5(a) 160(b) ~ a1(b) 64 <6.0 <1.0 2.5
C3C - downwind E 42 ag(b)  26(b) 32 <22 <2.5 300

(a) Possible detector overload indicating values could be higher.

(b) Observed detector overload conditions at this retent1on time initially
caused from impurities in Carbotraps.
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Monitoring Event "E" - Phase I monitoring at the Battery Acid Pit

Mass (nanograms) of Pollutant Contained in Sample

| Sample ' 1,1,1- -

‘Description PCE TCA CClg TCE Benzene Toluene Octane
EOC - blank 0.2 1.4 0.9 0.4 * * #
EIC - downwind 0.2 4.6 2.6 2.1 2.5  <l1.0 4.5
E3C - upwind 0.7 4.1 2.1 2.2 <7.5 <7.5 75

*

experienced overload conditions at these retention times
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APPENDIX D

LABORATORY ANALYSES OF POLYURETHANE FOAM SAMPLES - PHASE I SAMPLING
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LABORATORY ANALYSES OF POLYURETHANE FOAM SAMPLES - PHASE I SAMPLING

o Héborafory analyses of the polyurethane foam (PUF) samples collected
”ﬂurjﬁgxﬁhase I are presented in this appendix. PUF samples were collected
during monitoring events "B", "C", and "E" and were analyzed for semivolatile
organic compounds (including pesticides and PCBs). The data in this appendix
are presented using photocopies of the analysis laboratory's reporting
sheets. The laboratory report for each samp1e is two pages long. The"
identification code of the sample is provided near the top of the first page
~ on each of the sets of reporting sheets.
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stRyeRmiNe T P DRSSt Dot
WLEie mvomazinE T !é;;"f2‘35'5‘;;?;"{I';Ba';;;""l“"’“"’
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. o o S |nomna | amcbabmm [EEE TR Wafmmmman [ommcname P
CNICOTINIE ACID jCY3 ¢ 10,0 ug/g [¢ 100 ppb | /V_f) | ewyog |
(IR T L L L L R R R I B B |mdeelna|mmaaanmn
| TRIBUTYLPHOSPHATE 112y ¢ 1.0 ug/q |¢< 10 ppb | | 2 /v |
|--.,...-.-,.---~‘-u-~-..--...--~.‘|--.--‘.-—-..- -------- | ~~~~~ - .- | ...... |.¢-.......~~
| CHLOROBENZENE |L64 |¢ 1.0 ug/g |¢ 10 ppb f | \j/ .
B LR PR --u-.-u~.|---_-| -------------- |-~-.. ----- L N R I R e ] |
COMPQUND. CORE. EST. GONC,. —
T Ynknowal T4d - 27 B
"2 Unknewn Py Aol oS 4 e
T3 Un Ky Iy’ /0
..... R L LT AR SRR R e e PPET L L L PP LR TEPERPEREP LR
Tf:..”;b."."ﬁz;\.f‘:“l.y.rzuej.":'.‘.ﬁf:’:‘tﬁf-%f‘.”_‘;“."}"‘“‘_.\/ 2 - .

y S SCELETEEEREEEPE L LITCREERTERRLRED
™80 Mobocwns b lynwdie dreonaic Aodeeacbon /5 ..
T Dotk fhthalat © Bty . 2
T7, uulnbwl\f | 1'1‘7" £-7‘B

, own PAFhalad < Li >
T?"lﬁnkrn S el Fber Leo- 25 R
Tae fafnowr 3 3 78
T/o:ﬁt-n-bu-r/\f}drlml« € éo‘ /
T Woknown Aydroencben T8 7

~ dEtem LY B
T2 Ui Know n'y/rAc. s

T3 Buslreerb ke, ekl ¢ Efo 4
T Wy Lrown rojznutjeeu"Arvmu:L(c.. Hfsf:?#;hgab 2.
_nb—: u.n Krown y,riﬁfvf-tf}bl’m 'I'.‘f‘?q“ : ’? Z B
T/“"’ mr\ﬁnowu )"1‘7 PDC—-‘-I' o/t;r &?ZAR‘( 'L‘”\ ”
T)7‘&r\y~rww'\ tol,nu'—ye"‘" hiatd Lz‘-}
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MY mEe emamo mo G ~ 0~y TN LAND DIVISIO ( _

SEMI-VOrATTLE ORGANIC ANALYSIS (ARN) Qerjof‘l"a( “ S5
ANALYST , ﬁﬁ‘ a@aMonits Tn M)‘_ ‘
UST-RD I.D.: J427“/7 DATE EXTRACTED: -‘(/%"/9‘7
.CUST I.D.: C ﬁ P . DATE AN#LfZED: DA;//%IDl D2
ANALYST: ‘EQI/?.C,/L KT EXTRACT DILUTION: __DA_ DL D2
SPLE WT(g)/VOL(mL) EXTRD.: TOTAL DILUTION: RA L1 D2
INJECTION VOL(uL): l MATRIX: ___Fosm .
| | o MDL.: |
|COM°OUND 'CODE | SQIL | WATER L _FQUND
icazsor.. 1.'9.51 }< 1.0 ug/g :< 10 ppb :/\/D
P —— 361 1< 1.0 wae i< 1omeb 1
N orenionossnzEe 362 1< 1.0 wasg 1< iopes 1|
| TCRLORORERZENE PPN PRI bttt N
linacnonosenzens T 1385 |< 1.0 waye 1< o peb 4\
revmacnionosENiENg 126 l< 1.0 vave 1< 1o mem 1]
| sinmacnionosRENoL lc2s 1< 5.0 wae 1< somem L1
e TrETRACHLORORENZENE |37 1o 1o ware 1< 1o Een 1T
1.2, TRIcHLoROBENIENE | le4s 1< 1.0 wave 1< o pem 11
nexacnionopmine T i D et st S T
napnmiaLENE T P D St Dt I
3. 3-TRICHLORORENZENE 1G58 1e 1.5 sare  Ne 1o mrm VT
enevor, T Pt Dhab et Dot e
3.3, s TRIcHLORORENIENE | 1e58 e 1.0 ware 1< 10 mpn 4T
1.2, 3, 4-TETRACHLORGRENZENE 055 1< 1.0 sere 1< 10 pp 4
1023, s neRACHLORGRENZENE |0 1< 1.0 ware e 1o mem Tl
xerosenz T PP P e
| srnremning T PR Pt et
aiere meomazior T Pt Darrerayi bartethiat i R
SY¥76{B82]PAGE ! CF 2 733, 1989 GCMS REIDRT REV 1,
°% RECEIVED HAY ! 8 1389
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U.1l0



--------------- B e I N LA
| TRIBUTYLPHOSPHATE fI21 ¢ 1.0 ug/g i< 10 ppb | i lcso |
B et LR L L f--e-- R L ETE PR TP ===~ e e
| CHLOROBENZENE IL64 1< 1,0 ug/g < 10 ppb : , ; v :
fmmm—- T L LT | mmm-- e DL TR P T g B R e
TENTATIVELY. IDENTIFIED COMPOUNDS (2254 OF NF 1

COMPQUINR . CODE EST. CONC g-_mﬁ‘]

L0 ) j 3
?E-_GJ)_L}..‘.EH-. ._L.Q:~ D.j”}\.'x.'l.:z’.f».«i'&.-b.f@_----:__-_T_o,---_-_--; _____________
‘?E:_-I?_"..L_'l?.‘:“‘_i‘_f_fl_;:‘;:-LS—.-‘.\f@hrfﬁ&.-&.}é’.c‘p_t_s.c)’,au.,-:zr_é.,.af--.{?x. ......
3 Un Kpaeos Lhgned oL LASE S
™4 ‘
TS
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‘ WNITED STATES JT"NG COMPANY, INC, . RICHLAND ‘DIVI‘"ION (QST-RD)

SEMI -VQIATI-E QF~ “uc annx: S (EEH) Rei ort !J s

wpms con 1 hebel smesnts Tng
usr-ap 1.0 [BI1HS ’ DATE EXTRACTED: 5-F-Fq
cusr .o & | P . DATE ANALYZED: DA 45—//“/‘3& D2
avaLysT: L C/E S /Z—L(T EXTRACT DILUTION: _DA 21 D2
SPLE WT(g)/VOL(mL) EXTRD.: _______ TOTAL DILUTION: _DA DI D2
INJECTION VoL (ul):____ | MATRIX: _ . Foe
| ‘ | MRL
| COMPQUND |CODE. Sl | WATER
| cresoL : o sl 1o us/g :< 10 ppb

|

|

}
{1, 2-DICHLOROBENZENE - |B61 :< 1.0 uq/g j¢< 10 ppb
1 bicmionomewgENE 562 | 1.0 wgrg 1< 10 pEb
:;'s;a;;a;a;g;;;;; """"" YRR DRy b
| REAacMLenoRENZENE 1385 1< 1.0 warg  l< 10 ppp
| PENTACHLORORENZENE . C26 1< 10 g | 10 pEm
| enmacnionopnEnen c28 1< 5.0 waye 1< 30 pEm .
13,4, 5 TETRACKLORGRENIENE|G3T 1< 1.0 waya |« 10 ppn
|2 i TRrcRLoRoRENZENE - ices he 1o ware Nt e
ExAGRLORORRENE 1ot he 1o ware v en T
NamwmaALEne T les5 1< io uare A< 1o mem
::';';';;;;;;;;;;;;;;;;“":e;;"_::":‘a';;;;"‘!:'za';;; """
| enEnop T P D P
ROy nipivhpsusitesia bt s
L 23 A TETRACHLORORENIENE 650 1< 1.0 save 1< 10 mmm
12 S TR TRACHLORORENIENE | B0 1< 1.0 ware i 1o men
RenosEme T 7 1< 1000 wave be 1o pem
emvenmine T BTN P bt
ic mrmmazine 697 |e 50,0 warg |c 500 mmm
SYg&(SZ]PAGE 1 OF 2 773, 1989 GCMS REPORT
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TENTATIVELY IDENTIFIED COMPOQUNDS (>25% QF NEAREST I. D, )

CD“IPOUVD [oe) s} . E‘ST CONG,
8 Ft\7\)wx --.b:}«.*_‘ld.g .......... to ... S
?E'-_ ______ NS APTS _c-.'__c_f“.rs:v_xf__c,% droceihn 268 L Y
5 e Fot Ao B Loy dgee g7
?f--‘_laa)é.v:a:z-'.\---_------------_----.,.-.-____--:.l:-fj___/_ét ..................

= 3 g I e o N3 S
>(".,(I— ' +k.}i{ T T)-&p -mww/;dpncw/ — T e
=] ' .

n y\o I '“LQH 7 L 8«1, 3 5
Toe. Aw-o e
| L Bia (4 b«m:rkyu_'v\-\y,_) Y mu’nfl. Phenot (BHT) L b
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VJHT"""Q :‘hawrs Mvsqug 4-Quuaux vt,g BI:“IEHD :IVI SI;” ”E"'

CEMI-VOLATTLE ORGANIC ANALYSIS (ABN) K opc,tod as
ANALYSIS cODE; 733 Totel emcunds in iy

vst-wo 1.0 L F YT DATE EXTRACTED: ; ~5-TT
CUST I.D.: < a P DATE ANALYZED; ;/“/XJA po)N D2
ANALYST: ES/ZC‘/L KT EXTRACT DILUTION: __DA DJ, D2
SPLE wT(q)/VOL(m‘L) .EXTRD. : i TOTAL DILUTION: _DA D1 D2
INJECTION VOL (ul): / ‘MATMX: ‘}:oc-w
| MRL | | '
| COMPQUND ICQDE_I SOIL { WATER L _FOUND |REPQRTEDR|
:CRESOL ,:551 :< 1.0 ug/g |< 10 ppb : N : -0 :
| PTewioRORENTENE | IBe1 1< 1.0 ware < o pem 1 1 T
|3 otcwonosenzene | |sez < 1o wa/e  f< 1omem 1| 1 ]
| oreniorosenzene T TN PR Arahit bt i R R
ExoRLORORENIENE 1385 | 10 ware te 1o pes 11U
vttt PO S DO I i
 siwmacnioRORREROL = eyt bireestaltl A I A
1172, 4, 5 TETRACKLORGRERZENE 37 |< 1.0 us/g 1< 10 ppb | ]
o lrarcnionoamnzENe leas e iioere 1 iemem LT
[rivppivx it o Pt D P
npnmmaLenE T I e i
12 3 TnsCRLOROBENZENE | [G86 |¢ 1.0 wary 1< 10 pem 1]
| emENon T TTTTTTTTTTT e g i
PRt Il bty bt
o TETRNGHLORSBENZENE|CSS e 1o0 wave e 10 Bm
o S reraacrioRoENIENE 50 < 1o uare 110 men
| rinosenp TN e havwei it it vl
mmenmins T leor 1< s 0 mare le 5o pem
\nieis mromazipe T c33 1< 500 ways 1< 500 ppm

1 OF 2
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1

IR e R R R R | wme -
NICOTINIE ACID 1C93

} ! 1 |
J¢ 10.0,ug/g [< 100 ppb | )\)19 i 4/00 |
| mmsmme oo mmmrm s e [ ==~ fomemmsmm e [smmemtmnmm- sl fremenaen |
{ TRIBUTYLPHOSPHATE j121 |¢ 1.0 ug/g |< 10 ppb | }» | Yy |
R el e [l rmmmmmm e |mmoemmmmm == | m==fp=-- [IREEEEEED
| CHLOROBENZENE |L64 |¢ 1.0 ug/g {¢ 10 ppb : L i
R bkttt oo jrmmaee e |mveemmem e o |=-=oeme- |
TTYVE TASNTIEFTE 13
COMEQUND _SORE SR CONC
R )28 . L0 e
’EE:_&‘\.&-[.Z-:-.E."T’Z‘.:/J-;JFJ‘.;l ".l_‘ﬂs-[:i‘.'.’i- ......... 5-7:9_,-_"__-.7.5._ ................
. TE . _\‘E t’_K. cew ol ‘{’C.’:&q.c..l.".‘: -fc;rs»‘;'.‘;s K js". 5’;.".‘.“1’.’?.‘.‘-: - -Z.—:é .5’: ——— Z -/_ ................
j s 7= -
TR K a".~:-..}-‘:en.*:$_ y- Ae, Aiﬁ:‘.".’ ....... .94_0?- :‘L:’ﬁfe.' _i_.‘_;.L 9‘,..5. g e GG == = =
/AT | oo
'f?'.-f- -.’-.(..R,.L.’-Bz.ﬁ(.l,.l.bea‘ﬂ/L.eJ.r%L:I:‘.méﬁ\*L-.P.J.Z"JZI... ...............
T(a Q,\Knc‘..u f,le,\u' Z_S’}( /%
T7 unl’,nuw“ jxémr{) : o Losd ST

Ts. ‘A.u'!;»(.t.l-Otww.-rh‘yl.c.ﬂyl.”i'men'V\/L Phenst (BWT) TL3 17
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HNT T amy e rEem~ ) - v vIg”

EMI-VOUATILE QEQEHIC ANALYSIS (ABN) {cfﬂr“ «b as
- Lml Lims s 'r\/7

UST-RD 1.D. ¢ __| Y150 DATE EXTRACTED: >-%-¥Y

cost 1o O NP oare ananvzens 4% D1 D2
ANALYST: __ 2 5/ Q;) LKT 'EXTRACT DILUTION: _ DA Dl D2

SPLE WT(g)/VOL(mL) EXTRD.: __ ™= ___ TOTAL DILUTION: _DA DI D2
INJECTION VOL(ulL): ‘ ' MATRIX: - ,

| i i HDL | [ |

oesor o5 e nougss dcromen | Loyl oo |
11, 2-DICHLOROBENZENE |B61 j<¢ 1.0 ug/q 1< 10 ppb | |
L DrenionomEnzENE | lmez le 1o ware 1o mem 1TTTITITTTT
| oonicnionomenzEne T Thes 1 o e e T
iixacniononnaene T 585 1< 10 ware <o men 4 TTUTTT
|ENTAGHLORORENGERE | Ic26 1< 10 wg/s 1< o ges | | || W |
vyt orsitistil P ) S P 7 I
2 A S TETRACHLORORENZENE |37 < 10 wave Ve 1o men Tl
PP RRepdrhypisteeabl oyl s S e e B i l
vt PRt i e e B i R |
aenmaiene T P TR barieay i barriit i B i
11,2, 3 rRicaionoRENZENE | [cs6 1< 10 were l< 1o men 1 11T
enmmor T Pt D o R A :
P ietvgsbstiuneitoulet b S DS B o iy
33, 3, 4 TETRACRLORORENZENE (650 e 1.0 wave 1< 10 mpe 1T TTTTITTT
L3 3 3 TETRACHLONORENIENE | G50 1e 1.0 agra <10 men VT :
| ximosEne T 1675 1< To00 were 1< 1o e UV
P TR PPy arrissian /= |
izic meomagior T PR IR P 4 I
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[ | i
xucorz:ur ACID 1G33 §< 10,0 ug/g |< 100 ppb | NO | zioo |
| ~mmmrmmmme T | 2mmem [=mmmmmeminn ce e (AN . {romumemon
TRIBUTYLPHOSPHATE 1121 ¢ 1.0 vg/g9 f¢ 10 ppb | -\ | ‘l |
T b [— T [vemmmmmama ([T [ P |
| CHLOROBENZENE IL64 ¢ 1.0 ug/g |¢ 10 ppb | | |
[ mmmmmecmmmemma e v [mmmmmmmmoenn fommmmmmmaan Jmommea- [ammmmmn- |
MENMA MY 7 ) TE (o) bd masm I D )

CDNPOUND jofe}a) ) EST.. . CONC,
:-'.__.f_S_C:.f‘.":Li [4 9&7__.;-L4:L\3.-:LZL.‘S ............ B0 5%
ek £ ,c,“g__g_»sfo_.,y___u__}e e bemn L6815
‘ o Lo s 7'5
“‘"‘, """"""""""" "ﬂj"" ':/'f-&'-fﬁ' """"""
— Pt — .
eyl S emet 8 [y -uz‘."s:‘:_qu.‘_\_.L..c’.if.-_-/./. ...............
Tl U KMM d’}\‘?'\o) L8 %o
T4 1"-'9'*Ch"tmen,:.)-n-mmﬂ. PhenoL (BHT) © Ten IS
$Y76,82 | PAGE 2 OF 2 733, 1989 GCMS REPORT REV 1, 1,9/89



APPENDIX E

LABORATORY ANALYSES OF POLYURETHANE FOAM AND
GLASS-FIBER FILTER SAMPLES - PHASE 1T SAMPLING




~ LABORATORY ANALYSES OF POLYURETHANE FOAM_AND
GLASS-FIBER FILTER SAMPLES - PHASE II SAMPLING

Laboratory analyses for SVOCs on the polyurethane foam and glass fiber
filter samples from Phase 11 are presented in this appendix. Sampling for
© SVOCs were gonductéd during monitoring events "F", "G", and "J". The data in
- this appendix are presented using photocopies of the ana1ys{s laboratory's
reporting sheets. The laboratory report for each sample is two pages long.

