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SUMMARY

Air quality monitoring for the remedial investigation of the Hanford

Site's 1100-EM-I operable unit was conducted in the spring and fall of 1989

and during January 1990, 'The monitor.lng program was divided into two phases.

The first phase examined the air quality impact of routine atmospheric emis-,,

sions at three of the rperable unit's waste sites (the 1100-2 and 1100-3

_. Disposal Pits, Horn Rapids Landfill,and Battery Acid Pit) before the begin-

ning of intrusiveremedial investigationactivitiesCi.e., borehole dril-

ling). The second phase of monitoring examinedthe air quality impact of

routine atmosphericemissionsfrom two of the operableunit's waste sites

(the 1100,2 and 1100-3 DisposalPits and the Horn Rapids Landfill)during

intrusiveremedial investigationactivities.

Each phase of the programconsistedof a series of monitoring events

that measured pollutantconcentrationsat.keY locationsupwind and downwind
: r

of individualwaste sites. During each monitoringevent, samplingwas con-

ducted to determinethe air concentrationsof a wide variety of volatile

organic compounds and semivolatileorganic compounds. Monitoring for heavy

metals and asbestoswas also conductedduring some monitoring events.

The results of the air quality monitoringprogram indicatethat the

'IO0-EM-Iwaste sites are not significantemitters of volatile organic com-

pounds, semivoiatileorganiccompounds, heavy metals, or asbestos. Although

volatileorganic compoundswere detected in low concentrationsnear each of

waste sites, differencesin pollutantconcentrationsbetween upwind and down-

wind monitoring locationswere not statisticallysignificant. The threshold

limit values for the volatileorganic compoundsthat were detected near the

waste sites arehundreds to thousandsof times greater than their measured

concentrations. Elevated levels of semivolatileorganiccompoundswere not

detected in the atmospheredownwind of any waste site, The concentrationsof

heavy metals in particles collected downwind of selected wastesites were not

significantly different from background levels. Asbestos fibers were not

detected downwind of an a_bestos disposal area within the Horn Rapids
LandfiXl.
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The results of this monitoringprogram indicatethat, at this time, the

waste sites in the 1100-EM-1pose little or no threat to the local population

via the airborne transportof pollutantmaterial.
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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 th_ pathways by which hazardous materials can

leave the waste site. Buried liquids 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
,z

IIO0-EM-I Operable Unit at time 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 quality 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

IIO0-EM-I 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 completion

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 IIO0-EM-I

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 concentrations 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.

I
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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 semivolatile organic

compounds was conducted at both waste sites.

This report_briefly reviewsthe locationand configurationof the

1100-EM-1waste sites, the schedulefor air qualitymonitoringactivities,

and the proceduresand equipmentused in air qualitymonitoring. The report

, also describeseach monitoringevent and presentsa summaryof the results '

obtained. Meteorologicalconditionswithin the 1100-EM-1operable unit dur-

ing each monitoring event are presentedin.Appendix A, the sampling param-

eters associatedwith each monitoring event are presented in Appendix B, and

selected laboratoryanalysesare presented in AppendicesC, D, E, F, and G.



THE 1100-EM-] OPERABLEUNIT WASTESITES

For purposes of air quality monitoring, the waste sltes 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 I), Horn Rapids Landfill (Figure 2),

and Battery Acid Pit (Figure 3). The 1100-2 and 1100-3 Disposal Pits Were

primarily employed for the disposal of construction debris (U.S. DOE1989).

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. DOE1989) indicates that

small quantities of waste chemicals (<100 gal/yr) were disposed of at both

sites. Records and personnel involved in operations at the waste site indi.-

cared that solvents, paints, and paint thinners were disposed of at the

1100-2 Disposal Pit and that antifreeze and degreasing solvents were disposed
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FIGURE1. The 1100-2 and 1100-3 Disposal Pits. Tile disposal pits are
located west of Stevens Drive, near the center of the
1i00 Area.



FIGURE2. 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 ft 2 (7,000 m2).

The Horn Rapids Landfill contains indeterminate quantities of hazardous

chemicals and office and construction wastes (U.S. DOE 1989). The landfill

was used from 1950 to 1970 and covers approximately 15 acres (60,000 m2).

Somewastes 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 complicated

b': evidence indicating that dumping was conducted at the landfill by both
Hanford and non-Hanford personnel.

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 I) of battery acid and other liquid 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.



DESCRIPTIONOF THEAIR MONITORINGPROGRAM

The air qualitymonitoring programwas designedto have up to three

phases. Phase I of the program involvedair sampl_ng before intrusiveRI

activitieswere conducted. This pha_e of the programwas conductedduring

, the spring of 1989. Phase II of the pregram involvedair samplingwhile

intrusiveoperationswere being conductedat the waste sites. The initial

monitoringevent for this.phasewas conducted in mid-Septe_ber1989 at the

1100-2 DisposalPit. The remainingPhase II monitoringevents were conducted

at tl,eHorn Rapids Landfill in January1990. Phase III of the programwas to

involvemonitoring after intrusiveoperationshad been completedat the waste

sites. This phase was not conductedbecause the resultsobtainedduring

Phases I and II indicatedthat additionalair qualitymonitoringwas not war-

ranted. The resultsthat led to this decision are presented in this report.

The air quality monitoringprogram for the 1100-EM'1operable unit exam-

ined a broad spectrum of potentialair pollutants. This wide range of

monitoringwas initiallyrequiredbecause of the varietyof potentiallyhaz-

ardous substancesthat are known to have been buried at 1100-EM-1waste sites

and uncertaintiesabout the presenceof other waste materials. The equipment

selected for use in this program allowedthe samplingof a wide range of

volatileorganic compounds (VOCs),semivolatileorganiccompounds (SVOCs)

includingpesticides and polychlorinatedbiphenyls (PCBs),particulates

(heavymetals), and asbestos.

To estimate the impact of a waste site on air quality,air samplingwas

conductedboth upwind and downwindof each site. Upwind samplingwas used to

characterizebackground concentrationsof pollutants. Downwind sampling pro-

vided informationon potential increasesin pollutantconcentrationsresult-

ing from site emissions.

In addition to the samplingconductedat upwind and downwindmonitoring

locations,additional samplingmoduleswere also brought into the field but

were not exposed to outside air. These samples (controlblanks)were used "to

identifypotentialcontaminationthat might have occurredduring the prepara-

tion, transportation,handling,and analysisof the samplingmodules.



During some monitoring events,samplint-was conductedfor only one class

of pollutant;during other monitoringevents,sampling was conductedsimul-

taneously for a severalclasses of pollutants. The determinationas to

which types of pollutantswould be sampledduring a single monitoringevent

was based on a considerationof the waste materialsthat may have been pres-

ent at the site, how the waste materialswere disposed,and the availability

of monitoring equipment.

SAMPLING EQUIPMENT

In the air qualitymonitoring program,severaltypes of samplingmodules

were used to collectpollutants,and two types of sampling deviceswere used

to draw air throughthe samplingmodules. The GeneralMetal Works (GMW)

Model PS-I High Volume Sampler(a) was the samplingdevice used in the collec-

tion of airborneparticulatesand SVOCs. The samplerwas operated in both

battery-poweredand AC-poweredmodes. To collectsamples, air was drawn

through a 4-in. Teflon® or glass-fiberfilter (the Teflon filterwas used to

collect particulatesto be analyzed for heavy metal concentrations;the

glass-fiberfilterwas used to collectparticulatesto be analyzedfor SVOCs

that m_;yadhere to the surface of the particulates)and then through a 3-in.-

long, cylindricalglass cartridgecontaininga polyurethaneFoam (PUF) plug

(which adsorbsSVOCs). The pump could draw air through a samplingmodule at

a flow rate up to 250 I/min in the battery-poweredmode or to 350 I/rainin

the AC-poweredmode. In the battery-poweredmode, power was providedusing

two 12-V rechargeablebatteriesconnectedin series to providea 24-V power

source. In this configuration,the instrumentcould operate at full power

for over 4 h In the AC-poweredmode, power was obtained from a gasoline-

fueled generatorthat provided a 110-V power source. The samplercould be

operated for an indefiniteperiod of time if the generatorwere regularly

refueled and properlymaintained. Becauseof the potentialcontamination

(a) General Metal Works lhc , Villageof Cleves,Ohio. _.
® Teflon is a registeredtrademarkof I. E. DuPont de Nemours and Co.,

Wilmington, Del aware.
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from the exhaust of the generator,the gasoline-fueledgeneratorwas not

operatedwhen sampling.wasbeing conductedfor VOCs.

A low-volumeair pump (as used in the SpectrexModel PAS-3000Personal

Air Sampler(a))was employed for the collectionof VOCs and airborneasbestos

fibers. Asbestos fibers were collectedby drawingair through a 25,mm-.I

diameter filter made from mixed celluloseesters. The type of cellulose

filter Used in the program has an effectiveporesize of 0.8 l_m, VOCs were

:_ collectedwhen air was drawrJthrough a carbon molecularsieve (CMS)

cartridge. The stainless-szeelSupelco CarbotrapModel 300(b) cartridges
, ,

used in this study are_eachfilled with three,specializedadsorbents:

CarbotrapC, Carbotrap,and CarbosieveS-111.(b) Glass wool plugs separate

the adsorbentmaterialsand are packed into the ends.of'the cartridge. The

CMS cartridge is specificallYdesigned to efficientlyadsorb and desorb all
, ,

hydrocarbonslistedin EPA methods TO-I, TO-2, and TO-3 (U S. EPA 1983),

whether present individuallyor in complexmixtures. The maximum flow rate

through the CMS cartridgesis over 500 ml/rain,but flow rates were adjusted

to lower values for most field operations. The low-volumeair pump could run

for over 10 h using a single 12-V rechargeablebattery.

Several alternativemethodswere availablefor sampling VOCs. Two com-

mon alternatives involve the use of SUMMA® polished canisters (U.S. EPA 1988)

and Tenax(c) adsorbent cartridges (U.S. EPA 1984). The SUMMAprocess is used

to passivate the interior of a stainless-steel canister 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.J,

(b) Supelco, Inc., Bellefonte, Pennsylvania.
SUMMAis a registered trademark of DBAMolectrics Inc., Inglewood,
Cal ifornia.

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



collecting airborne VOCs; althoughCMS cartridgeswere selected for this

study,one of the alternativemethods could have been used to achieve project

objectives.

SAMPLING PROCEDUREAND ANALYSIS
W

The procedures for air qualitymonitoring in the 1100-EM-1operable unit

are outlined in WHC-MR-O030 (WHC 1989). In preparingsamplingmaterial for

an experiment,the clean handlingproceduresoutlined in U.S. EPA methods

TO-2 (U.S. EPA 1983) and TO-4 (U.S, EPA 1984, 1986) were followed for all

sampling equipment. Samplingmoduleswere brought to the field and installed

in their housings just before a samplingevent. Additionalsamplingmodules

were also taken into the field but were not attached to samplingpumps. The

samplingmedia in these modules served as qualitycontrol blanks,

To determinethe airborneconcentrationof a pollutantbeing collected

by a samplingmedium, the volume of air passing throughthe sampler must be

known. For each sampling device,flow rates were calibrated in the labora-

tory (accordingto manufacturer'sspecifications)before each phase of the

study. In the field, instrumentflow rates were checkedat the beginningand

the end of each monitoring event.

Each sample collectedduring a monitoring event was identifiedusing a

three-charactercode. The first characterin the code identifiesthe moni-

toring event. For example, samplingat the HRL-2 drilling site (in the Horn

Rapids Landfill)on January 18, 1990, is identifiedas monitoring event "H";

all samples collectedduring this monitoring event have "H" as the first

characterin their identificationcode. The second character in the code is

the identificationnumber of the pump used to collectthe sample. The loca-

tion of each pump during a monitoringevent was recordedin the project's

field logbook. The third characterin the three-digitcode identifiesthe

samplingmedium. For example, a "C" representsa CMS cartridgeand a "P" w_

representsa PUF foam sample. A code of "H2C"represents a CMS cartridge

that was exposed on January 18, 1990 (monitoringevent "H") using pump number

10



"2". Logbookentries indicatethat this pump was deployed downwindof the

HRL-2, on the boundary between the contaminationreductionZone and the site

survey zone, directly south-southeastof the drilling rig.
,,

Meteorologicalconditionswere monitoredthroughouta monitoringevent

using either a portable meteorologytower (equippedwith a wind vane: anemom-

' eter, and temperaturesensor) or nearby Hanfordmeteorologymonitoringsta-

tions. If a portablemeteorologytower was used, informationfrom theJ

tower's instrumentswas processedby a battery-powereddatalogger. The data-

logger processeddata into 5-min averagesand stored these values on cassette

tape for later analysis. If a portabletower was not used, meteorological

data were obtained from an automatedHanfordmonitoring station. Data from a

meteorologicalstation'swind and temperaturesensorswereprocessed into

15-min averagedvalues and transmittedvia UHF radio to the HanfordMeteor-

ology Station. At the HanfordMeteorologyStation, data were processed into

hourly averagesand reformattedfor long-termstorage. The two closest

Hanfordmeteorologymonitoring stationsto the 1100-EM-1operable unit are

the 300 Area and Richland Airport stations. The 300 Area station is located

less than i mi (1.6 km) north-northeastof the Horn Rapids Landfill.The

Richland station is located about 2 mi (3 km) south-southwestof the 1100-2

and 1100-3 Disposal Pits.

During Phase I monitoring,stringentrequirementsexisted for the wind

directionand speeds to be used for sampling. Winds were requiredto be from

a designatedsampling direction. Winds from the southwestwere selected

because of their frequencyof occurrenceand tendency to persistfor extended

periods of time (i.e, hours to days) after the passage of frontal systems.

Moderatewind speeds, such as between4 and 15 mph (2 and 7 m/s), were pre-

ferred during most types of monitoringevents.(a) Higherwind speeds

[>15 mph (7 m/s)] were required for asbestosmonitoring (high-speedwinds are

needed to lift fibers off the surfaceand produce detectableconcentrations

(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).

1!



of airborne asbestos). During Phase II monitoring,however,wind require-

ments were eliminatedbecause of the limitedtime period availablefor sam-

pling (samplinghad to be conductedafter the borehole reached a critical

depth but before the borehole was capped). With only a few days availableto

conduct sampling at each borehole,air qualitymonitoring was scheduledwith

only minimal considerationof meteorologicalconditions. As a result of this

lack of schedulingflexibility,the potentialexisted for significantvaria-

tion in wirlddirectionsduring sampling. Under some conditions,all sampling

locations (includingpredominantlyupwind locations)could be impactedby any

pollutant emissionsfrom the drilling site. Extra attentionwas required

during the analysisof samples to identifyincidentsin which this type of

contaminationwas possible.

After a monitoringevent was completed,sampleswere collected,placed

i11clean containers,and sealed from contact with outside air. Sampleswere

returned to the sample preparationlaboratoryfor temporary storagebefore

being transportedto other laboratoriesfor analysis.

In laboratoryanalyses,SVOCs (includingPCBs and pesticides)were

removed from the PUF material via Soxhlet extraction. The SVOCs collectedon

the PUF material and gla_s-fiberfilterswere analyzed using gas chromatogra-

phy and mass spectroscopy(GC/MS)followingthe proceduresoutlined in U.S,

EPA method TO-4 (U.S. EPA 1984, 1986). The CMS sampleswere also analyzed

for VOCs using GC/MS followingthe proceduresoutlined in U°S. EPA Method

TO-2 (U.S. EPA 1983). The Teflon filterswere analyzed for particulatesand

metals via nondestructivex-ray fluorescence. The asbestos filterswere ana-

lyzed using phase contrastmicroscopy.

12



FIELD OPERATIONSDURING PHASE I AIRQUALITY MONITORING

In this sectionwe describethe field operationsconducted at each waste

site during Phase I of the air monitoringprogram. Includedin the discus-

sion is a brief descriptionof a monitoringevent that was aborted,because of

contamination from outside sourcesof pollution. Meteorologicaldata

obtained for each monitoring event are presented in Appendix A. Sampling

durations,pump flow rates, and other samplingparameterdata are presented

in Appendix B. Laboratoryassays of collectedsamplesare presented in

detail in Appendices C,.D, F, and G. Although not reproducedin this report.,

photographswere taken during field operationsto documentthe locationof

equipment,weather conditions,vegetation,and potentialsources of conta-

mination. These photographsare stored in controlledproject files and

logbooks. . .

PHASEI AIR QUALITY MONITORINGAT THE 1100-2 AND 1100-3 DISPOSALP_IT__SS

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 II00-3 Disposal Pits. At 1030 Pacific Daylight Time (PDT) on

.' April 3, the field team began deployingbattery packs and sampling equipment

(Figure4 and 5). Winds were southwesterlyat 10to 15 mph (4 to 7 m/s) at

this time. Air monitoring equipment at the upwin_ monitoring site was

13
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FIGURE 4. The Grid Map for the 1100-2 Disposal Pit--Phase i Sampling. The
rectangle (I) denotesthe locationfor downwindmonitoring on
April 3, 1989. Upwind monitoring on this date was conducted about
500 ft (150 m) west-southwestof the 1100-3 Disposal Pit.

positioned approximately500 ft (150 m) southwest of the southwest-mostgrid

point (A.-I)at the 1100-3 Disposal Pit (Figure5). Meteorologicalmonitoring

equipment was set up betweenthe upwind monitoring site and the southwest

corner of the disposal pit. Downwind of the 1100-2 and 1100-3 Disposal Pits,

monitoring equipmentwas locatednear the markers that denote the northeast

corners of each of the disposal pits.

At 1230 PDT all equipmentwas deployed,and wind speeds had decreased to

between 6 and 12 mph (3 to 5 m/s). The duty meteorologistat the Hanford

MeteorologyStation continued to call for moderate southwesterlyto west-

southwesterly winds.
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FIGURE 5. The Grid Map for the 1100-3 Disposal Pit--Phase I Sampling. The
rectangle (|) denotes the location'fordownwindmonitoring on
April 3, 1989. Upwind monitoring on this date was conducted about
500 ft (150m) west-southwestof grid point A-I.

Sampling instrumentswere turned on at 1250 PDT and samplingwas com-

pleted at 1540 PDT. Each PS-I operated for close to the full 170 min of the

monitoring event• The low-volumeair pump locateddownwind 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-volumeair pump at the upwind moni-

toring locationwas operated for 140 min and the pump downwind of 1100-3 Dis,-

posal Pit was operated for 159 min.

PHASEI AIR QUALITYMONITORINGAT THE HORNRAPIDS 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

15



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 of the southwest most grid point (DD-I) at the landfill, on the

..strip of land located, between Horn Rapids Road and the landfill fenceline.

The first downwind monitoring site was located approximately 25 ft (8 m) east A

of marker stake T-II, Meteorological monitoring equipment was positioned

approximately50 ft (15 m) northeastof the first downwind monitoringsite.

The second downwindmonitoring site was locatedapproximately460 ft (140 m)

northwest of the first downwind site, about BO ft (25 m) northeastof marker-

stake R-15, 50 ft (15 m) southeastof marker stake R-16, and 80 ft (25 m)

northwestof marker stake S-15.

During the remainderof April, unseasonableweather did not allow moni-

toring to be conductedat the Horn Rapids Landfill. On only a few occasions

during the month were there extended periods of the southwesterlywinds that

were required for air qualitymonitoring. On each of these occasions,preci-

pitation or convectiveactivity (with the risk of thunderstorms)prevented a

monitoring event from being conducted. Monitoringevent "C" was finallycon-

ducted at the Horn Rapids Landfillon the morning of May 2. At 0940 PDT,

winds were from 'thesouthwestat approximately6 mph (3 m/s). In the wake of

a frontal passage on the previousday, a high pressure system was developing

over eastern Washington. Skies were mostly cloudy,with broken low-level

clouds and scatteredhigh-levelclouds. Winds aloft were weak and from the

southwest. The forecastwas for decreasingwind speeds and clearing skies.

Sampling instrumentswere turned on at 0955 PDT. At 1059 PDT monitoring

was discontinuedas winds decreased in speed and began shifting away from the

southwest (windswere becoming light and variable). All instrumentssampled

for 64 min during this monitoring event.

On May 24, monitoringevent "D", supplementarymonitoring for'airborne _

asbestos,was conductedat the Horn Rapids Landfill. Monitoring equipment

were positionednear the eastern border of the Horn Rapids Landfill,to the
L

northeastof an area within the waste site in which asbestos shingles had

been found near the surface (Figure2). The first downwindmonitoring site
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was located 13 ft (4 m) north of .marker stake S-6.. The second monitoring

site was located approximately 150 ft (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 S-8. An upwind sampling location

Was not operated during this monito,ring eventl it was conservatively assulned

that there were no airborne asbestos fibersin the ambientatmosphere upwind

of the Horn Rapids Landfill and that all fibers detectedat the downwind

monitoring locationswould have the landfillas their source.

Conditionson May 24 were quite good for airborneasbestossampling.

Winds averagingover IB mph (B m/s) were present throughoutthe monitoring

period,with gusts reaching the 30 mph (13 m/s) range. These wind conditions

were slightly offset by some remainingmoisture in the surfacesoil at the

landfill (from rain showers the previousevening), The monitoringevent

began at 1255 PDT and was completedby 1556 PDT,.

PHASE I AIR OUAt.ITYMONITORING AT THE BATTERY ACID PIT

After sampling at the Horn Rapids Landfill was completed,air monitoring

equipmentwas moved to the BatteryAcid Pit (Figure7). The upwind monitor-

ing site was locatedabout 65 ft (20 m) southwestof the Battery Acid Pit

between two sets of north-southrunning railroadtracks. Onsite meteoro-

logic.lmonitoringequipmentwas deployed severalmeters south of the upwind

monitoring site. Because of the proximityof the waste site to the 1171

Building and the adjacent road, only one downwindmonitoring site was

deployed;this site was locatedonly severalfeet from the northeastcorner

of the Battery Acid Pit.

Monitoringevent "E" was conductedat the BatteryAcid Pit on May 25,

Sampling began at 1240 PDT and was discontinuedat 1530 PDT. Winds were

observed to be light and generallysouthwesterlyduring the monitoring event.
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FIELD OPERATIONSDURING PHASE II AIR _UALITY MONITORING

In this sectionwe describe the field operationsconducted at each waste

site during Phase II of %he air monitoringprogram, Meteorologicaldata

obtained foreach monitoringevent are presentedin Appendix A. Sampling

• durations,pump flow rates, and other samplingparameterdata are presented

in Appendix Bi Laboratory assays of collectedsamples are presented in

_. detail in Appendix E. Although not reproducedin this report, photographs

were taken during field operationsto document the locationof equipment,

weather conditions,vegetation,and potentialsourcesof contamination.

These photographsare stored in controlledproject files and logbooks.
',

Based on the .resultsof Phase I monitoring,severalproceduralchanges

were i_Dlementedafter the completionof Phase II monitoring at the 1100-2

disposal.pitand prior to Phase II monitoring at the Horn Rapids Landfill.

Thesemodifications are discussed later in this section.

PHASE II AIR QUALITY MONITORINGAT "THE1100-2 DISPOSAL PIT

On September 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 quality 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 after-noon/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
p

potential emissions from the waste site.

In the early afternoon of September 15, the field team began deploying

battery packsand 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) southeastof the drilling rig at the 1100-2 Disposal Pit (Figure8).

Downwind of the 1100.-2 Disposal Pit, monitoring equipment was positioned at

three locations. To the north-northeastof the drilling site, equipment to

sample VOCs was positioned between site stakes C1 and C2. To the northeast

of the drilling site, equipment to sample VOCs was also positioned between

site stakes C4 and C5. Equipmentto sample SVOCs and heavy metals was posi-

.tioned between site stakes B4 and B5. Meteorological monitoring equipment

was setup about 30 m (100 ft) north of this location.
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FIGURE8. The Grid Map for the 1100-2 Disposal Pit--Phase II Sampling• The
"x" denotes the borehole drilling site on September 15, 1989. The
rectangles (I) 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 drilling rig.
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At 1749 PDT, the battery-poweredGMW sampling pumps were turned on to

begin samplingfor SVOCs; monitoringevent "F" was initiated. At 2031 PDT,

the PS-1 samplingpumps were turned on to begin sampling for VOCs. The PS-I

pumps were operatedfor I h._ The GMW samplingpumps were turned off at

2149 PDT after 4 h of operation. There were no problems detectedwith the
I

sampling equipmentduring the monitoringevent. Instrumentcalibration_

checks confirmedthat all the pumps were operatingproperly. Averagewind

directionsduring the monitoring event were predominantlyfrom the southwest;

however, for short periods of time, westerly and southerlywinds were

observed.

All samplescollectedet the 1100-2Disposal Pit were processedfor

shipment and deliveredto their respectivelaboratoriesfor analysis. With

the completionof monitoringat the 1100-2 Disposal Pit, additionalPhase II

monitoringwas not scheduledfor severalmonths.

PHASE II AIR QUALITYMONITORING AT THE HORN RAPIDS LANDFILL

Air qualitymonitoring at the Horn Rapids Landfillwas conductedin

January 1990 in associationwith boreholedrilling (i.e., intrusiveRI acti-

vities) at the landfill_. Two drillingsites were selected for air quality

monitoring (Figure9). These two sites, HRL-2 and HRL-IO,are at locations

at which slightlyelevated levelsof VOCs were detected in earlier Phase I

soil gas sampling.

ProcedureChanqes for Phase II Samplingat the Horn Rapids Landfill

Several changeswere made in the air qualitymonitoringprogrambetween

sampling at the 1100-2 Disposal Pit and the Horn Rapids Landfill. First, the

objectivesof the air qualitymonitoringprogramwere changedslightly for

Phase II operations in the Horn Rapids Landfill. Insteadof concentratingon

measuringpollutantconcentrationsnear the landfill boundaries(as at the

- 1100-2 Disposal Pit), the primary objectiveof the monitoringprogramwas to

measure VOCs within the site exclusionzone, contaminationreductionzone,

and site supportzone and SVOC concentrationsat the boundarybetween the
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contaminationreductionzone and_site supportzone. This sampling configura-

tion was chosen to allow a more thorough assessmentof the pollutaw_tconcen.-

trationsto which site workerswere being exposed (U.S. EPA 1986). Sampling

closer to the drilling locationwould also increasethe possibilitythat

monitoringequipmentwould be able to detect pollutantswith relativelylow

emission rates.

Drilling activitiesin the Ho'rnRapids Landfillwere anticipatedto go

j faster than at the 1100-2 and 1100-3Disposal Pits. The rock cobbles and

other debris that slowed drillingat the disposal pitswere not present in

the Horn Rapids Landfill;as a result,drilling activitiesat a Horn Rapids

Landfillboreholemight be completedin as little as three or four days.

With such a short time period during which air qualitymonitoring could be

conductedin associationwith drillingactivities,the air qualitymonitoring

field team had'littleflexibilityin selectingthe meteorologicalconditions

under which air qualitymonitoringwould be conducted.

Three modificationswere made in the sample handlingand analysis pro-

cedures for VOCs before the beginningof Phase II sampling. First, impur-

ities were found in the initialCMS samplesowing to the incompletecleaning

of the CMS cartridgesor too long a delay betweencartridgecleaning and use.

This problemwas correctedthroughthe developmentof mo-'estringentcleaning

procedures. Second, calibrationstandardswere not prepared for severalVOCs

that were detected in the analysisof the CMS samples. Additionalcalibra-

tion work was conductedto correctthis problemfor futureanalyses and allow

the identificationof a broaderbase of VOCs. Third, to prevent the CMS

cartridgesfrom becomingoverloadedfor certaincompounds,shorter exposure

times (about I h) were used for Phase II monitoring.

Severalmodificationswere also made in the proceduresfor collecting

and analyzingSVOCs. These changes in the monitoringprogram involvedthe

equipmentused to pump air for SVOC sampling,the durationof sampling,the#

types of samples analyzedfor SVOCs, and the focus of the laboratory

analysis.

To detect SVOCs at lower atmosphericconcentrationsthan achieved during

Phase I, we switched from a battery'poweredsamplingsystem to an AC-powered
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system with a comparable flow rate, The change rin power source allowed us to

schedule substantially longer sampling durations, lt was determined that a

total sampling duration of approximately 24 h would provide an appropriate

balance between the need for a longer sampl_,hg period and a persistent wind

direction, The longer sampling period meant a larger volume of air would be

drawn through the samplers, thereby allowing higher concentrations of SVOCs

to build up on the sampling media, lt was expected that if SVOCswere pres-

ent in the air near the waste site, this new procedurewould increasethe L

likelihoodof detectingthe pollutants.