* . The identification code of the sample is provided near the top of the first

page on each of the sets of reporting sheets.
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il
'“'I min Smazrs 'ﬂ:‘smvxs QQE"EN! _mc EI:Hx AND sz'QN ('IS'N-EQ)
SEMI-YOLATILE ORGANIC ANALTSYS (ABN)

Reprarss hs TTAL
ANALISIS CODE: . 733 Ao T ,U/a_smw'

3

YsT-RD 1.0.1 _LF/49 DATE EXTRACTED: 9/a3%%

CUST 1.0, _KLZPELE DATE ANALYZED: ZAzhema o D2
ANALYST: Lz ‘ . EXTRACT DILUTION: __DRA 21 n2
SPLE WT(g) /VOL(mL) EXTRD.: _% __ _ TOTAL DILUTION: _DA_- D1 D2
NORMAL SAMPLE SI7E: 1000 mL WATER. 10 g SOl ‘

INJECTION VOL (uL): e mATRIX: _*F Sorc (FOAﬂ)
| | | _CRL | ! l
|QOMEQUND, o e 1CODEISO ] 2

[ 1 [ [ I |

RO e '?fi_‘.-i_f;?m--‘A-f_i?--_._‘_-. _____l_:<(<2:g§1
:x 2-DI CHLOROBENZENE :aex : < 1,0 : <10 :
DT PP P T
|P-DICHLOROBENZZNE | jme3 | < 1.0 | <10 1 ]

| REXAGHLOROBY NZENE sas 1 <o 1 <io 1T

| PENTACHLOROBENZENE ez 1 T T T T

| PENTACHLOROPHENOL leza s T s T T

11,2, 4, 3-TETRACHLOROBENTENE|G37 | < 1.0 | e 1o 1T

11,2, s-TRicHLoRoRERZENE | 1e43 | <o | e e 1T

| RExACHLOROPHENE PV DA R
INAPHTHALENE PP R R TR B

12, 3T CHLoRoRENTENE | lese | <o | e 16T T

BnEmon TN TS PR I PP R

(1.3, s tRicALoRcRENIENE | lesa | <10 | e 1o 17T

11,7, 3, 4-TETRAGHLORGRENZENE (638 | < 1o | <o "
1I“S'S'5'%£éiié§£6iééééiééé\cEB'{"Z'ITB"':"'2'16 """" T

|KerosenE T {E;B’{"Z'}BES“‘E"Z'IB'T"“"i""'

e m e m e ———— S TR DO e

SYT6(82]FAGE 1 OF 2 733, 1989 GCMS REPORT REV 4, 9/19/89
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£ e -~

I . . | [ ¢oL fs
| COMPOUND - ICODEISO’Mua/c{)lWAIER_(nob_‘ EQQND L BEEQB"‘,'-;Q_p-
| | | ¢so© |
| STRYCHNINE |1C91 | betrQ |
\iaiaic mvomazine T P il
| NEoottme Acto T ooy |74
| iRiBorrLEROSPRATE | PEYU
:a;;a;a;;;;;;; """"""" g;;;":":';ia“'i
| | | e SURRQCGATE [IMITS. |
|CQMPQUND/(lig/amle)  1CODEISQIL(yg/q) IWATER (pphll
| 2-FLUOROPHENOL /100 {XOl : 2.5-13.1
| nEnoL.Di 100 oz 1 3 any
[rritpntriepy e a3 | 1aee
|3 rioonostrusNTL B0 %o | 1558
.;"z‘;‘;;;;;a;a;;;;a;;;aa".;a;':';';:;;.‘;‘
:;‘;;;;;E;;;;;a """""" i;a;'i'a.';:;.';"
= A )-d ( ®
COMPQUND CODE _EST. CONC.
T Boln et hesyl) pb phtbelads. B0
T2 2~ bty L hexana. s--e;.--a.g _____ J 6 e
S0 IS FYUNEL N ST VD sl A SITARE
T4:
pe T e e
UST-RD I.D /19149 ANALZSIS DATE 7/2 ‘5/5"?
ST76({82|PAGE 2 OO 2 733, 1989 GCMS REPORT REY 4, 9/19/R9
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UNITID STATES TESTINC COMEANY. INC. . AICHLAND DIVIS(QN (USL-PD)
SEMT -y Ly ‘

{
RepR7ed As  TOTAL
ANALISIS CODRE; 733 Amova T fﬁ//‘-a “urry

UST-RD 1.D.: L%/ SO DATE EXTRACTED: G /232 /%%

cusT ;: D. : e P DATE ANALYZED: FAS47DA D1 02

ANALYST: £BA ‘ EXTRACT DILUTION: _DA D1 D2

SPLE WT(g)/VOL(mL) EXTRD.:__¥ . TOTAL DILUTION: _DA 01 n2

NORMAL SAMPLE SIZE: 1000 mi WATER, 10 g SOIL

INJECTION VOL(ul): Lk MATRIX: _* So (e ( FoAm)

| ' | | coL

| COMPOUND . | COREISOIL(ug/q) | WATER (oph)

1cnsson 1551 : < 1.0 { <10

|1, 2-01CHLOROBENZENE | 1361 | < 1.0 | <10

|1, 3-DICHLOROBENZENE 3ez | <10 1T
|p-DICHLOROBENZENE ;BES':'flfIfé"':"2'15'°"'
REXACHLOROBENZENE 885 | < 1o | <o T
|PENTACHLOROBENZENE czs | <10 <
|PENTACRLOROPNENOL | lczs | < so 1 s T

11,2, 4, 5-TETRACHLOROBENZENE| €37 | < 1o | <16

11,2, -razcnionommmaENE | jeas | e ie ) TUIeTTTT
|NEXACHLOROPHENE lese | e 1T

INAPHTRALENE less 1 o e T

113, 3 madcniononenzene | (ess | < 1o | <ie T

lmENoL TTTTTTTTTTT les1 ) <o e
:I'S'E'EEEEQEBRBSEQEEQE'""4&55':"2'278"'1"I'IB """

11,2, 3, s-TETRACHLORORENTENE (638 | o1 1 e e

11,2, 3, 5-TETRACHLOROBENZENE|CEO | < 1.0 | <10

:xéiéééié """"""""" ié?;’,"Z'ISBS"E"Z"IE """
.............................. [emmmmmmemm | mmmmm e m e

SY76(62)PAGE I OF 2 733, 1989 GCMS REPORT REV 4, 9/19}9
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| | | CDL i | 1

| o = | CODEISOIL(ug/g) |WATER (ppbi __ FOUND | REFCRTED |

| | | ¢so | = | | B b

| STRYCHNT NE ‘ 191 | 8 | < 10 NS t(s-%_x ll:

| ==emmmemccmmmssmmameeaoos [amemlmmozararen|mmmm———caan PRI LA | S22 --1

[MALEIC HYDRAZIDE S jeez | €E0 | < 10 | | ¢sp0 X

[ D hC Lt T Lmmmml==z5geg=mnlmm=mommans [EEEE PERE | RS

INICOTINIC ACID lcor 1 4% 1 < 1o I I ¢ro.0 19

|oemeremmaamcommmemacaaas [y A [mmmmmmmmme- [EEEEE PEPER [l -

| TRIBUTYLPHOGPHATE {T21 | < 1.0 | < 10 i | O |

-------------------------- 1----|----------|----Ia-----=-—-- -----|-<C—“—J-’5(-|

|CHLOROBENZENE |L6d | < 1.0 | < ) | o |

R O S [=mmmmmmmme [EEEE SRR | KLt 1R}
hY]
S
"~
~

| i | ——SURRQGATE LIMITS | NET | z L)

| o =/ \ W P ) |

| ‘ f | | | ags | |

2-FLUOROPHENOL/ 100 X0l | 2.5-13.1 | 48-106 | |

|2 . oL A TR | bulb .. 6lG. .|

PHENOL-DS/100 X02 2.4-11.3 | 3s«110 |

jEREOL-R3 AT [ROE LB e T 2V {1

NITROBENZENE-DS5/50 X03 | 1.2-6.0 17.5-57 |

jNTIoReNzENEDY AN RS I AR .03 lssee

2-FLUOROBIPHENYL/ S0 X04 | 1.5-5.8 | 21.5-58

| 2 FLOoROBIPHENYL . R | 2 |34 rEY |

|24 S TRIBRONORHENOL/100 JXO3 p Limzalocim w2 ) g2 |

| B~-TERPHENYL/S0 1X06 | 0.9-6.9 | 16.5-70.5 | , o, | sv.y 1

T [mmmm|mmmmmmm—ae [mmmmmmmmms Y iy S l

me 3 LTd 14 ' ° = -

COMPQUND CORE EST. CONG

Ti: . .

T Asnzeie deiod o o % U = o - s gl Ll .

T2 Bigla-aefalleny)) phtlalate Yo Sl HS 3114 FOP

. b .

T3 2-Erh ) hemanelo aeid . .\.‘2_“.*_-_-&@:7.:?--__.--.3 (1 ugrar

T4 - ) A - 27

Sl Bzt ﬂ}'.si,l).‘.*.-m.ﬁg1_5),.,,)-___.1.3_;.&--_—&:?7_- oA

UST-2D I.0.: /9150 ANALYSIS DATE: 7/-14’/81'1
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WITIn STATES TESTY M COMEANY. ING EICHLAND DIVIS(ON (uSf-PD)

SEMI-VOLATILE ORGANIC ANALYSIS (ABN)
&;,,aa,u-sn ‘/4; T A’
W MOV"‘ 7 / /7 AT

|

UST-RD 1.D.: LTLSY bATE ExtaacTED: 9/ 22 /33
cusT 1.0 277 DATE ANALYZED: 7457670 21, R2
ANALYST: Y. 7 —  EXTRACT DILUTION: _DA_ 3 22
SPLE WT(g),VOL(mL) EXTRD.: ¥ TOTAL DILUTION: _DA Y D2
NORMAL SAMPLE SIZE: 1000 aL WATER. 10 ¢ SOIL ‘
INJECTIOM VOL(ul): »a MATRIX: _ ¥ SO/ (FOA/”\ )

] i CDL [
| COMPQUND |CODE | S0Tnlug/g) | WATER (Rpkll __ FOUND
}cm:sor,‘ ‘ :351 : < 1.0 : < 10 : NP
| iipiononosemzENg . 1pel | < 1o 1 <10 :""'1 ----
|1, 3-DICHLOROBENZENE 2 | < ro 1 <10 N
|p-DICHLOKOBENZENE ae 1 e T e T T
|HEXACHLOROBENZENE 389 | <o 1 <ae YT
Y OO I B
ivmanioommaer T Gl TR |
|I'E'Z'E'%EEQAEQESEBBEQEEQE1555‘1'"Z'I’B'”'f"Z'IS """ T
OPYpi vt bl P A R
IHEXACHLOROPHSNE ese | e re Tl e Ty T
INAPHTHALENE less | e e e T T
|1, 2, 3-TRI CRLGRORENZENE | 1936 | < 1o 1 <10 R R it
lemEwoL T s T e 1< T T
11,3, 5. TRICHLOROBENZENE | 1C38 | < 1o 1 <10 T J
L3, 3, 4 TETRACHLOROBENZENE| SS9 | < 1o 1 < 10 T
11,2, 3, s-rerRachLoRoRERZENE o0 | < o 1 <o 11T
keroszne T e 1 e 1 e e T
[=ommmmmm e eemaaa [=ommfmmmmnmmamn [~=memmmmnm- [mmmdammman BT ere
SY?érlazlbkci 1 OF 2 733, 1969 GCMS REPORT REV 4, 9/19/59

# Ayt N cledye FLP sz ol

E.6



M - +
o . : CoL ‘ : : 0 —
|COMPQUND = |CODE | SOIL{ug/q) [WATER (pphl i FQUNR | REPSRTED |
| ‘ B | <ro | | o I8
| STRYCHNI NE CIe9L | —te | < 10 LoD | oesmo xl
-------------------------- [ == oz == | e e e T | ST A
IMALEIC HYDRAZIDE lcoz | SET | < 1o | (50.0.Y |
[=mmmmmmmeomo e e R R T & - RaL EECEE P ERP L ELELT EE T | s -1
INICOTINIC ACID coy | < | < 10 : | ¢0.0 |
--------------------------- R B ELCETEEET T RS LTS PR A -1p
ITMBU"“YLPHOS?HATE {120 ] < .o | < 10 [ | v/ I
-------------------------- R R RS EETPEE TR LY EEEE -----|~<L--47a-qr
lcxwaoaauzevz fLéd | < 1.0 | ¢ 10 t | /o |
f=mmmmne B ERECEEEEEE T [ mmm|mmmmmmnn [oommcmnan- [memmpommnn I'C[*-’-‘jkc-li
‘ €
| | | SUERAQGATE LIMITS .. NET | ] |
! L Al RECOVERY |
| | I’ | | Ay ! |
| 2- PLUOROPHENOL/ 100 [X01 | 2,5-13,1 | 48-106 | muz |l gv.2
-------------------------- fmmmmlmmmmmmrenn | mmmmemame e eewe D P T
| PHENOL-DS /100 K02 | 2.4~11,3 | 33-110 | [ . |
..... ...------_------u----l-—--|-----_----la-..—---u---|‘-—;—Zé----l--?-£--~---|
| NITROBENZENE-D5/50 1X03 | 1.2-6.0 | 17.5-57 | 5 75 | 70 |
-------------------------- I Ty Bl B e LSRRy
| 2-FLUOROBL PHENYL /S0 1X04 | 1.5-5.8 | 21.5-58 | 3. 42 | ggyg |
S B O RE e T fommmfmmmmnamma [==mmmmmmmeme [==2ea™ e R RE T !
{2, 4, 6-TRIBROMOPHENOL/100 !X0S | 1,9-12.2 | 10-123 l vo53 |l gpy |
----------------------------- R R R rr] e EE LR TP PELER LR R AR oP Ty
|P~TERPHENYL/S0 [X06 | 0.9-6.9 | 16.5-70.5 | [ !
| mmrmamamm——— R [y DR [mammmmmmman [P T |-£‘-/.-8-/----|
SANTATIVELY IOENTTFIED COMPOUNDS (>25% OF NEAREST I .S, ) ST
COMEOUND COpE . EST. CONC 220

Tf;:&q(z-sz“:zlﬁudj pitbalale a0 o1/ 2 Q-.7J¢ J’QE)‘_-%&_@{-.\:\

Lk«» ______ DS T o S [ ) |
SR

UST-RD I.0D.: 17157/ ANALYSIS DATE: 7 /25 /8'7
St76{82|PAGE 2 OF 2 ‘ 733, 1989 GCMS REPORT REV 4, 9/19/89
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ONITED STATES TESTING COMPANY.  ZNC RICHLAND IVISION (NST-2DR)

£.8

buﬂaugr SESTICIDES - ANALYSIS METHOD 808Q
v 8 7

UST-RD I.D.: X\ DATE EXTRACTED: _\/ QU i

CUST 1.D.: o\ - P DATE ANALYZED: /2CHCoa D1 02
ANALYST! < pILuTION: A/A pa D1 D2
INJECTION s1zE: _C.COCN (M . saMpLE TYPE: _CHNOC . EOCON

SPLE WT(g)/VOL(mL) EXTRACTED: _AN/A
' PROCEDURE COMMENT! ‘

9190

| | | | PRIMARY | CONFIRM| |

| | | _CROL .. |COLUMN |COLUMN | |

| CONSTITUENT LCODRE | QTHER ug IFQUND | FOUND LRESULT | COMMENT

| | | |- | “ |

|ENDRIN IA33 | <0.1 T¢eon ) Loy |

oo mmm s o [=mem|mmmammnn BECCEEE RS B T B LR L L
{METHOXYCHLOR  |A34 | ¢3.0 | | I |

--------------- ]----'--u------lgoz—'(-)--—|-----..-'$3—‘Q—-|-——----------—-—---—-
| TOXAPHENE |A3S | <1.0 <o | a0 |

--------------- === | wmmmmmmme | P2 lTem | mmmmme o | R T | dmme s
|ALPHA BHC |A36 | <O0.1 o | <o |

--------------- |mmmm w2 e [ SETA L e e
|BETA BHC [A37 | <0.1 PlaX I 00 |

--------------- [mmm ] mmmmm oo | SR e | e [ SR T e e m e
JLINDANE ( BHC)[A38 | ¢0.1 e | | l

............... |--..-|..--.._---.|<.Q.‘\_--_‘_-_..___|..<.Q.'.\.-.|......-..-...._---..-_----....
(DELTA BHC 1A39 | <0.1 <oy | leo) |

= mmommmmmmcean [====]mmmmmanne B Bttt B B Rttt
[4, 4 -DDD [A4O | <O, | | | |

’ --------------- |.._.--i --------- i-é-Q'—\---l ------- lAQ'-\_--i ---------------------
14, 4’ -DDE A4l | <0, 1 l¢oy | Leon !

--------------- fammm [ mmmmmmman | 25T an | [l | e aaan
14, 4 -DDT |A42 | <0.1 '<C)\ | |<O\ |

--------------- [=mme [ mmmmmm e | 2T s e | B e e e
|HEPTACHLOR |A43 | <0, 1 <O\ | I<Q\ |

--------------- B B B B B
| HEPTEPOXI DE [A44 | <0.1 PN ey !

--------------- [mmmm [ mmmmmmm e | =22 e e [ SRR e
| KEPONE 145 | <1.0 10, | . | [

............... || mmmm——— - Qngigll-:lﬁg__llegg--l-----_----_-_-.------
|DIELDRIN |A46 | <0.1 Loy | DIANE

[==mmmmmmmmene o TRl EEEPETEE R R RELEEED o mmomm s e
| ALDRIN iA47 | <0.1 PR ey |

fmmmmm e o o [ N A e PEr e Jmmmmmmmm e e
| CHLORDANE A48 | <1.0 | [ 1) |

S CERE [=mmmfmmmmmmmen |§;L=1--n ------- (5;#€2;3|;;; ------ mmmmmeceee

LESS Al

SY76(224 | PAGE. 1 OF 2 729 - GC LAB - .290 REV 0, 275,



=24

UST~-RD [.D. .

| PRIMARY [CONFIRM |

E.9

o | | [
| | | L |COLUMN |COLUMN | |
" CANSTITUENT JCODE QTHER ug JFQUND IEQUND IRESULT | COMMENT

| . [ | | | |

|ENDOSULFAN I |A49 | «0.1 oy | Loy |

[ ==e=- gommmme——— wame|mmmnsccnn| et Thann|cnmnnns oo Mewmobemse e m
|ENDOSULFAN II  (AS2 | <0.1 |<ID\ | ‘(C\ |

--------------- R e R I e R i L R EE L b
|ENDO. SULFATE |P12 | <0.5% | | | . |

.................. - -----~--—|S@éfi--|-------|S¥gfi--|-_----_--_---_-------

m . ‘

Db SDRASEN £ ¢ DI} SRR £ . U S
| | | . | JLIMITS |

| | | EXPECTED| FOUND |RECOVERY|QTHER |

| SURRQGATE I | (ugl polug) | () L (%) L COMMENT

| ‘ | : | | [ |

I DBC |X10 : 1.0 Uy : sy g 120-150 | !
jremmmm e ———— e | m - |mem |- et e I il eidieleled
| TCMX |X16 | 2.0 ) | & |20-150 | /I

|=vmvmmm e LR ELLEI EELEEEEES [o=mem—- R e | wmmwmm- |omm—- b b b D LD |
Final Ext:adt Volume: Other ~ 10.0 mL

SYT6{224,PAGE 2 QF 2 7.9 - GC LAB ~ 1990 v 2, 2,3.930



- mAampe Mmoo MG T

1c

<

ANARZSLS. CODE; 729 OTHER

usT-RD I.0.1_J230

CUST I.D.: C-3-¥

DATE EXTRACTED: _'/QW /A0

DATE ANALYZED: /LAO0a

D) 22
anaLysT LR prrurton: A/A _ oa 21 02
ingecTION stz OOl sampre tyeE _CHQC /S0GM
SPLE WT(g)/VOL(mL) EXTRACTED: __AW/A
PROCEDURE COMMENT:

AAlG0
i i | | PRIMARY | CONFI RM | | |
| v | | |COLUMN |COLUMN | P S
| CONSTITUENT ICDDEIQTHER ug. | FOUND LEQUND IRESULT LCOMMENT |
oy sl degy | ey ]
Rt Ll T I <G Yo N S L0 e I
N e st PRSI < 1 S S S |
A A . S TR S\ I S R T |
A N e A ISR £ <o S W SO O S S !
i ottt S <1 W SO ELOA T !
LAl O N !
e . it TS 5. &\ W RO N |
e . S TSR £ @) S SR VRN ]
14, 4 -DDT [A42 | <0.1 | | | | |
TV I e e b |
EPTERORIDE | IA44 | 0.1 v l\ml """"" 5«5\: """""""""""""""" ;
fommmmmmm e [=mm=f=mmm=mnn | =Sl [mmmmmm T B l
N e P QA0 <l e }
N . EOS TSR K 2 N S O S !
AR . S SN 5.4 =\ S B R S S |
Bt S ISR .9 Y SE I R A NI |

SY76(224]PAGE 1 OF 2

709 - GC LAB - 199

E.

10



UsT-RD 1.0, _ I

o | PRIMARY | CONFIRM| I
| |COLUMN |COLUMN | [
COPE|QTHER ug IFRUND  IFOUND | RESULT |CQMMENT

|
I
| CQNSTITUENT
[
|

N

|

[

|

l [ I I
ENDOSULFAN 1 |Ad9 | <0, e\l |<O'l I
vl [ammm]mmmmsanan feSSman- [ ==mm=e = | =TS - [=mmmmne wmme e eeas
[ENDDSULFAN IT  {A32 | <0, 1 Lo\ | 1o\ !
|=ommmman et Bl Bttt Rl S L EEEEL L R CL e I EEREEEEEEED A
| ENDO. SULFATE P12 | <0, 9 L O | | I
................. |-...._---..|-..-'.)_-..|-.._-_--|_Z.Q.ﬁ_-|‘_..-.._‘---..--....------..
|CHLOROBBNZLLATE|CBZ | <300 | ~N ey |
[=mmmmmmmmmen R R e EEL AL D e R il AL SR ARRRR
| | | I |- |LIMITS |
1 | |EXPECTED| FOUND |RECOVERY|OTHER |
| SURRQGATE. | L fugl t fug) | (*} | (%) 1  COMMENT

| ! l | I
|DBC [X10 | 1.0 (LA 13i3L4%|zo -150 |
jommmmmn wmm———— il bbbl bbbl bl Oubatall Eelelnalietebeieleteleleeelelalete
[ TCHX X161 2.0 1[0\ | QK)QQQ20 -150 | ‘
[ ==m=mnn SROIEDLED R R R R R bt S R RREEEEELEE
Final Extract Volume: Other - 10.0 mL
ST7H{2241PAGE 2 OF 2 729 - GC LA3 - 1990 REV 0, 2.5 W
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UNITEQ STATES TESTING COMPANY. INC.. RICHIAND OIVISION (YST:-20!

ENHANCED PRSTICIDES - ANALYSIS METHOD 8080
AMALZSIS CQDE; 729 OTHER ‘
UST-RD I.D.: W= DATE EXTRACTED: _ /U4 /90
cust 1,01 (a4 O oatE ANALYZED: 0o Dl D2
anaLysT ‘ prrorrom A/A - pa D1 02
tugecTIoN 91zE _CCCH o - sampne ryee _CAOCC/ECa

SPLE Wl(q)/VOL(mL) EXTRACTED: __AJ/A’
PROGEDURE COMMENT:

2/1/40
| | | | PRIMARY | CONFIRM| |
| | | —CROL___|COLUMN |[COLUMN | |
I| : | . | | R
| | |

| ENDRIN [A33 | <o.1 1O\ | 1 <ON )
[==mmmoowoman | aaan [ommmmmenfSTdean EECEEES | ==mamne e ERRREEEELEELLERS .
| METHOXYCHLOR |A34 | <3,0 | | | |
@ - L | s mmameaa |—<-'§-'Q-<| ------- |-.<—'.‘.:‘>_'Q--| ---------------------- |
| TOXAPHENE IA3S | <1.0 |'qD | LD |
------------------- e | e o | e | T e
ALEHA BHC A36 | 0.1 ' , ~
L e s B I P ONOS | <O L B . |
| BETA BHC IA37 | <O, 1t {40-\ | Loy |
| =ommmeane “mmme- [==mmfommmmmnnn | 2S00 | ommmmae R B R i
[LINDANE ( BHC)|A38 | <O.1 DN | 7o\
| mmmmmmmma e | ==mnfammmmnm e <3722 EEEEEEN R [ == mmmm e !
| DELTA BHC |A3Y9 | <0,1 I(o\ | |<_O.& |
--------------- et R R e R e R D
|4, 4' -00D [A40 | <O. 1 I | | I
............... 7o N SO P S
|4, 4 -DDE [A41L | 0.1 P\ N Loy !
------- e | oo SR e | S e e
l4, 4 -0DT [Ad2 | <O, 1 I ¢ | | [
................... et oML een
| HEPTACHLOR [A43 | <0.1 Fo\ NN Loy |
----------------- B R T e B B
| HEPTEPOXI OE [Add [ <0, 1 1Oy | e\
| =ememmemmmmaan [ === =rmmmmeann [EEEE T PEERRR | S=Tha [mmmmmmmm e |
| KEFONE A4 | <l.0 | [ l I
IBEELD;’»;:J ------- 1----!--6~I---~:‘<-'!-'-Q--I ------- |_<_]_~_O___] -------------------- I

> JA46 | ¢ ‘ ! ! |
II;I:I;;,;:( --------- I;-;-I --------- |..<.C'_\.--| ------- léo--'\"-l ------------------ |
! N IA47 | <0, 1 | | I e |
e AR ;-;*I"I ~~~~~ :‘4'@1"‘1 ----- \ég-'x'-l '''''''''''''''''' l
[ A48 | <l.0 ~ | ,l
[EEEEPEPREPERE R T ST Séts;lil ----- R

A

§775,224 |PAGE | OF 2 729 - GC LA3 - 1390 REV 0, 2 5 90
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usT-RD 1.0, _ o™\

| | BRIMARY|CONFIRM|

| |CQLUMN |COLUMN |
SORSIQTHER Uug I’OUND IFOUVD LRESULT
|

/ |
| ‘ |
| CONSTITUSNT |
| o

| |
| |
LCOMMEMT |
‘ | | !
| ENDOSULFAN I |A49 , <0, 1 | QCQ')| CARRR I :
[wevmswaaunntman | ccn]| cmaannnan| anmaa esswan [ @ T e | mmaam hREE LR
|ENDOSULFAN II  |AS%2 | <¢0.1 I | |
I-;"‘ -------- '{"T-'l-‘a-;“"l<x> s~ - §$;EL--,---_-.-.--,--.,”-..--:
|ENDO, SULFATE PL2 | ¢ | |
I-;------]aiag-—l----:--3 ------ <l:z;l“: ------- |<¥:XS__‘ --------------- mm e :
|CHLOROBENZILATE|C6H2 ¢300 ) [
| CHLORORENZY LATE jcs2 | <300 A0 0 e !
]
| | | | |LIMITS | |
] | | EXPECTED| FOUND IRECOVERYIOTHER | |
| SURRQGATE L 1o tugy ) fug) L (%) 1 (N) | COMMENT
| ( ( | [ | |
L
ose tmoino  l)segljgsgyiete
[ TCMX {x16 | 2.0 Qg I, 07120 150 | |
|<mmmmemrn e Ll R el R b b [amm o] wan- R bR Semmman ae=|
Final Extract Volume: Other -~ 10.0 mL
37Y76,224,PAGE 2 OF 2 723 - GCT LA3 - 1990 REW 0, 2 3 0



UMITI2 STATED TegTiMg SOMPANY. IMQ. . RLZHIAMD QoA rUST.Ant

! EMHANCED PESTICIDES - ANALLSIS METHOD 8080
ANALYSIZ CODEl 729 QTHER
USTRD I.0.:_ A0 DATE EXTRACTED: _\/Qu /D
cusT 1. 0.1 __ (AP DATE ANALYZED,/30(A8n o1 02
ANALYSTI Q. oruution N/A  pa D1 D2

ivoeerzon stzE _CoOOU O\ sameze TyeE: _OPOC /EOOM

9PLE WT(g)/VOL(mL) EXTRACTED: __AJ/A

PROCEDURE COMMENT!

| PRIMARY | CONFIRM| |
—CROL___|COLUMN |COLUMN |
|

|

|

ENT i
. |

|

momy wa e ey 1o deon l |
P LA R K <Y 1) NN F o) o N |
it S TG R 116 I S ST T S }
kil A RSAR N £.2o\ W S 1O e :
ki DR IRSAR N £ W S I T I
bt Dl TG 1L )\ S S | ON e |
| e . S BRSNS D, TLON ]
. S BN S\ W S LN vamaen]
RS SRS X <) W LN S
SR RN QN . ,'
O M ey PLON e {
LM IR IS | W SO PO |
el A QL Qe :
| ammoacaannemnn AT TRSR K< W I PO e |
Jsit PRI B <\ N QN | }
it At O WO e e eanan |
rd[ e A
SYTH{2241PACE | OF 2 729 - GC LA - 1990 Tl " Rev 07 2 5. 90 )
oy



UST-RD L. 0. __ S

| I | " PRIMARY | CONFIRM| | .
| | | CROL._ _ICOLUMN [COLUMN | |

| _CONSTITUENT  |CODEIQTHER ug u*otmn | FQUND | RESULT |GOMMENT
[

! ! | | [

IENDOSULFAN I |Ad9 | <0, 1 | <O | | 40\ |
| == LR e I e e bk [REECE S (EREEEE A bbbl b b A
IENDOSULF}\N 11 |AS2 | <01 | | | |
[ =wmmes ‘e --~-|----;----:-<~QJ\~--| ------- [ == NN P R LT T -]
|ENDO. SULFATE |[P12 [ <O, | | | .
[mmmammmammm—aa {rimaa |ammammmnn @'S_-|---_-..-|<.Q‘S--| ...................... |
ICHLOROBENZILATNC&Z | <300 | / ) | < ~
| mmmmrt s c e SIEER | I-- R CIREEEEE | == | ---------------------
| | | | | JLIMITS |
| | | EXPECTED| FOUND [RECQVERY|OTHER |
| SURRQUATE | | (wad 1 (ug) Lo (y) l (%) L COMMENT
| | | | | |
| OBC |Xio | t.0 'I.L\\"] : \Lh']%uo 150 |
[=oemmnmc e Rl Rl kbbbl Rebaledalolsinioll Bl iubalakalel [wmmmmm bk iy |
| TCMX [X16 | 2.0 | Y 7|zo 150 |
fmmmmmmaman O PN T T |.\1.5§Q.-| ...... S ......... [a=cmmcmmsmmmmaaaaan | ‘
Final Extract Volume: Other - 10,0 mL

‘
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E\lﬂa‘lg'.‘p :c‘sm"r"’a EE - [y Y (20

AMALYSIg CODE; 729 OTHER
UST-RD .0t __ koD DAYE EXTRACTED: _\ /U /AN
CUST I.D.: (- DATE ANALYZED./30A(DA Dl 02
ANALYZST: =2 ornutIon _A/A DA 0l 22

tngEcTIoN stzE _QOCOM OO sameee Tyee: _CRRC/Ei\boC

SPLE WT(g)/VOL(mL) EXTRACTED: _\J/A

PROCEDURE COMMENT.