The switch to an AC-poweredsystem requiredthe 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 VOCscould not be conducted. Therefore,

sampling for VOCs and SVOCswas done in separate monitoring events.

Because elevated levels 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

GMWhousings.

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
l

event began on January 18 at 1236 PSTand lasted for I h. Ten CMStubes and

nine battery-powered sampling pumps were deployed 'for this event. Two CMS

tubes (#I and #2) were deployed at one 'location to study the variation in

_"_o results for CMS tubes operatingside-by-side. Winds during this monitoring

event were fro_ the north-northwestand the north at speeds estimated at
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between 8 and 15 mph (4 and 7 m/s) [windsmeasured at the 300 Area monitoring

station were between 9 and 13 mph (4 and 6 m/s) during this period]. Moni-

toring was conductedduring an extended luach break for the drillingteam

(allowingfor the shutdown of all local pollutantsources) and was terminated

at 1336 PST. The drilling rig had reacheda depth of approximately8 ft (2.4

m) at the time this monitoring event was conducted.

The position of the sampling equipmentduring monitoring event "H" 'is

j shown in Figure 10. One CMStube (#I) 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 intact 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 frum 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 ii.

Monitoring eve.nt "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 CMStubes and eight battery-powered sampling pumps were deployed

for this event. Two CMStubes (#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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F__. The Position of Monitoring Equipment During Monitoring Event "ft"
at the 14RL-2Drilling 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
(o) 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) du_'ing this

period], Monitoring was conducted after the day's work by the drilling team

ended (allowing for the shutdown of all local po'llutant 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 CMStubes (#] and #5) failed during the monitoring
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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 II Monit__oring at the HRL-IO DriillngLSit e

After work was completed at the HRL-2 drilling site, monitoring equip-

ment was redeployed to the HRL-IO drilling site, Drilling at this site began

on January 22, l'hree monitoring events were scheduled_ monitoring event "J"

J would involve sampling for SVOCsand monitoring events "K" and "L" would

involve sampling for VOCs,

The first monitoring event conducted was monitoring event "K". This

eve_it began on January 23 at 1300 PST and continued for just over I h, Ten

CMStubes and nine battery-powered sampling pumps were deployed for this

event, Two CMStubes (#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 2,0 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 CMStube (#I) failed dul'ing 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 thatA

experienced by the other CMStubes; 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_3, The Position of Monitoring Equipment During Monitoring
Event "K" at the HRL-IO 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 (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 rh( At, 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
t,

diagnose and repair the generator. The automatic shutdown of the generator

was traced to a low level of motor oil; oil was added and the automatic shut-

off circuit was reset. The winds had shifted significantly from tile previous
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FIGURE 14, The Position of Monitoring Equipment During Monitoring
Event "J" at the HRL-]O Drilling Site, Each sampler's
pump identification number is indicated in the middle
of the box that denotes its location. An "a" after tl_e

_ identification number indicates the initial position of
samplers I 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 of 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 diagnoseand 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

_aced 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" began on January 24 at 1139 PST and continued for

i h. Twelve CMStubes and ten battery-powered sampling pumps were deployed

for this event. Side-by-side sets of CMStubes were deployed at three sam-

pling locations (#2 and #8, #7 and #9, #I 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).

Monitoringwas conducted during the drilling team's lunch break (allowing for

the shutdown of all local pollutant 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 CMStubes failed during the monitoring

event. Sampling pumps were placed onbubble wrap to reduce the vibration
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Site Support Zone

Contamination Reduction Zone

25 ft

FIGURE 15. The Position of Monitoring Equipment During Monitoring
Event "L" at the HRL-IO 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 (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 "quickR

fix" seemed to prevent the loosening of tube plugs that was experienced

during earlier monitoring events.
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With the completionof monitoringat HRL-IO, no additionalPhase II

monitoringwas scheduled. All sampleswere processedFor shipment and

deliveredto their respective laboratoriesfor analysis.
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RESULTSOF AIR QUALITYMONITORING

+

Inthe following section we present the results of the laboratory

analysis of the samples collected at each of the waste sites during the

second phase of air quality monitoring.

" The PUF samples from Phase I sampling and from Phase II sampling at the

1100-2 Disposal Pit were analyzed by U.S. Testing Company's Rich'land Labora-

• tory for a large number of SVOCs,_ including

• cresol • 1,2-, 1,3-, and p-dichlorobenzene

• hexachlorobenzene • pentachlorobenzene

• pentachlorophenol • kerosene

• phenol • 1,2,4- and 1,3,5-trichlorobenzene

• hexachlorophene • strychnine

• naphthalene • maleic hydrazide

• nicotinic acid • tributylphosphate

• chlorobenzene • 1,2,4,5-, 1,2,3,4-_ and 1,2,3,5-
tetrach I orobenzene.

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

The PUF and glass-fiber filter samples from Phase 11 sampling at the

Horn Rapids Landfill were analyzed by U.S. Testing Company's Richland

Laboratory for the following pesticide compounds"

• endrin • methoxychlor • toxaphene

• alpha BHC • beta BHC • lindane

• delta BHC o 4,4'-DDD • 4,4'-DDE

heptac• • 4,4'-DDT • hlor • heptepoxide

• kepone • dieldrin • aldrin

• chlordane • endosulfan I • endosulfan II

• endo sulfate • chlorobenzilate.
+
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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 • ARO1221 • ARO1232 • ARO1242

• ARO 1248 • ARO1254 • ARO1260.

The CMSsamples from all Phase I sampling and from Phase II sampling at

the 1100-2 Disposal Pit were analyzed for a number of VOCs by Pacific North-

west Laboratory's Soil Gas Laboratory. These compounds include

• tetrachloroethylene (PCE) • 1,1,1_trichloroethane (1,1,I-TCA)

• trichloroethylene (TCE) • carbon tetrachloride (CC14)

• benzene • toluene

• octane.

The CMSsamples from Phase II at the Horn Rapids Landfill were analyzed

for 41 VOCs by the Air Pollution Sciences Laboratory at Battelle Memorial

Institute in Columbus, Ohio. The analyzed compounds are

• dichlorodifluoromethane • methyl chloride

• 1,2,-dichloro-1,1,2,2,-tetrafluoroethane • vinyl chloride

• methyl bromide • ethyl chloride

• trichlorofluoromethane • 1,1-dichloroethene

• dichloromethane • 1-1-dichloroethane

• 1,1,2-trichloro-1,2,2-trifluoroethane • cis-1,2-dichloroethene

• trichloromethane • 1,2'dichloroethane

• 1,1_1-trichloroethane (I_I,I-TCA) • benzene

• carbon tetrachloride (CCl4) ' • 1,2-dichloropropane .

• trichloroethene (TCE) • cis-1,3,-dichloropropene

• trans 1,3-dichloropropene • 1,1,2-trichloroethane •

• toluene _. tetrachloroethene (PCE)
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• chlorobenzene • ethylbenzene

• m+p-xylene • styrene

• 1,1,2,2-tetrachloroethane • o-xylene

• 1,3,5-trimethylbenzene • 1,2,4-trimethylbenzene

' • benzyl chloride • o-dichlorobenzene

• p-dichlorobenzene • o-dichlorobenzene

• 1,2,4-trichlorobenzene • 4-ethyl toluene

• hexachlorobutadiene • 1,2-dibromoethane

• 3-chloropropene.

The Threshold Limit Values(a) (TLV) for those of the above VOCs that

have values listed by the American Conference of Governmental Industrial

Hygienists (1989) are presented in Table I.

RESULTSOF PHASEI MONITORINGAT THE 1100-2 AND 1100-3 DISPOSALPITS

Slightly elevated levels of tetrachloroethylene (PCE), l,l,l-

trichloroethane (I,I,I-TCA), and trichloroethylene (TCE) were detected

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

tetrachloride (CC14)were also above background levels. Impurities in the

CMStubes 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 I).

Several SVOCswere detected in significant, but equal, amounts on every

sample (including the control blank). The laboratory staff theorized that

the uniformly elevated concentrations of several SVOCswere 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.
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TABLE I. ThresholdLimit Values for Volatile Organic CompoundsDetected in
the 1100-EM-1Operable Unit, Values are from the American Confer-
ence of GovernmentalIndustrialHygienists (19B9). Values are

. presentedin units of ng/l to be consistentwith the units used in
reportingmeasurementsfrom 1100-EM-1air monitoring. Threshold
limit values are typicallyreported in mg/m3.

"FhresholdLimit Va.lue(air-
Pollutant borne concentration).(ng/l).

dichlorodifluoromethane 4,950,000
methyl chloride 103,000
.I,2,-dichIoro-I,I,2,2,-tetrafluoroethane 4,170,000 "
vinyl chloride 13,000
methyl bromide 19,000
ethyl,chloride 2,640,000
trichlorofluoromethane 5,620,000
I,l-dichIoroethene 20,000
dichIoromethane 174,000
i,I,2-trichloro-1,2,2-tetrafluoroethane 7,670,000
I,1-dichloroethane 81.0,000
cis.-i,2-dichioroethene 793,000
trichIoromethane 49,000
I,2-dichIoroethane 40,000
I,I,1-trichloroethane(1,I,I-TCA) 1,910,000
benzene 32,000
carbon tetrachloride(CCI4) 31,000
I,2-dichIoropropane 347,000
trichloroethene(TCE) 269,000
cis-i,3,-dichIoropropene 4,500
trans-I,3-dichIoropropene 4,500
I,1,2-trichloroethane 55,000
toluene 377,000
tetrachloroethene(PCE) 339,000
chIorobenzene 345,OOO
ethylbenzene 434,000
m+p-xylene 434,000
styrene 213,000
I,i,2,2-tetrachIoroethane 6,go0
o-xylene 434,000
i,3,5-trimethyIbenzene 123,000
I,2,4-trimethyIbenzene 123,000
benzyl chloride 5,200
p-dichlorobenzene 45I,000
o-dichlorobenzene 30i,000
1,2,4-trichlorobenzene 37,000 •
hexachIorobt_tadiene 2I0
octane I,400,000

4

Note: Compound names ending in "ethene"may be named elsewherewith
the ending'"ethylene."
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TABLE 2. Volatile Organic CompoundMeasurements at the 1100-2 and 1100-3
Disposal Pits(a)

Pollutant Concentrations at
Upwfnd Downwind.....

Moni tori ng Moni tori ng
kocat!on (ng/l I kocat i on____n___/1)-

PCE 0.04 0.18

' I,I,I-TCA <0 0051_I 0.15
CCl4 <01005,-, I.I
TCE 0.04 0.2

, Benzene 0.4 0.25
ToI uene <0.005 (b) <0.005 (b)
Octane 0.125 0.55

(a) Sampling volume at the upwind moni-
toring location: 38.4 I.
Sampling volume at the downwindmoni-
toring location: 46.3 I.

(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, lt is believed that these two elements, and some of the aluminum

and silicon, may have been the result of contamination from the sampling

instrument. Elevated levels of heavy metals (e.g., lead, arsenic, uranium)

were not detected on any of the filter's.

RESULTSOF PHASEI MONITORINGAT THE HORNRAPIDS LANDFILL

Slightly 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 I,I,I-TCA, CC14, and TCE were slightly higher upwind of the

• landfill. The background concentrations of VOCswere significant higher

during this monitoring event than during the monitoring 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 VOCsmight in part be due to other pollution sources in the area (e.g.,
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TABLE 3. Volatile OrganiG_ompound Measurementsat the Horn
Rapids Landfill(a)

PollutantConcentrationsat
--"_Upwin'd [J6wnwind-i DE)wnwind 2.......
Monitorino Monitoring Monitoring

Location_(ng/i) Location (ng/]). Location (ng/l)

PCE 0.45 2.4 2.9 ,
I,I,1-TCA 0.85 7.0 6.5
CCI4 2.2 1.9 1.8
TCE 3.4 2.2 2.2

i

(a) Sampling volume at the upwind monitoring location: 18.9 I.
Sampling volume at the Isr downwindmonitoring location: 14.7 I.
Sampling volume at the 2nd downwindmonitoring location: 14.7 I.

emissions'Froma nearby fuel fabricationfacilityor automobileemissions

along Horn Rapids Road). lt is importantto emphasizethat all the VOCs mea-

sured near the Horn Rapids Landfillwere present in concentrationsthat are

many orders of magnitude below their respectiveTLVs (Table I).

Several SVOCs were detected in roughlyequivalentconcentrationsat the

upwind and downwind monitoring locations. Benzoicacid was tentativelyiden-

tified at one downwind monitoring locationbut not at either the other down-

wind monitoring locationor the upwind monitoring location. Pesticidesand

PCBs were not detected on any PUF samples.

The analyses of Teflon filters showed significantquantitiesof alumi-

num, silicon,sulfur, potassium,calcium, and iron 'inairborne particulates.

These are the normal constituentsof the local soil; concentrationsof these

elementswere similar in both the upwind and downwind filters. Elevated

levels of heavy metals (e.g.,lead, arsenic, uranium)were notdetected on

any of the filters. During separate sampling for asbestos,under conditions

that would maximize the suspensionof asbestos fibers from the Horn Rapids

Landfill,asbestos fiberswere not detected on either of the filters deployed

downwindof the landfill'sasbestosdisposal area. Asbestos concentrations

were reported as being below the minimum detectable level of 0.02 fibers/cc
,,

4
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(<0.03 fibers per field). The lowest TLV for asbestos is 0.2 fibers/tc

(American Conference of Governmental Industrial Hygienists 198g),

RESULTSOF PHASEI MONITORINGAT THE BATTERYACID PIT

Slightly elevated levels o'f PCE, I,I,I-TCA, and TCEwere detected upwind

. of the Battery Acid P_t (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:I other VOCs

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

Several SVOCswere 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 fill 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 CompoundMeasurements at the Battery Acid Pit(a)

Pollutant Concentrations at
Upwind Downw_nd

Monitoring Monitoring
Location (ng/l) Location (rig/l}

PCE 0.17 0.04
I,I,I-TCA 1.0 0.80
CC14 0.47 0.45
TCE 0.49 0.37

(a) Sampling volume at the upwind monitoring
location: 5.7 I.
Sampling volume at the downwind monitoring

• location: 4.5 I.
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RESULTS OF PHASE II MONITORING AT THE 1100-2 DISPOSAL PIT

The concentrationsof the standardSVOCs sampled during monitoring event

"F" were all below minimum detectable levels. Any supplementarySVOCs

detected during the analysisof sampleswere present in similarquantitieson

both 'fieldsamplesand the control blank, indicatingthat 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-fiberfilters are presentedin Appendix E.

The laboratoryanalysis of the CMS tubes collectedduring monitoring

event "F" indicatedextremely low concentrationsof VOCs 'Inthe vicinity of

the 1100-2 DisposalPit (Table5). The TLVs for PCE, I,I,I-TCA,CCI4, and

TCE are hundreds to thousandsof times greaterthan the concentrationsthat

were detected at the monitoring locations. VOC concentrationswere slightly

higher in the samplescollecteddownwind of the drilling site than in the

sample collectedupwind of the site; however,these differencesare well

within the bounds of uncertaintyassociatedwith sample collectionefficien-

cies, flow rate measurements,and 'laboratoryanalysis techniques.

This analysis indicatesthat significantlevels of SVOCs and VOCs were

not present in the atmospherenear the disposal pit during monitoringevent

"F". If these compoundswere being emittedto the atmospherefrom the 1100-2

Disposal Pit, their emission rates were extremely low.

TABLE 5. Volatile OrgagiG CompoundMeasurementsat the 1100-2
Disposal Pit ta)

PollutantConcentrationsat
Upwind Downwind i Downwind 2 I

Monitori ng Moni tori ng Moni tori ng
Location (ng/l I L_ocation (ng/l) Location (ng/l)

PCE 0.02 0.05 0.22
I,I,I-TCA 0.30 2.1 4.9
CC14 0.43 0.65 1.2 ,
TCE 0.08 0.16 0,39

(a) Sampling volume at the upwind monitoring location: 6,4 I,
Sampling volume at the NE downwind monitoring location: 3,1 I.
Sampling volume at the NNEdownwind monitoring location: 5.1 I.
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RESULTSOF PHASE II MONITORINGAT THE HRL-2 DRILLINGSITE IN THE H_O0_

RAPIDS LANDFILL

The concentrationsof pesticidesand PCBs sampledduring this monitoring

event (a combinationof both PUF and filter samples)were all below minimum

detectable levels. Laboratorydata sheets for 'thePUF and glass-fiberfilter

, samplescollectedduring monitoring event "G" are presented in Appendix E.

The laboratoryanalysisof the CMS tubes collectedduring monitoring

v event "H" indicatesthat a variety of VOCs was present at low concentrations

near the drilling site (Table6). The VOCs detected at concentrations

exceeding I ng/l are trichlorofluoromethane,dichlorodifluoromethane,

benzene, toluene, I,I,I-TCA,and m+p-xylene. The TLVs for these VOCs are

thousandsof times greaterthan the measured pollutantconcentrations. The

highest concentrationfor a VOC at a singlemonitoring location is just over

20 ng/l of trichlorofluoromethane.Results of samplingdid not indicateany

significantincrease in the concentrationsof VOCs downwind of the drilling

site. Any VOCs emittedfrom the boreholeduring monitoring event "H" are

indistinguishablefrom the low backgroundconcentrationsof VOCs that were

presentduring the monitoringevent.

The laboratoryanalysisof the CMS tubes col'lectedduring monitoring

event "I" indicatethat a variety of VOCs were presentat low concentrations

near the drilling site (Table 7). The VOCs detectedat concentrations

exceeding I ng/l are trichlorofluoromethane,dichlorodi'Fluoromethane,methyl

chloride,benzene, I,I,I-TCA,CCl4, and toluene. The TLVs for each of 'these

VOCs are thousandsof times greater than the measured pollutantconcentra-

tions. The highestconcentrationfor a VOC at a single monitoring location

is just under 14 ng/l of trichlorofluoromethane.Results of sampling did not

indicate any significantincrease in the concentrationsof VOCs downwind of

the drilling site. Any VOCs emitted frownthe borehole during monitoring

event "I" we,re indistinguishablefrom the backgroundconcentrationsof VOCs

" that were present during the monitoring event.
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TABL____._E(_, Volatile Organic CompoundMeasurements for Monitoring Event "H" at
tile HRL-2 Drilling Site, "ND" indicates that less than I ng of the
indicated compoun_ was present in the GC/MStrap during the
sample's analysis t For the sampling volumes associated with this ,
monitoring event (i.e,, 16 ,- 39 I), an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.i ng/l.
On tile field blank, none of the tested compounds was present above
the "ND" level, "*****" indicates that interference from another
compound prevented the detection of the indicated compound,

CUS Tubes 4

Coepound H2C H3C tl4C H7C HBC HgC HAC

{ng/l)

dichlorodifluoroeethane I 62 l,g! 2,11 2,21 2,11 ,,,,, I 71
meLhyl chloride 1 68 1 99 1,G4 1,94 1,5S o,oo, B 34
1,2-dichloro-lel,2,2-betrafluoroe_hane HD HD ND HD HD ND HD
vinyl chloride ND ND ND ND ND HD ND
nethyl broelde HD ND ND ND ND NO NO

ethyl chloride NO 140 NO HD HD HD ND
trlchlorofluoroeethana [3 38 9 e9 16 48 [8,05 35,94 [7,82 2e 52
[,J-dichloroebhene NO NO NO HD ND 1.14 NO
dlchloroeebhane ND NO ND NO HD HD HD

, 3-chloropropene HD NO ND HD ND HD ND
[_[,2-_richtoro-[j2,2-_rifluor'oebhanm I 71 ¢ 77 I 82 |.77 6 78 1,63 I 71
[,1-dichloroe_hane NO ND NO HD HD ND ND
cia-t,2-dichloroet, hene ND NO NO NO NO HD HD
trichloromethane | 82 I 13 i 48 1.16 HD ¢.12 ! 2I
1,2-dichloroobhane NO ND HD ND ND HD HD
1,1,1-_richloroethano 1,89 | 95 I 19 1.31 1 |7 I 88 I 99
benzene 1'._9 [ BO I 21 1,84 | 72 g.52 8 86
carbon _etrachloride 1.64 1.72 1 75 1.71 I 61 1.53 I 67
1,2-dichloropropane NO HP NO HD NO ND HD
_richloroebhene HD ND NO NO NO NO NO
cis-Ze3-dichloropropene NO HD ND ND NO ND NO
trans-lj3-dichloropropene NO ND ND ND NO ND NO
t,L,2-trichloroe_hana ND HD ND ND HD ND NO
Loluone i 29 I 85 4 4_ 1.22 m 81 i 98 6 58
1,2-dibroloobhane NO NO HD NO HD NO HD
_n_rachloroebhene NO I 15 I 41 1,48 ND ! 11 NO
chlorobenzene ND ND HD NO ND HD HD
e_hylbenzene t.21 I 15 0 37 1.2! I 13 | 12 J 16
n.p,.xylene 1,61 I 32 I 27 1,64 I 43 ! 31 I 19
s_yrene NO NO HD HD HD HD NO
1,1,2,2-_e_rzchloroe_hane ND NO ND NO HD NO HD
o-xylene _.24 I 14 B 46 e.25 | 18 ! 12 | lg
4..ethyl boluel_e HD ND ND ND NO NO HD
1,3,5_riee_hylbenzene 8.19 g 34 1.19 NO ND ND HD
1,2,4._rime_hyibenzene 1.31 O 39 _.34 J,2I I 28 HD NO
benzll chloride ND ND NO HD HD MO ND
m-dichlorobenzene NO NO NO HD NO HD ND
p-dichlorobenzene NO ND ND NO ND NO NO ,
o-dichlorobenzene HD ND ND HD NO HD NO
1,2,4-_richlorobenzene , ND ND ND ND ND NO ND
hexzchlorobubzdlene ND ND ND ND NO NO NO
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_ABI,E 7. Volatile Organic CompoundMeasurements for Monitoring Event "I;' at
the HRL-2 Drilling Site. "ND" indicates that less than Ing of the
indicated compound was present in the GC/MStrap during the

sample's analysis For the sampllng volunles associated with thlsmonitoring event ii.e., 17 - 64 Ii, an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.I ng/l.
On the field blank, none of the tested compounds was present above
the "ND" level. "*****" indicates that interference from another
compound prevented the detection of the indicated compound.

J

C_S'Tub'es ............

Compound IAC I2C 14C 17C 18C Igt

(ng/l)

dichlorodifluoromebhmne 2,35 e,eeq e,,ee 2,1! % 98 2,16
methyl chloride 0,72 foe,, _o,,o 1,18 0 55 0,87
l_2-dichloro-I_l_2j2-LeLrzfluoroebhane HD NO ND NO NO NO
vinyl chloride NO ND NO NO NO ND
methyl bromide ND NO ND HD NO NO
ebhyl chloride HD ND NO NO NO NO
_richlorofiuoroeebhane 8,47 13 63 2°04 11,47 13 41 9,17
l,l-dichloroebhene NO 0 28 HD ND NO ND
dJchloromebhane ND NO ND NO ND ND
3-chloropropene ND ND ND ND NO HD
1,1,2-trlchtoro-I_2,g-_riFluoroe_hane 0,84 0 6_ g,76 0,92 0,07 0,70
l_I-dichloroeLhzne NO NO NO ND ND NO
c=s-l,g-dichloroe_hene NO NO NO HD ND ND
Lrichlorome_hzne NO ND ND ND ND ND
1,2-dichloroethane NO ND ND NO ND NO
l,l,l-trichloroethane 1,01 6 44 0.79 2,00 1,43 1,89
benzene 0.86 0 90 0,93 1,05 0,92 0°78
carbon tetrachloride 0,83 0 40 0,70 0,75 0,74 0°71
1,2-dichloropropane NO ND ND NO NO ND
_richloroethene ND ND NO ND ND ND

cia-l,3-dichloropropene ND NO ND NO ND ND
trzns-I,3-d_chloropropene NO ND NO ND ND ND
l,l,2-_rJchloroeLhzne NO NO ND HD NO ND
toluene 8.48 I lfi g,83 e,se 0,88 1.29
1,2-dlbromoeLhane NO ND ND HD ND ND
Le_rachloroeLhene ND ND 9,lt HD 1,28 0,81
chlorobenzene ND ND N_ ND NO NO
ethylbenzene NO 6 II g. I8 0.12 6,19 0.18
m-p-xylene B,23 0 23 0,47 B,32 0,37 _,41
styrene NO NO NO HD NO NO
l,l,2,2-LeLrachloroeLhane ND ND ND ND ND NO
o-=ylene B,IO ND g.19 9,13 0,14 1,15
4-eUhyl toluene NO ND HD ND NO NO
1,3,S-brimeLhylbenzene ND ND HD ND ND ND
1,2,4-trime_hylbenzene ND NO 6,]4 NO m,65 i,5I
benzyl chloride NO ND HD ND NO NO
m-dlchlorobenzene ND NO NO NO tld 1,15
p-dichlorobenzen_ NO ND ND NO NO NO
o-dichlorobenzene ND ND ND ND ND ND
1,2,4-_richlorobenzene ND ND ND ND NO ND
helachlorobu_adie,,e NO 'NO NO ND NO ND

47



RESULTS OF PHASE II MONITORINGAT THE HRL-IO DRILLING SITE IN THE HORN RAPIDS

LANDFILL

The concentrationsof pesticides and PCBs sampledduring this monitoring

event (a combinationof both PUF.andfilter samples)were all belowminimum

detectable levels. Laboratorydata sheets for the PUF and glass-fiberfilter

Samples collectedduring monitoring event "J" are presented in Appendix E.

The laboratoryanalysis+ofthe CMS tubes collectedduring monitoring

event "K" indicatesthat a variety of VOCs was presentat lowconcentrations

near the drilling site (Table8)_. The VOCs +detectedat concentrations

exceeding 1 ng/l are trichlorofluoromethane0dichlorodifluoromethane,methyl

chloride, benzene, toluene, 1oi,l-TCA,PCE, and 1,3,5-trimethylbenzene.The

TLVs for these VOCs are tPlousandsof.timesgreater than the measured pollut

ant concentrations. The highestconcentrationfor a VOC at a single monitor.

ing location is just over 18 ng/l of trichlorofluoromethane.Resultsof

sampling did not indicateany significantincrease in the concentrationsof

VOCs downwind of the drilling site. Any VOCs emitted from the borehole

during monitoring event "K" are indistinguishablefrom the backgroundcon-

centrationsof VOCs that were present during the monitoring event.

The laboratoryanalysisof samples collectedduring monitoringevent "L"

indicatedthat a varietyof VOCs were present in detectableconcentrations

near the drilling site (Table 9). The VOCs detected at concentrations

exceeding 1 ng/l are trichlorofluoromethane,dichlorodifluoromethane,methyl

chloride, 1,1,2-trichioro-l,2,2-trifluoroethane,benzene, I,I,I-TCA,toluene,

PCE, and 102,4-trimethylbenzene.The TLV values for each of these VOCs are

thousandsof times greaterthan the measured pollutantconcentrations. The

highest concentrationfor a VOC at a single monitoring location is just under

22 ng/l of trichlorofluoromethane.Resultsof sampling did not indicateany

significantincrease in the concentrationsof VOCs downwind of the drilling

site. Any VOCs emitted for the boreholeduring monitoring event "L" were

indistinguishablefrom the backgroundconcentrationsof VOCs that were

present during the monitoringevent.
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TABLE 8. Volatile Organic Compound Measurements for Monitoring Event "K" at
the HRL-IO 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 sampllng volumes associated with this
monitoring event ii e., 12 - 31 Ii. an "ND" value corresponds to a
minimum detectable atmospheric concentration of less than 0.I ng/l.
On the field blank, none of the tested compounds was present above
the "ND" level. "*****" indicates that interference from another

, compound prevented the detection of the indicated compound.