| | | | PRIMARY |CONFIRM| |

I ! | GROL | COLUMN |COLUMN | | |
IWMIWH RESULT (COMMENT . . .. .|
1
|

T LU U N D=\ I S, |
| METHOXYCHLOR {A34 | ¢3.0 ) { 1 ¢ | |
i iy S e R B |
B e T PN I D7 A |
N = I - |
T e e bt e e e |
L IR N T 7= W A
D I R V7 07 |
R I e IR V7 N S =N A |
D T IR 7 S 2= I |
B eI IR S e S 7= W A |
B T R P S 7= W i
e R DT o N P2V - I |
staess las | @it igey T :
R R S A 7= Y |
N L TIPS N P X |
Yrd] . ASS LT
5Y"4,224PACE | QF 2 723 - GC LA3 - 1390 ‘ IE 9, 2 % 10

£.16



UST-RD I.0. e

| [ PREMARY [CONFIRM| I
| [ | _CROL __[COLUMN |COLUMN | |

I

i

I.WM y ENT. N — |
| | | | I | |
| ENDOSULFAN T A4 | <O, 1 LON | 1Oy ! |
R eI EL LR EEEL LR | ~==== S REEEERT R N R |
| ENDOSULFAN II |AS2 | <0, Loy | o) | |
il Bl EE SRRl | S en [REEEEL o] S e RALEEEELE |
| ENDO. sULE‘ATE |PL2 | ¢0.9% '(CJS | 1<Q§ ] |
-------------- R R e R T B R B R
iCHLOROBENZILATElCBZ | <300 | ~e~ | |
R R EEE R EEE T ~~-|14 --Ql---~---|43£.0 R R |
i ! | JLIMITS | |
| I |EXPECTED| FOUND |RECOVERY|OTHER | |
| SURRQQATE ! L (dg) L (uad) 1 (%) 14);) ol COMMENT |
| : | | | ] |
| DBC |X10 | 1.0 : Ay 1, L\°@ 20-150 : :
EETESS R B B e I B BT B e L EEE TP P
{ TCMX (X16 | 2.0 |- 453__ |zo -150 | A}~ |
R i wfmmmm e foocmma [EEER Tt LT R R R P L L EE PR i

O‘qqq SOOCZ; ~R. S/n/qap

Final Extract Volume; Other ~ 10,0 mL‘

SYT6{224]2AGE 2 OF 2 729 - GC LA2 - 1390 REV 0, 2 % 39
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v " mam DQmT A D [y - ‘ - \

o4 e T - K V& m
ANALYSIS CODE: 729 OTHER
usT-RD I.0.: LLDH DATE EXTRACTED: _'/Qd /G0
cost 1.0.: _ C=-C DATE ANALYzED: /26 00a DL D2
avaLesT: __ QR - oprourzon: MA _ pa Dl D2

1ngecTioN stze: _QOCH o) sampue rves. _OHeC/ ElveC

SPLE WT(g)/VOL(mL) EXTRACTED: __A)/ P

PROCEDURE COMMENT:

| |
| | GCROM.___|COLUMN [COLUMN |

! | PRIMARY | CONFIRM| . |

| |
| CONSTITUENT _ ICODEIQOTHER g IFQUND IFQUND IRESULT |COMMENT
!

|

|
ENDRIN |1A33

| |

} | |
e R P S N VY N
I e ST Yo O Y-S A
N e N =Y T P N
|BETA BHC 1A37 | <0.1 | | | |
T e e e b B e
T I s N 7N
R e A 2o N 7Y
R N o N 2= O
R L R 7 N O 2o
e R 7Y N 2= N
D LN o O O 2=
o R Yo A
I R o O O 2 i
e 2 S I 2o W i
I I 2 S R Yo Y i

A0 4

SYTT8({224 | PAGE | OF 2 729 - GC LAB - 1990 N REY &, 2 5{;0
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UsT-RD I.p. _laEM

| | | PRIMARY |CONFIRM|
| j__GRQL __|COLUMN |[COLUMN |
]
|

| |

! |

| CONSTITUENT CODEIQTYER ug [FQUND IFQUND IRESULT |

[ ’ | | ! | |

|ENDOSULFAN I |A49 | <O.1 R<ANR Loy ! ‘
[emmmmmemmmmuen fmmme| e [eeFmm—— fmmmmm—- [=¥52--- [fmmmmmmmmm oo |
|ENDOSULFAN II {AS52 | <0.1 | I | [ : |
--------------- |----|------_--|53:l&_-|-------|5;;0_--|---------------------
|ENDO. SULFATE [Pl2 | <0.5 ! ‘ ! | e |

................... | ~mmmemm—— @S-q------_;.<.C/_'J_-|--..-..----__----..---_.|
|CHLOROBENZILATE|C62 | <300 | ¢ | |Dac’e | |
R R e I ekt |5;§£¥;L) ------- |S;3,g:_| ---------------------
| | { | | JLIMITS | |
| | | EXPECTED|{ FOUND |RECOY.RY|QTHER |

| SURRQGATE 1 pofugy Lo fugd L (%) 1 (%) | COMMENT |
| | I | | | [ !
|ARC IX10 | 1.0 O L ICR 7ngo-1so | |
----------- B R e Rt R R btd ELDEL L L L bbb bbb
| TCMX IX16 | 2.0 19 | 12027 20-150 | |
|am==mmmemmeonaa | mmmmf mmmm s PR T e R [emmmmmmmmmmmme SECEEE]
Final Extract Volume: Other - 10.0 mL

$Y76{224)PAGE 2 OF 2 729 - GT LA3 - 1390 REYV 0, 2 .90
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il

=D PE . THOD 8080
UST-RD I.D.: _ Yo DATE EXTRACTED: VM /0D
CUST I.D.: CA-C DATE anaLyzeny3CHCha D1 D2
aNALYST: B pruurron: YA pa D1 D2

tngEcTION stze: _OCCH MO\ samere Tvee: CYORC /ENCC

SPLE WT{g)/VOL(mL) EXTRACTED: __A)/A

PROCEDURE COMMENT:

| PRIMARY | CONFIRM! |

l__QSQL__JCOLUMN | COLUMN. |

| |
CODPEIQTHER] ug IFOQUND _IFQUND |RESULT |COMMENT

|
f
| CONSTITUENT |
! I ! I | | I
| ENDRIN [A33 | <0.1 1<ON | <Oy |
--------------- (R N e Rl L T R el ame | m v mmrn e ———.
IMETHOXYCHLOR  [A34 | ¢3.0 10 | 1¢30 |
--------------- et Rttt Rt ROL L LR B e C R EEEEE L EELEE LR
| TOXAPHENE [A3S [ <. ey | LD !
--------------- Rl ekt R R e R e e AT T
|ALPHA BHC |A36 | <0.1 |<CI\ | I<O\ |
--------------- e e e R T R L P
|BETA BHC |A37 | <0.1 - ! | |
e e e S e
HC)A38 | <0 ! e\
|a;£;;';;8 ------ ;;;-I--";""lé@'\""l -------- IéQ"\"-l -----------------
| | <0 I J | |
| o e f--..-l --------- [-<Q‘-\---| ------- |‘é©"‘\""‘l ---------------------
|4, 4’ -DDD |A40 | <0.1 Fo\ LZON |
Jmmmemme e it Beldebdatublal | m=meae- [mmmmmon [ aF T | mmmmmmmmemm oo
|4, 4’ -DDE A4l | <0.1 KON | O |
Jmmmmm e === |emmmmmme- [==menm- fmmmem- [ mmman [=ommmmemmn e
I 4,4’ -DDT FA42 | <0.1 /0 I ! |
................... |_-..------|.<‘C.'.....-|----..-..|.é.o.‘).--l_-..--..-_..----------.._
|HEPTACHLOR [Ad43 | <0.1 I@\ | I<D‘\ |
frmmommmmmm e | oo [ === AL EEETEEE [=====n- [ === mm e
| HEPTEPOXIDE |Ad44 | <0.1 | I | |
I;‘;é;{; """"" |";‘| """"" |"<"c'~‘\"’"'l """"" l'<‘C\‘\'"| """""""""""""""
| KE [A4S | <1.0 | | | |
6;;;5;&; """""" I-';-] --------- |'<‘LQ-~| """"" ('<""‘O-'~[ ----------------
| |Ad46 | <0.1 [ | e !
| mmmmmmmmmmac e |mmao|mammmaann |.<_Ql\.--| ....... |.4Cl\._..| .....................
|ALDRIN A47 | <0.1 LZON | oy !
[mmmemmmme e e [===m]=mmmmmm- AL EEE LR R R e R R e e R R
| CHLORDANE JA48 | <1.0 ay | | [
[=mmmmmmnmmaeaas [ == fmmmmmames |-<--D~-—| ------- t'-<\-‘-o---|--~~-—--; ------------ I
.;\]//\‘4;/“/‘(4 ! /7
§776(224|PAGE 1 CF 2 729 - GC Lad - 1990 ’ REV 0, 2.5.90
L’
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usT-RD I.0. _ LS

] I { PRIMARY [ CONFLRM| I
) | _CROL .. |COLUMN |COLUMN | I

| [
| |
| I, 1 QND E:uun "..Lﬂasuwnm——'—-—-—ﬁ-——-———l
| o | { | | | |
lENnosunmN I {A49 { <0, 1 { <O|_\ : I(Q\ { :
:E".‘?‘Bi‘.’?if’f-ff--:f;f-'ui9;3----i.<.1x.-i ..... PR T <o\ O S !
|ENDO. SULFATE |P12 | <0.5 | | |
B e e TP T _-____--_,4@?_4 ....... 1'.401 B B L TR |

|CHLOROBENZILATE|C62 | <300 | | ‘ |
o=~ B LR IR R |<3:O| ------- |ém-| ------- B e L |

| | | | JLIMITS | |
| | | EXPECTED| FOUND |RE:COVERY]O'!‘HER I |
| SURRQGATE Lo L fugl) o botugd ) (%) l {y) | COMMEANT I
| I ! ] | | : |
| pBC IXto | 1.0 L0 | \\OQ"‘].,IZO 150 | }
frmmmmemmemeanas [ === =mmmmmm | e===- R el W em e me————
| TCMX |X16 | 2.0 l& ':53% | H‘OQ? IZO 150 }
[mommmrm e e e R AL R R bbb LR LR e R bbb b !
. i
Final Extract Volume: Other - 10.0 mL
S776{224PAGE 2 OF 2 727 - GC LAB - 1990 REV O, 2 5,90
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me mame o . - _

ANALYSIS CQDE; 729 QTHER
UST-RD I.0.:_ Meoi e oatE ExTRACTED: _\/ N /A0
CUST I.D.: O - DATE ANALYZED!CM(na Dl D2
ANALYST: __ <€ prruTton: _AYA  pa Dl n2

ingEcTION stzEr _QOCCU QN sampre ryes: _(OMCC/ EREC

SPLZ WT(g)/VOL(mL) EXTRACTED: __AM A

PROCEDURE COMMENT:

| | | | PRIMARY | CONF'IRM| |
| | | . CROL | COLUMN. |COLUMN | |

|

|
momy  dawien GtoN | deon | |
| METHOXYCHLOR  |A34 | <¢3.0 | | | | |
D e vl B E— |
R e IR O 7SN D 7= IO
D LTS = N N 2= YW M |
LSO 7O NN V2 A |
DO L S 7 A 2= |
D S N 7= Y |
L SN S 7S |
g T g T |
D S S S 7t N |
D LS 7 NN P Y i
e L e S N 2 |
T S~ N P N A |
B LS PN N Y i
N T P =S N VT T |

*)//‘—'////,"(\-/1{;17

STT6(224|PAGE L OF 2 729 - GC LAB - 1990 T REV 0, 2,/%,90
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usT-rD 1.0 L3Sl

| | | PRIMARY | CONFIRM| |

| |
| | {_COL  [COLUMN |COLUMN | | !
|wmwwmummm_ﬁ_~_|
| ‘ | | | |
IENDOSULFANI |A49 | <0, '4@. | oy | |
|=mommmmmmne el Rl RS S5 AN J— [~ [ommmmm e !
lauoosunmm IT  |A%2 | <01 | | L2 I |
|amwmmmnamane—n & ~-~-|----;---- -<-Q-\---|‘-~-----|d:L_)J\.--|----~ ---------------- {
| ENDO, summ‘z |P12 | <O, | | [ |
I--E';"-;; ----- Ié;'ﬂ““;"'*:-k-‘-“s~-|i-~-----l<~--'-)--| -------- mmmmmmmmemee :
|CHLOROBENZILATE|C62 | <30 I/ I

R LR L [EEEES EEEEEE ‘__l_é_’;':C_D__l ----- de | EEETEL | eemeieeaa e O Rt -~
l | ] I ! | LIMITS | |
| ! |EXPECTED| FOUND | RECOVERY|OTHER | |
| SURRQGATE ] Lo {ug! '1 (ug) 1. (%) 1 (Y | COMHMENT |
| | N . | | |
| DBC :xxo | Lo ||o<2)g| (%37”20 -150 | oy
fommmmmm - S R T R L R
| TCMX |X16 | 2.0 |Q mg |Q437°|zo 150 | |
[mmmmmame R R AR LR Bt CE RS EC L PREPR |wmmmmmman=an memeen- [
Ffinal Extract Volume: Other - 10.0 mL

SY76{224PAGE 2 OF 2 723 -« GC LA3 - 1990 REV D, 23 90
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UNITED STATES TESTrNG COMPANY. NG, . BICHIAND OTVISIAN (UST-AD)

E:B ﬂ!"ﬂﬁu
AMALYSIS CODE: 787 MIXED WASTE, OTHER
ust-ro 1.0, (6251 bATE recerveo ___(/A%/ 7O
cust 1.0 G AE DATE EXTRACTED: f/"'“//’o
ANALYST: ABK DATE ANALYZED: "4/’/?00;\ L D2
v
INJECTION SIZE: 0,002t DX LUTION: oA DL /A 22
SAMPLE WT(g)/VOL(mL) EXTRACTED: Qctd«mﬂwf'*‘f 4’6[& TOTAL DIl f oo
SAMPLE TYPE: '
PROCEDURE COMMENT:
| | | | PRIMARY | CONFIRM | | |
| | | CRQL | COLUMN | COLUMN | | |
|_CONSTITUENT _ IGODEI  ug |_FQUND | FOUND _I[RESULT. | COMMENT |
:ARO 1016 . =A54 : 1. 00 : ! : I,_ { : :
(RRB"IESI""'":;ES":'5755""'1"2 """ T B
mo 1232 Tass §noo LTIV T T o
;RES'ISZE""'":RE?“:'I'ES"WL P ';,: """"" }
P P R D R A D I
no 1280 TTlase | nee e VT }';l """"""""""" }
diS'IZES'"""};EB'{"1'55""-|:",'"": """" D Rt |
R e B ] B e R R | =mmmmnne womnmnee |
|SURROGATE | "EXSECTED (Ug) [ FOUND (ua ' RECOVERY (%) [oMI©S (%1 COMMENT |
:oac gxzs : 1.0 ‘ 115 : 1S Z: 20-150 : {
I O I N AL e |

Sample Sizre

inal Volume: Other 10 mL

SY76(221|PAGE 1 OF 1 757 - GC LAB - 1990 REV 0, 01,05,30.
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UNL™ED STATES TESTING COMPANY. INC. . 8y cMTAND DIYISION (1eT-ng)

ANALYSIS CODE; 287 MISED WASTE, QTHER
usteRp 1.0.1_ /6353 oATE Recezveoi ___(/AA/ 70
st 1.0.1 Gl oate gxmracrenn__((2¢/ 70
ANALZST: Am/( oaTE AwaLrzeD 172 01 D2
INJECTION SIZE: ' 0002wl DI LUTT ONi DA 0l /V/// 22

SAMPLE wT(g)/VOL(mL) EXTRACTED! Qﬂm 10-‘-‘//; < —*—6‘4&’7 TOTAL UIL.:
v

SAMPLE TYPE 1

PROCEDURE COMMENT!

PRIMARY | CONFIRM |

; : : : CRQL 1 COLUMN | COLUMN | : %
| _CONSTITUENT _ ICODE!  ug | FOUND | FQUND IRESULT | COMMEAT |
:ARO 1016 :AM : 1. 00 :4 ! } :.«. / : }
T P P e i e D S E |
aro 1232 IXZE','I’ES'""I';",""'I"'"""!I’I""!""""""""I
aro 1247 TSI AT S S R D }
amo 1248 Tase | Leo Ao g TTyTTTNLT VT o
aRo 1284 Tlame | nee ey VTV TTVTTTTTTTT i
are 1ze0 T Tlaee | Thoee T TV I
Pommmmmmmaes R R e R et ReLI T I LI EELTTELIETEEES L PEELEE |
| SURAQGATE | LEXPECTen (Ng)IEQUND (ug) RECQVERY (¥)]ZIMITS (%)) COMMENT |
:oac :xu: 1.0 : 8o =0 71 20~150 | :
E x| e T e T e ?"z'l‘;a';;a“"{" ““““ |
[=mmamnm—ae AL | =mmommmmaaann | mmamanaen [~=mmmmmmm e m e maaae |=mmmmnn |
Sample Sizae: —_
final YVolume: OQther 10 mL

2bl47 %
3YT6(221PAGE | OF | 797 - GC LAB - 1990 T REV 0, ox/os
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YNTSTp gemAmEG mRomryd GOMBANY  TNE  praUrAyn mewae ey (nem.np)
E(‘ﬂ QF“!!E:}:
ANALYSIS cope® 787 MISED WASTE. OTHER
&
UsT-80 1. 0.1 __ (635 L 59 999 ann reczrven: /2] 90
: )
cust 1.0.: G dFP DATE EXTRACTED: a4/ ?
-
, /
ANALYST) A3 K oate anacvzeon /%8 D1 02
v o /M/
INJECTION SIZE: 0002 OI LUTION: oA 1,u/,«/ B3

SAMPLE WT(g)/VOL(mL) EXTRACTED Qa'nm Lt 2 ﬁx/ﬁl TOTAL DIL.:

SAMPLE TYPE A

vt

PROGEDURE comnenm 238 Lo = il chulde wpids & Loy oddidd — Lople L

rad L - i B it A f Lo i gt

| | | | PRIMARY | CONFIRM | | |
l | | CRQL | COLUMN | COLUMN | [ |
| _CONSTI TUENT LCOREL . uyd | FOUND | FQUND IRESULT | SOMMENT |
:ARO 1016 ||A54 : 1, 00 :4 ! l }z-l : :
\ARO 1221 Tass | zee e m T TUTTTTILETTTTTTTTT
ano 1332 Mass | nee Ly TV
|ARO 1242 T T i DR A I
aRo 1248 lase | oo Lyt LT B
e e T A J D
ARo 1260 qago | Lo e T
R et L LT LT PR T L PREECPTTR Y PEPPRTEER PR S REEEEEEE PR R
|SURROGATE | |EXPECTED (uq) IFOUND (ug) [RECOVERY 'N1ILIMITS (%) COMMENT _|
| o8c x| 1o | 234 | 23 Z: oese | /6|
iTCMX Exn E 2.0 : j,f;: |/7‘5’:"2]-55::;5"-:" -6:--“5
Sample Sizw
Final Yolume: Other 10 mL

2/2l70 5
SY76(221)PAGE | OF 1 757 - 4C LaB - 1890 %L/ REV 0, crx//o)s/ao{'
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Nz oan STATSS ANSTuNG COMBAMY,.  IMQ, et MR DR AN (ST =00

Ef“a BL‘UQE:I:
AMALYSLS copg 187 MILED WASTE
oS! 4L ,/‘/,u —
UsT-R0 1,0, _ 769 DATE RECEIVED: (/2n] %0
cust 100G 4P oate exmeacson_((27/ O
ANALYST) A K DATE ANALYZED: ’?/'/709\ D1 02
INJECTION SIZE: " 0.002mdt DI LUTION: DA Dy A/ 02

SAMPLE WT(g)/VOL(mL) EXTRACTED: JM ﬂw*’ < 44«4&” TOTAL DIL. :

SAMPLE TYPE: o

PROCEDURE COMMENT!

| | I | PRIMARY | CONFIRM | I |
| | CRQL | COLUMN | COLUMN- | | |
| _CONSTITUENT. 1CODE] gt | FouNMp L FQUND LRESULT | COMMEAMT | |
| | | | | | | |
[ARO 1016 [AS4 | 1,00 | < | | ! | }
R R R R R e e A R L L P e PP
|ARO 1221 [ASS | 2,00 e 2 | | 2 | |
L T e T R B R TR EEC T PR TR |
IARO 1232 {AS6 | 1,00 | | I :4_ | |I :
|-<--.----.-----—-|~—--|--------.--|-----.--. wmm et mumn | o mmnan ]| nmm—t e - — -y -
[ARO 1242 |AS7 | 1.00 lo_ ¢ l < } !
..-.-.--.-..-----.-|.....-|------........|...----..-.‘..--- ..... |.~.-.....u.. -......-.....----..---|
IAR01248 |A.8 | 1.00 e | | e § f :
------- R L R e e e e L e LT
.}\RO 1254 |AS9 | 1,00 |« / | l e | | |
--------- e R e R e R e P ETEE|
| ARQ 1260 {A6O | 1,00 |« | | &/ | |
{mammmemmeamaaan R R bl ELCLLL LD EESEEEL LRI LR LIRE I EELEE ammme
II”EBQQ& JEXQECTED fugl!leol I RECOVE ( | LrMrm | (OUME |
| | | | | o |
| osc 1X18 | 1.0 | 0.9% | TF [ 20-10 | |
it L EE L EEL LRI LS fmmmmmmamme | oo e e S [mmmmm———— MELIELIELL |
| TCMX %17 | 2.0 | 203 | /03.5 2 | 20-150 | |
|mmmmmmmmmans [====|mmmmmmamaae I EEC DR |==mmmmmmm e | =mmemman SR EEEELEEEE n
Sample Size
final Volumet Other 10 mL
227, T
22177 4
3776224 |PAGE | OF | 787 - GC wab - 1390 " REV 0, 0{,J5,30 .7
| v
—t

E.e7



JMIZER STATES TESTING COMPAMYL, MG, . AT<UtAND Deur 3Ty (dgm.an)

vst-ro 1.0, _ /6317 OATE RECEIVED: (/A A/ 7O
cusr t. oG (P " oate zxrractED (2 v/ 70
ANALYST) A K oate aavrzeor /0 P2 Dl D2
IngEeTION s1zgi ... 2002wt orumion oA QLAY 22

SAMPLE WT(g)/VOL(mL) EXTRACTEDI :%m 1044«:’ il -4»45‘4 TOTAL DIL.:
1]

SAMPLE TYPE:

PROCEDURE COMMENT:

| PRIMARY | CONFIRM |

O : : CRQL : COLUMN | COLUMN : }
| CONSTITUENT LCORE | ug L. FOQUND | _FOUND IRESULT | COQMMENT |
!ARO 1014 IAN : 1. 00 :4 { : :4- : :
dié'IZEI"""]RSE'I'5788'""122'"'{'""""{L.'{""I'"""""" ”
ko 1232 lase | hiee LTy Ly
T T P e e R '|
aro 1zas asa | oo TNy T L
B N P I L
A e s B N R,
| SURRQGATE | LEXPECTED (uu]lFOUND (4g) ' SECQVERY (&) ILIMITS ‘%) COMMENT .|
IIDBC =x15 } 5.0 | 0‘771 72 7| 20-150 : :
E T A P R, I"}'%I“i“”é‘é"'i‘ ‘:a“:;s"'."""“‘;

|--u.---_--.-..| -....'..-----....---.-.l---..—-4-....|----.--.—----|--..~.--.-.--.. [(EEEEEEE -

Sample Sizae:

Final Yolume: Other 10 mL

/M// I

SY76(221 |PAGE | OF | 787 - QC LAB -~ 1990 REV/ D, 01, 05,30
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u\[-mpn ~-qa-«gvs -na'slﬂ-r\lq ﬁqmna\[v ’v«lp Erﬂ -n\ln :I‘zaynn "'ET'E"

Eﬂa BTDﬁEM
M T TN aam My
(6 35 l/‘ /ra
UST-RD 1,0.1__ A EEL AK oaTE Recziven ___//AR/ 7O
cvst 101G AP oate exzeacren _ ((31/ 70
ANALYST Ad K DATE ANALYZED /%3 Dl 02
INJECTION SIZE ' 0002wl DI LUTION: DA o;~4/44 n2

SAMPLE 4T(g)/VOL(mL) EXTRACTED: SAm /wa’ < 2l TOTAL DIL.

)

SAMPLE TYPE)

PROCEDURE COMMENT

| | | | PRIMARY | CONFIRM | | |
! ! | CRYL | COLUMN | COLUMN | | |
| _CONSTITUENT __COREIl _ ug | FOQUND | FOUND I|RESULT |_ COMMENT. |
| | I | | | | |
JARQ 1016 |AS4 | 1,00 | < ! | | & | { i
'---........... ..... -|........‘.-..-...-....‘....-......-.-1......,........--.'- P R L L L T L LT P
|ARQ 122! {ASS | 2,00 {2 2 | | < : ;
R e e R e e e P L LT T
IARO 1232 |AS6 | 1,00 | e | | & } :
...-.---......-..-..|.4---|....--..-----|-...........-_l............_...‘|--..._-_ -y
[ARO 1242 IAS7 | 1,00 e | | 1<y : |
[ammmmnmman I R D B e e e L LT L PP |
IARO 1244 |AS8 | 1.00 b e | J e : :
fommmee- P B R e R e e R e PR EE e EED
ARO 1234 [AS9 | 1.00 I« / | be ) ‘! |
-------- LR R R R e e T T T
IARO 1260 (A80 | 1.00 | e~ | le /! | I
frmawaen R el Rl R R R e e R P e L e PR Ty
| SURRQGATE 1 1 EXPECTED (ug) I FOUND (ug) ! RECOVERY (Y)ILIMI™S (%) (COMMENT |
| | | | | | |
|DBC %18 | 1.0 | Lok | /06 7| 20-150 | |
R L N e D R e T LT P “|ammmm—ean
| TCMX IX17 | 2.0 | .44 /27._ Z | 20-150 | |
[wmmmmas e e LR ELECEE PR TN EEE R R R | =emmmnaany
Sample Si:za:
Final Volume: Other 10 mL
3976(221|PAGE | OF | 797 - GC LAB - 1990 dEV o ol, os,ao .
( y&
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UNITED STATES TESTING COMPANY, INC.. RICHLAND QIVISION (JST-pD)

BCa _REBORT
Ust-ro 1.0.1__[635S oATE ReEcETvED: ___ (/AR/ 70
cost 1.0 GYE oate exrracren: _ ((2Y/ 7°
ANALYSTi AdK _ DATE ANALYZED: /%2 01 02
INJECTION SIZE: ' 0,002t DILUTION: DA R /A D2
SAMPLE WT(g)/VOL(mL) EXTRACTED: Zitm ',_0,4;,,;4 < Ll vomar orv.
SAMPLE TYPE!
PROCEDURE COMMENT!
| | I | PRIMARY | CONFIRM | | |
| . | |  CRQL | COLUMN | COLUMN | | |
|_CONSTITUENT  ICODE|  ug |_FQUND | FOUND IRESULT | COMMENT |
ARO 1016 {AN : 1.00 : ! || lz_ﬂ | “ {
o P i e o A
FE R Tt PP RN et D A
ano 1242 |R57':'ITSS“'-"-f""]"ﬁ"l'-"""'{;f-]"‘l""" """" i
‘:RES'ISZE'""'-'|R§§-:-1758-""1"']7"'“!"'"""':::'7"'}--" """ R
:RRG'ISSZ'-“"_-;REE'E'1755""'{:;"'[-'-'{""'"'-'I-";"'If"""'-"""'l
:iié'ISES"'-"-|X55'§'ITSG'-"“:12f";""'l-'-"""ill‘f'"-:'""-"—-'-""_'f

(SURRQGATE 1 [EXPECTED (Ug) IFOUND 7ug) IRECCVERY (M) L-WMITS (%) COMMENT |

| ! | | l | |

| DBC X185 | 1.0 - | /°’° Z; 20-190 | i

|=swmemmommcn] cman | amann LR P CP LT EEP R C TR - o[ m=mmomaman [==mmmmman]

| TCMX IX17 1 2.0 275 1 1128 g | 2om1%0 | |
|

|eommmama wwmm | .--------«---‘ -------- --|---....--...;-....|... ________ |-_------..|

Sample Size:

final Volume: Other 10 mL

12/Ga &

3¢78(221|PAGE { OF | 797 - GC LAB - 1990 al*v ‘01/05/%/

E.30
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CITTED STATES TESTING COMEAUY, INE.  BrodTAND DIYTATAN rusm.zn)
PCR _BEPART ’
AMALYSIS CODE: 757 MI{E)) WASTE, OTHER
ust-rp 1.0, __ /62356 DATE RECEZVED /2] 90
ctst 1.0 R & oaTe sxmracTen, _ ((31/ 70
ANALYST, Ad K DATE ANALYZED //%8 D1 02
v
INJECTION SIZE: 0.002 it OILUTION: DA DL /A D3
EAMPLE w'r(q)/vot.(mL) EXTRACTED: %n/%«f ad 41’:5“&4 TOTAL DIL.: .
SAMPLE TYPE: ’
PROCEDURE COMMENT:
| | i | FPRIMARY | CONFIRM | l |
| | | CRQL | COLUMN | COLUMN | |
|_CONSTITUENT _ ICODE| ug | _FOUND | FOUND _IRESULT. | _ COMMENT |
:ARO 1016 |AS4 : 1. 00 :4 t : :4.1 I ' }
aro 1221 Tlass | Taee leaETTTTTT B D
f;QB'IESE"'.""iiQE-}'1756‘“‘""=1;'} '''' At it R :
e PYPRAR i Rt T T U |
ARO 1248 Tiasa | oo Ty P R T
are 13se T 3o | 1o P P R
Iamo 1280 lase | nee PP A :
R R L I EL I RO | mmmmmnn |- R ] EETEEREEEEEE |
| SURACGATE | | EXFECTED [Ug1IFOUND (ug) RECCVERAY (%1 1IoMims T8l cavMe T |
;DBC :x1s : 1.0 : 035 | 73 Z: 20-150 | :
:'rcwxix17=2oi/ﬂi ;’-52520150! """"" i
Samplao Siza:
final Voluma: Other 10 mL
: e
212 fgn AL
JU78[22117AGE 1 OF 1 757 - GC LAd - 1930 TREV 97 70530
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UNITED STATRES TESTING COMPANY, NG - NSz (UG~

(253 !" -3 198 - B 2 An
UST-8D I.D.: _Vg>J) " DATE EXTRACTED: _\/3\ /a0
CUST I.D.:__ 13- & DATE ANALYZED: Yl/a=na Dl 22
ANALYST: I DILUTION: A/3 DA 21 22
INJECTION SIZE: _(.Q0U v SAMPLE TYPE: _(M{ / s (

SPLE WT(g)/VOL(mL) EXTRACTED: A

PROCEDURE COMMENT:

| I 1 | PRIMARY | CONFIRM| |
| T I |COLUMN |COLUMN | o
| SONSTITUENT ICODEIQTHER ug FOUND IFOUND IRESULT | COMMENT
| il
|

[ . |

I

ENDRIN 1A33 | <0.1 oy e |

mesesecscuceana [====f=rgmm==nn f-==---- [====men R e e ve--
IMETHOXYCHLOR  [A34 | <3.0 | ! | !
BT LT R |..-..-t --------- |-<—3—-Q--| ------- |é-§-‘Q--[ ---------------------
| TOXAPHENE IA35 | <10 |\ | leo !
i tiiaiaietd Rttt Rt [+Eeemem [=rm==mn- e R vm-m
IALPHA BHC IA36 | <0.1 l¢oN | leny |

--------------- Rl e R R R e L L LT
| BETA BHC |A37  <0.1 I'CA | '(’3\\ |

--------------- Rl el R e e e e L L e L L e e
ILINDANE ( BHC)|A38 | <0.1 SN LDy |

ittt |====]o=euacaan == [sommen- Rt e R e et
| DELTA BHC IA39 | <0.1 Loy ey |

|===mmmcomannaas [====]=-oeomonn |==%==-- [om==m-- Rttt ELEETEE S LTEEELEEE ve--
14,4’ -DDD 1A40 | <0.1 ¢S | 1<\ |

LR LRI T R RELEED R | === f=o==cun R e L L L L L LR e L e P
14,4' -DDE fA4l | <0.1 ISy | ¢ |

(R el Rl R R s |:Q----| ....... |_\_C_‘_\---| ......................
14,4’ ~DDT 1Ad42 | <0.1 Lo~y | ey |
|ecmcammemacae—n | w——— [ |.‘.C'.---( ......... |.\.L_‘\ ...... | wommmcacmmmm -
I HEPTACHLOR A3 | <0.1 7~y ey |

| smeeecmmacacaan | mmom|wemmmmmenn R DR [P |.<.CL--- .....................
{HEPTEPOXI DE 1A44 | <0, 1 Loy ! ey !
Tmm=emmmmccaas femomfommmmena- | S¥Fmmm | mm e [ === | emmmmmmeeom e
| KEPONE A4S | <1.0 Lo e |

[==<vmcmmeaenaa. [====lmmomemaa- | =2 foomee-- | == -F==- R L L LS LR
I DIELDRIN IA46 | <0.1 lon | FLCh !