CMSTube

Colpound K2C K4C KSC KSC K7C K8C Kgc

ng/I)

dichlorodifluoroiethane 2.1g =eq,, ,=**= 8.43 7.19 2.51 2,84
methyl chloride w***i e=*** _o**o 1.1B 3,5,7 1.28 |.79
1,2-dichloro-10Z,2,2-_e_rafluoroebhane ND ND ND ND ND ND ND
vinyl chloride NO ND ND NO ND ND ND
methyl bromide ND ND NO HD NO NO HD
eLhyl chloride ND ND ND ND ND ND NO

_r;chlorofluoro=eth=ne 7.77 2.83 8_45 14.39 7.19 17.88 1B,lg
1,1-dichloroe_hene NO B,1G ND ND ND ND NO
dichloromethane ND ND ND ND NO B,85 B,39
3-chloropropene ND ND ND ND NO ND HD
1,1,2-trichloro-l,2,2-trifluoroethane |.75 B.85 1.81 |.87 ND e,71 |.71
l,l-dichloroethane NO ND ND ND ND ND ND
cis-l,2-dichloroethene ND ND ND ND NO ND NO
_richloromethane ND HD ND ND NO ND NO
1,2-dichloroethane ND ND ND ND NO ND NO
1,1,1-trichloroethana 1.B9 8.58 B.g5 1._3 1.10 1.B2 1.13
benzene J.99 8.81 0.65 8.91 1.01 g 83 _.97
carbon tetrachloride 8.55 B.35 i.57 8.55 0.37 B 84 B.84
Z,2-dichloropropane NO , ND ND ND ND NO ND
trichloroethene ND ND ND ND ND HD ND
cis-l,3-dichloropropene ND ND NO ND ND NO ND
trans-l,3-dichloropropene NO ND ND ND NO NO NO
1,1,2-trichloroethane NO HD NO ND NO NO _ NO
toluene J,4G 0.4_ 8.49 4.91 9.54 2 72 2.25
1,2-dibroeoeShane NO ND ND ND ND ND ND
te_rachloroethene ND 0.44 ND ND 1.73 | Bg 1,42
chlorobenzene ND ND ND ND ND ND NO
e_hllbenzene 1,13 ND ND ND 0.14 ND B,ll
m-p-xylene NO ND NO NO 0.23 6 18 g,17
s_xrene ND _D ND ND ND ND ND
1,1,2,2-tetrachloroethane NO NO ND ND ND NO NO
o-xylene NO ND NO ND ND ND NO
4-e_hyl toluene HD HD ND ND HD HD ND
1,3,5-trime_hylbenzene NO ND ND HD 1.12 0 78 0.75
1,2,4-tri=eLhylbenzene NO 0,51 ND ND _.96 I 70 1.88
benzyl chloride MO NO ND HD ND HD ND
I-dichlorobenzene ND NO ND ND NO ND ND
p-dichlorobenzene ND ND ND ND ND HD HD

o-dichlorobenzene ND ND ND HD NO NO ND
1,2,4-trichiorobenzene ND ND ND ND HD ND ND
hexachlorobuLad;mne NO NO ND NO ND ND ND
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TABLE 9. Volatile Organic CompoundMeasurements for Monitoring Event "L" at
the HRL-IO Drilling Site. "ND" indicates that less than I ng of
the indicated compound was present in the GC/MStrap during the
sample's analysis. For the sampling volumes associated with this
monitoring event (i.e., 6 - 18 I), an "ND" value corresponds to a _
minimum detectable atmospheric concentration of less than 0.2 ng/l.
On the field blank, none of the tested compounds was present above
the "ND" level. "*****'° indicates that interference from another
compound prevented the detection of the indicated compound. J

CMS Tub, _t

Co,pound LZC L2c L3c L4C LSC LaC LOC Lgc LAC

Cng/l)

d,chiorodif uorooethane 1.77 3 17 1.21 11.99 2.41 1.84 li. Sl 6.84 2._8
eothyl chloride eeee, I 88 0.81 a 11 0.62 1.10 S.YS 3.26 1.13
1,2-OJchloro-l,l,2,2-Lebrafluorooehano NO HD 2.34 ND HD NO NO NO NO
vinyl chlorIde NO I SS ND NO NO NO ND HD HD
|o_hyl broltde NO ND ND ND NO ND NO NO ND
wthyl chloride ND HD ND ND NO ND MD ND ND
tr0chlorofluoroaathane 9,21 21 al B.S6 12 71 IS,la 12,Bl 12,21 21,27 18,89
1,l-dlchloroeth,n, _ ND NO ND ND 'NO NO ND HD NO
dichloromethane NO NO NO NO NO ND ND NO NO
3-chloropropen, NO NO NO NO NO ND NO HD NO
l,l,2-trlc_loro-l,2,2-trifluoroothen, ¢ al I l+ l. Ol 1 B| +,BI 1,82 ND I,II 1,84
1,l-dichloroothan, HD NO ND NO ND NO NO ND NO
cLs-l,2-dtchloroethehe ND NO ND ND NO NO NO ND ND
trtchloromotntne MD ND' NO ND NO ND NO NO ND
1,2-dlchlorotthane ND NO NO ND NO ND ND _D NO
l,l,l-trtchloroethan, | 6| I 95 8.75 | gl 1.95 8,'70 1 38 3,83, 1.58
benzene I a3 I ag 1.03 I 16 l.la I 82 8 77 l,S5 I,BS
carbon tetrachloride | 3g I 77 t,81 I 88 1,64 I 47 | 81 I,al 1.51
1,2-dtchloropropant MO NO NO NO ND NO NO ND NO
trtchloroQLhene ND ND ND NO ND ND ND ND ND
ci_-l,3-dichloropropene NO ND NO NO NO NO ND ND ND
tran=-l,3-dtchloropropena NO NO NO ND NO NO ND NO NO
1,1,_-trtchlorotthane NO NO ND NO NO NO NO NO MO
toluene 1 lg I 72 8.82 2 21 2 81 a 8s 2 Gl 28,88 lg,lG
1,2-dlbromoethan_ NO NO ND NO ND ND ND HD ND
tetrachloroethene ND ND 1.2g 1 97 NO | 74 1 89 2.12 1,38
chlorobenzeno NO NO ND ND ND NO NO ND NO
ethylbenzene NO ND NO NO NO NO NO ND ND
mop-ixion. NO ND 1.51 I 4G | 2g 1,,23 NO ND 8.32
styrene ND ND NU NO NO ND ND ND NO
l,l,2,2-totrzchloroathane NO NO NO NO NO NO NO NO NO
o-l/lena NO NO ND ND NO ND NO HD NO
4-ethyl toluene ND HD NO ND ND NO ND NO NO
1,3,5-trleethylbenzene NO ND |.19 1 39 1.45 NO ND NO 1.38
1,2,4*trtsethylbtnzene NO NO 1,85 I 85 1.47 ND 2 og 2.82 8.77
benzyl chlorld© ND ND ND NO ND ND NO NO ND
a-dlchlorobenzene ND NO ND 'NO ND NO ND ND ND
p-dlchlorobenzent ND NO ND ND ND NO NO ND NO
o*dlchlorobenzene NO NO ND NO ND ND NO ND NO
1,2,4-trlchlorobenzene NO MO ND NO ND ' ND ND NO ND
h®.achlorobutadiene NO NO ND ND NO NO NO NO NO
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lt is interestingto note the differentconcentrationsof VOCs detected

by CMS tubes operated in a side-by-sidemode (e.g., LIC and Lgc). Although

these tubes were exposedat the same monitoring locationand for the same

period of time, they show differencesin pollutantconcentrationsthat are

comparableto those observedwhen comparingconcentrationsfrom the upwind

, monitoring site to those recorded for any of the downWind monitoring loca-

tions. This suggeststhat the concentrationdifferencesbetween samplesare

insignificantwhen concentrationsas low as observed during this study are

compared.



PR____OCEDURALCHANGESTO IMPROVEPERFORMANCEIN FUTUREMONITORINGPROGRAMS

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 CMStubes in the gas chromatograph oven. Concerns have been

raised about the unequal flow rates through the CMStubes 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 CMStubes were being
cleaned for reuse.

Second, additional testing is required to quantify CMStube performance;

this is particularly important in cases for which low VOCconcentrations are

anticipated. Experiments involving the sampling of known pollutant

concentrations are required to gage CMStube performance at various exposure

levels. Experiments involving side-by-side sampling are required to

determine if concentration variations between samples are due to unquantified

_ncertainties or variations in a pollutant'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 monitoring programs. Wewill 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-I sampler pumps are being used. Pump vibration has

shown a tendency to loosen the glass wool plugs on the CMStubes and cause

" the tube to malfunction. The use of bubble wrap and other vibration reduc-

tion methods will be explored.



CONCLUSIONS

The first phase of air quality monitoring at the IIO0-EM-I Operable 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 conductedat several locations near each waste site

(the 1100-2 and 1100-3 Disposal Pits, Horn Rapids Landfill, and Battery Acid

Pit) to determine upwind and downwind pollutant concentrations.

The second phase of air quality monitoring at the IIO0-EM-I 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 (pesticides 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-IO

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 of 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 low 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 limits.

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 concentrations of volatile organic compounds, semivolatile organic com-

pounds, SVOCs, heavy metals, and asbestos fibers were not being emitted to

the atmosphere from IIO0-EM-I waste sites before or during intrusive RI
activities.

Because the atmospheric pathway for pollutant exposure at the IIO0-EM-I

was found to be insignificant during Phases I and II, it was determined that

a third phase of air quality monitoring to investigate air quality after the

completion of intrusive RI activities would not be required.

I

f
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METEOROLOGICALDATAFOREACHMONITORING_EVENT:

L

Meteorologicaldata for the IIO0-EM-Iair qualitymonitoringevents are

presentedin this appendix. The data were collected from Hanford

meteorologicalmonitoring stations locatednear the waste sites (the 300 Area

, and Richland stations)or from a portablemeteorologicaltower that was

deployed near the waste site just before a monitoring event. The 300 Area

meteorologicalmonitoring station is locatednear Highway4S (StevensDrive),b

under i mi (1.6 km) north-northeastof the Horn Rapids Landfill. The

Richlandmeteorologicalmonitoring station is locatedon the roof of the
b

RichlandAirport control tower. This station is about 2 mi (3 km) south-

southwestof the 1100-2 and 1100-3 Disposal Pits. If used during a

monitoring event, a portablemeteorologicalmonitoringtower was positioned
as indicated.
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Meteorological Data Collected During Monitoring Event "B"
- -Monitoringat theiilO0'2and ii00-__Disp6sa1'_

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°C)
Temperature at end o'f monitoring eventz 63°F (C)17°

J

The wind direction presented below is the mean direction the wind was blowing
from during each 15-rain 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

13:00 12:00 220° 8.3
13:15 12:15 250° 9.I
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° II.0
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Meteorological Data Collected During _Monitoring Event "C"
....... Standard Monitoring at the Hor_"_apids ++Landfill

Date: May 2, 1989

l+he datalogger for the supplementary monitoring tower failed during this
monitoring event. Representative data a_,e 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
obtain the mean transport direction (the direction the wind was blowing
toward).

300 Area Meteoroloqy Monitoring Station

Wind Wind
Time Time Direction Speed
_PD__DT_)" (PST) If tom N)

II:00 I0:00 230o 7
12:00 11:00 240° 4
13:00 12:00 160° 4

Richland Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
I PDT) IPST_T__ _from N_ .(mp_h_

II:00 I0:00 260° 6
12:00 Ii:00 250° 8
13:00 12:00 210° 4
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Meteorological Data Collected During Monitoring Event "D"
Asbestos Mon3-toring at the Horn Rap{ds Landf_ll .....

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 rgp_esentative of the
conditions present at the landfill on this day£a/.

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 transportdirection (tiledirectionthe wind was blowing
toward).

_00 Area Meteoro!ogy Monitoring Station

Wind Wind
Time Time Direction Speed
_DT_ .(P_ (from N_

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
_(_P__!L (PST) ___(51r_?m___E[ (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

-i

(a) The strong 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 Du_.r.r!ngMonitoring Event "E"
"_ Standard Monltor!ng at the*Battery Acid P_t

Date: May 25, 1989

The datalogger for the supplementary monitoring tower was still inoperable
for this monitoring event, Representative data are available from the 300

" Area and Richland Airport meteorology monitoring stations

Temperature during the monitoring event: _ 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 tile wind was blowing
toward).

300 Area Meteorology Monitoring Station

Wind Wind
Time Time Direction Speed
__D__ _ __(from N,), m_h I

12:00 II:00 240° 12
13:00 12:00 210° II
14:00 13:00 210° I0
15:00 !4:00 240° 8
16:00 15:00 270° 6

Richland Meteorology Monitor!rig Station

Wind Wind
Time Time Direction Speed
(PDT) (PST) _ (from NZ (mph)

12:00 ii:00 210° II
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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Meteo_rological Data.Collected During Monitoring Event "F"
Monitorinqat the 1100-2 Disposal Pit

Date: September15, 1989

Data were collectedu_ing the portablemonitoringtower. The portabletower
was located about 100 ft (30 m) north of the northeastcorner of the 1100-2
Disposal Pit. °

Temperatureat start of monitoringevent::92°F (34°C)
Temperatureat end of monitoring event: 72°F (22°C)

The wind directionpresented below is the mean directionthe wind was blowing
from during each 15-min averagingperiod. Winds are roundedto the nearest
5° and are measured clockwise from true North. Add or subtract 180° to
obtain the mean transportdirection (the directionthe wind was blowing
toward).

Wind Wind
i'ime Time Direction Speed
__ (PST) (from N,). (mph_,

18:00 17:00 250o I0
18:1,5 17:15 245° ,II
18:30 17:30 245° I0
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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MeteorologicalData Collected During,,MonitoringEvent "G"
- ' Monitorinqat the Horn Rapids Landfill

, ,

Date: January 18-19, 1990

Meteorologicaldata are collectedat the 300 Area and ,RichlandAirport
meteorologic,_lmonitoring stations.

The wind direction presentedbelow is the mean directionthe wind was blowing
from during each 15-min averagingperiod. Winds are roundedto the nearest

, 10° and are measured clockwisefrom true North, Add or subtract 180° to
obtain the mean transportdirection (the directionthe wind was blowing
toward).

300 Area Station RichlandAirport Station

Wind Wind Wind Wind
Time Direction Speed Direction Speed

(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° i0
16:00 340 ° 9 330 ° 8
17:00 340° 8 330° 7
18:00 i0° 8 I0° 5
19:00 10° 8 10° 5
20:00 0 ° 6 0° 4
21:00 340° 4 I0° 3
22:00 I0° 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° I
08:00 20° 3 300° 3
09:00 250° 3 330° 1
10:00 340° I 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 DurinQ Monitorin_ Event "H"
Monitoring at the HornRap-ids _ndfill

Date: January 18, 1990 '

Meteorological dataare 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
i0 ° and are measured clockwise from true North. Add or subtr.act 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 I0° 11 40° 6
13:15 350° 10 20° 7
13:30 n/a n/a 0° 8
13:45 340° 13 0° 9
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Meteorological Data Collected During Monitoring Event "I"
Monitorlnq at the Horn_pids Landfiil

Date: January 18, 1990

Meteorologicaldata are collected at the 300 Area and RichlandAirport
meteorologicalmonitoring stations.

The wind directionpresentedbelow is the mean directionthe wind was blowing
from during each 15-min averagingperiod. 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
_LPS_T_ (from N) _h_)_ (from N) (mph)

18:15 340° 7 330° 7
18:30 340° 7 330° 8
18:45 n/a n/a 340° 7
19:00 350° 8 340° 6
19:15 n/a n/a 0° 5
19:30 10° 8 10° 5
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Meteorological Data Collected During Monitoring Event "J"
Monit_ing at the Horn Rapids Landfill

Date: January 23-25, 1990

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

Q

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
i0 ° 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 Di rect i on Speed Di rect i on Speed
.PS(_ __CfromN)_ _ .(from N) (ml)h)

14:00- 1/23 290° 22 290° 24
15:00 290o 19 280°. 21
16:00 290° 17 300° 18
17:00 250° 8 270° 11
18:00 260° 7 240° 8

10:00- I,/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° 6
17:00 190° 3 230° 6
18:00 140° 2 40° I
19:00 120° 5 240° I
20:00 150° 8 210° 2
21:00 150° 7 90° I
22:00 140° 8 140° 3
23:00 150° 7 70° I
24:00 130° 7 190° 4

9:00- 1/25 220° 9 220° 11 l

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
i6:00 250° 20 250° 18
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 etoo o oo  aOa aMonitoring at the Ho 'ds Landfill

Date: January 23, 1990

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

o

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
I0 ° 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

(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
!4:00 290° 20 290° 22
14:15 290° 21 280° 22

A.II



Meteorological Data Collect.ed D.uring Monitoring Event "L"
Moni'toring at the' Horri Rapids Landfill

Date: January 24, 1990 .

Meteorological data are collected at the 300 Area and Richland Airport
meteorologicalmonitoring stations. _

B

The wind directionpresentedbelow is the mean directionthe wind was b owing
from during each 15-min averagingperiod. Winds are roundedto the nea.est
i0° and are measured clockwise from true North. Add or subtract 180° to
obtain the mean transportdirection (the directionthe wind was blowing
toward).

300 Area Station Richland Airport Station

Wind Wind Wind Wind
Time Direction Speed Direction Speed
(PST) (from N) m._ (from N). m__

11:30 210° 16 220° 11
11:45 210° 18 210° 12
12:00 200° 17 220° 12
12:15 210° 13 220° 12
12:30 n/a n/a 220° II
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 _nformation presented includes sample ld, 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 Parameters

Sampling Sampling Sampling Flow Volume
Sam_l_ Date(s) Started Ended Duration Rate Sampled

IDta) Saml_ _ (PDT)_. , I,PDT) ___(rain)_ 11/min)_ (I!

B2F-U 4/03/89 12:50 15:40 170 147 25,000
B2P-U 4/03/89 12:50 15:40 170 147 25,000 ,
B2C-U 4/03/89 12:50 15:29 159 0.29 46
BIF-DW 4/03/89 12:50 15:40 170 155 26,000
BIP-DW 4/03/89 12:50 15:40 170 155 26,000

i

B4C-DW 4/03/89 12:50 15:12 142 0.27 38
B3F-DE 4/03/89 12:52 15:41 169 159 27,000
B3P-DE 4/03/89 12:52 1.5:41 169 159 27,000
B3C-DE 4/03/89 12:52 pump fail. - - -
BOF 4/03/89 .....
BOP 4/03/89 .....
BOC 4/03/89 .....

CIF-U 5/02/89 9:55 10:59 64 156 i0,000
CIP-U 5/02/89 9:55 10:59 64 ]56 lO,D00
C2C-U 5/02/89 9:55 10:59 64 0.30 19
C2F-DW 5/02/89 9:56 ii:00 64 147 9,400
C2P-DW 5/02/89 9:56 11:00 64 147 9,400
CIC-DW 5/02/89 9:56 ii:00 64 0.23 15
C3F-DE 5/02/89 9:54 10:58 64 135 8,700
C3P-DE 5/02/89 9:54 10:58 64 135 8,700
C3C-DE 5/02/89 9:54 10:58 64 0.23 15
COF 5/02/89 .....
COP 5/02/89 .....
COC 5/02/89 .....

DIA 5/24/89 12:55 15:56 181 0.50 91
D2A 5/24/89 12:55 15:56 181 0.54 97
DOA 5/24/89 .....

E3F-U 5/25/89 12:40 13:40 60 144 8,600
E3P-U 5/25/89 12:40 13:40 60 144 8,600
E3C-U 5/25/89 12:40 13:40 60 0.075 4.5
EIF-D 5/25/89 12:41 13:41 60 147 8,800
EIP-D 5/25/89 12:41 13:41 60 147 8,800
EIC-D 5/25/89 12:41 13:41 60 0.095 5.7
EOF 5/25/89 .....
EOP 5/25/89 .....
EOC 5/25/89 ..... "

(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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sa j e, t__e

Sampling Sampling Sampling Flow Volume
Sam_l_ Date(s) Started Ended Duration Rate Sampled

, IDta) S__ampled _PDT_._ _.L_T..)_ _ .(I/min) _ (1) ......

FIF-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

' FIC.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 5.4
FOF 9/15/89 .....
FOP 9/15/89 .....
FOC 9/15/89 .....

GIG-SE 1/19-20/90 13:57 16:08 131
17:35 (I/19) 15:40 (i/20) 1325

T2F_'_ 270 390,000

GIP-SE 1/19-20/90 13:57 16:08 131
17:35 (I/19) 15:40 (I/20) 1325

T4--I_'_ 270 390,000

G2G-SW 1/19-20/90 13:57 16:08 131
17:35 (i/19) 15:46 (i/20) 1331

T4--6-2. 270 390,000

G2P-SW 1/19-20/90 13:57 16:08 131
17:35 (I/19) 15:46 (i/20) 1331

1462 270 390,000

G4G-NW 1/19-20/90 13:57 16:08 131
17:35 (I/19) 15:46 (I/20) 1331

240 350,000

G4P-NW 1/19-20/90 13:57 16:08 131
17:35 (I/].9)15:46 (i/20) 1331

240 350,000

GOG' 1/19-20/90 .....

• GOP 1/19-20/90 .....

. (a) The sampler ID and site code consistsof the three-charactersample ID,
followedby a locationcode. In this code U = upwind, D = downwind,
DW = the more westerly downwindmonitoring location (when there are two
downwind monitoringsites), and DE = the more easterlydownwind
monitoring location (whenthere are two downwindmonitoring sites).
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Sampling Parameters

SampIing SampIing SampIing Flow VoIume
Sam_l@ Date(s) Started Ended Duration Rate Samp]ed
iDta___.___L__amp!ed _.(._._ <(PDT) _ _I/min_ _._L!]_

HIC 1/18/90 12136 ......
H2C 1/18/90 12:36 13:36 60 0._8 17
H3C 1/18/90 12:36 13136 60 0._17 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 "
HBC 1/18/90 12:36 13:36 60 0.26 16
Hgc 1/18/90 12:36 13:36 60 0.65 39
HAC 1/18/90 12i36 13:36 60 0.35 21
HOC 1/18/90 .....

12C 1/18/90 16:23 17:22 59 0.44 26
13C 1/18/90 16:23 ....
14C 1/18/90 16:23 17:21 58 1.1 64
15C 1/18/90 16:23 ....
17C 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 ii18/90 .....
ioc z/18/9o .....

JIG-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

230 280,000

JIP-NE 1/23/90 14:43 17z44 181
1/24/90 10:46 11:25 39

12:57 23:57 660
1/25/90 9:58 15:37 339

230 280,000

J2G-W 1/23/90 14:43 17:44 181
1/24/90 I0:46 11:25 39

12:57 23:57 660
1/25/90 9:58 15:34 336

230 280,000 "

(a) The sampler ID and site code consists of the three.charactersample ID,
followed by a locationcode. In this code U = upwlnd, D = downwlnd,
DW = the more westerlydownwind monitoring location (when there are two
downwindmonitoring sites), and DE = the more easterly downwind
monitoring location (when there are two downwindmonitoring sites).
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Sampllng.Parameters

Sampling Sampling Sampling Flow Volume
Sample Date(s) Started Ended Duration Rate Sampled
IDea) _ ++(PDTL ..... (PDT) ...... (rain)+ l_i__n.).++(I)

J2P-W 1/23/90 1.4:43 17:44 181
1/24/90 10:46 11:25 39 i

• 12:57 23:57 660
1/25/90 9:58 15:34 336

230 280,000
d

J4G-NW 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 15:40 342

.'i"22"_'230 280,000

J4P-NW 1/23/90 14:43 17:44 181
1/24/90 I0:46 11:25 39

12:57 23:57 660
1/25/90 9:58 15:40 342

230 280,000 '

JOG 1/23-25/90 ......

JOP 1/23-25/90 ......

KIC 1/23/90 13:00 ....
K2C 1/23/90 13:00 14:00 60 0.24 14
K4C 1/23/90 13:00 13:57 57 0.54 31
KSC 1/23/90 13:00 14:01 61 0.23 14
K6C 1/23/90 13:00 13;55 55 0.23 13
K7C 1/23/90 13:00 13:54 54 0.22 12
KSC 1/23/90 13:00 13:59 59 0.26 15
Kgc 1/23/90 13:00 14:01 61 0.25 15
KAC 1/23/90 13:00 14:01 61 - -
KOC 1/23/90 ......

(a) The sampler ID and site code consists of the three-charactersample ID,
followedby a locationcode. 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)+

z
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Samp]i+ng+_P+arameters

Sampling sampling Sampling Flow Volume
Samp,l_ Date(s) Started Ended Duration Rate Samp!ed
ID__._!ta! .S_ I+(PDT)+ (PDT) _ (I/min) (I)

LIC 1/24/90 11:39 12:39 60 0.023 14 ,
L2C 1/24/g0 11:41 12:39 58 0.029 17
L3C 1/24/90 11:40 12:3g 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
t.7C 1/24/90 11:40 12:39 59 0.030 18
L.SC 1/24/90 11:41 12z39 58 0.019 11
Lgc 1/24/90 11:40 12:3g 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 consistsof the three-charactersample ID,
followedby a locationcode. In this code U = upwind, D = downwind,
DW = the more westerly downwindmonitoring location (when there are two
downwindmonitoring sites),and DE = the more easterly downwind
monitoring location (when there are two downwindmonitoringsites).
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k

.LABORATORYANALYSES OF CARBON MOLECULARSIEVE SAMPLES
i ' L',

Laboratoryanalysesof carbonmolecular sieve (CMS) samples from Phase I

are presented in this appendix (Phase II analysesare presented as tables in

the text). In Phase I, CMS sampleswere collectedduring monitoringevents

"B", "C", and "E" and analyzed for volatileorganic compounds(VOCs). In

each table of laboratoryresults,the CMS samplesare identifiedby their

" three-characteridentificationCode and a brief samPle descriptionthat

indicateswhere sampling was conducted in relationto .thewaste site ("blank"

representsan unexposedsample analyzed for qualitycontrolpurposes).
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Monitoring Event "B" - Phase I monitoringat the 1100-3Disposal Pit

Mass (nanograms) of Pollutant, Contained in Sample
Sample l,l,l-

Description PCE TCA CC14 TCE Benzene Toluene Octane

BOC - blank + + + + + + .

B4C - downwind <1.5 + + <1.5 <15 + 5.0

B2C - upwind 8.0 <7.5 ll(a) >50 8.5 <12 25

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

MonitoringEvent "C" - Phase I monitoringat the Horn Rapids Landfill

Mass (nanograms)of PollutantContainedin Sample
Sample 1,1,l-

Description PCE TCA CCI4 TCE Benzene Toluene Octane
_ m .. m ,., J R *.,,_.,..

COC - blank 0.05 2.8 <0.05 <0.15 <8.0 <2.5 32

CIC - downwindW 36(a) 104(b) 27(b) 39 <3.5 <Io5 22

C2C - upwind 8.5(a) 160(b) 41(b) 64 <6.0 <1.0 2.5

C3C - downwind E 42 98(b) 26(b) 32 <22 <2.5 300

(a) Possibledetector overload indicatingvalues could be higher.

(b) Observeddetector overloadconditionsat this retentiontime initially
caused from impuritiesin Carbotraps.

L,
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Monitoring Event "E" - Phase I monitoring at the Battery Acid Pit

Mass (nanograms) of Pollutant Contained in Sample
° Sample i, I, l-

Description PCE TCA CC14 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 <i.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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LABORATORYANALYSESOF POLYURETHANEFOAMSAMPLES- PHASEI SAMPLING

L ,

L,_boratory analyses of the polyurethane foam (PUF) samples collected

{l_riI!g Phase I are presented in this appendix. PUF samples were collected
during monitoring events "B" "C" and "E" and were analyzed for semivolatilew l t

organic compounds (including pesticides and PCBs). The data in this appendix

are presented using photocopies of the analy?is laboratory's reporting

sheei_s. 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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./%l,q,'v'-
-,_:_':'EDST.,,TES"__'ST::_OCOMPANY.:_Cj._R:CHL.,,_DD:'aSIO_,;IST-P.D_

S-:m-VOLATZ_.EORGANICA_AL.':S:I_!._BN__//woo _,'_
_-I

"ST-RD I, D.: / ? _ 3 C DATZZX.'_CTEm 'd- -_" - _"_

aNALZST,:---___/ _C_ EXT_CTDILUTION,_a __ _i' D2 _ ,.

SPLE WT(g)/VOL(mL) EXTRD. : _ TOTAL DILUTIONz_DA __ DI D2 _

1 I MDL I I )

COMPOU,ND ........ ICODE I .. SOIL . I.....WATER I -'POUND IREPORTED I

CRESOL BL1 < I,0 ug/g < I0 ppb I / _---I.. ..... ... .......... ..,.. ...... .... ............. .,?..._...... ..... ..

i, 2- DI CHLOROBENZENE B61 < l.0 ug/g < I0 ppb I

.................................. ..... "...................' ".......... i

I, 3-D_'CHLOROBENZENE B62 < I.0 ug/g < 10 ppb

p-DICHLOROBENZENE B63 < I.0 ug/g < 10 ppb

HEX.ACHLOROBENZENE B89 < l.0 ug/g < I0 ppb

PENTACHLOROBENZENE C26 < 1,0 ug/g < i0 ppb

PENTACHLOROPHENOL C28 < 5,0 ug/g < 50 ppb _. &'O

I, 2, 4, 5-TETRACHLOROBENZENE C37 < I,0 ug/g < I0 ppb d-/O

NAPHTHALENE C55 < I,0 ug/g < I0 ppb

PHENOL C57 < I,0 ug/g < I0 ppb

I, 3, 5-TKICHLOROBENZENE C58 < I.0 ug/g < I0 ppb _/o

I,2, 3, 4-TETKACHLOROBENZENE C59 < !,0 ug/g < i0 ppb

_,2, 2, 5-TETKACHLOROBENZENE C50 < i,0 ug/g < i0 ppb

KEROSENE C79 < i000 ug/g < I0 ppm I
........................ _........... "--" .... "- I ........ "

STRYCHNINE . i IC9! < 5,0 ug/g < 50 ppb I

,M.ALZ:C HY_R.AZIDE IC92 ( 50. 0 ug/g. < 500 ppb , I z..._--OC,

,).SY76 _2 PAGE ! OF 2 7_3, 1989 GCMS REPORT REV I, I/9/89_/i: ,



.......................... I¸-....................... :"..... I............... I

NI"COTINIE ACID IC93 < 10, 0 ug/g < ),00Ppb I ../tj,0 _-...IGe. I
............. -............ I........... "---- ..... "-......... i......... ...... L

TR_BUTYLPHOSPHATE I121 < I,0 ug/g ,< 1O ppb I '_ _ IU I

" ........................... t........ -............... '....... i..............I ICHLOROBENZENE 1564, < 1, o ug/g ( lo ppb J ) I

TENTAT_'VELY IDENTI F.TED cOMPOUNi3S !>2r..,% OF NEAREST !,Q..,...).
*' _OMpQUND ',,_ODE EST. CONC.

.....'-"/"-"_--f'"k'"" _"-........._-'-=........""..........................

_"4"i4"'-'_"-'_"-""_"_ _'''_''_/i ................... , .............. , ...............
_._.,.,,_ _..5_,_,/.._. 'i .'=,.,.._....v,,,............. v.. _ ....................................

, o ' _ t-J,'G_',,

_ ¢L _ _, .J _ _-_e,- L 3r O I 2_"T-_, U_.

T-/z . OI,,<,,o,,.,,,

SY76[_2)PAGE 2 2F 2 723, 1989 GCMS REPORT KEV 1, i,,'9189
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_EMI-_OL6T_ILE ORGxlNIC ANALYSIS _.iB_{i.... J_i ----
- i

u_T-RDI,D,._ c/O_ _----_AT_-EXT_=T_ Y-5"-_'_
,, 2

C U _ T _' _'' %j I p .... _ k T S ANAL_Z _ __ j A _Y& b U I _ b 2

_,,'._sT_ _dd.5/2c-./L.tr'.T __ _XT_=T DILu'_'_oN, _A _i_ __2

SPLE WTIg)/VOL(mD) EXTRD, ,,_ TOTAL DILUTION_ DA , DI . _DI. ,

' -- .,

I_.__ ,, _ ..__ ....... _ I COD_._X L I _ WATER __ I FOUND ./REPORTED I

I

.................... <,o
i,2-DICHLOROBENZENE B61 < i,0 ug/g < lO ppb , I i

i,3-DICHLoROBENZENE B62 _ l,0 uglg < I0 ppb I

p-DICHLOROBENZENE B63 < I,0 ug/g < I0 ppb ' I
"''''''''''''''''''''''''' "'''" "''''''''''--" "'''"'--" .... "--" "'" "'" --I

HEXACHLOROBENZENE , B89 < I,0 ug/g < i0 ppb
..--...-__. .... ..-......... ...... ....-._....._............. .-. ... ,,... .._.

pENT.ACHLOROBENZENE C26 < I,0 Uglg < i0 ppb

..--._,.-....-............. ..,... ._....._.._.__ ,...-....,.. .... .... .

_,2, 4,5-TETRACHLOROBENZENEIC37 < i.0 ug/g < 10 ppb ./...""_'2._..-.._.,..--'........ ..... .. -.. . -...-.--..-..-- ......--..... ...,....

I,2, 4-TR/CHLOROBENZENE IC43" < i.0 ug/g < I0 ppb

HEXACHLOROPHENE C_4 < I,0 ug/g < I0 ppb

PHENOL IC57" < 1.0 uglg I< i0 ppb

I,3, 5-T'AICHLOROBENZENE IC55 < I.0 ug/g I< I0 ppb

I,2, 3,4-TET_ACHLOROBENZENE C59 ............... I............. II< i.0 ug/g I< i0 ppb
I----- ---------.... ......------ I

I,2, 3,5-TETRACHLOROBENZENEIC60 < i.0 Uglg < lO ppb I

KEROSENE IC79 < I000 ug/g < i0 ppm

----4:

MALEIC HYDRAZIDE IC92 < 50, o uglg < 500 ppb /.._'oo/I_£#
._.

RECEIV_C MAy 0 5 Ig80 '_'_' "

v

,.)• L$



, ,

Nzco_cz_Ac:_ c93 < lo.o ug/_ _ 1ooppb _.0. /-J_"7"
'r_BU_LPHOSP_TE 121 _ I.0 ug,'g < iO'ppb.... ._/..I,=,o.._._.., ....... '--_.". .................. r........ < I,0 ugl;" i0 ppbCHLOROBENZENE L64 (
-------------''--''''''''''''' "'''" "''''''" ......... "--''--''" "''°''°'" I "''''-'"

TENTATZVELY IDENTIFIED COMPOUNDS I>25% OF NEAREST !.D. 1
+ COHPOUND _ CODE _ZT. CON C.

_i'_I.'....._.I,,_ o .,_. /..%": u .t-_............................

........ _..-."'...... -.- ........ .......... ,, i _.._ @...'_" ................ _, ..... . ....................
11"

_ oi. ,-, . ' o ' _ .........................

' ,. ,, _t),,,,,J_,..,..A_,..,,._'._._'_,,,_2h.,,L_._"1 -
",7,'_..........- Y- 4 /_'_

'T'_'" g, <_"'"" rJ_ak"l=4_ LI& :_:_._

-lq_ g__^o_..,. _ , -e_. "_ _,_,,')'"

+_ _..._ _ r_,_._,_ _.';..'/_ ,J71 '
"_-;,-_I " " b o r_ -£"[ _1 *
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_"' !JNITED STAT._S TESTZH.:I CO_4PANY. INC,. PICHLAND D/_VISI[ON IUST-RD/.

A_ALYSIS CODEI Z33 ...._,,_,_% , . ,&_,j

UST-RDI, D,,. I WO5_7 0^TEEXT_C_rD,._W-'5 '-_'°t
ii

, , L,,,-,,

;NALY-",,._C_,/"_,/_._- _ EX_'_,O,LOT,ON,_D______O'__ _,
S_LE WT(gl/VOL(mL) EXTRD, z -- TOTAL DI,LUTIONI_DA__ DI ........... ,D2.. I-

zSJEcTzo_VOLIuLI,_ /;,_l _ . _T_X, P"OJ4_.
_-- -- ,,,, .....

I I I MDL I I I
ICOMPOUND __ ICODE I ,. soIL ,, WA'rEg i POUNDiREPORTEDI
I

,ICKESOL BL_ < i, 0 ug/g ,< I0 ppb N _) /../o
l

II, 3-DICHLOROBENZENE B62 < 1,0 ug/g I< i0 ppb

p-D_CHLORO_'NZENE ;;;'" < 1,o <,gig i< lo pi,_>
HEXACHLOROBENZENE B89 < 1,0 ug/g I< 10 ppb

P._NTACHLOROBENZENE C26 < l, 0 uglg I< 10 ppb

PENTACHLO}_OPHENOL C28 < 5, 0 ug/g < 50 ppb IiZ_-O "
i, 2, 4, 5-TETKACHLOROBENZENE C37 < I, 0 uglg , < I0 ppb _, ]O
..... ..................... ..... ....... ..... .--..-.. ........

l, 2, 4-TRICHLOROBENZENE C43 < I, 0 ug/g < I0 ppb I.......................... ..... ...... .... ... . .... . ... . .

"''''"''''''''''''''''"''' "T''" "'''''"

NAPHTHALENE C_5 < I,0 ug/g < I0 ppb

I,,2, 3-TKICHLOROBENZENE C56 < _.,0 <ug/g < lO ppb "

7";;;';7U;_;.;7<;7,_;_i_.... _;7,'"<7;';,,_i_ i<7o;;_ _-"-,.'.__.-................. -..................... ,............... 12..._.#.L_°..

KEROSENE cTg < I000 ug/g I< I0 ppm

STRYCHNINE C91 < 5, 0 ug/g I< 50 ppb { /_.5-"0
M.ALEIC HYDKA2!DE C92 < 50, 0 uglg < 500 ppb ' I _,"Oc'
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_:o_._...........................^:=o ,:.3'.....,<'..........................._oo_g,+<_ooppo _'0...._';"

...........................................................ii !i..........TR/BUTYLPFIOSPKATE I12% I( I.0 ug/g < !0 ppb _ IO

.......................... I..... i............. ,............

CHLOROBENZEN, .L64 ,< 1,0 ug/g < _0 _ppb i_i_/_ii, ..........................I.....i.........................

TENTATIVELY IDENTIFI ED CO_D__ >(.LIi
r-

•COMPOUhiD,, _ _ODE ' EST, CONC.

4,,__.o_,,o.,. _+,,+ _'_
"_I._. u,.,_._,,,.,',., ,+ _.r'_'lT ' - .4 ., -I

., + /+J I / _l._.,Jbrr-+.+-_,_. t+x"tr:m°+"_°W+_'v+ • -',_
"T'I,; t,'+._K,,+,o'.'+'_ _°_l n "_'"" / • ..+.l
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" "J ._.'_u_.__ORGAI_IC ANALYSIS fABNI

SPLE WT(g)/VOLlmL) EXT_D, :_ TOTAL DILUTION_

,, --- --

--- -- - - -- -...... T_-- __---_2_,,'" I --7-'----'-

C_,ESOL B_I < i,o u_l_ < I0 PI_ A_19 II Z./9

...............................,, ,i,o.... ...........

............................... ;'":iii"" _.................

pENTACHLOROPHENOL C28 < 5, 0 Ug/_ < 50 ppb {.._O

I,2, 4, 5-TETKACHLOROBENZENEIC37 < I, 0 ug/g < i0 ppb _.]o

..-....-.................. ..... . --.q.--.. ---- ,.- --.,,.-- ... ,....., .
HEX.ACHLOROPHENZ IC54 <'[,'0 u /g < 10 ppb

............................ /g ,< 10 ppb "''_'"NAPHTHALENE IC55 < _, 0 U !

.................................. .......I, 2, 3-TK/CHLOROBENZENE IC5_ < I. 0 %_glg ( I0 ppb 3

_,E.oL ,c,_ <']:o v.O... /o--'----"--------------------- --.., -------------- I --------..---

, ..... .. --....... ..-.. ..... ... ..

KEROSENE C79 < ;000 uglg < lO ppm

STRYCHNINE IC91 < 5. 0 ug/g ( 50 ppb /_.5...-[;
--''---''---'" ..... ------- I ---.- ------------- --------..-- ..- y.%.. -,._.--..

M.ALEIc HYDRAZIDE IC92 ( 50, 0 ugig ( 500 ppb ",( d._bu

_Y76(82)PAGE I OF 2 7_ 19 GCMS KEPORT
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t,,'ICOTZN"r_ACZ¢::, C9,3 ,:so,o ug/g tc iooppb _ _/oo

ITILIBUTYLI'HOSPF{ATE 121 ( I, 0 uglg l( i0 ppb J. /--]0

a, ICHLOI{OBENZENE L64 ( 1,0 ug/g I< 10 ppb ._/
I "'''''''''''''''''''"''''' "'''" ....,.,w.....-. t ---.w.-- -,.,.,,-- -- --..-,,, ...,..,w..

TENTATI",,'ELY -"DEN_ FIED COMPOUNDS {_,25 % LOF NEAREST_. DJ.

COMPOUI4O __ -- _ _CODE EST, CONC.,, ,.._._.

, TI, t_,']_f,_O_/ "I'.qq. ,?LT..._...........................

_.2.t9 b.' ._.%L'_._._._.'._.......... .99._......... 2 A ................................

............. ;.......... ...... .................................
, L.c,6q_,..__.,._:, !,.,,,,._.J,.,-._:_._;_../.j_r:_ .M...J._...............................,

7"_,.p.,_-f-i,11_'k+k.l..4,- I__,z 3

T z,&_L_,..,. Z-."_'_" ? 17

7 ]o'.¢ : . ,_. )j,..f z l cWH,,.I_.4t 15_c., /7 5
' ii I_it t,I .1

X,7, '_,,_'_""_lJ''71 )_'J'+_""4"e,_ _

SY?6[B2)PAGE 2 3F 2 733, 1989 GCMS REPORT KEV i, I/9/89



'$;;:TED STATES TESTING :OMPANY. ._.,_C..R/CHLANQ DIVISION (UST-RD)

O_ J
SEM:-V___A.__E.0_C_N:CAN_.LYS:SIA_NI _e_orr-J 45

A_AL_S_-Scopra753 _#,

CUST I. D. : _ .,. DATE ANALYZBD: _ D_ D2,, . ,, ,,

ANALYST: '_/?_C./ /. _< T EXTRACT DILHTION: DA DI D2

SPLE WT(g)/VOL(mL) EXTRD. : -- TOTAL DILUTION: DA DI D2 $

=NJECTiON VOL(uL): ...2 MATRIX: F_]

I I MDL. ,,,,.I I I
COMPOUND !CODE I SOIL I' WATER I FOUND !REPORTEDI

I
CRESOL B51 < I,0 ug/g < I0 ppb /%/[_ I £. tO
"'''''" ....................... " "'''--''''''" "'''''----''---- "'''''-- i"'-''''"

i,3-DICHLOROBENZENE IB62 < I.0 ug/g < I0 ppb

p-DICHLOROBENZENE IB63 < i.0 ug/g ( I0 ppb

HEXACHLOROBENZENE IB89 ( i.0 ug/g < I0 ppb

PENTACHLOROBENZENE IC26 < I. 0 ug/g < I0 ppb
"--...............-'.......I-"................I....................
PENTACHLOROPHENOL IC28 ( 5.0 ug/g I< 50 ppb / 9-0
...... " ................... m ----- -- ..... - ..... - I ......

I, 2, 4, 5-TETRACHLOROBENZENEIC37 < I.0 ug/g I< I0 ppb _ 0
---".......................I -................I...........................
1, 2, 4-TRICHLOROBENZENE IC43 < 1.0 ug/g I< ]0 ppb

HEXACHLOROPHENE IC54 < i.0 ug/g < i0 ppb

NAPHTHALENE IC55 < i.0 ug/g < i0 ppb

i, 2, 3-TN/CHLOROBENZENE IC56 < I.0 ug/g < I0 ppb

PHENOL IC57 < I.0 ug/g < I0 ppb

I, 3, 5-TRICHLOPOBENZENE IC58 < I.0 ug/g < i0 ppb
.............. "'"'--'" .... I.... " ..... "'" ......... "'-" .... " "" ....... " ....

l, 2, 3, 4-TETRACHLOROBENZENEIC59 < i.0 ug/g < i0 ppb
" ............... " ......... " I"''" ....................... " ......... "'''_ "''"

I, 2, 3, 5-TETRACHLOROBENZENEIC60 < i.0 uq/g < i0 ppb

KEROSENE IC79 < i000 Ug/g < I0 ppm

STRYCHNINE IC91 < 5. 0 ug/g < 50 ppb _-(p

MALEIC HYDKAZ:DE IC92 < 50.0 ug/g < 500 ppb "--_-O0

SY76182iPAGE I OF 2 7_.3, 1989 GCMS RE_')RT KEV I, i/9/89/
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............. . ............ J ..............................................

N_COT_NIE ACID IC93 < I0,0 uglg < 100 ppb A/ _ _.._)c'c'
I -" ...................

TKIBUTYLPHOSPHATE II21 < 1,0 ug/g < 10 ppb __ C-,IO

....................... "'- I ....... "''" ................... I.............

CHLOROBENZENE IL64 < i.0 ug/g < i0 ppb I _/

,I_.._,,_DENT!FIED ,CQMPOUNDS. I>2_%_ OF N_ARE_T -,TD. )
COMPOUND CODE EST, CONC .... J_-%'7

T3' ' ' ' - ......... ".............:_u._.._,,.-..,._.E._____.._J:.............................. :._.(_.t_..___V.........
T4'.

TS:

SY76{82[_AGE 2 OF 2 73 , 1989 GCMS KEPORT REV l, I/9/89
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"_"r'_=D STATES TESTZNG COMPANV_ TNC. RICHLAND 'DIVI2_ION _'_"-RD)

UST-RDI,D,: /q 7q9 DATEEXTRACTED: _- _--_

CUSTi. D,: C I P D_TEANALYZED: DA-_ _ O2 _

-A)_^_._ST: '%-C.,' Ikq" EXT_CTDI'.t)TIO,mOA _i . D2.. _

SPLE WT(g)IVOL(mL) EXTRD, : TOTAL DILUTION: DA ___ DI D2 , ,

,

INJECTION VOL(uL): ' I MATRIX: _'.-_o. ),).,/

I I MDL I I " I
COMPOUND ,, ICODE ) SOIL I WATER -- ! _" " l

l t
CRESOL BSl < i, 0 ug/g < lo ppb I A/_) <.../o I

..--.....--................ ..... ..... ....--... .. ... ..-- ,..

p-DICHLOROBENZENE " B63 < I, 0 ug/q < 10'ppb

HEXACHLOROBENZENE B89 < I. O ug/g < I0 ppb

PENTACHLOROBENZENE C26 ( I. 0 ug/g < _0 ppb

PENTACHLOKOPHENOL C28 (' 5. 0 ug/g < 50 'ppb /-.-_0

i, 2, 4, 5-TETKACHLOROBENZENE C37 < i. 0 ug/g < I0 ppb I _20

_,_,_-TRI_'.ORO_E_ZENEC_ <_0_/_ < _0_ , '-I _r'''"
HEXACHLOROPHENE C54 < I 0 ug/g < i0 ppb I I

NAPHTHALENE C55 < I 0 ug/g 'I< i0 ppb I

i, 2, 3-TRICHLOROBENZENE C56 < I 0 ugl_ < I0 ppb

PHENOL C57 < I. 0 ug/g < 10 ppb

I, 3, 5-TRICHLOROBENZENE C58 < I 0 ug/g < i0 ppb

I, 2, 3, 4-TETRACHLOROBENZENEIC59 < I 0 ug/g < I0 ppb

I, 2, 3, 5-TETRACHLOROBENZENE C60 < I 0 ug/g < i0 ppb

KEROSENE C79 < I000 ug/g < 10 ppm '

STRYCHNINE C_l < 5. 0 ug/g < 50 ppb ,: /_ b-0...... . ..... .--....--....... ..... ...........--.,.------..._..._ .....,--..

MALEIC HYDRAZIDE C92 < 50. 0 ug/g < 500 ppb "'[- .... /-%-o_

SY76(S2]PAGE i OF 2 77,3 1989 GCMS _EPORT KEV _ I/9 89
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I............................ I-.---I ................................ I........

,NICOTINIK ACID JC93 I< 10,0 uglg < I00 pp_ /{//Q I _/Ob
I........................ .--I ..... I....................... -........ I........

ITRIBUTYLPHOSPHATE I121 I< I.0 ug/g < i0 ppb L

ICHLOROBENZENE JL64 I< 1.0 ug/g < I0 ppb _ I q/-
I..... -_.................... I..... I.................... i........

TENTATlrVELY IDENTIFIED COMPOUNDS (>25% OF NEAREST I. D, 1
' COMPOUND CODE , EST, CONC,

................._-_.....,....._-c_,,_;f,_.-'-;'L'...........................
• _.___.,u.,:___,,_.,,:,..,.:.__u..__,.&__..,._2:-.:......._.,.<._._..<7_..........;.........

•.'._._:._._.,............,....................._._.!__is..,................
_..... r.... -__-_.-'.... '-...... '-.................. ....... -...............

" ° ' 2,-¢_ ,'_(=,,_-_';CF-_;,_ilt _--m,/._-,,:._,_,l,:,,e,,,,/ _"" . / _"

SY76{82]PAGE 2 OF 2 733, 1989 GCMS REPORT REV i, 1/9189
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//_NITED ..A.-_"'_'S TEST.'NG COMFANY_ 'INC,. RICHLAND DIVISION (UST-RD)

ANALYSISCODE:733 _'°_'_[_....¢2 ,,_,,_

UST-RDI.D._/_ 7V@......._ATE_XTR_CTZ,_:5--%'-'_
/%C_STI.D,, C D I_ DATE_ALYZED:_'//_ _ DI P2

_,NALYST,__ESAc-/LK_ EXT_CTDIL,JTION,__DA PL D2
,..o._.

SPLE WT{g)/VOL(mL) EXTRD, : TOTAL DILUTION:._DA _ DI D2 _,

INJECTION VOL[uL): / MATRIX: _.._c_c.

I I MDL ,, I I I
ICOMPOUND , )CODE I SOIL .. t ..WATER I FO_)ND ;REPORTED I

l l

CRESOL I,B51 < I, 0 ug/g i< 10 ppb . _ _...$0
I, 2-DICHLOROBENZENE IB61 < I, O ug/g , I< I0 ppb

I,3-DICHLOROBENZENE IB62 < _.,0 ug/g I< i0 ppb

p-DICHLOROBENZENE IB63 < I. 0 ug/g I< I0 ppb

HEXACHLOROBENZENE B89 ( I 0 ug/_J < i0 ppb

PENTACHLOROBENZENE C26 < i 0 ug/g < I0 ppb
..........--.....----..... ....... ._. . ..... .. ..... , .-....---... ......- .....--.,

PENTACHLOROPHENOL C28 < 5 0 ug/g < 50 ppb /..9"o
..........---...........----.. .... ... .....----.

I, 2, 4, 5-TETRACHLOROBENZENE C37 < I 0 Ug/g < I0 ppb /-. O
..... ........ ........ .... . ..... ... ..... ....., --. ....... ... ....... .... ...,.-

!, 2, 4-TRICHLOROBENZENE C43 < _ 0 ug/g < 10 ppb
................--...-..... ..--.. .... ....,......... ..... ...--

HEXACHLOROPHENE C54 < I 0 ug/g ( I0 ppb

NAPHTHALENE C55 < i 0 ug/g ( i0 ppb

I, 2, 3-.TRICHLOROBEN=ENE C56 < I 0 ug/g ( I0 ppb
.... ...... .--.. ........--..... --..--..--... .... .

PHENOL C57 ( _ 0 ug/g < i0 ppb

I, 3, 5-TKICHLOROBENZENE C58 < I 0 Ug/g < _0 ppb

I, 2, 3, 4-TETRACHLOROBENZENE C59 < I 0 ug/g < I0 ppb
.- ..--. ..... . .--..... ....-...--.

I, 2, 3, 5-TETRACHLOROBENZENE C60 < i. 0 ug/g < i0 ppb

KEROSENE C79 < I000 ug/g < I0 ppm

STRYCHNINE C91 < 5. 0 ug/g < 50 ppb ,',--q-O
. ........ ..--..--. ........ . ..... ._.._.,°-...-. -.....-._._. _........

MALEIC HYDRAZIDE C92 < 50. 0 ug/_ < 500 ppb Z-<-c,o

SY76[ 82 }PAGE I OF 2 , 73_, 1989 GcMs REPORT KEV i, I/9/89
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NIC_T_N:_AC:D C93 < 10. O,ug/g < I00 pp_. ,_)_) _/0o

TRIBUTYLPHOSPHATE 121 < 1.0 ug/g < i0 ppD L/O

CHLOROBENZENE ' L64 < I, 0 ug/g < i0 ppb /

_ENTATI\_ELY :DE_TIF!ED COMPOUNDS {>2-_% OF NEAREST I. DJ )

_COMPOUND CODE EST, CONC.

............. ..... ...... [ ............ " ..................... C..q'_"" _ 5--,V'W" w'-r ......

Ts:__.... ..............-<.--_& . / _:.=-.i.:,-_t.,_,j7

-va

SY76182 PAGE 2 OF 2 733, 1989 GCMS REPORT REV I, i 9/89
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........................... i..... I.............. I............................ I

._ICOT_,NIE ACZD IC93 I< I0,0 ug,'g I< 100 ppb 2J0 _/00 I
I..................... -.......... I............. I........................... I

TRIBUTYLPHOSPHATE 12, }< I,0 ug/g I< i0 ppb 1 I I
',................................ I............. I........................ ---I
ICHLOROBENZENE L64 I( I,0 ug/g I( 10 ppb i
I............................... I............. I........................... I

.TENTATYV_;LY IDENTIFIED COMPOUNDS f>25% OF ,NEAREST _. D. )

• _, COMPOUND _?._ _ ..2L_.T_..CONC,

:._..... ;-...... :, -- :--, ..................................... ---.............

" _-_..,'___.*._..e..m..... -'....... ................. -", .... .D_...._.._...........

.... ._.....:.z. _.,_'.u_ _r.L- t_._,,_:t_,,):___,,.e.-:._,:...r__.,=-._. =-.... , _.-_...............

l-f,. ut,.,r,_,.,..,,¢/,o,,,,) z..._'_

TH' _.,_,.e_ t,(.l,l.i.,,,_e,,Tt%f&).,_.r,.%,_:l..k_,L _hc._oL. _._RT) .,_-&3 15"
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LABORATORY ANALYSES OF POLYURETHANEFOAM AND
GLASS-FIBERFILTER SAMPLES- PHASE II SAMPLIN'G

Laboratoryanalysesfor SVOCs on 'thepolyurethane foam and glass fiber

, filter samples from Phase II are presentedin this appendix. Sampling for

SVOCs were conductedduringmonitoring events "F" "G" and "J" The data in: , , I I '

this appendix are presentedusing photocopiesof the analysis laboratory's
4

reportingsheets_ The laboratoryreport for each sample is two pages long.

The identificationcode of the sample is providednear the top of the first

page on each of the sets of reportingsheets.
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U_IT'-"D STATES TEST!N__.L_C_. K/CHLA/_D DIVIS_

_.EMI -VOLATI LE ORGA/_C A/_J_TS_ S IABN )

_LYSIS_ODE: 733. _-,_o_#'f" /_//_-_,'O"

ANALYST: /4-'_ EZTRACT DI LUTI ONI DA_ Di D2

SPLE WT[g)/VOL(mL) EXTRD. :.____ TOTAL DILUTIONi DA , _ D_ ,, ,D2

NORMAL SAMPLE SI ZE_ i000 mL ,WATER. I0 _ SOIL
k

-- j

'I I [, ' CDL , .J I I

[_._Qb_POUND .... _CODE/._.QILju=/a) JWATER (D,ph] I EOUND I REPORTED.}
,' I

---------------------------------. _--. ---...,--..- i -'..-...----

I, 2-DICHLOROBENZENE B61 < I,0 ( 10 i
"'''''''''''''''''''' .... " "''" "''''''''''''''''''''' "'''" "''" -'"-'-----k

_, 3-DICHLOROBENZENE B62 < I. 0 < I0

.......;;;.... ...............................
........... i_4

HEXACHLOROB_NZENE B89 < 1,0 < _0

PENTACHLOROBENZENE C26 < I. 0 < i0 ..._._

----------------------------'-------- .,.-,e,- ""'''''_"'" I.''''''''''" "'''" "'''" (__'''"

PENTACMLOROPHENOL C28 < 5. 0 < 50 _<..5-.-...--...................... .... ... .... ..-- ..........-- ..........

------------------..........,... .... .---...--...- ........--.. ..........