Rttt Jmmmmf e mme e R LT fostmen- | =wmmmmmmmmm s
IALDRIN 1A47 | <0.1 Loy leCN

|=o=ommmuomancne R R R EEL TR e EE LTy e R LR L R LT
{ CHLORDANE A48 | <1.90 Lo s

---------------- e e e e AL e L L L SRR R LT

L BURAN
SYTS{II4/EAGE ! QOF 2 T29 - GC LA3 - 1390 o ToREY STTLOF R
~
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UST-3D I.D. 257

| " i PRIMARY(CONFIAM| ]

[

| |__£~Q~___ICOLUMN | COLUMN | | \ |

CQNSTITUENT JCODEIQTHER g 1FQUMD  'FQUMD  LAESULT ICOMMEIIT
|
|

| |
NDOSULFAN I |A49 | <0.1 e | (TR |
Ry

E o

Sescemmmm—aa P I R L R T R e L R B el ew .- ——— |
ENDOSULFAN LI |AS2 | <O. 1l Ly | I/Q\ | |
R %---I----I----;----I‘*"—'--«-l» ------ | S e manf e e cmmmmmann EEEE!
| ENDO. SULFATE (P12 | <O 78 | | |
.......... ----,--.-,--.--.---;:Q.S.--,------.,(C_g._.,-------.-----------...
ICHLOROBE‘JZILA £1C62 | ¢300 1 /2N | | - |
| ammmmmmam—am—a | mmmm|mmmmm o 4$$i‘C2-|.--..;-|§f5;Cl-,-_‘ ............... I
| | | o . {LIMITS | !
| ] |EXPECTED| FOUND 'RECOV;RY!OTHER | ' ) |
| SURSQCGATE ) 1 (agl Lo (ug) l (%) | {Y) | COMMENT .. |
| | | '| 1 |
}DBC 1X10 | 1.0 oWyt |y |zo 150 | |
| emacanann= B Ty [ |----:-9.|-.3.-9_z ....... jusosmaedmmmn e -
| TCMX 1X16 | 2.0 | i'x | /C(\iz I20 150 | |
[emmmmm-e R R R e L e[ mmmm (REEEE R L b i
Final Extract Volume: Other - 10.0 mL
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UNITED STATES TOSSTING COMPANY., MG BACHLAND 2XIVISIQN [WST-2D)

. - . -
J 29

UST-RD I.0.: __L1o35R DATE EXTRACTED: _\/ 24T

CUST 1.D.: ™S - & DATE ANALYZED?/Air o D1 22

ANALYST: =Y DILUTION: A/A DA ol 22

INJECTION SI2B: L (LM NN SAMPLE TYPE: _ PG /0 =My

SPLE WT(g)/VOL(mL) EXTRACTED: __)'/A

PROCEDURE COMMENT:

b | I PRIMARY | CONFIRM| |
| | l__CRQL._lCOLUHN |COLUMN | |
|
|

I | | !
| ENDRIN lA33 | <0.1 (v | | l
................... |--..--_..--|:".(;.‘.\-_-]....-_..--|.\.(z)_‘\_..-|;_--------------------
| METHOXYCHLOR IAJG | «3.0 | /= 1 | 7 |
------ —meemema ---_\---------).Eb.‘.g-‘----_--]-‘.3‘9--l---..-_..--...----------
| TOXAPHENE |A3S | <1.0 | ) C ! | < O |
-------------------- R R b T e R L L L L L L L TR
| ALPHA BHC |A36 | <0.1 | QO\ | I<O\ |
.................... R T I e ey R T T R Rt
| BETA BHC 1A37 | <0.1 <O,y ! | 20\ A
|emmemeamr e ennnn | v |nmmmae= P R R e R T
|LINDANE ( BHC)I|A38 | <0.1 | <O\ ! | <O|\ I
------------------- Rt R R R R
| DELTA BHC |1A39 | <0.1 eI lq@\ |
R LD el LR |=om=- e e et e B ekl
14, 4' -DDO {A40 | <0, 1 (e | /0 |
[T T T R e pepp—— |momefumncnaaan |..Q‘.\._..] ....... |..(.L./‘.\.-_| .....................
|4, 4' -DDE |Ad41 | <0. 1 | (O\ | I(C,\\ |
| ommmmme— memmme-— |=semjescmcasss e T | == | ==sememme e mmcnn
14, 4' -DDT |A42 | <0, [R<ORTN |<C\ |
[wwocsmmnrcnman— [eommfomemmmnan | mmmaaan |==m===- e e e e EE LR L R e
| HEPTACKLOR JA43 | <0.1 1 ZO\ | O\ |
e P T |ewmm|cmcmcnmnn |..‘_(.:.‘-_..| ....... |..\.C:‘..._.| .......................
|HEPTEPOXIDE |A44 | <0.1 | <C.\ | | <C\\ |
[==mmmommmmen o [=mmmmmmmmnm- == - [=m===m- R R D D
| KEPONE IA43 | <1.0 | r | e |
|msmemmmcnam———— [mmem|mmmccaman ‘.él..\'__-‘ ....... l.‘}.'.ﬁi-rs_-q .....................
|DIELDRIN l1Ad46 | <0.1 | N | |7~y |
| . —.- R R ikl |_<.(:‘;-..-| ....... |.\.(.='.---| .....................
|ALDRIN |A47 | <0. 1 bz ) | f /00 % |
............... [ T T T B B I P L L L LE R T r Ry
| CHLCRDANE jA48 | <1,0 ! | by |
R il |some|memennans | == |mmmen IR R Ll e ]
3T76;424 PAGE . CF 2 729 - GC LAB - 19390 _REV 2, I 2-30
I S
,-,/(/,/// DDAy N o o
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UST-RD I.D. e A

| | | PRIMARY | CONFI AM| |

| |
| | CAQL |COLUMN [COLUMN | | |
| CONSTITUENT JCOREIRQTHER g (EQUND I FQUNDR |RESULT 1COMMEMT I
| | | | | [ | ) |
|ENDOSULFAN I |A49 | <0. ! | OB (o | |
[omrememmmammnn ettt Reiaietaieid [ =S| smmmaan R R R R R e !
|ENDOSULFAN II |A52 | <0.1 bey | D7ek | |
fomedrmmmemaaaas |omee|ammm s | =3 T mefmnmmmnn R e R R R R bbb I
|ENDO. SULFATE |Pl2 | <0.5 V0 < 1 [ | |
............... |mmme|mmmmmm—an .\.~:‘.Z--|-----.-|.-.\:'_<.|__|.-.._._-.......-‘..-----.-|
|CHLOROBENZ2ILATE|C62 | <300 e -~ | | ~ | |
|emmmmc e —nn | mmmm | mmm [-‘.3;(—-4 ------- |.(-.31'L_-|__-.‘ ----------------- |
| | ! | | | LIMITS | |
| | |EXPECTED| FOUND |RECOVERY|OTHER | |
| SURBRQGATE . ] | (dg) (gl L (%) L (%) I QOMMEMNT !
| | | . | | | | |
|pac [X10 | 1.0 FORO T JR.097120-150 | |
|=mmmmm e aaan il kbt [ o=maEn fmmo a2 | s=mmams |mmmmmevc e n e |
| TCMX |X16 | 2.0 100G Iy 120-150 | |
| ~mtemmanac jeamm|dmmmeeaa |Q’...C‘.j._].1---.q.'92| ........ | e mmmn . —m e |
F‘inil Extract Volume: Other - 10.0 mL

3YTE 1L40PACGZ 2 OF 2 LA - 30 Lad - 330 Az a1 D

E.35



it

SNHANCGED PESTICIOES - eﬂa‘xszs METHOD EQEQ

ANALZSIS CODE: 729 QTHER
UsT-RD I.0.% A9 DATE EXTRACTED: _ /31 /AL
cust 1.0, s 1AC - (o DATE ANALYZEDS/o/dl Da 21 2
ANALYST: @ prurron: AYVA_ pa 1 22
CrNngEcTION sT2E: _QCLU saMpLE TvrE _Ca( /Tiugy

SPLE WT(g)/VOL(mL) EXTRACTED: _ /A

"PROCEDURE COMMENT

| PRIMARY [CONFIaM| |

CORDEIOTHER g (FQUND {FQUNR JRESULT |COMMENT

| |

| | e BQL . |COLUMN |COLUMN |
|

| [

| TOXAPHENE |A3%
- - - |-_--
JALPHA BHC |A36
[==emmemmmannaan e
| BETA 3HC [A37

|mmremcecccncrne|cun
LINDANE ( BHC)|A28

|
|
|
|
|
[
|
|
|
|
|DELTA BHC 1A39 :
e T ori
i Toee T fote
e i oo FOPR
NERTACHLOR  iaad |
izsreeoxior | aed |
EpoNE ot
oteianrn T v
iomen T ot
cnrensane T Jovel
R R
SYTSTLI4,PAGE L CF 2 “e9 -~ GC LaBd - 290 . REv L, L




YST-R]D I. 0. {2270

[ | I [ PRIMARY | COHFT RM| | i
I 1 | __G20L  |COLUMN |[COLUMM | | .
| _COMSTITUENT  |CODEIOTHER ug | FOUMD  JEOUYD  (AESULT 1COMMENT |
f |

{

| |
[ENDOSULFAN I |Ad49 | <0, |

[wadummcstaanaan owma| e

I SMOOSULFAN I 1Aa%2 | <0. !

|ENDO, SULFATE ' P12 | ¢0.5

--------------- '...--| PR R
JCHLOROBEMZILATE|ICS2 | ¢J0O0
[ aemmes B ECEERE D

| | | | { |LIMITS | |
| | | EXPECTED| FOUND |RECOVERYIOTHER | . ’ |
| SURRQGATS | ! (gl 1 (ug) | (y) Lo (8) I COMMEMT |
| | | | | | ( |
| DBC 1X10 |1 Lo |Q‘¢:q,§ | QQQGQHO»HO | |
f=mmmmmnmeaaacan ammn|mm——ea R [-eemmmmmamm s |
| TCMX CIX16 | 2.0 1,015 1 gy 120-1%0 1 I
| e mamam-— e R R Y R --|.:.L-)u.1]u.g ........ |smmmmmm e m s e am i
Final Extract Yolume: Other - 10.0 mL

3UT4022407AGE D TF oL Tl3 - 30 LA3 R D ALV, L
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YL TE e MEETMT VA SOUMDAY Ty YLAY, S LRI LT
El‘Hals "! ﬂrs ""' Es - aua[“s's EF:H“ ﬂ(!ﬂsz
UsT-RY 1. 0.1 (T DATE EXTRACTED __\/ 3\ /AL
cusT 1. 0.1 k23, DATE ANALYZED:e/iC:na Dl D2
ANALYST: KL ornutron AVA  pa ol 2

IngEcTION SIzE: . OCCH SAMPLE TYPE: _CYeC
SPLE WT(g)/VOL(mL) EXTRACTED: __A /A

PROCEDURE COMMENT:

| FRIMARY (CONFIRM| |

| [ | |
| i | e BQL [ COLUMN |COLUMN | | !
| CONSTITUENT _ ICODELQTHER ug IFQUND _ IFQUMD IRESULY ICOMMENT |
| | | | | | | I
| ENDRIN 1&33 | <0.1 |<c'\ ] | 0N | |
| mmmmmm e m e R bl T R R R - R Lt LR EEey|
| METHOXYCHLOR |A34 | <¢3,0 | <‘50 | ! /5(_‘) | |
------------------ [ommmmmmrm | e e T T fmmrmmo | ST e e ot m i m e |
| TOXAPHENE |A3S | <¢l.0 | Q\C ) | 1.0 | |
............... DR R el L R T L T B - N B T T T T Ty
| ALPHA BHC {h36 | <0. 1 [RAOR | X | o
................... |---*----.|.-‘.‘.'_-...|--.-....|.\Q—'---|.------~.--.-------...|
| BETA BHC 1A37 1 <0.1 L | lsry | |
.................... R e e T e T T B A R TPy |
|LINDANE ( BHC)IAJ8 | <O.1 by | |(~l..;.\ | |
[mwamcsam—— “"":'“;'|"(‘) """" [RRRSLEET R R LR [ - | bbb |
| DELTA BHC A39 | <0, 1 <O | 100 | |
jmwmmm v [ =] mmmnmmmm R L R L LR L R T |
14, 4 <00D [A40 | <O, 1 Ly | ¢ l !
| accmmaammeaaman Jacaafoamacdaaan 1.(:C.':\.m-| ....... |.<.L='.\.--| ..................... |
|4, 4' -ODE 1A4l | <0. 1 | a3 | '(C\ | |
R S L DR i |mom|wemaamans (L RN E R R | e3Fdauc|aacdacaaacccanancaanaan i
14,4 -00T . [A42 | <01 [ <C\ ! 1/(“\ | |
| smsammmmmennn s R R T R R R R LR e TP |
| HEPTACHLOR 1A43 | <0. 1 | <(‘-\ | b | !
R i R R LT T R R R TR R e R R I
{ HEPTEPOXIDE IAdd | <0 (e | 10 | |
[mmmcomumnn domem e samaaana [y A0 ROV I ¢é’<:—.\ ...... T P )
| KEPONE 1A43 | <L, 0 I/"(\ ! b/ | |
| momc et e |mmm | mmmmn IR R IR, R R R R R e |
| OLELORIN |&46 | <0. 1 I | s ! 1
R D [amma]mmcananan »-\Q'-\—--| ------- R R i
IALDRIN 1A47 | <¢0. ! P | b N i
[ R ISR, fummafmmmmam [ i Tl una|anmmnnn [T T I U |
CHLORDANE JA48 | <l Pt b T i
| memnec s e mama - bome [emtemumcn clalmue | amnrcnnn R R e E R
) S el
~ ‘! . /:L_"_\
37T8{224,2AGe L OoF ¢ 13 - GC LA3 - 13930 2V L, 003 320
£.38



UstT-’0 I,

0.

| ] | PRIMARY | CONFYAM|
| e GRQG ICOLUMN |COLUMN |

|
|
| _CQNSTZ 2UENT
|
[}

1
|
1CQD°IOTH=R dg LEQUND  FOUND  {RESULT |COMMENT
| ! | | |
NDOSULFAN L IM9 | <0, ! IS I ey )
|eccaammnn P IR R Rt R Rl e B X Ly judanmnna LR
II NDOSULFAN 11 1:\fz b co. E____L((:‘_\ || Il(_,:.\ : .
JENDO. SULFATE P12 | <0.5 ben < |
|cwmmmmnn PR T |~-.--..‘...~~.-|.&%' B I R P P
ICHLOROBENZILATEICE2 | <300 2 | l ¢y |
[ eammmmananoanan fwmma | sammenaan |§x;gu--| ------- ;g--LLJ-[ ---------------------
| ‘ | | i [LIMITS |
| | | EXPECTED| FQUND IRECOVERY[OTQER |
| SURRQCATE ! L (uagl 1 {ug) l LA I (4} L GOMMEMNT
I | I | |
| OBC felo ) Lo 1@77,'7 ROY, |7o 150 |
|ammenmmnnn B bl EEE Y IE R PRSIy RIS R e |emarsmatcaaacaaaamana
| TCMX |15 | 2.0 ||\)\(_J | chyuo 150 |
(R IR N R R ] e Tddal | vannna B R b b R R TR
Flnal Extract VYolume: Qther - 10,0 mL
ERS BERE P Yo FolR Sl 733 - 30 LA3 - 3 AV L :

£.39



NI 3 mg neame A ol \ N oy \ ] \ e

e e Ny e - A . o
AMALYSIS CODE: 729 OQTHER
usT-Ro 1. 0.1 o) DATE EXTRACTED: '/ 3\ /30
cust 1.0 L3N P DATE ANALYZED( /G pa ol 02
ANALIST: ~g cruuTTom AMA . pa ol N2

rNoseTIon stzE Oy ) sampLe TYes WGl JErQan
SPLE WT(g)/VOL(mL) EXTRACTED: _AM[X

PROCEDURE COMMENT:

| PRIMARY | CONFI RM| |
_CROL ___|COLUMN |COLUMN |

| | |
{‘CODE_ILOTHE". ug [ FouMD LEQUMD |RESULT }CDMMENT {
oy ool den o e b
T R o O P2 Yo |
e T Y O T A i
N N S O B 1Y o
sem sk ey Ty T |
SEISRRE BRE AN o oy ey T
| OELTA BHC ]IA39 | ¢0. 1 |§C‘ : :<C‘\ | |

} |

l

|

|

|
‘ | e
| =mommmammacann SR EEEEEL LS SRR ELIEEEETERER R R bt {
FALDRIN 1a47 | <0, 1 | 7070 | 0 !
| mmmrammmamamn I R R |
'CHLORDAME 1A48 | <192 (I | Lo !