I, 2, 4-TRICHLOROBENZENE C43 < I 0 < _0 I

HEXACHLOROPHENE'''''''''''-'''''"...."''"C54"''""''''''<_.0''-"''-''"'<lO .... ""'''"" "''"''''''I_

I, 2, 3-TR/CHLOROBENZENE C56 < I 0 < I0

"'''''''''''''''''''''''''PHENOL C57 < I 0 < 10

1, 3, 5-TRICHLOROBENZENE C58 < I 0 _ I0

I, 2, 3, 4-TETRACHLOROBENZENE C59 < _ 0 I < _0
................................... " .... I-" ................... " .......
I,2, 3, 5-TETRACHLOROBENZENE C60 < _, 0 } < I0

"''''''''''''''''''''''''' " ...... "'''''" I "''''''''-" ---" "_ "'''" "''''''''"

SY76-"-'_82]LA6E 1 OF 2 733, _989 GCMS KEPORT KEV 4, 9/19_89

E.2



,,, ,,, II ' '-

, ,, ,,, c', r'11_,COMPOUND CODEISOiLIugfealiWATZK (_mD_ , FOUND L REI_.I:I.T_Q_.._,m•

............................

"'''''''''''''--'''--''''''- "''" "'''''''''''''''''--'''''''''''''' _-,m

I I _....._OGATK r,L_LTs __ i N_.T i _ i

2-FLUOROPHENOL/IO0 X01, 2, 5-13, i 48-I,06 ._,V_' . I '6_d _."''-'''--'--'''''''''''''' "''" .... "''''" "'''''''''" "" "'''" I ...,,_- i....

PHENOL-DS/_.O0 X02 2, 4-_,_,, 3 35-_.1.0 _,//- ' 'F/,_..................--...---.. -. .... ........ ..........- .. ....... .... ....

N_:TROBENZENE-DS/50 X03 ),.2-6.0 1.7,!)-ST A-, _,_ /0
.. ' _............_...__.. .. . .... ..-..,..........-,.......... ...?_....._

2-FLOOROBZPHENYL/50 X04 i, 5-5, 8 21, 5-58 _4,/_' ' g'_._ .
I ""'''''''''''''''''''''''' "''" "'''''" "" ""'''''"''" "'''''''" ;''" "" ""

12, 4, 6-TR/BROMOPHENOL/].O0 X05 i,9-1,2. 2 10-_,23 I _/I...................... -............................ I--_--_-C- -- -'-_-"---
I_-T_._HZZ_Y_/_O XO_ o, 9-_, _ _, _-_0. _ I_.3,6, _ /._._. .I--------,---------- ....- ----------'-----------, ------ - -

TENTATT'4"£'_LYIIDEN']I_uF'tEDCOM_OIJ'NDS ( >25% OF HEAB-K_T _. S.I '

..... .........

....... . ....... ........---..-- .......... . ....... ..-..-......, ................... ..

:JY76[82)PAGF.,2 O? 2 733, ).989GCMS KE.)ORT REV 4, 911.91119
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U'_TZD..... STATES "_'S"__._..= " " C . K/CN!JtND___DIV'[S_

, ANALYSIS CODE: 73_ _WtJ'C" :I",4_ _rr'2
-%,/

uST-RDX.D.: /_:_-o DATEEXT_CTZD:.9/;_./_

CUST I. D. : tc'_ /'_ ' DATE ANALYZED: g/_-/{TDA 'DI D2

J

ANALYST: _ _[ _,4_ EXTRACT DI LUTION: ...2A DI . D2

$¥LE WT(g)/VOL(mL) EXTRD. ; -_" TOTAL D_LUT_ON: DA DI D2 ..,

NORMAL SAMPLE S_'ZE: !C.00 mL WATER. 10 o SOXL

r.NJECTION VOL(uL): /_ MATRIX: -_ 5_tc- _'D_,__, ,, ,, ,,,,,

I I I CDL I I I
tCOMPQUND .. . ICODEISOIL_ucT./a) IWATER 'iDDb] I ' FO[ , D J

I f

I ---" ............................. I

I, 2-DICHLOROBENZENE IB61 < I. 0 < 10 | I

I, 3-DICHLOROBENZENE IIB62......... < I.'0.... Ii............< I0 " ..... "''"

I .....,....I........... I
p-DICMLOROBENZENE IB63 < 1.0 I < 1O

---'-------- I ---...-.... .----....... ... .....

_ENTACMLOROBENZENE C26 < I. 0 < :0 I J_l_-

PEN%'ACHLOROPMENOL C28 < 5. 0 < 50 iS_._//_,_& I_1_,"'''''''----'''''''''''''--'' "--'" "''''''''--'''''''''''' "" "''" -I

---------............_.._. .... ........._, ... ...... ._, .... .

HEXACHLOROPHENE C54 < i. 0 < 10 I

INAPHTMALENE C55 < I. 0 < I0 [ )_

[1, 2, 3-TRICHLOROBENZENE C56 < I. 0 < I0 I Itr----------------..--.----- ....
a ' .......... 11%

IPHENOL IC57 < i. 0 < I0 !_
I------------------------- ...... --------- ----- ...... ----i-- ..... - ........

II, 3, 5-TRICMLORO_ENZENE C58 < _.0 < I0

...............................1.................................... t_
11 2, 3, 4"TETRACHLOROBENZENE C59 < I. 0 < I0

Jl, 2, 3, 5-TETRACMLOROBENZENE C60 < I. 0 < 10

IKEROSENE C79 ( i000 < i0

$Y76(82]RAGE I OF 2 733, 1989'GCMS REPORT REV 4, 9119/_9
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I I aDL I I i
_YQUND L_" ICODEISO-_L(_/a)IWATER (oDD), FOUND I KE_CRTED I

k'
_:a. o I -I

s_'_c,_,E c9_ _ < 10 ,_ t> I1.4Z-.o,..s.___,_"

' :.".._..=.;;"_.:_..";............. it'.. -;;;; ..... ;;; ..... i ..... .<_._.,-=_.',_.
,

i SUK._OGATE LIMITS I NET I % I_
ICOMPOUND/fu=./sDIe) CODEISOIL[_/=) IWATER (mpb) I FOUND I RECOVERY

2-Fr.,UOROPHESOr./tO0 XO_I 2. S-13.1 ,_8-_06 .'"_e.,,.____'"_z.._
19HENOL-D5/100 X02 I 2. 4-11. 3 35-'110 nu............. ................. .., ........................ ........ o.........
NITKOBENZ_NE-DS/50 X03 I 1, 2-6. 0 17. 5-57 ,._',O_ /oo._..,

2-FLUOROBIPHENYL/50 X04 I, 5-5,8 2_. 5-58 _.7%/ _. _,.... . ...... ..--....= ........ .. ........ .. ...-.. .... ...... . .... ..... .

2,4, _-TR/BKOMOPHENOL/100 X05 _.9-12. 2 I0-_23 _.ql I) _'q._..... ...--..., .... . .... ...,... .. ..... ,....=.-. ... ..... .. .... ... . ..... ._..._.

_-'_'-KPH_'_r,/SO xo6 o._,-6.9 I_.s-70._' _..?Z I _--")'_'_"-'V-

TENTA_"_'/E_LYIDENTIFIED COMPOUNDS (>25_ QF _EAKEST I.S. )
__ COMPOUND , CODE EST, CONC,.

._;.,._,,,,,,:;._,d........__z ............,_=j-______ ........_..,._

TS:
" .... " ....... "'''" ........................... "" .... " ..... T ....................

us_-_ :. o.: / ?/5-o _N_,_s:s oATs: 7/-_"/_

SY76[82]PAGE 2 ,hF 2 733, 1989 GCMS _-EPORT KEV 4, 9119189
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_J_'!TZ.DSTATES TEST'_N__._.I_C.. r,_tCHLA_NDD/WS' '_

SEMI-VOU_T!LZ oRam_zc _.n_sls !&_LI

__NALYSXS CODE: 733 _4_..O_,_'7""I_ L4W,'r_
" V

usT-RDI.D,' /_z_S"Z, DAT_ZXT_AC_'.D'?/;='Jr .. ,

costx._.: _f_,7 D_T_,_,_YZED=_;/r/_pA DI _2_,,
ANALYST: _ _'/_ EXTRACT D_LUT_ION: DA DI D2

SI:LE WT(g)/VOL(mL) EXTRD. : 4_ TOTAL DILUTION" DA Di D2 .

NORMAL SAMPLE' SIZE: !000 mL WATER. _0 a SO!_ /

I 1 I _DL _ --I I I
ICOMPQUND .. ICODEISOIL(u_/e) IWATER' (DDb) I FOUND ] REPORTED i

I

CRESOL BSf < ,.0 < lO 24_ l, .d/_,_
i,2-D_CHLOROBENZENE BSf < I.0 < I0 _"

I, 3-DICHLOROBENZENE B62 <_ i.0 < I0

Ip-DICHLOROBENZENE B63 < I.0 < I0

HEXACHLOI_OBENZENE B89 < i.0 < i0 %

PENTACHLOROBENZENE C26 < 1, 0 < _0 t I_
......................................................... _....... -....... I%1

PENTACMLOROP_ENOL C28 < 5.0 < 50 <,5-_0_ I

I,2, 4,5-TETRACHLOROBENZENE C37 < I.0 < tO I _ I
"'--''"'''''''''--''--'''--''-- "''" "''''-'''" ' "'''--'''''" "'--'" ....... " "'" I

II2,4-TRICHLOROBENZENE C43 < 1.0 < i0 ,_

HEXACHLOROPH,_NE C54 < I.0 < i0

_i_i_.;_i............... _;;" "'_';-;' .... _';;..... ,..........

1, 3,5-TR/CHLOROBENZENE iC58 < 1.0 < 10 I i
3, W C59 < l.o < 10 I

..................... I "'--'_ .... ""

4-T_c.,o_o_z_,_ < _.o < _o I I
%,2, 3,5..TETRACHLOROBENZENE C50 1 ..........

..... ..,.!o.oo..... ..... ......
SY76182]£AGE 1 OF 2 733, 1989 GCMS REPORT KEV 4, 9/19/..89

, ",,
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3UF.BOGATE LIMITS __ I NET I % i

COMPOCtND/(U(:/sDIe) ICQDEISOILI'u_/:) IWATEK (mmb) I FOUND I KECOVERY I

2-FLUOROPHENOL/100 XOI. 2, 5-13, I 48-106 ._.,,._..... ./-_,_'

t:H_.NOt,-DS/100 X02 2,4-tl,3 3S-11o _.)5- 2_i'&_--.._
NITROBENZENE-PS/50 3 i 2-6 0 17, 5-57......................................1..................__..[_....._?..:._..

2, 4,6-T_BRDMO_HENOG/IO0 X05 I,9-i2, 2 _0-123 _. _r3 _,........................ .... ..... . ..-.....

._.ZNTAT_V_-LY IDENTIFIED COMPOUNDS !>25_ OF N_AKEST I. S. ) _'---

COMPOUND CODE . , EST, CONC. ? Z#._

TS:

SY76182I_AGE 2 OF 2 733, 1989 GCMS K_ORT Rm.V 4, 9/19/89
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STATES TESTING COMPANY. INC,. RICH'LAND DIVISION (UST'KD)

ENHANCEu PESTICIDES - AI_ALYSIS METHOD 8080

ANALfSIS CODE: _29 OTHEK

uST-_DI. D.: I_ ....... DATEzXT_CT_.D,I/.3_/OC,

CUSTI.D,: q-I-P DAT_.ANALYZEn,I/'LC_Co_ DI D2

A.A_:YST: <Cf _ OILUTIO.,_O/_ D^ ,,O1 _. :__

INJECTION SIZE: C,C_-_ C¢_\ . .... SAMPLE TYPE: _'_D'(',']U(":C',('_"h

SPLEw.TC_)/VOr,I,,r.) _,XT_CTED,.",)/A .....,

PROCEDURE COMMENT2

1 I I I ]_KI MARY I CONFI _,11 I
I I I_ICOLUMN ICOLUM_ I I
I CONSTITUENT ICODE IOTHER ua' I FOUND I FOUND I RESULT I COMMENT
I I I
IEND_ A3_ <0.1 I<OA 1 /-Zg,\

IMETHOXYCHT.O_A34 <,S,0 _5,O <B-Q_.

ALPHA BHC A36 <0. I /-.C),\ <O,\

BETASHe A37 ,<0.1 <C,\ _0,_ 1

LINDAN".(  Hc) ,,0..----. .... ......--. ..,=. ......... . - . .

4, 4,-D_E A4_ <o._ <OA <C..\..

,,_'-DDT A_2 <o,i <O,\ <O,\

HEPTACHLOR A4 3 <O. 1 <O,\ _O,\

H PTEPOX'D'- <O,\

DI _LDRIN IA46 <0, I ' _0,\ /-..C,\
I ..................................... "'" ........... " ....

A,._N IA4_ <0 _ (C \ <C,\
............... I ....... _ ........... _ "" .................................

CHLORDANE IA48 < _.0 _<L,._.." <_,_.

............... I....................... _ 2"-,,I--, .........z ,',..........
, ,_ ,pr---- • /, , ,

SY76{224}PAGE _ OF 2 729 - GC LAB - :990 .KEV _0, '3:."5,9.Q
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I IPB/MARY ICONFI RM I I
I CROL ICOLUMN ICOLUMN I I

CONSTITUENT ICODEIOTHER ua' I_0UND IFOUND IRESULT I.COMMENT
I I

_-NDOSULFA__ , IAn9 co,I <O,\ /-_3,\ I 'i ......................... --I

ENDOSUL_ANII I,_,s2 co,I _O,\ _C,\ I
• -............. -I .................................. I......................

._NDo,SUL_,T_ I_ 2, <o,5 <'.G,5 <0,% I' I

................ I..... ........-I....... -............. I

I' I I I LIMITS I
' I I EXPECTED I FOUND, I RECOVE:RYIOTHER I I

SUg,RQGATI_ I I (Un).....I (ua) I (%) ,I'(_l I, ,COHMENT
I I I I I I ,,

DBC IX10 1 _,0' I (,q'5'/I lqs",q_ 120-I.._0I '

TCMX IX16 I 2,0 I (_ I (_ 120-150 I /_Z_
...... I.... I.........I....... I.........I....... I......................

Final Extract Volume: Other .- I0,0 mL

SY76 224',PAGE 2 OF 2 7_.9- GC LAB - _990 RE','0, 2,5.90
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UNITED STATES TEST=._IG COMPANY._ i}IC,. RICHLAND 91V'fSION _U_T-RD)

ENHANCED PESTICIDES - ANALYSIS METHOD 8080

_is coDE,_29OTHE_

UST-_DZ.D., }I_C_D D^T_EXT_CTED,_l_u fQO

cusTz.o,= C:_ _ D^_EAN4,,YZED_V_h_A Di_ p2-.. j_ .

ANALYST,.....,___, DIT,U'nON,,WA,,, OA D_ . _2

ZNJECTXO.slzz,_Cl_ I,_\ s4MPL_'.TYPE,GI_C/CC_. .... __

SI}LE WT(g)/VOL(mL) EXTRACTED:_ kh'/A

PROCEDURE COMMENT: '

I I I PI_ MAKY I CONFI KM I I
{ I CROL ICOLUMN ICOLUMN i i

CONSTITUENT ICODEIOTHER ua IFOUND IFOUND [RESUL_ ICQMMENT , , [
I

UND4_ ( she)_ <o._ CD,\ {.Q_...
DELTA BHC A39 I' <0. I _._\ <C.\

4, 4,-Dm_ A40_1<0,_ <O,\ <O,\
......-........ .... .......=. ....... ... ...... ..... .-.................._

_,_,-oDE IA_Z _0,_ <_\ .<_,\"'''''--''''" "'" i "''" ..... "''" " ...... ' "'"-- ......

4, 4'-DDT ,A42 <0. 1 W._,\ z<_._""'-''----------------- ] ------ .... ....- ....... ..... . ...... .... ............ .,._

HEPTACHLOR IA43 <0. I --_xi= 4"0,\ ',-......,.........-... _ ......... . . .,...... ..... .. ....., ................ '

KEgONE IA45 <I. 0 o,qc'] ( l,(..._ (1,(> '
"''''--''" .... "''I''" ......................... - ..... - ------- ..........

DI ELDI%_ N IA46 <0. I <C,_ /.C,\

A_D_N 144_ <o. _ <O,_ <C,,\

...............I......................._---,-...--- ............

_

SYT6(224]PAGE i OF 2 ",29 - GC LA_ - ',?90 REV 0, , 5, 90
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Final Extract Volume_ Ot._er - IO, O mL

l

SY76 2241PA(lE 2 OF 2 72'9 - GC LAB - _990 KEV O, I 5 '9,3
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_L_TEQ STATE_ TESTING COMPANY_ I.MC,. K[CHLAND DI'T_S_ON (UST-9.D_ -

_NHANCED PESTICIDES - ANALYSIS METHOD 8080

A_AL'ZSIS CODEL 729 OTHE_

UsT-RDZ,D,,%_%_I'- . . DA_ZEXTm',CTZD',_1_U/gO

CUSTz, D.,__,.c_q. P DA_Ẑ_ALYZZD,Wt OA. D_ p2
ANALYST,__ OZr,UTZOU,_/A' OA _ Ot .. D2 . _

sPnE w'_(g)/voL(mLlEXTRACTED, 'k_/A',......

PROCEDURE COMMENT:

I I IP_R_ICO_FZPml I
, I I C_OL ICOLUMN lCOLUMN I I

=o_s_ezTu_tcoD_,o'rHE__a,PcmNc,,FOUND,_ESUZ=,=OMM_'_.....

_NDRZ_ Aa_ <o.z <0,\ <O,

M_'_'HOXYCHLO,_A_ <_,o <_,O <%0
•CX_H_NE A_ <z,o .<.I,.Q.. <1,1:3. ...... ........ .... ......... .. _ .,.,. .... ..... .............-........

,_ETAEmC _ I<o,z <O,\ <C,,\
...... .-...,..... .--.. J......... ..... .... .-... ....... .-..,.,......-..,-..--..

_Z_DANZ( ,_HC>_ I <o.z <0,\ Z..C>,/

DELTA BHC A3'+ I <0, }, /_..(_,\ .__. ,_.. '"'''''''''''''" "'''l "'''''''" "'''''" " "-" """ "-" "''''''''''''''''"

I/..C,,\_,_'-ODE A__ <o,z <C),\ ......... I -
'40,I4, 4' -DDT A42 <0, I <C_\ t ....

H"-_'T_CHLO_ A,__ <O,_ <Cb\ I/-..0,\........ ....+,.. .-.. ........ ............ .._ .....-.

KE_o.E A_ <_.o 4/,Q.. <I,O

DZ_.z.O,u_ A._ <o,_ Ct,,\ ._,I....,. .... . .... .. ...- ........,. ....... . ..... .. . ...... .... .-.. ........

J ......... . ,,.,, ......... .....,.,. ....... .. ............... .--. ........ . .....

lCHLOP, DA+IE A4S < t,O ,.<.]' C" 'LKI' C_"J --- ....................................... - ........... -_,, ..... . .......

S'/7_1224 PAGE I OF 2 729 - GC LAB - t)go "" RE'/ 0, 2 5 90 _,
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u_T..Rp_,D. I_%%\

f I I ,IPRI MARY lCONF]:RM I i
I I I_ICOLUMN ICOLUMN i i
I coNSTITU_-_NT , I'COD_IO_R uct.IFOU_D IFOU._;D IRE_ULT I'COMME,_IT

' I I I

ENOOSULF_NX IA49 _0,_ lO,Ct-/ <0,I I<C\............... I .............. I ...........................................I

............... I ............. I .......................

" ENDO, SULFATE IP'_2 <0, 5 I/A<.._L._2..'-_0_.
L

............... I.............. I .........

............... I............. I........................

I I I LIMI TS
I EXPECTED I FOUND JRECOVERY OTHER

SUR_GAT£ I I (u_) I {ug} I [%)_. [ (%) , I COMMENT _[
I i I i I I

................ I.... i........ I............................. -" ......... I

_c_ ,x1_,2o '©,I_',Ic_,oTo,2°'_°...............,....,........I.....................................i

F_nal Extract Volume_ Other- _0, 0 mL

SY761224 'PAGE 2 OF 2 729 - GC LAB - 1990 RE'.'O, 2 5 90
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UNITE2 STATES T_STIHG C_M_mAS'L_ !.'JC,. R/_HLA_{_DZ'rI,__'DH 'U-_T-R2'

E,_tHA_ICED ?E'STICIDES - AHALYSIS METHOD 8080,

ANALYSIS .COD[_ 729OTHER
', M

I l I _ C ROL ICOLUMN ICOLUMN I I I

I CONSTITUENT ICODEIOTHER ua IFOUND ...IFOUND IRESULT {COMMENT I
I

,,z_OANZ( BHC)_,_8I<o._ /./},\ lO,\
....-,.......--.-- .... ........., ....--.. _.,..... ......- .,.,.....-........,......

4,_,._o_ ,_4_ <o.I <O,\ LOA..---..---.........,.... .. ...,,,. ....... ......-- .... .. .......-.............

"'''''''''''''" I "'"" "'''''-'" "'-'''" "'''''" -''--'- -------'---------'--"

HEPTACHLOR IA43 <O, I /-..C).h _ ._..._l.

HEPTEPOX: DE IA44 <O. I __q\ 4Q,\

CHLORDANE {A48 < I O <J,O 41,0

,,--- ,_ ....

S"T6(Z241PAGE I OF 2 729 - GC LAB - 1990 l _I ' RE'<'07--2 '5,90
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UST-_D_.o, _ !_b,<_ ......
I I ' ER_:,_ARY] CONFI RMI I ' I
I I--_ .... ICOLUMN COLUMN I I I

CONSTITUENT ICODEIOTHER ua IFOUND IFQUND IRESULT ICOMM.=NT I
I I

" END0SUnF_N_ 'A,_.9I <0,L <O,\ 4C_'\ I
................... I.................................................... Ii

EN_OSU.L_NII ^s2i<o,I .<©._I ..<_A.
t

ii,
"'''" "''" I "''''''" ..... ..-w. . i

................ I .... I ........................................ I

I I I I L:MITS I
I EXPECTED I FOUND !,RECOVERYIOTHER I

SURROaATE I I (,._ua) I . ('._g) I , ( %) I ( %) I COMMENT
I I I I I I

120-!.50 I
oBc ixlo I _,o ll,_lq i11'4/,q%1 I............... I .... I ........ I ....................................

............... I.....I........ I ........." ....... i...................

Final Extract Volumel Other - %0,0 mL

S'_5'224 ?AGE 2 OF 2 72? - 3C LAB - _990 RE','3, 2 _ 99
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U,N,_TE_ STA'?-ES T-_STHNG COM_A:IY, ENC, L RZCHLA_ID DI'/IS:ON fUST:RD)

£:;HAUCZD. PE_T:C:DES -_ANALYSIS METHOD _080

_aAL'{SIS CODE I 729 oT_._

ANALYST_ ...._ D]_LUTIONI_ DA .[_l - 92 ,

, , [

I I I I _'KI MA_.Y I CONFI _,M I I
I 1 I_ICOLUMN ICOLHMN I I

,_.ox_c.r.o,__ <_.o .<..%5 <%0..... _-....--'.. .... ......-.. . ...,.... .-...,.. .-..-.....,----..---..

_r,_.__,c ^_ <o._ /.O,\ -_ -I
_ _.c _ <o,_ .<©_ __0_,_ '
r,_. ( _c) ._ <o._ 4._h /-..(D,\__................,....

-''''''" .... "''I'" ..... "''''" "'''" =''''"" "'-'''" "" ....... " ..... "'''-"

_,_,-_D_ I_o <o._ <C\ ../--_b..

o_s:_,_.,, _4_ <o,_ /./D,l,.. _Oi\ ,.....................

......................................... _ ............................

. ....,_ .... .._. ........................... .. .., ......................

,, _.,.-,--._

SY'6(224i?AGE _ OF 2 :29 - GC LAB- _990 I 'RE',' '3_ _ 5 ._O
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r

I I P_,'_ARY I CONFI RMI I
I CROL ICOLUHN lCOLUMN I l

, CONSTITUENT .JCODEI OTHER u_ !FQUND IFQUNO IRESULT ICOMMENT +___
. I I

ENDOSUU'A_1: l^4_ <0,1 <O,\ I<_,/

EN_OSOLPAN_I I^_2 <0,t .<._\ (IC,l...............I..........................(..............................
'- iENDo.SULr_,T_,P__ <o." .-,-._.,+,Jr"<--.--.,zr",,<I........ _...... I...................................................

ICHLOROBENZI hATE IC62 <300
_._-.w..+-...........................

I I I I 5I MI TS I
I EXPECTEDI FOUND I RS:COVERYIOTHER I
ISU_OaATE ,,, I -- I Iu O) _ f (ua) I' , fil I (%) ..:,l COMMENT I
I I +1 I [ I

.o,_ ,x_o_.o ,_,/_q LL_,___:_.'.°.......................,
l,rc.,,xl.................Iix_6............2.o I_jl- _,"_.2o-_5o_..,-j--,.,=:--_-

I"..""......_'_-,---..........................,,
'............... '.... '_:4_'___:._o7.
Final Extract Volume_ Other - _0,0 mL

3Y76{224 ?AGE 2 OF 2 _9 - GC LA__ - _990 RE', 0, 2 5 9,)
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UN_.._D STATES TESTING COMPANY. =NC. RICHLAND DIffUSION (UST RD_

ENHANCED PESTICIDES -ANALYSIS METHOD 9080

d_,_[ALYsISCODE: 729 OTHER

UST-RD:. D. : _(_'5'5/ QAT_"EXPECTED:_/_ lqO

CUSTZ.0.: C-_-C- D^TÊ N^LYZED:_I_J:_A D1 02

^NAUtST:. _L_ oIr,U_OS,_A OA _t .. p2

:.JzcT:oNs:zz:_CI_ SAMPLe.TY_E-C_ /_'IVC
SPLE WT(g)IVOL(mL) EXTRACTED: _/_'_ __

PROCEDURE COMMENT:

! I I I P_ MA.'_YI CONFZm41 I I
I I I_ICOLUMN I COLUt,m I I I
I CONSTITUENT, ICODEIOTHER' ua IFOUND IFOUND ,IRESULT ICOMMENT ,, [
I

IENO_N A'_3 _0.1 <O,\ <£h\I

MET.OXYCH'.ORaa4 <3.o __ <_,D Z.%,O

Tox_P_ENE a3s <I.o (.I,C> _,O I
A,PH_sHc a_6 <o._ <O,\ ZO,\

_,:NOA_E( s.c)_s <o. t /...._\ /.C),\ .I
"''" " "''-- "''----" .... "''' "----''---- ]

_,_,-ooo A4O <o._ _<.O__,3_. <0,\
4,_' -0DE a4: _o.: _:b,\ /-._\

4,4,-0OT a4: <o._ d.O,\-I -I/'_\
HE_.ACH_.OR X4_ _o._ dOA <.0,\ .

_z_z_oxzDE a4_ <o.t K._,\ /..£>,\

................................. . ............. .

ozz:.oRzs A4S <o.t /.C,,\ <dh\ I
I :

a_._._ ^,,7, <o._ <G,\ <.O,\ . I....................... . ........................

C._r,O_DAt_Z _4S <t.o <I,C, <_,0 .I
.......................................... " ..... I -------- ...............

S'{'.51224'_PAGEI OF 2 729 - GC LAB - 1990 ' " REV 0, 2 5,90
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I I_;E ,_AR'tICONrl.%_I I
I I CRQL ICOLUMN iCOLUMN I I

CONSTITUENT ICODEIOTHER u_ IFQUND IFOUND [RESULT ICOMME.NT

I

" END0SELFANI IA49 <o.I <O,\ .<Eh\
........ "'''''-- I ---- .... --" ...... "" -'''''" ---'" &'" -'"

ENDOSULF_NII ,As2 <o._ I/A! _-(L\

E_oo.SULFATE,P12 <0.5 d3_ <C,_
C.LORO_E_ZIL_TEiC62<300 <.%cO _<.-.A%_.
............... } ..................... . ...... .. ............ . .....

I I I I I LIMITS I
I EXPECTED I FOUND i RECO'".R_I OTHER {

I_URROGATE I I (ug) l (_a) { -f_) l '(%) l COMMENT __l

I I I I I I I I

,x,o, ,I.o.,%n,,L¢_'D_j..<'DI, 'I I .... I I ........ ' ....... I- ......... I

I I .... I ........ I .... ' ' I ................ I

Final Extrac% Volume: Other - _0.0 mL

SY76[224]PAGE 2 OF 2 729 - GC LAB - [990 RE'; 0, 2 :. 90
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UNITED STATES TESTYNG COMPANY, rNC., KICHLAND DIVISION fUST-_D.i

ENHANCED PESTICIDES - ANALYSIS METHOD 808Q

ANAL[SIS CODE: 729 OTHER w

UsT-_D_.P., I_ DATEEXT_CT_.mII._/q_

OUSTI.D.:....C_-6- __ DmE ANALZZZD_I_C_bC_ADI D2

SPLE WT..(g)IVOL(mL) EXTRACTED: il/A . ,

PROCEDURE COMMENT:

I I I IPILlMARY ICONFI KM I I [

I I I_ICOLUMN Icor.UMN I I I

I_oNsT_Tu_ ,CODZlO_HE__a,FOUNDtFOUNDI_ESULT,COM_,E_T I

ENO_,_ _n <0._ 4.0,\ 40,\. '

METHOXYCHLO._,_ <,.0 <-.%,0 <%,0

..--........----.. ----.. ..... ......... . ........ .--,.----....,.. .... ..--..

.ET__HC ._7 <o._ dC,\ LOA

Dv._a_HC m_ <o,_ /-0,\ Z.O,\ .................
•i,_,-_Do _o ,o,_ <D,\ /.LD,\

HEIiTACHLOR A43 <0, i /___,\ , /.____,\
.... ............. . .............. ..,............ .- ....... ..............

HEP_:_OX_DE A.i<i<0._ <Q\ ._Cd...... ........ . .... . ..................... . ........ ............... - .

.... ............ . ............ ............................... .

............................................... . .... .. ................

CHLORDANE A48 < 1. 0 (\,C) ._,__............................................................ "i....

U"_"
SY76(2241PAGE t OF 2 729 - GC LAB - 1990 REV 0, 2, 5. 90
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UST-RDI D. 1_;5_-_"
I iPRI MARY lCONFI RM I I

] J_JCOLUMN ICOLUMN i I
CONSTITUENT ICODEIOTHE_R ua fFOUND IFOUND IRES_/LT ICQMME.NTw •

I I

ENDOSULr^N_ IA49 <o,1 r_©.,_. <_

E_DOSUL_ANII ,^_= <o.I '.<C__,I _.C_L

CHLORO_ENZI_,ATE,:62 <300 I__ _.

I I I LIMITS I I
I EXPECTEDI FOUND IRECOVERY OTHER { I
I_URROGATE I !un] I (un) 1 f%) I (%) I COMME-_IT .I
I I I I I I I
IDBC xloi I,o I_,_C>_IliC),_%i_-o-_soI I
I...............I........I...............I I.........i........................I

I................... I......................I "_'''"i- I ................I
(

Final Extract Volumez Other - tO. 0 mL -.

5Y76{224 PAGE 2 OF 2 729 - GC LAB - 1990 KEV O, 2 5,90
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UNITED STATES TE_TTNC COMPANY, INC.. RI[CHLA_D DIVISION (UST-RDI

ENHANCED PESTICIDES - A_ALYSIS METHOD 8080
i

A_ALYs_sCODE_729OTHER

'6,

cus_ _.D._._ __.-C_-C-_ D^_ ANALYZED)I..%C'_ODADI D2

ASAr,'_ST_._ _ DZLUT_O_.KFA D^ • DI 02 ..

SPLE WT(g)/VOL(mn) EXTRACTEDI .. ,k_//_ .,

PKOCEDUKE COMMEN'_

I I c._or. ICO_,UMN.IC0_,UMN I

•OX_H_ I_ <_,o <.1,O <l,C)

.. .... .... .... . ....... ...,--.... ..,..... ..--,..--..... ........ ..

•-...----......--,.. .... . .. ...... ...... ._._.._ .....--..._._-..._...

_, 4,-ooE I;_ <o.t IC_\ <C3,\

4,4'-_D_ 1_4_ <o.t <Q\ 4©,\
HE_TACHLOR IA43 <0.I KO,\ _O,\

HEPTEPOX! DE IA44 <0, I <_k <O,\

K_-2ONE lA4 5 <!, 0 <.1,O /-..I,C'_.

CHLORDANE IA48 <I,.0 _.\,O /--..I,D
....... "-'" .... I ............................ -- ........... J'-,,,- - ......... -

SY,"6{2241PAGE [ OF 2 729 - GC LAB - 1990 "_ KEV 0, 2/5/90 ,_
.I.

L,"

E.22



UST-_D_O _Ik%<L_ --___
I PRZ MAR'tfCONFZ m_ i t l
f _ C._o_, ICOt,UMN ICOaUHN f f J

_ONST!TUENT ICODEIOTHER ua IFOUND fFOIIND IRESULT tCOMMENT ...... i
i

ENDOSULr_S_ IA49 <o,_ _0,1 <C_\
-%

... ....... a {.... ....,.. .... . ....... r

Q "'''''" ""''''I "''" -''''" ....

, .,,,

I I I I r.,IMI TS I
[ [EXPECTEDI FOUND ]RECOVERYiOTHER [

SURROGATE I I (Ug) I (ucJ) 1 (_) l I__ _ COMME._IT
l ,I I i I

_.c ,x_o,io 'i.C:_%I__gZ 2o-_sol ................. i.... f.........t...................... i

'..............t....I........I......i ..............I......................

Final Ea_:ract Volume: Other - I0. 0 mL

SY761224;PAGE 2 OF 2 7_9 * ZC LA_ - _990 _E',"0, 2,5 90

E.2_



gN!TED STATES TEST_-NG COMBANY. :NC.. _ICH_--A}_D DZ'/TS_-CN (UST-P.D}

KCB ._.EPO_

_}IALYSIS CODE: 7_7 MIXED WASTE. OTHER

4

usT-_I,D,,I_5_'_ DaTEaECEIVE0,=_//;_/_°

• I/_/'_,o .,I/_ _'
ANALYST, ,,, /'r,,_'(-- DATE ANALYZED,__ OA DI p_ , .

V

INJECTION SZZE, d2,00,_,,,,,,_ DZLUTION, 9A DI '_,///,' 92__.__._.

• , _j

SAMPLE TYPE, _

PROCEDURE COMMENTI

I I I PRI_A_Y CONFZRS I I I
I I I CKQL COLUMN COLUMN I I I
[.CONSTITUENT !CODEI u_ FOUND FOUND _RESUnT _ C_MMENT---I

I
ARO _01_ . A54 I I.00 _. _ Z- /

ARO 1221 A55 2. 00 _. _ _

ARO 1232 A56 I. 00 _ / 4- /

AKO 1242 A57 _,oo _ I I_..I

ARO 1248 ALa 1. O0 _u. [ _- /

AKO l_S4 A59 I. O0 _ / d.

,.,,,o...................................................,,+o ,..oo ,... Z}"

ISU-_.ROGATE I . 'EXPECTED (u_) IFOUND Iu_I,RECOVERY :%.}!L.'MITS (%_,COMMENT I

ID_C IX_ I l,o I I.I_' I - _o 1 2o-_o I I
I............I....I..... I..........I............I...........I.........I
l'_c_ Ix:+.'_I _,o I ,,3,_"_" I /_,_" _ I _o-_o I I
I...........-I....I............. I...........I............I...........I..........I

Sample Size:

f_.nal Volume: O_h_r !0 mL

h ....
SYT6[221jPAGE _ OF i 757 - GC LAB - t990 KEV 0, 01]05/90/"

E.24

_

-

i



UN ITZD STATES TEST:HG COMPANY. :}lC,, _CHL%ND 9_'_SI:DN !'2S32-_

ANALYSIS CODE: 757 MI_D WASTE, OTHER

&

' /ga
V

INJ=CT=oNs=zm DZ=,UTION,DA , D__,/_ _2....
SAMPLE WT(g)/VOL(mS) EXT._CTEO, _"_ t 0-_,_# _ /__L._ TOTAL DIL,,

SAMPLE TYPE_ ......_Y'_ ......

PROCEDURE COMMENT: ,....

I I I I _E_E I C0NFI_ I I
I I I C_Q5 I C05UNN I C05UMN i I
I CONST:TUENT ICODEI u_ I FOUN_ ] FOUND I_ESULT I COMMENT :.

A_O i0_6 A_4 I 00 _ ! _ I

AKO _22X A55 2.00 _ _ _2..

ARO 1232 A56 1,00 < I _ /

ARO 1242 A57 1.00 /--. I _-- I

AKO 1248 A58 I, 00 _ [ _ /

AKO 1260 A60 I. 00 _ / /.../
.........--.... .... .-........,.......-.,......... .-..._. .............._.

___P.RCGATE 1 IEX__CTED,___L D {u_!RECOVERY (_] I'_,ZMITS (_) LC_._/L_{2__I
I I I I _.,I I

D_C IX_5 I 1,0 I _,EO I _o _ I 20-150 I
............ I .... I-_ ............ I .......... I ............ I--- ........ I .........
TCt4X

............I.....I.............I..........I............I..........I..........

Sample Size:

Final Volume: Other I0 m r.

.
3YV6{221iPAGE I OF 1 757 - GC LAB - 1990 ; / KEV 0, 01/05i_./ '

. ;.//

E,25



J

..S ,_.ld

ANALYSIS COD_.I 757 MIXED WA_E,_ OTHER d

us,r-,_D_,o,, /6 3S"1 5_,' _"tToATr,R_O,ZVED,......,//;_'/"_0
m

_,,Ar._,S_,. . ,,.,'__!.,k".. ,,. OAT¢A,Ar_r.".Em _t D2 ,
V

SAMPLE TYPEI

I I I I _lkZMA_,_ CON_'Z_ I I
I I I C_,_L I CO_,OHN CObUM_II I
I..CONSTIT'/ENT !CODEI,,, '_g ! ?O_ID FOUN_ ,,!_ESULT I COMMENT

i
AKO 1,016 A54 [, O0 j ,_.. [ g- I

ARO _22_ A55 2, 00 I_. _ _ :2.

AEO _232 A56 _, 00 I _. / _. /
......,.,........ .... ..,.....,...,......,... ....,., ,.,.. ,,,

ARO _242 A57 1,, O0 I_C- / <. /

ARO _248 A58 _, 00 I _ ( _.. /

A_O _254 A59 _, 00 I _-, / d,. /.............................,.................._,.....................
ARO I260 A60 i, 00 I _ / ,__/

ISUP.KQGATE I (EXPECTED (u_)!_OUND _uc_l'RECOVEKY :%1 !L=MITS (%)ICQMMENT

, , , , ,, :°' ,
I

)_BC )x_ I _,o I ...,_- I 2o-tso I I
I............ I.... I............ I.......... t............ , ......... "v I
............I....I....... I.........I.........:--I - I ......I

Sample Si:e_

Final 'lolume_ O_her ],0 mL

3'{76(221]gAGE _ OF 1 757 - aC LAB - _.990 -d'l RF.VO, (I_,'0_1_0 '

E.26



PCB P.£PORT.

oustx,_,, & _P oAT__XT_CTED,I/=_/_O
A

, I/
INJECTION SIZE, _,OO._.,,-u_" DILUTION,. DA ......DI "_'//'/q--"' _

SAMPLE TY_EI

PROCEDURZ COMMENTI

i I I I PR/.H_R_ I CONF'I,_tH I I
I I I C_,Q5 I COLUMN I COLUMN' I I
I.CONSTITUENT ICODEI u_ I ?OUH_ - i FOUN D [RESULT I COMMEHT .

AKO _0_6 A54 t,00 _. _ _. I

ARe ],221 A55 R,O0 z.2. _ 2.

ARe 123_ AL_ %,00 <. I _- /

ARO _242 A57 1.00 /_. _ _. /

A_O _248 A,_ 1, oo _ / _ /

ARe _254 A59 _,00 _._ / e.. /

.,.o.................................................oo .-/ 2U....................

SURROGATE I ,EXPECTED /ug) _FO[_ND ¢,a_),RECOVERY (%) IL=H!TS .{%)_.'QMHENT I

_c Ix_ I _,o I o,?:P I 7"_ ,'c, I 2o-_o I I
............ I .... I ............. I .......... I ........... .:-I .......... I ......... I
TCMX IX17 I 2,0 I /,o-'=:k I /o3,f" /_1 20-_,SO I I
............ I .... I ............. I .......... I ............ I .......... I ......... I

Sample S,L: e_

F_nal Volume_ Other _0 mL

SY76[221]PAGE i OF i 757 - GC LAB - _.990 0_,_5"_90..-"

E,27



_N!TED STATES TEST!}IG COMPA_IY, :HC, . ._/_-.L[h_NDD:'/_.313}I :_JST-_.D)

A_NALYSIS CODE_ 7.57 MIXED WASTE. O_

UST-_ :,0,, /b"5_17 _ATE _ZCZXVED, /,/; _ /"/o

OUST_, _,, . C,-/P_ ..... ,_ DATE_xTr_,,CTED,_/_ _,/ _'0
,,- .................. ,,ANALYST,_ , _:A'__________._ATEANA,._ZED,'' _ DI _ ....

INJECTION SIZEI .,.... DILUTIONI DA .. Ol .4//,_ D____.._

s^MP,.E'_TIg)/VO'.Im'.)EX'_CTED_"'_ ,o._,_ _Z'_[4TOT_ DI,..,

s MpL, " "-'

?_OCEDURE COMMENTI ...... __ _

I I I I _MA_ I CONFIRM Il i
, I I I c_L I C05UMN I COLUMN I I

I CONSTITUENT ICODEI uc I FOUND I FOUND IRESULT I COMMENT
I
ARO _01_ A54 _, 00 _ I _ I

A_O 1221 A_ _,00 _ 2. _<I_

ARO _232 A56 1,00 _ I _ l

ARO _24_ A57 _, 00 /-- I _ I

ARO 1248 A58 _, 00 _.. / _ /

ARO _254 IASg I.00 _ / C /

A_O _260 A_O _.00 = / _u./

I_ I LEXPECTED (ua} IFOUND (ua),._ECOVERY.I%) IL=MITS !%} ICOM_F_[y__.

I.............I.....I.............I........................I..........I.........
_TCMX IX_ I 2,0 I /,72.. i _6 _ I _o-_so I
I ............. I ..... I ............. I .......... I ............ I .......... I .........

Sample SlZl_

FLnal Volumel Other _0 mL

,") , x
.... ..?--.. /

SY76(22119AGE _ OF I 757 - OC LAB - _g90 _EV/O', _3_.05_/90

'5"/

E.28



i

'CN:TED _TATES =ES_-_NG.CQ/_2A)IY,_:,_IC,,!L!CXLA,_ID Dr'_:N !':ST-Pgl.

PCB _m _nK"

AHALYS._S CODE_ j[_7 _:;(ED/4ASTE. CT.H_K

/;a./ qo
- , ....... oATE_EC_.:vEo, /- . ,.,_

ANALYST, /'/_',-- ____ DATE ANAL'{ZEO,__t_ 9A - Pl ....D2
V

'.NJECTX0N SI ZZ, O'OO"q"_'u4/ DZLUTION, _ .DA Pi A//W 92

i
J

SAMPLE TYPEJ ,,,,,,

PROCEDURE COMMENTI

I I C_L I COLUMN I COLUMN I I
CONSTITUENT _'CODEI u_ . .I FOUND ! _QUND IRESULT I COMMENT_._

I
ARO _0_6 IA54 I,00 _-. / _-

h;_O _232 IA56 ]., 00 <. I ,&, I

ARO _242 IA57 1, 00 /-- I _ /

' ARO _248 IAS8 _, O0 _, / _ /

AaO _254' IA59 t, 00. _ / _'-I

IARO 1260 IA60 1,00 _ / 4../

I I I I _,I I I
IOmC X_._ I _,.o I /, o& I /04, k::, I 2o-_o I I

',TCMX......... " ...... X_.'t li ................_,0 ' "_'-_[_lo,..- ,- .... '1............./2,'7-.- "__'
I

I 20_[.50 I ......... I
I

I ................. I ............. I .......... I ............ I .......... I ......... I

Sample Si:e:

.:nal Volume_ Other _.0 mL

;'_"_6122i]I_AG__,Or [...... "I'97- GC LAB - _.990 R_V 0, 01,05,90 .

" L/

E.29



UNITED STATES TESTZHO COMPANY. =NO, . RICHLAND DIVISION tU_T-?.D)

Z_.%..IU_ZCZZ_

ANAtYSIS CODE_ 717 MIXED WASTE, OTHER

OUST_,D,, C.-Y._ D_z ,.XT_CTZD,_I=y/_O

, ,,_,N,,LYs'_,./_K DAT,A,ALYZED,. 01.___D'...__
V

INJECTZON SIZE, _,OO,_,_ DILUTION1 ..:OA DI ,<///I _2 _ .

( w_ TOTAL DIL01S^MP_EW_'(g)/voL(mLIEXT_c':zD,__ "_• v)"
SAMPLE TYPE,

PKOCEDURE COMMENTI '. ......

I P_MAR_ I CONFIRM I I

-I_NSTIT_ENT I CRQL COLUMN I COLUMN I IICODEI u_ .....FOUND I FOUND IRESULT ! .. COMMENT o
I

AKO _0_6 IA54 i,00 _ _ _ _ '

ARO _221 IA55 2,00 _ _ _ 2.

ARO 12_2 IAS6 t,00 < / _ /

ARO L242 IA57 _,00 /__ / < / ,

ARO _248 IA58 _,00 _ / = /

A_O t2_4 IA_ 1. oo _ / c I............... ,................................... .......................
ARO _260 lA60 1.00 _ / c../

I_RROGATE I !EX-_ECTED _u(_)!FOUND ,Zuc_)!RECOVERY (%)IL_'MITS t_,COMM_NT I

I I I I I _I I I
IDBC IX_._ I t,O I /,0,0 I /,_"D _ I 20-_.50 I l
I .............. I .... I I I ............ I .......... I ......... I
ITC_ lX_'t I _,0 I 2-,7-9" I I IZ,¢ _ I _0-_0 I I
I .............. I ..... I............. I .......... I ............ I .......... I ......... I

_amplo SiZe_

,"inal Vol_m_: OUhe= _,0 mL

3YV6(22II_AOE % O_ i 757 " 0 C LA _ " i 990 -- _ V _ , r _ 0 t /@ 0 S J': 9 _'_

E.30



"_VrTEI_._ STATES "_S"_'WG. r'OM:_:I"t--.. -. ";;_,.. P-':HLA._I_ D:'_':N ,'L'ST-pD}

PCB REPCP, T

AHALYSIS CODE: 757 MIT,,_',._.WASTE. OTHER

J

• _."ALYST,..... Z/D"A_ DATEA_AL':=Er_, __ DI _2 .
V

INJ_CTZO_SZZE, O,OO._-_ 0ZLUTZON,..... _A Ol_IW _.
'

SAMPLE TYPEI

PROCEDURE COMMENT:

{ 1 { CRQ'L COLUMN { COLUMN { 1

{ CONSTITUENT !CODE1 u_ . FOUND _ _OUND...:INESULT { COMMENT

ARO I01_ A54 I, 00 _ I _

ARO 1221 A55 2,00 ._ _ _ 2.

ARO _232 A56 1,00 < I _ /

ARO 1242 A57 1,00 /--. I _ [ '

ARO 1248 AL_ I, 00 _.. / _ /

ARO _254 A59 I. 00 _ / _ l

A_O''''''''''''''-_0 A_Om''" .-..---...,.........,........._,00_ / _'7"''[ "''''''''''''''"

{SURROGATE _[_ _EX-=-mCTED (uu)!FOUND _ugI'.:.ECCVERY _%)IL=MITS :%)!C'3MMENT {

............ i .... I ............. { .......... I ............ I .......... I -_ .......

_cMx Ix_ I _.o I /,_ I _ _ I _o-_o I
............I....I.............I..........I.............I..........I.........

Sar,,pl _ S_z_

?:naz Volum_ O_hmr I0 mL

S_'76(22LJ._AGEi OF I 757 - ac LAB - :990 REV 0," '31,05Z90

- 'j,v

E,31



UNI "_''_._-STATES "='c,,-_c.......... =CMPANY. "NC. RICHLAND D!VISIQN _UST-RD)

ENHANCZD PESTICIgEs - ANALYSIS METHOD %Q,_Q

ANALYSIS coDE: 729 OTHER
4

UST-RD_.D.: _'2_:<'D DATEZXTm',CTr-D.._I_II_

CUST Z. D. : !_- C_- 'DATE ANALYZED:_/t_/-fi,-DA Di D2 _

ANALYST: __< DI LUT_ ON' _ A DA D ! D 2

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

PROCEDURE COMMENT:

) ' , ( I ]PR1 MARY [CONFI KM I ]

[ m I CROL )COLUMN ICOLUMN [ I

I CONSTITUENT JCODE mOTHER ua IFOUND [FOUND m_ESULT ICOMMENT

I I i

I................I.....-_.....................,....................._'--
I.ET,OXYC,LO_,A34 <_.0 <_t I <;-_/=_I ......... ...... I .................... ( ...............

mTOX_PHENE IA35 <I.0 <.I.0 I __.Q...•I...............I....................i.........
/-.,

ALPHA BHC IA36 <0o I _._,\ I .-C',\

nETA_HC IA37 <o.I .'.C.\ i /_,_\
...... "" ...... -[''-- "--- .... ........ I ..............

_L_NDANE¢ _HClI^_a <0._ <0,,\ I <._,\

......... "''''" m- ........... - - ..... -- .... - .......................... ..,-_-

_,4'-0_ A40 <0._ <C,\ <C,\................... ... .............................. .... ........

_,_'-o_z IA_ <o._ -_._'_,_ <C,\ '.... .._...__i ............... . ..........................

_,4' -OOT ,A_ <0. _ :._-_-_
HEPTACHLOR )A43 <0. i /,-_
............................ .-..,=_.\ __ ,.\.................................

_zP._EPox__z IA44 <o,_ <C,\ <.C,\

_ZPONE ,A_ <_.o .<.'-C-_ <I0................. . .......................................... .

ozEL_RZ_ IA_ <o._ <C,\ '<C,k
.................... I......................... - .........................

ALDRZN IA47 l <0. ). :_t_,\ /('-',\
................... I .r....................... _ ..........................

CHLORDA}IE rA48 I < I. 0 _' /
, - .............. i .... ( .......... --............. -_--: .......................

,/, ._,i.-, , ",-.__;
-=Y'0 :_4)_AOE I OF 2 "28 - GC -AB - :990 ' ' RE'," J?,.... -= _O

E.32



I I i P R_ ,MARY ICONFI KM I I I

I , C?.OL ICOLUMN ICOLUMN I I I

CONST!TU_-NT ICODEIOTHEK ,lc_ IFOUND !FOUND_ _._.ESULT ICOMME._IT
I I

ENDOSULFAN _ A49 <0. _ /t-, I
_L..,I i /'__& ............ "''I .............

._',DOSULrAN_ 1AS2 <0._ //'/ l <_,/........... :"---- I ............. "-"_" .... " .................................

_oos_- ,_ <05 2_e.5__', ¢L.__........... "''-I ................. " .........................

. CHr.O_OSE_ZZLAT=1C62 (300 _-5C_""" ' <_

I _ I I L Z HZ TS

I IEXPECTEDI FOUND IRECOVERY OTHER

ISUK_.OGATE ! ,, I ,_ua) I (u_) I (k.) ! (_) I COMMENT ....

I I I I

................,........... ', l_5._:q.__I.......',.....................
,Tc_ ,xi6 2,o i,V_.q ,,_._.&,2o-_5oI............... I .................... I ............................

Final Extract Volume: Other - 1.0. 0 mL

E _, ,._,..#



'jN_TED STATES TESTING COMPANY. =:JC, RICHLAND DIV=SION "JST-RD)_

ENHANCED PESTIC=DES - ANALYSIS METHOD S080

ANALYSIS CODEI 729 OTHER

(I

UST-RDZ,O.: :'_,-_ DATE_-XT_CTEO_\/5_,"CIC

cusT _. D,: !_U_- G _ DATEANALYZED_/t-IL;PDA DI _2

ANALYST:___'_ DILU'nON,_.'./A_A DI _2 _ "
i -

SPLE WT(g)/VOL(mL) EXTRACTED: .._",/_

PROCEDURE COMMENT;

) I I ) PR/MARY] CONFI KMI I
I i I.___ICOLUMN ICOr,UMNI I
I CONSTZ TUENT )CODE )OTHER ua IFOUND IFOUND JRESULT )COMMENT

END_N IA_ <0,_ <C,I <O,I

METHOXYCHLOR,A3_,3.0 A'_:¢.. f,%,O=
Tox_PH_Z IA3S <I. o ..<!-Q.. <I,C

_ETABHC )_._'_ <0, _ <-O,I CD,\

4, 4'"DDE A41 <0, i <C,\ _I

4,_,-DDT ^4_ <o,_ <.CZ',I IC,\

HEPTACHLOR A4 3 <O, I /_._,\ <C,\.................... - ....... - ............ - ............................... i

HZ_TZ_OX_DZ A44 <o,_ <C,\ <C',\............................................. ......

...... ...................... .... ........... .' ,, _.

......................................... . .......

..................................... . .........................

:H'.C_DANE_4_ <_,o ".'-. <,'L...................................... . ..........................

SY'61224'_PAGE '_OF 2 729 - GC -'.AS- 1990 REV '_, " _.=.3

E.34



UST - RD I, D. !_5__L__

l _K_ ,MARY ICONFI ._M I

I I CKOL }COLUMN ICOLUMN I

.,_ONSTITUENT ICODEIOTHER Ua IFOUND _FOUND IRESULT COMM£._IT
I I I

,' _NDOSULFA_ I 1^49 <0, 1 I <.C,\ f ,<d.,,I............... I ............. I ............... I ........ : ...................

ENDOSULFAN II IA52 <0. _ I _.C,l I/(-" \
---"- .......... I ............. I ............... I --_-'-........................

ENDo.SULfATe.IP12 <O,5 alr < I5'._-_......"......... I............. I-'=_-'-z ........ I .............. -.......

C_LoRo_.NZlLAT_-ICe2 <_00 I_._ IS._L_-............... I............ I - I .....................

t I I I LE HITS I I

IEXPECTEDI FOUND IRECOVERYIOTHER I I

SUEROGAT_t ' I l (,am) I (ual I (%) J (%} I COMMENT I

I I I I I I

pac ixloi _,o O,-_O _,0% 12°'_°I I................I.... I................... -"I....... I ....I

,......................................... "--I ' ---' ........... I ........ I

Final _x_rac_ VoLume: Other - tO, 0 mL

E.35



'2NITED STATES TESTI_IG 3CMPANY. "NC,. RICHLAND 3/V_SIQN "_'ST-FDi

5NHA,_JCSD PE_7_IC=DES - ANALYSIS _ETHOD _Q@0

ANALYSIS CODE_ 729 OTHER
e

UST-_D_.D., !I-5<,,q,_ DATE_-XT_CTED,....._/%1,'qC ....

OUST:. m: JC__h_IZ-C- . DATEANAL'ZZED_./'o/_rDA _i D2

ANALYST: , ''_ DILUTZON: !'"/A Da 31. ,.D2 --

z..:EC:ZONSlzE:C,CL_U!_'_i S_MPL_.TYPE:C;t_c_q/:,_'C,

SPLE WT(g)/VOL(mL)._XT_CTED:.,k_.l,_

'PROCEDURE COMMENT:

I I IPSL_ MARY JCONFI _M I I

I I CBOL ICOLUMN ICOLUMN I I

CONST- _ TUENT. ICODE IOTHER 'aa IFOUND IFOUND IR£SULT ICOMMENT [

I
_,ND_. A33 <0,i <t,l <C,\ I
.................... "" .................... :............................. I
METHOXYCHLORA34 <3.o _C> <3,© I

TOXAPHEN_. A3_ <I,0 4.I,O..I Cl,_ I"'" ............ " ....................... " ........... I

I
AU:H_BHC _36 <o,i <C\. {:?;I I.................................. . ... .........

BETX_HC X_7 <0,I <C',I <_C;,\ I............ .,............. . ............................. .. .............

.... . ............................. . ....... . . ............................

...... . ............................. ..... ........

4,_,-ODD _._o <o._ /--C._ <C,I ..... =....................................... ........................... ..

4,4'-DOE _4_ <o._ </3,\ <C',\

4, 4' -DDT A42 <0, 1 /_.C,\ /-_',1 '

HEPTACHLOR A43 <0, 1. ,_._'_t,\ /_.C', /

."/_ ._. _......... , ............ .,._. .............. ._..