E.40



Y3T-R0 .2, Vo ey

| | I TPRIMARY | COHF Y AMI |
| | G20 (COLUMN | COLUMN | |
| _CoMgpr e - 1 CORSLOTHER dg 1FOUMD  1SOUMD  RESULT !
i

)
[

i
!
COMMENT |
|
[

[ '
IENDOSULFAN I [A49 | <O. | 7

|
jamutanamnaneman |..-............-.-..,|..;.'.....]« ..... Rl R R L R LR LR TR “umedean|
|EMDOSULFAN ZI  1A%2 | <0, (PR ! b\ | |
|ansaananamaes ..|....q..;..;uu-q.\n‘-...q-........-..|.:r.‘.-...|.4................................4
fENDO, SULFATE 1PL2 | <0, L/m < | I/~ < | |
denaaan ........|.‘....|....-......|.».C:.‘.)...;-.-«.-...l.»..«“.J....|..--....~..........-.|
JCHLOROBENZILATR (CB2 | <300 Ll | l¢2r | |
REEREE LR ~-..‘.......|...<«-.-.|."--QL¢.’.| ------ u|.<‘..'dl. Ll I R R L |

| JLIMITS |

RECOVERY|OTHER |
1Y) 1 (%) L SQUMENT

|

~ -
a3

| [ [

| | EXPFECTED) FOUND
| QUARQUATS | oo dagl Lo tug)
| | |

]
|o8c 1X10 | 1.0 |C,C‘<Jg,

|
|
| |

| & 120-1%0 |

i3

R N R R IR S IR S [l [T epepopupapa Meeamamaa]
| TCMX |X16 | 2.0 | l,'g*'-f',s‘ e %7 120-130 |
| --------- ~---~--|--u-] ------ q-'--.-q..|-u~-----|--..n--[ ----- ERE R RN ~--«-~<--.|
Final Extract Yolume: Other « (0.0 mlL

34034 2A0Y L T L Ty - 38 LA3 - [RD] LX) P
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l!\l:ﬂrn sre r!“a ]\Sa 3‘:\! ‘2”2!\! :\lc n"‘u‘ 3\[[2 ::'c" a::kl it ﬂ':. !:l)
ANALZLSLY, CQOOR: 729 QTHER
UST-RO 1.0 ke pare xTRACTED /31 /A0

cusr .0, >3- 0 DATE ANALYZED: Y iip ol i

aNALLsT) (R ornurron A/B  pa ol 22
twEeTIoN staE _C.CCO NN gampLe Tvee _CNCC JT00
GPLE HT(q)/VvOL(ml) EXTRACYED A /A

PROCEDURE COMMENT:

| | | PREMARY | CONFT RM| | |

| | —CRQL__ |COLUMN |COLUMN | [ |

CONSTITUENT . |COQEIQTHER ug nrouun LEQUND mnsum | COMMENT. |
|

|

| | | |

| ENDRIN IA3d | <0, L I ‘O |

|eommmnmaa e ..|...--|_..-..--.|.S..-.\....| ...... (1.......4..--....--........-..|
| HETHOXYCHLOR |AJ4 | ¢3.0 IGO | o |

|.......-..-....n.|......|........-.....|.‘....-....|...--... ...|...-...-.....................‘.|

|TOXAPH:W |A3S | <1, 0 (s |

|HEP’I‘AC}(LOR {A43 | <0, | <y |

....... .........u-.] u<-<| ..--.---4--' -

IHEPTEPOXIDE JAdd | <O, } L™

|
| tmmsmmnmn s |....-.|.....“..-.<..|..-..r....l.....-u - -...‘|.~..‘........._...-.. ....... |
IALPHA BHC |A36 | <0, 1 |<C\ | 2970 | |
R R R e LI LR LR L R R B R LYY L PR |
|BETA 8HC 1A37 | <0, 1 (P | e | |
|mamcmnnanmnannn |ommo|unenn ----|-\Q‘.\.-.|....u-. .‘.‘.'.(;-‘-\--'.[-----..----- ----- |
| LENDANE ( EHC)IAJd | <0 L lQC\ ! <o, | |
B L R R R TP LR I LR T PR by B R |
|DELTA BHC 1A39 | <0 1 ‘<L_\ | <C\ | |
- '4'"1-"“~""‘""""~""""""|
14,4 -0DOD |Ad0 | <0, } (o) | r~ | |
|...-4...-.......-...;.-.l...|.......{...-f..\.*:L‘.....|.......-.. {wa...l..-. ....... LR |
14, 4" -00E [Adl | <0 | e | 1
R e B KL L LR I L..'.\.-...|......-. :I;L..q.-........-..........---.|
14, 4 00T la42 | <0, |/C‘\ | K | |

|omumacannann N IR T ROy IR B I R T L T g IS Ny

|

|

|

|

|

|
|
|
|
|
|
|
|
|
|
|
L naE e LY L L L DU PP LT LY Py CE DT EPPRERT
1
|
|
!
|
\
|
|
|
|
|
a
!

|~memmnana B R ..|.:.\:.'!-...

mapouu (A48 | <l Lo S

oo taimacnm e [ |smmmanman IR Rl I R IR L) EEE TR |
lDI’LDM\I FAdG | <0\ \(:\ | A | |
[REE TR TE R TRy R N R I B [ R R RN
IALDRIN [A47 | <0. 1 b oo | | 7~ | |
[ R R .‘_.-..|....|.--....1...|..-‘:......-| ....... [IEER R PR R L e
ICHLORDAMNE |A48 | <l 0 [ | e T t
|ammmamaa “umaana |mmaafovanaanan |-..-‘-«-,-...-—..|.*...---<-,-------:~ ............. |

(o p

3¢Ts 04 2A02 L OF 2 TR9 - QC LAd « 1390 R8¢ ), /330

E.42



ygT-aD .0 e

IRV

f i | | PRIMARY | CONFLRMI | \
I I | GBQL | COLUMN | COLUMN | | |
| _CoMSTITUENT  ICODEIOTHER Wg IFQUND LFOUNR [ BESULS I COMMENT ;
| | | I [ i | |
JEMOOSULFAN T [Ad9 | <0, ¢ oAy temy i

L
....‘....|--<-...<|.....--|--«-a.._--.‘..-........|

R N R I R R RN IR

|ENDOSULFAM L (A32 | 0. ! (e

o f o | I
j4amauasumunntan | waui|oanumennn JouTiauu|nadauen|atBiuna|anasuuasuuncnan ma
|ENDO, 3SULFATE |PI2 | <0.9 Lo | P 0 I
|.-.....‘....-q----.'.....|--...----..|..x1.d....(~-~~..-.-|..m..a-.[..u-a-.. ............. t

JCHLOROBENZILATEICS2 | «300 e r | |< 2 | 1

2,
|avaanua PR }....‘|--.......-...|...x -|.--....|....r$- T R T R p R |

| | fLiMtTs | |
| EXPECTED| FOUND IRECOVER‘:’]OTHEZR | |
W R VE- 1 IO N K- 5 A S L(8) L COMMEMT |
] | | |

| | |

| |
| ‘ !
| SURRQQATE |
| |

|

|o8C 1Ll | Lo LS < I20~l$0
|..-......-.u.......|....-|...-......|.......,.—.| .z... T |
| TGMX 1Xh6 | 2.0 O (]I L}J(‘ VARLE 180 | [
Jammannn .-....-.._]-....|--..-...-.|..........|..--.‘:’. |eannama|voaman o EEELEETy|

. l
Final Extract Volumer Other - (0.0 mL
E i IR T Vo RS T13 o« 30 LAd - 30 BRI

£.43



£ © o e o AMALY ¢
ANALYSIS CODEI 729 OTHER
UsT-RO L. 0,1 e DATE EXTRACTEDI _\/ %1 /S
cUST 1.0 P TN % DATE ANALYZED L pa ol 02
ANALYST: = orcurton A/A pa D1 02
rngecTIoN 9128 _C.OCM N samees tees _CHOCC/ oo

SPLE WT(q)/VOL(mL) EXTRACTED: _ \s/A

PROCEDURE COMMENT: __

| | | PRIMARY|CONFIRM| |
I

| |
| | . 2BQL __ |COLUMN [COLUMN | | |
| SONSTITUENT  \CQOEIQTHER wg IFQUND _ (EQUND IRESULT ICOMMENT . |
| | [ ! | | | I
| ENDRIN |A33 | ¢0. 1 L <O | LeCn | |
B I T LT L T T R R N I L R L R Y |
|METHOXYCHLOR |AJ4 | ¢ 0 | | V22N | |
|.......;l ..... ---.|R-;-|-...'-.-.---;..<.3_'.Cg--| ..... ..~|.‘".>r‘-(=‘-..| ...... commeaaa ]|
| TOXAPHENE [A33 | <0 | | Loy |
|smamaeann .....|.Sa.|-- ..I---.|.<.‘.'.Q.-.(..-..._.|.<..........|-.... ..... LR e |
|ALPHA BHC 1A | e, | | [ ¢ | |
B T ...J.;-|.-6..----|.<.<-.-.~L--.|--..---|..<::-.-.|..-.u-...~... .......... |
|BETA BHC A | <01 | | ! \ | |
|anmemcavumnnman | -am -..--«---|§..c.~).--..|--...--_l..C\...--|... ...................... |
ILINUANE ( BHC)IAJ8 | <01 TZ0n | <y | |
R R N R ey I L L L R I |
IDELTA BHC 1A39 | <01 |¢oy N<a\gy '
................. --‘|....--.....--|.QL:J\.--|..-.._-.u|-..--~-..|...-.-----.._.--..--.-|
|4, 4' =000 {Ad0 | <¢0,} | C\ | ey | |
|smnmmmmnnm de|mmmafemmmaa L C R Y @S T mma| mmamam R L DD |
|4, 4" -DOE ladl | ¢0. 1 | C\ [ LT\ | |
R R B T T | wSFdemafcnmanan I o L R R U |
14, 4' -00T 1A42 | <0. ! e [ ey | !
|amamm P [amwm|anmmna wma |- g«..\\..--|.--«..--|.<.=‘.'...-| ..... B R e (
|HEPTACHLOR {A43 | <0, I\ Loy ! |
[aeensoacmnccann |smws | mmmamaann R R T PP | SHT e aa | cwm e ——a AL |
IHEPTEPQOXIOE |Add | <01 e |
|aammaauea L o [ oo |ammmanaan | et e o)
| KEPONE |A43 | <l.0 Lo |
|omei saaannncas | =] ammma | Awa T
|OLELORIN [A46 | |
osmmomma et [ === |
IALDRIN |A47 |
| twswmsmammann . fmm==] |
|CHLORDANE TA48 i
[amemm D LR fmmca | am Jadaaan
3¢Te(224.PACGE L OF 2 729 - 3C LA3 - 1320 REY ), L3 3D
+

E.44




Tty

usT-R0 1.0 1Ll

o

A

| PRIMARY | CONFI 3M|

|

|
| | I__QZQL___ICOLUMN 1COLUMN | | !
| RQMSTIIVUENT JCODEIQMHER g 1EoUMD  tEQUNMD t3EqULT roodMENT |
| | | ! | | ) |
|ENDOSULFAN I |Ad9 [ <0, ! | C O\ T eo | |
D LI R LI T | P I K L L TR R T R R R U pep ey
|ENDOSULFAN LI {A%2 | ¢0.1 | ~\ | | (~ |
|.......a...-..-|.I--qu.-u;-..-| - (--.-..-|.::?5-.|--«- ~~~~~~ PR Smma]
|ENDO. SULFATE PL2 | <O, | | I | |
.......... B R I PR C#S;.1.....-.|fg:‘J..|---~---..._-_......,.|
|

ICHLORDBENZILATEICGZ i ¢300

O e eaene .

|...<.----.-----|---.| --------------- .

| | | | ] JLIMITS | !
| | JEXPECTED( FOUND |RECOVERY|OTHER | |
| SUR2QCATE ] b fag) ot (ug) Lty 1 (4] ] GOMMEL —]
| ' | | | |
|08¢C |[X1o | .0 |Qu\3| C‘\g IZO-LBO | |
|..-u.-~ --------- |----|-«~-----| ................ .| ------- - - - - ‘
| TCMX IX16 | 2.0 |QC\(_\,;| q-HV |zo 150 | |
|“....‘ --------- |----|-----.-- ------------

Final ExXtract

Yolume: Qther -

10,0 mL

R R ] wamasaana|




T men cmame © \ ] Ny SRR [of \ Mo(usT-3

UST-RD 1.0.: __l¥ DATE EXTRACTED: _\/31 /G0
CUST 1.0.:__ xS - DATE ANALZZED- bl pa a1 D2
ANALYST: __SCR DILUTION: A/ pa D1 02

ivgectron stz _CUCCU NN sampie Tyee: _CMOQC / EogenD
SPLE WT(g)/VOL(mL) EXTRACTED: __ A\ /A :

PROCEDURE COMMENT:

| | | { PRIMARY | CONFZRM| { |
| ) | |_CROL_ | COLUMN |COLUMN | | |
| CONSTITUENT JCODEIQTHER ug | FQUND LEQUND |RESULT |COMMENT |
! l

|

doomy Ao ey 1o ey i

f e S R T e e N P2 Yo |
S e P N 1Y SO A |
B S RIS 2= S NN 2=t MO |
e s @ iy ey T |
I L IS RN N 2= N MO |
SR R S o N N 7= W M |
R S R 2 N 7= A |
R ST IS PO N < A |
D S IS P2 S N VS S |
L S I R N 2SN |
e S S N N P2 |
| KEPONE JA45 | <1.0 R A

E.46



UsST-’D I.D. -3

A0
| | ] | PRIMARY | CONFIRM| |
| | | |COLUMN |COLUMN | | ‘
| _CONSTTTUENT _ [CORS|QTHRER] ug IEFQUND IFQUND = I 3ESULT |COMMENT
P | | o I |
| ENDOSULFAN I 1A49 | <0.1 1 C.CBS ! N A
------------ B o r L T T T T R pl [a-p - h O e T g
|ENDOSULFAN LT |AS52 | <0.1 Lo Lecy !
-------------- I e et R A B e R L L
|ENDO. SULFATE IP'Z | <0.5 eS| Iy |
............................. |-------|.-7----.|.\.Q;S--(.----...-....---..--__--
|car.oaosavzrmrslcsz | <300 1200 | I |
jenacomanmanamann |memm|ammmemmnn |é-‘g‘---| ....... |.<.7‘1:Q-| .....................
I : ] | | I [LIMITS |
I | JEXPECTED| FOUND |RECQVERY|OTHER |
| SURRQGATE 1 Loodug) b (ug) | (y) 1 (y) | __COMMENT
| | ] | |
| 0BC [X10 | 1.0 IQQWSI Q7§7|zozso|
[=o=cemecacnnan Rl Rty Rl kbbbl EEEEELL [=mmmmmmemeo oo mmaaann
| TCMX IX16 | 2.0 |Q%SQI L_:Q'gybno 150 |
R e [ == R G EER L EC I PP R R LR L
Final Extract Volume: Other. - 10.0 mL
3¢T80114,2AGZ 1 OF 2 T3 - 3T LA3 - 1330 TV Y, L7 i

£.47



UNZITED STATES TISTING TUMEANY

£.48

MG, AT THIAND 2IUT TN ysT.an
~ ok lsl
AMALYSIS CODF; 797 MTMID WASTE. QTHER
UST-RD I.0D.: /g35% DATE RECEIVED: . y30/20
CUST 1. 0. 16342 - & JATE SXTRACTED: /30/90
ANALYST: - ”:‘M/ DATE ANALYZED: W 2/’°1La7‘"7:£2
INJECTION SIZE: 0002 /" . DILUTION: oL S, Y
SAMPLE WT(g)/VOL(mL) EXTRACTED: AL TOTAL OIL.:
SAMPLE TYPE: ‘
PROCEDURE COMMENT:
| | | | PRIMARY | CONFIRM | |
| [ | CRQL | COLUMN | COLUMN | {
| _CONSTITUENT __ JGODE|  ug | _FOUND | FOUND IRESULT | COMMENT
:ARD 1016 :ASG : 1. 00 :.«. /.0 : {,_ xe) {
IARO 1221 A5 | 200 ae 1T e ze T -
R0 1232 lass | 100 T Ty T e T
o zaz Tiasr | nea VLTSV e T
w0 12¢8 1Asa | 100 leae T PP -
IR0 1284 Iase | 100 PP P
Eiéé'liéé """""" :'REE'E'I.'BS """ l}'_",f;'"i """"" PP
| SURRGGATE 1 | EXPECTED (ug) FOUND [ugl I8ECCVERY (31 ITI4I TS IN] GOMMENT
:osc :x1s | 1.0 | /¢ | Se Z: 20-150 : |
Dy wmmmcmenaoan R [=mmmmmmmeman [mmmmmmmmme|nmmmmmns
T e O S B DA L N L SO
Sample Size:
final Volume: Qther 10 alL
]

Q/MO/? A

3YT5{221,PAGE | 2fF . “57 - 3C “AB - .330 U REVRSY T I3 30



v

WMIZZD ITAZIS TIETING SSMEANY, MG, 3T SuiAMD ST EtaM  tem.oaan

PP

‘:I‘a ﬂvﬂf‘a”‘
AMALYZSA S 2ODE; 187 MirxZ2 WAS&"' “aHER
yst-ro 1.0, (635°C |DATE RECEIVED: /30 /7o
CUST I.0.: 16375~ & oaTE txmracTzon _ (/3/79 .
ANALYSTI __ '7’&/( DATE ANALYZED: o7 'm/m?o 'z/gz/”
INJECTION SIIE: 9.06 3t S1LUTION 2A WAL I
SAMPLE WT(g)/VOL(nL) EXTRACTED; 264 ~toTaL orL.:__ /7@