KEPONe: _4_ <_.o <.lC, /_,
........ ,.................................... .'-..._...

DI_'LDRIN A46 <0. i / / ......... / ' . ................................................ .tC,. ,A
,Ar.,_R,_ A4_ <o. _ <C,/ .'."' ,\..... . .............................................................

CHLCRDANE A48 < I, 0 J, (" <"_ I"
................... ' _ . ........ '...-.........................

SYTL:'r4 .:AGE ! OF _. "29 - GC "AB - :990 , _,'V C, _. 5 =.'%

/"( , t

e.

E.36



UST-RD :. O,

[ IPR[ ,MAR'/lCOHFI RM I I 1
1 __.=_._=_...____JCOLUMN iCOLUMN i I ' i

COHST[TU_H T ICODEIOTHER ,.1_, FOUND I?OU."ID !RESULT JCOMM_/LT_........ I
I I

E_DOSULFA_I I;_49 <0, I <C',\ I ,LC,\
II I ...................... , .... I "-- ..........................

_.'IDOSULF_N: : I _ 2 <0, _ S.C.'L/... I _r" kI .................... I . _.'='U...........................

............... i........................... I-_ '.........................

- C,LOROB=NZ_'_=,C6_<300 _:N©. '<_.©.
................ I.................... I....... ,.............. 71

I I I I IL;.MI:TS I
I IEXPECTEDI FOUND IRECOVERYIOTHER I

SURROGATE , I i,,,f,-u) I ,[ua) I (_) ]' (_) I COMMENT
i i I I I i

............... i i........ I.........
IZO-_90 I

TCMX 1×1.6 I 2.0 I I,C_I" _ .._,Z_.I ....................... I .... i ..... "-'l ....... I

Fi:%/_. =X=-"aCE _Joi%/mel OI:her - [0, 0 mL

E.37



,.,.,

" '= _' HC, RrUNITED 5;TATES "c'_'"HG .O,4_A.I{. Z CHLA_ID DI'/ISICN :UST-?.DI

E_;HA_IC_D .=ESTZC:DES - ANALYS:S H_THQrJ _Jt3@O

A_NALYS_.S CODE' 72_JOTHE.R.
41

CUST I, P., ......h(,_hD_,-"l- _--_ PATE ANAL'/ZED_/'_./"iC.'.PA' D[ D2

ANA_,YS'n AC_ O_LUTZOt4,K_IA DA {n P2

_NJECTION SZZE_ ('_.C_'I/(X'_l .. SAMPLE TypE:: C'_'_(2C

SPLE WT(g)/VOL(mL) EXTRACTED," ,,\_/_

P._OCEDURE COMMENT_

I I II_KZ,"I.A_,YiCON F _ILMI I [

I i_ CROL _ICOLUMN ICOLUMN I I I
CONSTYTUENT ..._CODEIOTHER ua IFOUND. IFOUND IRESULT ICOMMENT , ,I

I

'<C,\E.o_. _33 <o,I _--L_,I
.-... .... ....,.- ....... ...--. ...... ......... ..... I ""

METHOXYCHLO,A_4 <3,o <%,0 <.%:_..........-..... .... m ....... . ....... . ....... ........ ...... .......

AL_HABHC A_ <0,_ /-.!Z,\ .L.,O,_

BETA BHC Ai7 <0. I. C,_ /Pl
................... I................ -'=-'="-.........................

LZ_PANE( BHC)A_8 1 <0._ /r,,l "-__'Lr':'\.

DELTA BHC A39 1 <o,_ <.C,\ /r, \
................... I ................ -'-'-_-:-........................ __

I

_,_,,ope A_ <o._ ._,,,/r'-L.".-=._./c._

..... _,. .. ........... . ....... . .......... .... _

HE.=TACHLOR A43 <0. i /_" _ /('"_
............. . ............... _._, .......... _.l .........................

H_T_'_O×Zo_ _4_ <o,: _',\ i..._...._CL',....... .... ......... . ....... . ....,,, ..................................

KE_ONE A45 < I.,0 /I./" I / '"
.................................. " _=" I ......... -'--='---

................. ' .......... "'-- "I ("" ''o_-:L_. A_ <o,_ .:C',\.

ALDRIN IA47 <0. I '" I I "C_,I
............... I .............. _::'- - - I........ = ...........................
_H.,3RDA.IE IA4S < ,.0 , ." I /
................ }..... I........... --........................

, . ,

S"_5{224_'gAGE _. 'PF 2 "29 - GC LAB - !9'90 ?.-_','", I 5 :)O/

._.

E.38



us_'._,r.o....!¢=_L-C ....

I I_._C_Zg/_.._.IC0LUMN COLUMN I I

II CONSTITUENT... ICOD_IOTHER ua ]_OU_ID FOUHD tRESULT !COMME}IT...... ;
I

. .... ..--..a...l--.. -------.- -..-... ......- ....... ..w.i-...-......... ....

_'IDOSULr^Nrr _,_ <o.L <C,I ,/_"1

................ I ........................... :---'---........................

.... "-'"'-'''''I " ..... "'''''" "'" .... "''" .... "-'-" ...... ""

I I i I I LI MI:TS I
I IEX_._'CTEDI FOUND IR_'-COVERYIOTHKR I

SUKROGAT-_ . l.... I_ (u_)' I (ucl)I.. _%} I [II,) I e_OMME._IT
I I 1 I I

OBC I;,'._0 L, 0 I C,')_-) -)_,DTo I_O-_o I............... i ............ I .......... "..... I ....... I ......................
I ¢

_c,,_ I×_ _,o II,_IL_I._._._I_o-_oI................I............ I....... I I....... I.....................

_naL Extract Volume, Othe_ - I0.0 mL

E,39



EHHA}ICED PESTI.CXDES _ A._IALYSfS METHOD _Ofl_

AHAL'/SItS CODE_ 729 OTHER

i

CUST_,0,: I_'5_,'_-,,,I> ... '_^_.A_AU:ZED?J<;IC_C.DA__L , _2
e.

SPLE WT(g)/VOL(m[,) EXTP..ACTED, _'_'J//_ ....

PROCEDURE COMMENT_

I I I II_ MAIV_'ICONFZRMi I I
I I I C_OL ICO&UMN ICOLUMNI I I
1_ CON_'PXTUENT .I'CODEIOTHER ua IFOUND I.rOU_|D IRESULT ICOMMENT t

I

""'''''''''''''I'''" "'''''''" "''_'_'" "'''_'" "'''''" "''''''''''''''''''''

_ZTHOXYCH_O_ I^_ <_,0 <5,0 /_,O-''------'----'I'--- -''-- .... -"'''-" "---''- " -'-'- -'--'''''''''''''''''

TOX_H_.NE ^_ <_.o /-.I.0 -III,Q".-............. .... .. .... ... ....... ._.... ....... ..............-......

ALl'HA BHC IA3B <0, t 4___\ Ii<{_, \.....-.........,...,. ...... ... ....... ....... ....... .....................

'4©,\BETA BHC IA37 <0. L /('-,\

I

................................... .......i._.................._.......

OZ_TA_Hc A_ <o._ <C,, lit',\........ "''''*''" "''" "'''''''" "'''''" "''''''l''''-'" "''''''''''''''''''''

4, _, -o_o A40 <o._ /,/_,_ 140./

,_,4, .oDE A.__, <0, _ <C,\ /_C.,\

4, ,_,-oo_ A4_ <0, _ /-_.C,/ ....../r,,\............. ..... . . ............. .. ....... ....... .....................

HE.°TAC:,LORA_ <0,_ -<'_-A'. <C,\
HE.o_.z_ox::E A_ <0,_ <C,I CC,I

KE_ONE A45 < t, O ,II (" _/'I/"

OIZLDP,.I:N , A46 <0. I, ,,/" '_ ,,,'," ,_
.............. _"= ........... -_'= " ........................ I

Ar.DRZ._I A47 < 0. t /, _ / r
............................ .L_= ............ _"i-'. .......................

CHLOR_A._I_ A45 _ I, 0 ." / , I

.............................. . ......... '."..2.... . .. ..................

S'{"_;.'24'PAGE : OF _ =29 - ZC LA:_ - Lg'.')0 ?,Z',' :, -'. _ -3,'_

-.,zt

E.40



I I I I LT H!TS I
I EXPECTI{Ol FOUIID IRECOVEI_YIOTHER I

8UP.RQ(]ATE ] I ('AaI I (ucl] I [_I I {._I I COMH_,_IT

I I I I I I

I "_ "_- I_-O'ISO I_,c ,×_o, _.o IC,C_5% c+3,._% ,............... i.... I ........ I............................................

................ I ..... i ........ I ............... I ........ I .....................

Pi, nal ¢.x_:_-ac= Vol,ume_ Othe.,: - lO, 0 ,IL

, ¢

E.41



u:jI__r_ -_Ta:'z-q1,_-a'n:la_coM_ujr_.=:ac.. _:_lLa:m x,t:a_ _ , umr.p,o_

-- ,, ,

PROCEDURE COMMCN%_

I I II'_ M.A_%'ICoN_'__ I I
I I Orion _ICOt,tlMN ICOt,0MN I I

_EN_ _ICOO_:IO'_H_K_,.t_. IPOUNO [fOtll4O I I_SULT ICOMM_R_. . _ _i
I

.%.L---------------I--------------------------- .. ---------------...-..

IALPHR BI'ICl IA36 _0, I /_.._,\ <'___',I

_z'z'a,,_HC iAa_ <o, t <CA _C,\---.-..-..------.----.----------.-.-......-..a:-.........................

"''''''''''''''I'''' "'''''''' "'''''' "'"'''' ""*''''" "'''''''''''''''''-'',

-.....,,............. .....-.._. ....,.,.. ....,... ....... .....,................

4, 4' -o0o IA,IO <0, t /.<_.._,I </r"
................,.... ....._.... ....... _.-.._._... .....................

................ I ............. '-_-......... / C' ,_......_.......................

4 4'-ooT I^._a _o,_ _'C,\ dC,..

"'''_'""'''''''I "''" "'''''''" "'''''" "'" ....... ""'_" " -''''''"'''''-'------

HE_T_OXI DE JA44 <O, I <','".,\ ,.,';" ,\
............... I ............... lr'..' ............ ':.'-=...........................

-...............,.,... ......... ........ ....... =...._... ......................

OI_LO_/S Ih46 <O, _ -,'". _.,_ ,
................ I .............. "- ........... J--' ......... "........... - ....
Ar, DRLN IA47 <O. I _ " _ /--
............... I .......... " .... -_' .......... ./'-..........................

ICHLORDA,4_. IA48 < l,0 . _(" , -
I............... I................ "-........... .-_........................

. (."f,• , _ h • • . t

3't'_[:;',4'_._AGE, I OF' 2 7a9 - Ge .'.aa - t990 _g.'/_, 2,'_.-]d

E,42



UST-_D I,D. '.-"_-,'. ....

I I IPRIHAI_YICIO_IFI_,"I I
J I CP,OL JCO&UHN ICOLUHN I I

_C,3_ISTI_U_}IT ICODE_IC)THEP,,u_ JFOU}ID !F_r_=_,_.U"_..IR_SULT-JC'3MI'L_,}IT
I

¢

L_IDOSULIrAtl II lASl <0, _ ,.',"

I_,lOO. ,.,.,tULFhTE I Pl2 cO. _ ,"r'" ,_o ............... ,............. :,-_..... ..... '_ .. .........................
CHLoRonENZILATEIC52 ,'300 ,,_ " -............................._-.._C_........._._ ......................

l I I lLIMXTS I

{ SURKOOAT_ I . _ . (,g,,,g,,,.k--_!(ugl 1 _-_) ! ( 4 ) , ,L.._.gOHME_T, - I
I I I i i I I I

.o._ .x_o, _,o ''_s_';.c_,_°_l_°'_°' II ............... I .... i ......... I - " ":' ', "- I ........, I ...................... I

I ................. I .... I ........ I .........,_'1 ' "_"""- "_I ....... I ..................... I

rl, nal {x,_caot Voiumm_ Othmmc - _0, 0 m&

E,43



_tIT__D _TATES TE_T]:.WO COM_AHY, "HC,, R£_HLAHO DI:'/_I:CN rUST-RO)

_',d.(ANCED PESTICIDES * A.4ALTSIS METHOD 9080

ANAL_'SI_ CO01_J __9 OTHER

I_-,L_",- _ OATE ANALYZEO, ,, Q DA 01_..._i..__CUST I,O,l ,.-_7:. ., ,

ANA,.YST,._ "_-_3._, , orr,u_o_, ,_/_ OA :_ o_ _ ......

_PLE WT(c_IIVOL(mLI EXTRACT_.DI _L_

_ROCEDUR_: COMMENT: ,_

I I I PP,.1:MAR_ I CONFI _41 I I
I I, cRor, I COLUMN I COLUMN I I I

_CONSTITUENT ICOOEIOTHER '4_ IFOUHO._ I_'.OUNO IRESULT ICOMMENT --_ I
I I

MI_THOXYCHLO_ IA34 < 3,0 I(_,O / "--X7
"''''''''-'''''I'''" "''''''''_ "_ "'''''" " "'''"''''''''''''''''

............... I.... I-- -I .........................................

............-..,..-.,......... ..._........... .. .... ..,.......,...._...,. .....

L:._IOANE ( BHC) IA38 I <0, I, /_,_.,\ K_._,*\
.....-...-.....,.--.,..-...... ....._.. ............... ......................

DELTA BHC IA39 I <O, _ ._(._\..............._----i.............--- --_ _'\
I (C',__,_,-ooo IA_o _o,_ .-,--..,-z:"_--I.............._. .... ..._..... ....... ....... .............-.......

_,4'-oo_ _4_ _o,_ .__L_,_.._
' ((i,\4,4'-_o_ _4_ ,o._ .:;\..,._;

HE_T^CHr,o. _4_ <o,_ .-.,-.._/:'" --.,...... .... ...... .... ......... ..

: \H_.PmZi_OXZo_ ^44 <o, t ._-_'/'",_ /-

K,._oN,. A__ __,o :.,:¢. (, ,( ,
OIELDI_,4 A46 <0, I /",\ (C_
............................ -'-'=........... I---" .........................
/_LDRIN ;_47 <0, l //- ' I ./'

............... I............... ";_"='-.......... _"-'_.........................
CHLOROAN_ :A48 < _,0 ,. ! ,

. .... ..........,....,......... ..... .. r.-_...-i"... .... ... .............. ._

/ .,,-2_ ,:,,'.,, :
_'{"6(224'.=,kG_ _, .3F 2 ;29 -_3C "A_ - _,_0 3E'/ _, " ._ _,)

(,,

E.44



_,,Z.._C?
I I IPR.I:HARY CONFI:,_,MI I I
I I____,?.OL ICOLUMN COLUMN I I !

../,?_O_IST_TtJENTICODEIO'_HER '.m LFO_ND _F.OUND. !._,E_ULT!COMMKNT _........I
I I

...............,.,,..,.....-.... ....... .....-. ....... ......--.............

...............,-.............- ....... ....... .. .....................

...............,....,......... .....-. .. .....................

CHLOROB_=='-_T_,=62,<300 .<_C. .<_.C.O.---------------I ----I --------- ------.. --- ..... -------------

I I I ILI:,MITSI
II_×_'ECTI_D_rOUND II_-COVE_YIOTH_-I_I

St/_.._.QOAT_. I _ (ua } ! (u= I ! (%I--.,I ( _I I COMME_'IT__.
I I i I I i

IZO-_o I
.................I....,........,.....................,.....................

I 12o-_9o............... I.... I........ I...........................................

F_.nalEx1:.-'aa_ '/otum_ Othec - L0,0 mL,

3':'"5.'4.?,%GE I 5F 2 "'? - 3C LAB " '9_0 ?.-',':, i ] ._]

E .45



U_'41TED STATES TESTING COMPANY.' .:.NC.. -RfCHLAND DIV'_SIO,'I /UST-._,D_[

ENHANCED PESTICIDES - ANALYSIS METHOD _080

ANALYSIS CODE: 729 OTHF,._

V

UST-ROz,p.: !_-_ , PAT_EXT_CTED:

CUST:.O,: '_,_.- _ O^_EAN^_._ZED:_/_r"OA _ 02

AN^mrST: _ o_r.uT_om_)/_ , oA Ot _Z

_NJECTIO_sizE: C,CCt__'h\ SAMPLE_:YPE:_,_/_CC_5-_

SPLE WT(g)/VOL(sL) EXTB.ACTED: k£/_

P ROCEDUP, S COMMENT:

I I IPR/._ARX }CONF,. RM I I

I l CROL IC05_IMN IC05UMN I I
CONSTXT_JENT { CODE {OTHER um {FOUND [.FOUND {RESULT {COMMENT

.... ......... .._ .-.. .. .... .._ _. .......... ._ ..... .......................

j ..... . ....... . ...... . ..........................

...... "- ...... -I ..... ----- ...... "_........ ,-_......................

ALP,HA BHC , IA36 <O, ), /.._,\ /-.C,\
I ..... ---'- ........ --- - ........... .- ......................

4, 4' -DOD I A40 <O. I /_._..,,,,/ /._,\ I' ,

4, 4' -DOE lA41 <0, I /:" _ <_ \
............... l.............. ."z.r.''............ -.._-.. _

4, 4'-DDT IA42 <0. _ /,_-. \ <C',\
............... t - - ........... '- -:-' .................

............... I........ " ..............................................

............... I...................................

KEPONE IA45 < _. 0 il _ / ,'h
............................................... _ ......................

0I ELDRI N A46 <0. I /,"
.............................,.,_,\ <:....,I... .......................................

ALD.R/N A47 (0. I /:' ,_ ,'' \
...................................... .__-.'._.

CHLOKDANE A48 < '..0 ' I'" '
.............................. i_..u_ ......... __..= .......................

• .w. _ - _.,_.'A _
", ;' ""• j--" "-_

SY'5'_2=4i.U.%GE '.OF 2 _29 " GC .A_ - _9._0 .RE'/ 3. " _;-:_

E .46



)

UST-._D:. O. Ltir9
I I I PK_ MARY I CONF_ ._MI I
I I_ICOLUHN ICOLUMN I I

I CONST-'TUENT ICODEIOTHEK u_ IFOUND I_QUND (RESULT ICOMMENT ' ..

I' I I, I

ENDOSULFA.I A49, <o.i C,C½5 ..{C',\_ <C,\ I....... ..... '-" ...... I ........................... I ......... _ --'

ENDOSUr.,FAN,:I A52 <o _ <O,i ' I ,..C,\ I

ENOO.SOLF,J,T.=_':2 <0._ 4C_ I/C< ) .
........................................... i .'-.. _ _,.. i

.. ...... . .................................

4,

I ' I I ILIMITS I
I EXP,ECTEDI FOUND IKECOVERYIOTHER I

ISUP.ROGATE lua) I (u_) ] (_) ,,,..](_) ! COMMENT
I I I I

,D_c x_o _.o I C,,Q")_5. q-7,57o12o-tso I
I ........................... I ............... I---=---I ..................

12o-I_oI)Tc,_ x16 2,o I0,%_0 _,%%

Final Extrac_ Volume: Other - 1.0. 0 mL

3Y'_I''-; PAGE 2 3F 2 "29 - 3C "AB - ' ._-)0 gE',' ?, 2. _ ._]

E.47

, ,



'2N=TED STATES TE-eTIIIG '='JM.:AI|Y.".HC._ PC'.HL.A_|_.D:';'/._iZN"UST-P,_'

pe_ Rr_T

UST-R_X.O.: /635"_" DATrRECEIvz_: //3°//q°

- ,/_,/_oCUSTZ.O. 16.3q2. _- _A=E-:XT_C=ZD_ e
=//=1,°A.,,LYST,.... W_" DA_EANAL'tZED, =I 2

:,aECTXONSZ:E: "_" _2.,.J o_nUTIo_,.___.._._ DI ,_/.X:2
'

SAMPLE WT[g)/VOL(mL) EXTRACTED_ ,i_ TOTAL OIL, :

SAMPLE TYPE:

PROCEDURE COMMENT:

I I I I PI_MARY I CONFIKM { J
I I I CRQL I COLUMN I COLUMN I I
I CONSTITUENT !CODEI ua I PO_D l_ POUND IRESULT { COMMenT I

I

ARO _016 IA54 i,00 _ /,O a../.O

...........--..j ......... .. ..... ....... ..... .... _...... ...._........--.

ARO _242 lA57 I.00 _ ZO "-/.o
.. .... ..._.....j.... ..... ...... .. ..... ... ... ........ ..... .... . ..... ......
ARO _248 IA58 _.00 "-- /,O ._ /.o
.........'_.....,.... ..........,........_,..._._... ...__.. ........' .... ....

ARO _2_4 IA59 I,00 _-- /.O _ /,O
.... "-''''''''-- I '''" "''''''''''''''-''''''''''' ..... "--''_ - .... -- ..... "''"

A_O _Z60 lA60 i,00 _-- /,O _-- /,O
.........'.. ..... j.... ..--.....-,........., ....... .. ....... .... ..... . ......

SURROGATE 1 IEXPECTED rum)!FOUND [_a)!RECOVERY (%)ILIMITS. (%){COMMENT I

OBC {X15 1 1.0 l //(-" I //cD ,/_ { 20-150 l
............ I .... I .............. I ......... ----I .......... I .........
TC= iX_7 l'" ;,'; ..... {I /c"6 I _i _I 2o-_o I
............ [ .... t ............. _ .......... I ............ I .......... i .........

Samp!_ Sz=e:

P:nal Volume: Ot._,_r lO mL

?
3Y75 22_. _AGE _ 3F '. "57 - 3C LAB - '.:90 " -I " -_:,EV'_gT', 3: 35 .:,D

E .48



'.'fl:T-D __T>.T-"_._'--':T:2_G ":M_:.%Hit, :tiC. ._./'':.-.'L_ID ::',--_ S: _ '2ST-._,D!

.°CB P.EPCRT

AHALI'S:S ,':DD ,_ 7.57 HIX__D WASTE. CTHER
W

j,./usT-ao:._,: /63,_'g DATEPEcEzvE_.... o fo

'C
INJECTION SIZEI O'OC_ DILUTION_ _A DI /,'[o D2 _

SAMPLE WT g)/VOL(mL) EXTRACTED: _ TOTAL DIL, /,/O

SAMPLE TYPE_ ' _///_

PROCEDURE COMMENT:

{ { PR/MARY { CONFI_ { { {

{ CRQL COLUMN { COLUMN { { {

CDNSTI TU_NT ICODEI 'ACl FOUND I FOUND !RESULT ] CQMMENT I

i I {
ARO 1016 A54 i. O0 z_ /.O _ { _. /.o I I
............................. --'-------J ................ I .................

ARO 1221 A55 _P_._O,O _.._O,O_ _. 20,0l _{

ARO 1232 A56 i. 00 '4.. /O <-- /,O

ARO _242 A57 I, 00 _.. /.(9 ¢. /,O

ARO J.248 A58 1. 00 _.. /,O _. /,O
---...... .... . ...... . .... ._.. ......... ..._.. .... ...... ................

ARO _254 A59 i, 00 _. /,O ¢_ /, O t

ARO 1260 A60 I. O0 _-- /.o _ /. O

SURROGATE I JEXPECTED _rua)!FOUND fua} ,_.ECOVERY r%)ILIMITS '%) !COMHE_._.I

DBC IX15 I 1. 0 I //5 I //5 _o ! 2o-15o t I

............. l.... I............. l ........... { ----_-_: ..... , .......... {----. ..... ,

TCH:X xz_ i _,o i .C3_-_ _ /cz _/_,l 2o-,_o i //: i
.... I ............. I .......... I _"' - I .......... I .......... I

Sample S__=_:

."'-nal Volume: O_ner I0 mL

S'(76i2_: .:AGE : D? ' -}7 -3C LAB - '_90 'REV D, "' 3" _.0

E.49



t'HZTZZt STATES .-E-_T:._IG:=M2AHT. ".'lC.. R/:HLA_ID D:'_sz=N 'UST-_,DJ

PCB ._.E_CRT

A._IALYSIS _.ODEl 757 MI.ZED._
g

UST-RO._,_ /6 _ OATE._ECE:V"-D, //._O/_'O

.:UST Z D., /6 3 Vo- _ OA=Z ZXT_C':.Z_, //'3//_0-- .. _ •:" .' ' ;'/;':/'° _I_"/,o •

_NJECTION SIZEI _'_O_J_ DILUTION: _ DA ,, , DI /"/o D2

SAMPLE WT(g )/VOL(mL) ZXTg._CT_.O, ,_ TOTAL OI L. ',
/.'{0

SAMPLE TYPEI _,_//_

PROCEDURE COMMENT:

{ I { I PR/MARY I CONFIKM I { {
I ' I I CROL I COLUMN { COLUMN I I '{

I CONSTITUENT ICODEL ua l FOUND J FOUND {_ESULT I ,, COMMENT , ,,_
I I i {

ARO 1016 {A54 i.00 _.. /.O l _../_o {

............... .......................;o.o,,,'......... .............
ARO 1,_2 IASG I, 00 _. /,O _--/.0
..... ----------I---- ---- ...... "-------- ------ ........ .......... ........ ?.i

ARO 1242 {A57 1,00 t.. ZO 4../.o

ARO 1248 {A58 i.00 __ /.O _. /,O

ARO 1254 {A59 I,00 __ /,O _-./.O
.... ........... _.... ...._...._,.........,........ ........ ._... ...........

ARO 1260 IA60 I,O0 _-- I,o ___ I.O

SURROGAT_ _ !EXPECTED (ua] _FOUND tuq),_ECOVERY !%)I'=MITS !%1 ,COMMENT

_C IX_5 I 1,0 I / U_, I /cG _o l _0-_50 I

TCMX.........."" {XI7i''''ll'''_O........ {{''_'_"::''{_.-r-_}....../J_--"_;'{{ 20.........I;0 ii..........
.............. I--- { I.......... { ...._ I........ i

_ampl i $izi:

?_nal Vol'Jml: O_her _.0 mL

3Y_0122I'TAGE i OF l "_" - 3C .'.AB- ';90 7" I ,_,EV ;, .." 3_ 7G

E.50



'.'.UITED_3TA_'-S T-_'3T=.'_G_._M_AR'f. :HC, _ .___=MLARD 2='_YL2fl _T-RD

?CB ,_.EPORT ,

ARALYSIS COD_' 757 ,_IXED ' _-. _. _/AS._. OTHER

_s.--RoI, o,: /6 _5o OAT__ECE:VED'.. //;o/ZO
' ,/3,/eo

.% o

ANALYST, _/' * DATE ANALYZED: .A / Di D2

INJECTZON SIZE: 6'OO_ DILUTION: DA , Dl_ /.VO D2

3AMPLE WT(gl/VOL(mL) EXTRACTED: 'TOTAL DIL, /,'/O

SAMPLE TYPEI _

PROCEDURE COMMENT:

[ [ [ I PR/KAR_ I CONFIKM I
I I I CRQL I COLUMN I COLUMN I
I_CONST_ TUENT ' 1CODE 1.. _ _a I FOUND ! FOUND RESULT I _OMMENT, I
t S I i

IARO _016 A54 1,00 ld.. /,O I _../.o I
I.............................. I-- ....... _--- ............. I................

IARO 1221 A55 a.-_Y_o,Ol _. 20,0 D4 _. 20,01 ;DI
I............... .............. _......... i................................

IARO 1232 A56 1, 00, _. /,O _--AO
I"'----- .... "'-- "---" "'---'-'--'----'----'------ ......... " "---= ..... "--"'"

!ARO 1242 A57 1,00 _.. /,O _. /,O

IARO 1248 A58 1, O0 z_ /,Q _. /,O

iARO 1254 ALg I, 00 _. (.O _.. /.O I
I............................. '......... '......." .......... I.... "...........

IARO 1260 A60 1, O0 /-- /,¢, .,_. I.O I
...... "''''-''" ""'" .... "'''''' ......... ' "''''" ........ ''l "''' .... '''-'''"

I_RROGATE ! I_XPECTF.D (_al IFOUN_ (ualIRECOVERY (%)_L_'M!TS (%) !COMMENT l

I I I I I _I I I

DBC IXI5 1 1,0 I //> I //5" _) I 20-150 I I

............ I -i ........... '--I .... L ..... I............ I........... _......... I

I--- I............. I.......... i........ _-'I .......... I.......... I

5amp!_ S_.ZI:

,"=.',alVolume: O_:_er :0 mL

3Y'5 ;.;.1 '?AGE _ =F ' "57 - GC LAB - ' ;90 ' _',' ;, . : "5 "

_. E.51



'7}CT"£D 3TATES TES_-_'NG COMPANY., :NC. ._CZ_LAND --',q.__'oN_._/_..