SAMPLE TYPE: M‘ﬂ

PROCEDURE COMMENT:

CONFIRM |

I I [ | PRIMARY | |

| ! | CRQL | COLUMN | COLUMN | |

| _CONSTITUFRNT [Kofe)s) Al g | FQUND ¢ FQUND IRESULT | GOMMENT

| o ! | | 1

IARO 1016 jASa | 1.00 lee O e oo |
|mmeccccmananan R R e FARSLEREREE [ =momm—— Igr===" e
|ARO 1221 IASS | 300 7001, 0.0 | e R0.0I

| =mmmmean N Bl EEEEE e R EEE S R [EETEEEE “eeeeenen
1ARO 1232 IASE | 1.00 lee 10 /0 |
LR E R R R e R R R Rl
JARO 1242 |AS7 | 1.00 lemw 20 | |« 2.0 |

} ---------- mmwm | - | -------- e | e m—-e .- ' ........ ~| ------- | -----------------
'ARQ 1248 |AS8 | 1.00 | e VO A |« /0 |
R R e O R fmmmmmne R R LT
1ARO 1254 JAS9 | 1,00 | o ?.0O | { ‘_/.O !
|mmmemecccmannna [mommfmammamnas foenmmmnan e R | mmmmmmm e
|ARO 1260 IA60 | 1.00 e f0 | e v © |

| mmeoen EEETEPYS R R fommmcaa- R R R e
| SURRQGATSE i LRXBECTED fugl tFQUND (ugl | SECOVERY (%) | LMITS ‘&)1 SOMMEYmM

I | i ! | , I |

|DBC X151 1.0 L3 03 S a0-1s0

| ==mmeeeaanaa [===sfomscommnnanan [ommmamanas Rt I fommmmmmaan Jommgmemnn
| TCMX 1X17 4 2.0 I & 38 (e ? 0 20-150 /I
fossmmoe s [wmmmfmmmmmmmmmnue R fommmmnan LT [ewmmmmnnn
Sample Sizae:

final Voluma: Ouher 10 mL
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ol

UNMDTRR STATES TTIwoMG ZIMBANY, SMC . AL THIAND IS EiaM UST.AD

av‘a :rm‘s"'
AALYSIS ZODE; 757 MIXED WASTE, STHER
usT-aD 1.0, __ /6357 DATE RECEIVED: //50/70
- - ’
UST I. 0. (62907 & DATE EXTRACTED: 1/30/%0 Ve
o 2/22] 70 1/2%/70
ANALYST: ’J‘A‘K DATE ANALYZED: 28 /- 7:1 22
o} .
INJECTION SIZEi______ O PCa~" sriurion oA 21 /40 92
SAMPLE WT(g)/VOL(mL) EXTRACTED: 2% ‘poTaL DIL.: 07O
SAMPLE TYPE: L”(‘ﬂ
PROCEDURE COMMENT:
[ | f | PRIMARY | CONFIRM | [ {
[ | | CRQL | COLUMN | GOLUMN | | ‘|
| CONSTITUENT |CODE| $g | FQUND | FQUND (RESULT GQMMENT 1
| [ | | | [ |
IARQ 1016 (AS4 | 1.00 lee O | & faO | I
frmmmmmmmmmeaas [mmmm | o e an s [ N L ammmmmmmm———- [
IARQ 1221 [AS5 | 300 20,01 . 20.0%Y | . 20.0P\ |
[memmemanemnnnn O Ty R, |moemmm= [cmmmmammammcanan l
IARO 1232 {AS6 | 1,00 le 70 | |« /o | I
[wmemmmmmane fammmfomammm—ann [wmmimmmans [P SRR |mmmmmm e o maas |
IARO 1242 |AS7 | 1.00 le 20 | | e /.© |
[ammommm e [m===fmmmmmmmnan [emmmaman [rmmmmaam- fuammmm—- Jmumcmmmmceanaan- |
[ARO 1248 {AS8 | 1.00 | e 2o I | «wr0O | !
[mmmme- T B T E PP e fommmaman [ammmmecme fomamn- |mmmmmmmmmcm—an I
{ARO 1254 (AS9 | 1.00 e to | R |
[emmammmmameana |mmmalmenmmmman |wommmmmas [emmvnmans [“Theean |wmmmmmmmomm—an |
{ARO 1260 |A60 | 1.00 | &= (0 | | e b O | |
[ammmmmnn —————— [mmmmmmm [ wmmheas [mommmmnane [~eemmnn fummmmsam s »
‘W " I{eby { (B 4 {y ] VERY ! - T 1% o) JoN t
l 1 i | ) | r | |
10BC IX1s | 1.0 b/ eEe /el K( 20-150 | \
lermmemmmanan [=drm|mmmemaammnann R T R TP P L TP ey EEDE RPN (mmmmmmn (
| TCMX X17 | 2.0 L 2.2C 1 /35 21 20-150 | |
Jommmmmmanes R Jomemmmaaan e R fameemnn [
Sample Siza:
final Volunme: Qther 10 mL
92[2<¢ > Laa K
5Y“5{22) FAGE . OF . T5T - 30 LA - 1350 T fiEv LTTETR



CMIDED STATIS TEITMG SAMIANY, MG, 3TTEoAND ST IUaM uSToRD

“

ﬁ(‘a :rnr‘Bm ,
ANALYSIS CODE: 787 MIMED WASTE, OTHER
ss7eRp 1.0, __ (8369 DATE RECEIVED: //50 /7o
CUST 1.0D.: /63377 & JATE IXTRACTED: 7, 3/70
ANALYST: R}K ‘ DATE ANALYZED: 2A ’?/’?2/:):?0 ,*/;2*/70
INJECTION srzz:_____&‘fff_‘:/ DILUTION: 24 21 /40 22
SAMPLE WT(g)/VOL(mL) EXTRACTED: 2l TOTAL DIL.: __07°
saMpLE TYRE _Opken
PROCEDURE COMMENT:
[ | I | PRIMARY | CONFIRM | | |
| | ! CGRQL | COLUMN | COLUMN | l f
| .CONSTITUENT _ ICODEI. ug | _FOUND ! FOUND IRESULT | COMMENT ;
:Ano 1016 :AM : 1. 00 :4_ /.0 : ::_/.0 : :
f=mmnmawmmmamans fommmfmroommnaas [Fmesee- S P B L L EERERREE |
IARQ 1221 IASS | MQDOIAQO.OD* | o 20.01P1 !
(a0 1232 e | 1ee Ao eI T T :
ARo 1zaz T a7 (1o N e VT P '|
ARo 128 s | oo NV P R |.
(ARG 1254 ss 1 neo VST S :
ERQB'EES """"" iREB':'l'SS """ E}'_",,';""': '''' ""E:_'}.'é'i """""""""" i
| P com 7 [ RECaY ( =7 m L COMM |
! l | | o | | l
oBC I1X15 | 1.0 A A z: 20-150 | |
E%é{u} """" Eii?":u'?é """"" i"}-;”-i---in/-E'_?' """" |T2omise 1T i
.................................................. [oommmommm | e memannn
Sampla Size:
final Volume: Qther 0 ol
22l SR
¢T3 L1 3AGE | 3F T3T - GC LAB - 1330 P EEEE)

E.51



NS IR ITATRS TESTING GOMPANY,  INC Pan e ANR ST EIRN 1 gm.ann
peg ac 7

ANALYSSS CODE: 287 MIKED WASTE. QTIHER

B 3 ‘
UST-RD I, D /636/ DATE RECEIVED: Y3/ 70
DY - L7 2

CUST L. O.: (63YR = DATE EXTRACTED: /3¢/70

E 2/12/90  areer
ANALYST: W& OATE ANALYZED: % 4 21 22

o Vo 002 7
INJECTION SIZE: (90 prruTION: A W, AT
)

SAMPLE ‘WT(g)/VOL(mL) EXTRACTED: _Z% TOTAL DIL.:

SAMPLE TYPE

PROCEDURE COMMENT:

| { | | 'PRIMARY | CONFIRM | .- | |
| | |  CRQL | COLUMN | COLUMN | | |
| CQNSTITUENT _ ICQRE! _ wg. 1 FOUND 1\ FOUND IRESULT. | __ COMMENT |
| | | | | |
|ARQ 1016 {AS4 | 1.00 le /O | | . 2.0 | |
el Rl [=mmecmmmma]mmmmnnan R [mumammeneacaana- [
(ARO 1221 {ASS | 2.00 lem .0 | lew 26 | I
|memmammacma e fmwmm|mmmmmm———— [ =mememmnn Jmmm IEEESERE |mwrmmmmm———aa |
{ARO 1232 |AS6 | 1.00 |~ /O lew 20 ] |
[smommcenemeanan [emmafomamannann fomamenan [mmmmmmem e [mmmmmmem |
|ARO 1242 {AST | 1.00 |« f0O | | =~ s0 | |
N L T [EEEI L LT [wmmmecaun |mmmmm—m |memmmm- [mommmmeemmmmaun |
{ARO 1248 |AS8 | 1.00 | e= o | |« v |
L L EE LR LR |mmwm|emmmmenaan |ucamnn wme|ememanca- [womama- [mommemmamcmnen |
{ARO 12%4 {A59 | 1,00 le 20 | | « po | |
[sommmmemanaemns Jmmme | m e e | === [mewmem— [mommmmammmm—aan I
|ARO 1260 {A60 | 1,00 lew 2.0 | e fo | |
[meemmmenamaamn R TR | mmcmnnman e MR e e LR |
i 1 | e | P ( ! T m i e |
| f f | L . [ 1 !
|DBC 1X15 | 1.0 | Y B AZl 20-150 | |
[wmsmssmmnenn fomomfamesmmmmneaen [EEEEEEELLE [mommpmemne o [mmmmmm e [=mmummnae |
1TCMX IX17 | 2.0 Ios?q 1 E7 Z 120150 |
femonn R R R b T E P R R R IEETETTEE I
Samplae Size: —
Final Veolume: Qther 10 mlL

22 THL

A 2%)6 0
SY76[22.:PAGE | OF 1 797 2 GC LAB - 1390 COREY 0, ol o330

E.52



MMITED STATIS ITETING TTMAANY, IMC. AIIMIAND 2IVIGION  UST-22

20 £

ANALZSS S Q2NE; 187 MIsgEn WASTE, 2THER

A o /0

usT-R) 1.0, (636~ DATE RECEIVED: 7/ 20/7
2T - .

UST 1. 0. re3ys =2 aate sxrracren 1/ 3/ 79

/22 /) PO 2/2Y 90
ANALYS ™ ApK OATE ANALYZED: Y AS /91 /J]
”
(NJECTION §12E_____ 0. CC=~"" 11 urIoN A Dl /YO D2
A -, :

SAMPLE WT(g)/VOL(mL) SXTRACTED: w TOTAL DIL. /7o
SAMPLE TYPE 0)*’4*\
PROCED TRE COMMENT:
| | | [ PRIMARY | CONFIRM | | [
l | [ CRQL | COLUMN | COLUMN | 1 |
| _CONSTITUENT. . _IGOREL  ug L_FOUND i _FOUND (RESULT |~ COMMENT |
| ‘ [ | [ | | l |
{ARO 1016 (AS4 .| 1.00 len /O | fe o | [
{amecea TRy R [ e :p> ......... |--..---|$T‘ ......... Py
|ARO 1221 IASS | 320 2001 . p0.0% ' | | 200! |
| === wmmmmoua S LY BRI R TR AR [ e EL LT TP T L P PRP PP |
[ARO 1232 [AS& | 1,00 ie /o | f o | !
e [mmmnfmmmemmnnnn [emwlalann fommammnne [=mmmamm|ammmm e |
IAKO 1242 {AS7 | 1,00 lee fO | l e fO | l
|mwmmmmmmmmmnn fommm] mmmmna D T [emmmemnnn [mmmnmmm [mmmammmomamaaaa |
VARC 1248 |AS8 | 1,00 | e o | | «sz0 | |
[mmmmnmemeummenn Jmeee] mmnemnnan [oaeeannn fammmmenn [ [=emmummmmenmmnan |
{ARO 1254 IA%9 | 1,00 ot | - |
LR T T fommm|mmmammmnn (mmmmaemnn [emmmmmmnn [ I L EETT P |
IARO 1260 [A60 | 1,00 lm fo | e o0 | |
. fomea | nmam—n- [eamalican fammaoannn [wmmummn {mmmmemmmeecmanan |
| © | £ Y P L Om | i LIS (8) ! |
| I | | | y l I l
| DBC iX1s | 1.0 2 g| 20-150 | |
[ S i L LT [ommmmmmmnn I mmmmgmmnn]
| TCMX X171 2.0 | Yre 1 aye 2 o 0-is0 1 ST
[smmmmoononas fommm e | odemmanmas fadmeaee A R fonlommnns |
Sample Sizae:
final Volume: Othet 10 mL

)

22850 S8

3rTa,32 FAGE F . ST o« 58 LAB - 390 REV 3, PRV

£.53



M s AT oRITI NG SSMRANMY, T, I, SO ho BN Dt N ST )

m Qfﬁﬂa"‘
AMALYSSS CODE; 787 MIVED WASTE, QTHER
yst-pp 1.0.:__ (6365 SATE AECEIVED: //’O/F"
CUST 1.0, e3ye =F JATE EXTRACTED: /31/70 Fo T
a2 2 o A’ 2 / [~
ANALYST ’h’/( DATE ANALYZED: A lhs 2L o2
INJECTION 51251_______2_532:_15 5T LUTION: A U_Zie a3
%

SAMPLE WT(g)/VOL(mL) EXTRACTED, _24% TOTAL OIL,: 0@
SAMPLE rerE, _Opfen
PROCEDURE COMMENT:
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| | l [ PRIMARY | CONFIRM | I |
| | | GRQL | COLUMM | COLUMN | | [
|_CONSTITUENT _ [CODEl  ug .| FQUND | FOUND |RESULT 1 COMMENT |
RO 1016 1AS¢ | 1,00 :‘. [0 : e ro : :
O e T Py B P o
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ARO 1242 S R S et it
are Tz T LT T P L P S
R 1234 Iass | hoo TSy e T B
ERES'YEEB """"" ERESQE'I.'SS""‘E'Z_",T;"'E """"" : e T R i
.............. | e o e T e
! R ] ' Mg1 RECOVERY W]1LIMITS (%1 COMMENT |
:nec :x15 : Lo : pRE R Z: 20130 : {
i%é?& """""" ExnizoE-/"—E,S“/’izoxsol:/j.:
B SR mmmmie et T B A o |
Sample Sizae:
final Voluma: Other 10 mL
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APPENDIX F
LABORATORY ANALYSES OF FILTER SAMPLES PARTICULATES (HEAVY METALS)




LABORATORY ANALYSES OF FILTER SAMPLES FOR PARTICULATES (HEAVY METALS)

Laboratory analyses of particulates collected on filter samples are
presented in this appendix. Filter samples were collected during monitoring
events "B" and "C". The data in this appendix are presented using
photocopies of the analysis laboratory's reporting sheets. At the top of
each column of data {is a sample identification code. Several sections of
each filter were analyzed independently. Separate results are reported for
the bottom, middle, and top section of each filter sample.
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APPENDIX G

LABORATORY ANALYSES OF FILTER SAMPLES FOR ASBESTOS



LABORATORY ANALYSES OF FILTER SAMPLES FOR ASBESTOS

Laboratory ana1yées for asbestos fibers are presented in this appendix.
Sampling for asbestos fibers was conducted during monitoring event "D". The
results of the laboratory analysis of the three filter cartridges used during
this monitoring event are reported in a letter from the analysis 1ab0ratoky.
Each filter sample is identified by a sample number and sampling data
description.
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HANFORD ENVIRONMENTAL
HEALTH FOUNDATION

May 31, 1989 CO 14035

Pacific Northwest Laboratory
MSIN K6-08

Attn: Gail L. Laws

ANALYSIS QF FIBER CONTENT AS AN INDICATION OF ASBESTOS EXPOSURE - WP4 M69088

The three samples received May 25, 1989, reportedly from the Horn Rapids
Landfi11, have been analyzed for fiber contant using the approved NIOSH
Analytical Méthod 7400, [t should be noted that the method does not
distinguish between asbestos and nonasbestos fibers but rather uses 400 power
phase contrast microscopy to count all particles with an overall Tlength

exceeding 5 microns (u) and a length-to-width ratio of 3:1 or greater.
Results are as follows:

Air Vol. Fibers Fibers

Sample # Sampling Data Date (L) /Field > ce
1989
D1A Cassette #A263-A 2-23 89.1 <0.03 <0.02
02A Cassette #A550-A 2-23 96.6 <0.03 <0.02
CA Cassette #N680-A (Blank) 2-23 -- <0.03 .

If there are questions concerning this report, please contact us.

< o . des
K. A. Lavaty Gr/
Environmental Health Sciences

Jt

P.O. 80X 100, RICHLAND, WASHINGYON 99382
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