PCB REPORT

62/ALYS=S CODE: ."57 MIXED WASTE. OT_ER

usT-_.D_,_,: /__I _A_E_cE:vED, I/3°/lr°

,/_</.o

SAMPLE'WTI_1/VOLCmL_ EXT'_..'_CTED_S;.,.,W_ TOTA._DIL.

SAMPLE ,TYPE:

PROCEDURE COMMENT:

i i IP_I:MA_¥i CONF,;tRi , l I
I [ CRQL I COLUMN I COnUMN I I I
I._ONSTITUENT ICODEI uu__ I FOUND ! FOUND 1RESULT I COMMENT 1

i
ARO _0_6 A54 _.O0 __ /,(D , 1,4... /,O

A_O _._21 A55 _.DO _- _.0 I_-2.°

AKO _.2"_2 A56 %, O0 "-- /,O _ /.0

ARO _242 A57 i. 00 #. /._ *- /.O
....... ..... ........ .......__........-.... ......... . .... . .... ...........

AKO 124_ A58 _. O0 *-- /,O _. AO

ARO 1254 A59 _. O0 I _-. /, O __ /.0

ARO _260 A60 i, O0 I _-- /,O _ /,O

S_RROGATE I !EXPECTED (ug) IPOUND (u_IIRECOVERY _%) ILIMITS I%)_COMMENT

o_c x15 I _.0 I / / _" I //.5 /__ I 20-15o I

'rc_x x_ I _. o I /.:;'¢ I t 7.- ._ I _o-l_o I

Sam_. a S_z_:

F:nal Volume: O_hor }0 mL

S'L76122'i.'AGE I OF l 757 ' C,C naa -_'9'90 .... ' _w_¢ .3, .'._.:-,_,- 0

E.52



/N'_-"-D STATES T",_''_IG _'':M._.%._Uf._'._IC..._I=:4LA._D._'-°-_'-Z._I'_'ST-_.D_

_!ALY_'_S Z_DE_ _57 MIXED WASTE. _TH£K

" //,'O/fOus,r- _,_ _. D,_ 16 3 & 2- DATE_ECE:'/ZO,

• 4( v,o_,N_:'ts.-, .. ,';)'g D,,TE_,NA_',:'._D,_:__%,.';ao :2
:flJECTION S=Z_:_ O'Cu""2""// OILUTION,, D;_ , O1 /.','o _2 .

SAMPLE WT(gllVOt(mL) EXTYtACTED| TOTAL DIL, : /./O
/

sAMPLe.TY;E,O7/_ .....

PROCED 'IKE COMMENT:

I I I I _Iu_IA_Y I CONF!RM I I
I I I CRQL I COLUMN I COLUMN I I

I CONSTITUENT ._ ,,_= I FOUND ! FOUN.D...fRESULT I COMMENT I
I I I

ARO I01_ IA54 , L,O0 4. /,O I z-/.o I

.................... ! ................__20.01

ARO 1232 A56 I,00 _-. /O _--AO

'A_O _.242 A57 I,00 a.- /,'O I _- /.O

,A_O L248 A58 L,00 __ /,_ .-./,O

ARO _254 A59 _,00 __ /._ __. /,O
.......... .,,.. ............ ._ ..................... .-.. .............. ....

ARO _260 A60 1,00 _-- I,o _._I.O

ISUi_OGATE '. I-_XPECTED fua) IFOUND (Ua),._ECOVERY _) IL'MITS r%) 'COMMF_IT I

_OBC IX_S I _.0 I /'/7" //_ :_a I _O-_SO _ I

ITCMXI..........._ IX17II.... I.............2.0 II.........._ /_' II...._" ..../_'_'II..........20-L50 ll''" Tni" '' I/-- I
i I.... I............. I.......... I........ _v--I .......... I......... I

Sample S,.z_:

?_nal '/o!ume_ Other :_0 mL

3Y7.4 22' .._AGE " .OF ', "5" - ._C "AB - :_90 .--"" _','-_1'.:'5 _0

E. 53



_/2_2YS:S C_DEI _7 HI'tVD 'dAnTE. _THER

usT-_D,, :,: 16_ 6_ _^TE_ECE:',_D_ //;o/_0

AUALYST, ,,,_n _ATE ANAL't:_-D,.... : . : , ..--}2//

INJECTION SIZE_ _,00--%,,_" DILUTION_ 9A DI /,'/o , P2 ,,
,_ _,_

SAMPLE WT(c/}/VOL{mL} EXTKACTEDI y'.X_4 TOTAL DIL,_
/,/O

S%HPLE TYPE, ,_

PROCEDURE COMMENT:

I I I PKIMARY _ CONFIr'kM I I I
I I CRQL I COLUMN I COLUMN I ] I

._CONSTITUENT ICODE I um I__ FOUND _ FOU_,SULT I COMMENT I
I I

AI_O 1015 IA54 I,00 _. /,O I _- 6 °

................i........................t-;.............._-,..............
ARO 1221 IA55 a_-_H)._O,O _ 20,O I_- _ 20, °
................ I............... =........ i.................................

ARO I232 lA56 l, 00 _. / O 1 _--/.O

ARO :242 IA57 _,00 _.. /,O 4_ /,O
..... "'''''''''I'''" "'''''''"'''''''-''''''''''''' _'''''" "'"''"'''"'''''"

ARO :248 IA58 l, 00 __ /,o _. AO
................,.... ........... .......... ........,........ ................

ARO 1254 IA59 I.00 __ /,_ _../00
"" .... "'''''''" I "''" "''''''''''''''''''''''"'''''' "'''''" "'''" ....... "'""

ARO 1260 IAS0 1,00 _-- /,o ,_.../,0

I I I I o,I

3I_C I XZl} I 1,0 t /./ :_ I // 3 _ I 20-1_0 I

T;_D( .... " .... IX[;'II I .............2,0 {''"l_,5";........ II ............22_, _/._"m'l I 20-1,0.......... /'_..''_.......
I I ............. I ........... I ........ _"-- I ........... I .........

3ampl e S'. ze_

":nal ';oL_me_ O_her _,0 mr.,

E.54



ISUI_d_OGATE I IEXPECTED (uu} IFOUND (ueI!RECOVERY _%.)ILI.M!_S !%) _COM_._T__

IDBC IX15 I I,0 I /'_ - '_" 'L _o I 20-150 I
I ............. I .... I .............. I ......................

ITCl.tX IX17 I _, 0 I _'-_" "_ _.,_, _" /¢ 1"20"_0'''11 _........./__.
I .............. I .... I ............. I .................... _--I .......... I .........

Sampl a Size:

,_nal Volume_ Oth_z I0 mL

3Y76(2211PAGE I OF l 757 - GC LAB - '.990 KEV 3, 0'.._5_._0

E,,55



APPENDIX F

LABORATORYANALYSESOF FILTER SAMPLESPARTICULATES(HEAVY,,ME,TAL___



LABORATORYANALYSESOF FILTER SAMPLESFORPARTICULATES(HEAVYMETALS)

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.

F.I



,q-k_r, I:LIJUI,IELh ,:IILE plIIHL ¢.,I_i

' ,I '+, I +_ilIt. l.llt,J
I lr. i i_,lul't '-'?-'JY

,; ,, t,I.l' ilII111+I_I.,'_I il,_t+'iltl
, ,++'+_'Ii.' ll_llEk lill.+i I,I I_R5

=! I+,+ ,illlt,+5 J'+5'+U_lrlt-b I,_l rH J'Hi_ St:II+_I.+E"JETi
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•_'JUHITS EL FE 5ZUGo/CM2 T-FILM gIF BOTTOM CIF MIDDLE ElF TOP

TI
4./- +/- +/- +/-

PP/'I (-lC 0,3_O 0,Lit6 RL i],_{B IJ.[Ig:_ _IL £I,3d_ EI,0B? NL 0,_31_ @,_91
PPM SI 8,414 0, _,FJ SI _1,S41 t},054 Sl 0,412 0,048 Sl 0,41? 0,1_50
PPM p _J,85_ _J,g21 P ( 0,#._3 P ( 8,850 P ( 0,853
PPM _ '0,491 U,83t S ,8°@98 8,83@ g O, 129 @,829 9 0, 136 8,038
PPH CL g, 117 0,818 CL < 0,i_41 Ch ( 8,838 CL (: 0,04o
PPM K O, 158 O,;}l$ K 0,g48 0,00? K 0,038 0,086 K 0,833 _,ge6

# PF'M CR O, _183 O,OOt C_ _), I1? _, LlO9 CR 0, 118 O,OOB CF1 O, 114 O.t_O'?
PPH FE _2,5 2,6 FE O,2GB 0,019 FE 8,137 g,OI2 FEE 0,140 0,012

ZR
_/- ./- +/- _/-

PpM Sl ( _ ?? Sl < I 2 Sl < I I Sl < I 2
", PPPt P ( LI 5] P ( O 86 p ( el 74 P ( 0 BF

PPM S 8 66 0,21 S < g 7'2 S < O 68 S ( g ?'l
PPM CL _) 23 O, lO CL < I) 33 CL ( # 30 CL < _) 33 ''
PPI'4 _ 0 192 PJ,I_35 K < _)8t6 K ( [I1.1;'4 K < O Oi'/'
PPH CA _) gS I g, 026 CFI t] 207 @,036 CR O 139 Li,t)33 Ell q 1_?' _.i,E_34
PPM TI ( L.3@6_ T( ': g 03? fl tt t135 O,OIt TI 0 046 O gig
PPM Y tl036 g,gld '2 < _ gZB V ( @ 026 V < @ EtZEl

PPld CR < g 028 CR < 0 821 CP < g tal9 CP. O OZg O,tllO
PPI'I rl'l < 0 02,5 f'14 < O Oi6 I'W.I ( O 015 fin < C! Oi?
PPH FE 52,_ _,6 FE O 258 0,819 PE D 137 O,g12 FE O 14B @,k.)I2
_'PM CO ( @ 094 CO ( g _I13 CO ( O III( CO < 0 012
r,p(I Hl t.I _']Ba 0,089 Hl < _ OI}?' III ( g OB? 111 (: 0 Or);'
pah CU g 889 g,OB3 CU O 65[ g,gO6 CU @ ll9 0,069 CU O 058 0,886
PPt'I ?.H 8 08t O,k}B2 ?..H 0 825=3 @,8t_,$ ?H 0 065 O,t]e6 7411 tl Oi6 O,LlO4
PPM GR ( e 1'}83 GA ( 8 086 GR < O 086 GR ( LI 806
PPM FIG ( @ g I I H6 < L'l 02 I HS g OZO O,BB9 FIG ( @ 028
PPM SE ( @ gE]3 SE < @ 0@6 SE < O _05 SE ( O 006
PPtl PB ( 1.1_)[I PB ( @ 02l PH ( B t}2B PB ( fJ 021
PPM I:IS 8 e_Ie g,gg2 II(] < g gee Ic1S ( 8,88? FIS ( @ gOB
PPM BR O tie5 e,gO6 BR < _} OB5 BR ( @,_3B5 BR ( @ OO5
PPf$ RB. < e @eS RB < t.1808 RB ( O,Oe8 RB < O gOB

aG
+/- +/. +/- +/-

PPld U < @,Ot=J U < [I,B4I U ( 0,842 U < O 842,
PPM SR < e,eer SR ( 8,gl9 SR £},019 8,Bi}i' SR ( O Bl5
PPH Y g,Oe_' 8,083 Y ( O,gl6 Y ( 8,015 Y < O BIB
PPM ZR ( 0,807 ZR ( @.Bl5 ZP. ( 0,015 ?.R < 0 016
ppM fib < O,81_;' HB < g,lc]15 HB ( 0,015 I'IB ( 0 t_16
PPM t'lO ( t},t_B? MO ( g,OI6 MO ( 0,015 MB ( O 016

_iM ' '

+I- +/,. +i_ 4.f-
pPl_l RU < _l, 15 PU < _3,22 RU < g,23 RU ( 8 24
PPM PH ( 0,14 RH < 0,23 RH ( 0,24 RH 0 2.B 0,12
PPH prj < O,15 PI) < 0,24 PU ( 0,23 PO ( ii 2:.4
PPI'I ¢IG < O, 16 RG _ O,Z5 _.:)G < g,25 ¢lLt < O 26
PPM CD ( g, 16 CD < _),2.7 CD < g,26 CD (:. LI 27'
PPI't Irl < O, 16 lH < r],26 ILl < _],25 IH ( 0 2.8
PPM SII ':. e, 17 5ll < e,29 Sl-t ( O,2B Sh( ( LI 29
PPM 58 < 0,18 SB < @,3l SB < g,._,e 58 < 0,32

"'_'_ rc O,'n TE r 0,_7 TE ( ll,3;" 'rE ,' 1_,I3
PPM I O, ,_2 I " U, 33 I '. d, 34 I ,.' L1,L".[.I
PPPI Ct3 ],Y.J CS ( LI,.'(£ I't?, ( 61,3;" C'L_ , 0,41.1
PPt'I UI-I L1,2.? Ol:t ': 0,44 [IN ' O, dd Iltl , t,.I,-ld
PPH t.il 0.'_1 LH ' L},-I;_ 114 < O,q6 LH ,, II,,IFI
PPH C£ 0,,4 CE ':U,51 CE ( 0,56 CE ' U,_c).,.

F.3



,

$5 UHITS EL C2F C2F MIDDLE C2F TOP

TI

PPM _L O.348 B.09i} AL B.365 B.892 AL B.3B? O. EgB9
PPM Sl 0.498 0.853 Sl _.483 0.851 Sl 6.386 8.049

PPM P < 0.055 P < 8.855 P < Q.054
PPM S o.oe6 O.B3I S Q.139 O._31 5 0.120 O.Q3B
PRM CL < 0.042 CL < 0.044 CL < 0.041

PPM K 0.062 0.007 K 0 BSB O.ElO? K 0.043 O.I_07
PPM CA O, 136 B.BIt} CA O. i 16 O._el9 CA ,) O. 131 0.009
PPM FE e,3L3 e,e21 FE 0.212 B.B|6 FE 0.227 O.Oi7 "1

ZR
_./- 4-/- +/-

PPM S! ( 1.3 Sl < 1.2 SI ( 1.2
PPM P ( e. 90 P < _}.80 P ( ,_,86
PPM S ( t_, ?6 S ( O, ?'3 S '( E}.?3
PPM CL < 0.34 CL ( 0.33 CL (0.33
PPM K z}12/ _1.04_ K < 0.07'9 K < 0,0;'9
PPM , CA e. 197 g.e39 CA O. i7'2 8.835 CA 0. 163 P1.037
PPrl T1 e. 6B I 8. 040 T I I..}32 O. 088 T I O. 194 O. 025
PPM V /, 0.e33 v < 0.040 '; ( 0.030
PlPM CR < e.e23 CR < e.02B CR ( O.g21
PPM MH < e. Oi? tlN < e. OI6 _ < 0.016
PPM FE 0.313 0.021 FE e.212 0.016 FE 0.2Z;" O.OI?
PmM CO ( 0.013 CO < e.el2 co c O.Ol2
PPM til < O.O0? NI < O._JO_' NI ( O,OO;"
PPM CU O,ELX5 O. 005 CU O, 026 I}. 005 CU O, E}:_9 O, 005
PPM ZN e.oso 0.005 ?.H 0.058 0.806 ZH O,(}t7 i_. Oi:}4
PPM GA ( 0,006 GA < O,OO6 GA < 0.006
Pf)li HG < O. 02 I 4(]; ( O.020 HG < t_, 02 I
PPH r SE < O.e06 SE < 0.006 SE < 0.006
PPM mB 0.035 O.Ol2 Pe < 0.022 PB ( 0,022
PPM AS < _l.oOe AS ( O.O_O AS < _}.OO8
PPM BY@ ( O.006 BR _ Lt.006 E_R ( O.006
PPM _B < O.ttO9 RB ( O.eO8 RB ( 0.809

qG

./- ./- _./-

PPH U ( O.044 U K O,B42 U ( O. 04?
PPM SR < e.OI6 SR < 0,016 SR ( O.Ol?
PPM Y ( O,Ot? 'Y ( k}.O|? Y ( 0.010
PPH _-R < O.Ol? ZR < 0.816 ?R ( O.Ote
PPM He ( o.ol6 HB < e._ll6 HB < O.el?
PPM MO < O.el? MO < 0.616 rio < e,el8

AM
+/- +/-- 4-,

PPM PU < _. 25 RU o. 25 O. 11 RU < e. 23
PPM PH ( e. 25 _H < O.25 RH < _, 2d
PPM PD ( O,_5 PD (, 0.24 PD < 0.25
PPM AG < 0._6 AG _ 0,27 AG ,: 0.27
PPM CD < 0.29 CD _ 0.2? CD ( O.2B
PPM IH < 0.2B lH < O.2B Ill < O.2B
P_M SN < 0.ZI SH ( 0.31 Sri ( 0.31

PPM SB ( I}. 33 SB < O. 32 SB (, O.33

•_nrl TC '" ,_, 37 "rE ,). ::_ TE _i."_,t

Pl'i'l I ,.' i1, _9 I I.,, -II , I _1, _'I_,

PPM ,"" ," ,) .-I_ I-S _1,dtJ i;S I},nl
PPr-I 9_I ' ') • "|J {gR LI, -41_ E}H I|, _"

_'Prl LH < LI. -I'] LA U,JLl LH L_,_O

,I.ll CE _ L1.SU CE v.55 CE 0,61

¢

F.4



' ' SS UNITS EL C3F HIDDLE C3F TOP C3F BOTTOM COF(BLRNK)

T1
+/- , ,I./- , 4"/- . +/-

PPM _L 0.276 0.004 QL _].30F P1.085 AL 0.358 0.887' QL < 8. 15

PPM S { B. 265 _]. 043 S I i}, 3BB 8,045 S | el. 484 O, 852 S I O, 0EI5 8,034
PPM P ( O. La52 P ( B, 050 P ( _3,BSI P ( 0,05 I
PPM S 0.076 8.029 S 0.064 8.828 S 0,089 i}.829 S < 0.057
PPM EL ( 8. 040 CL < 0,038 CL ( 0,04e CL ( 0,048
PPld K 0.1'}20 0. oRr_ K _.026 O.ORG K 0.041 0._86 K ( O.OtO
PP,1 CII 0.085 0.087 CQ 0.091 0. _]PJLq CR 0.12_ t_. OI}g CA 0.0_8 8.OOG

PPM FE O.2Be 8.019 FE 0.1G4 B.BI3 FE 0.692 O.B4e FE 0.915 8.051
ZR

+/- , +7- +/- +/"

PPH _[ ( t 2 SI < 1,2 SI 1,48 0,59 SI ( i. t
PPM P < I-3 95 P < O,B3 P ( 0,83 P < _,F;I

-" PPM S < 0 ?B S < _1,69 S < _.?0 S < 0,32
PPM I]L < La 32 CL < B 3 I EL < O, 32 CL < O, 20
PPM K < 0 O_RO K < 0 075 K ( O.07B 'K < 0.873
PPM CA 0 162 O,B]G CA 0 _393 Jl,O_3 CR I,]._03 PI,042 CR ( 0,E-159
PPI'I T[ @ 04l @,'BIB TI 0 038, 0.8|8 TI Lt, 121 0,821 TI < 0,035
PPM '/ < 0 02P Y < 0 026 V < 0.027 V ( 0.02?
P_M CP < 0 020 CR 0 021 O.OIO CR < 0.021 CR < t}.02t
Pplt I"11"1 '< 0 _}1;' MPI _ B 016 PH ( 0.816 MPI < O.t}lG

_'Prt PE O 290 e.BI9 FE 8 16,4 0.013 FE 0.692 0.0,40 FE 0.t}35 8.888
rnr_ ,:N < 0 012 CO ( B 012 CO ( 0,015 CO ( 0,01I

PPM kll ( 0 _.]B? Hl < t.l 00? Hl 0.009 0.903 Iii ( 0.006
PPM CU I_. 1_`4B 8.866 CU 8 629 _}, 905 CtJ 0.036 0.005 CU 0,02,4 B, Pl_5
PPM _.H 0.133 { e.004 ."H 0 010 i_. 003 _H n,Ol? 0,1_04 Z.H 8,014 0,003
PPM GA ( o,ee6 GQ ( 8 _06 GA < 0.006 GR < 8,,Ll_.6
PPM HG < 0.019 HG < 0 028 HG ( B.BI9 HG < e.e2E}
PPM SE ( t3._}06 SE < 8 _}86 SE < 0.005 SE < 0.006

PPM PB ( t_. t}2 t PB < 8. 020 PB O. 030 O. OI I PEI < 8.02 I
PPM AS < B.BBB QS < B.Ir}B? RS < O,OOB RS ( 0.005
PPPI BR < 0,0t_5 B_ ': _, 065 BR < 8.085 BR ( O. 0B6
PPM RB ( t}.008 RB < 0,088 RB _ O.eBB RB < 0.008

AG
+/- +/- +/- +/-

PPM U ( 0.043 U < t_1.028 U ( 0.03| U ( 0.044
PPM ':3R ( _,OtG SR < 0,815 SR < 8.016 SR _, 8._lG
PPM Y < 0.017 Y < 8.015 Y < e.Bt6 Y < 0.017
PPM ;"P r 0.017 ?.R < 0,015 ER 0,040 8.009 ZR < 0,017
PI:'M rIB < 0.016 HB O.L}I;' 0.008 HB < 0.016 ltE] ( 0.017
PPM I'IU < O.OlG rE} (,, 0.015 MO < 0.017 1"10 ( O.Olt

wM
./_ ./- 4./- -k/-

F'PM Pij ' 0 ?4 RU PU < 0,22 Pll

F'PM PH ( oj ."d RH RH ( B.2.'4 PH
PF'II Pi'._ ,: CJ 24 Pb PD < 0,22 PD
_'PI-1 _4G ." t)2," 14G i:lG < 0,24 HG
PPM ,'b ( R _7 CD CD < 8,25 CD
PPM III ( e 27 IH lH < O.Z5 lH
PPII ':,ii " 0 ]9 '.;11 SH ,: 0,28 51I

PPM -:,B /. 0 38 SB SB < 0,2.9 SB

• r't'l TE ' 0.";2 lE TE rl,_ TE
I

F'r'rl I , ,}, .:5 I I 1. =,3 r,_,-,
PPM , : ': O. J2 I'S ' r <:. ii, -:c LU-i
PPI'I :.',4 ,: 0..I] UN [.lH tl.,IC I.;_
;"Pit ! ,4 ' 0. ,iii LA I.H :1, ,.1_:
FDtl CE < 0,5_ CE CE LI,55 CE

l
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35 LIHITS EL 52UG/CM2 FE OIF(4389)D WIND(B(]T) BIF MID OIF TOP

rl
+/- +/- +/- .,.'-

UG,'CM_ AL 0.49 Oo12 AL e 46 O. 12 AL 0o71 O, 13 AL 0.69 O, 13
UG, CM2 SI 0.35_' 0.86e SI 0 884 B.883 Sl I.II5 0,089 51 1.296 _,09;'
UG. CM2 P e. ICl e.e38 P < e eS;' P < 0,072 P o,07Z 0,035
UG.'CM2 S 0,563 0.053 S 0 314 0.831 S 0,292 0,045 S 0,379 0. e,15
UG, CM,', CL. < 0.063 r_L 0 865 @.OZe CL 0,098 0.033 CL O, IZ3 _.033
UG,'CM2 K 0.156 0.013 K 8 133 8.012 K lt, 113 e. Oli K 0.161 0.013
UG.-r.M2 Cr-I O, 1,45 O,etl Ca O 197 e. OI3 Cn 0,205 0,01,4 Cn 0,,"63 0.016
UG,/CM2 FE 52.8 2.6 FE 0 316 I_.823 FE e,ae8 (}.e2z FE 0.365 o e25

+/- +/- .,,- +/-

UG,,'Cr'r2 5[ < 1.6 SI < 1,5 SI < I,B SI < 1.5
UG/CM2 P < I. I P < 0.86 P ( I. I P < I. 1
IJG/CM_ S < 0.99 S < 8.46 S < 0.95 5 < el.g{
LIG/CM2 CL < .el.44 CL < O.2.7 CL < g. 44 CL < {.I.4 I
I,;,':'t12 K < e. II K < O. II K 0,137 f'l. OSI K ,_El. lO
UG.CH2 CA e.168 8,e47 CA 6,209 0.845 C_ 0,254 0.847 CA 0.207 B.047
UG,.'CM2 TI < 0.e84 TI e,OS? 0.824 TI ( O.O4? TI ( 0,045
UG,'CM2 V 0._I,_3 El.021 V < e.035 V < _.034 V < 0.033

IJG..CM2 CR < _'].@,!l CR < _I.82,6 CP. < @.02Z CR < 0,028
UG, Ct'12 t'}l < 0.036 MN < e.821 f-l'l < 0,022 P1H < O, 022

, IJG,.'CM2 FE 52.5 2.6 FE 8.319 8.023 FE 0,311 O.OZ2 FE 0,368 0,825
U(L/CM2 CO @.2tl @,OrJ9 CO < El.OI6 CO < 0,016 CO < 0.016

lira, fM2 Hl O._6e O,OtI Hl K O,OO9 141 < O.OB9 Hl ( 0,009
LIG.'CII_ CU 8.e21 O.OO? CU B.158 e,,ol2 CU e,896 0.809 cu 0.852 o,eo;"
LIG/CM_ ZH e. ,'r]IE; 0.004 7...H e,i}ee 8.068 ZH O.OSO 0.086 EH 0.027 0.L305
LIG/CM2 GA < e.OO? Ga < e.OO8 GA < 8.007 GA < 0,007
UG,-'CM2 HG < i_.i}2B HG < B,B_7 HG ( 0,026 HG < 0.026

IJG/CM2 SE < O, obe gE: < 8.88? SE ( e. Bt}/ SE < O. Ok]7
UG,"CI'_,2PB < 8.e29 PB < 0.820 P8 0.035 0.0.14 PB ( 0.02;'
UG,'Crr2 AS _.812 0.085 A_ < 8,007 AS < O,OIO AS < O.OIO
UG,'CM2 BR O.fl76 O.806 BR < O.BO? BR < O,Oi}? BR < O.OB?'
UG,-CI_2 RB ( e.811 RB < O.Ole RB < O,elO RB K O.OlO

AG
+/- +/- +/- +/-

UG,'CM2 U < O 035 U < _.846 u < 8.(}45 U < 0.848
UG/CM2 SR < 8 el? SR < O.el? SR < O,I}17 SR ( 0.t}17
UG/CI'tE ',' < 8 elk] Y < e. PJI8 '," < 0,018 Y < £1.818
LIG,'CI12 EP. < _ 021 ZR ( 0,82B ZR ( O,i}19 ZR < 0,0 {9
UG/CM2 HB ( 0 019 FIB < 8.818 HB < 0.018 HB < O.OI?
UG/CM2 MO < e e20 MO < e.Ol9 MO < 8,819 1"10 < 8.018

Hl"l
+/- +/- +t- _/-

UG, CM2 P|J ( 0 ,.,.."'_ RU < 0.28 RU < e,21 RU < 8,2£1
u.IGt'CI4_. PH < 0 28 RH < k}.20 RH < O, 18 PH < n. [9
UG,'CII2 Pb < e 2_ PI) < "3.22 PD < 0.22 PD ', 0.21
LI(L'CP12 AG ( o 24 AG < 8.23 AG < 0,23 AG < 0.,23
IIG,'CM2 CD ( O 24 CD < e.24 CD < 0.23 CD < 0.?.3
UG,'CM2 lH < 0 27 IN < 0.25 lH < 0,25 IH < 0,25
IJG,'CM2 SII ( O 28 Sit < 0.26 SH ( 0.2.6 SH < O.Z6
UG,/CM2 58 ( @ 31 SB < 0.38 ,'38 < 0.30 SB < 8.30

ih';-CII;' IF ,': rl 31 TE < o,30 lE 0,32 TE , I],2,q
UG/CM2 I ' O ;6 l , u..;2 I LI,C,| I ,' )..'71
LIG.'CII. 3 i79 _ I ol_i I_.C, ' .I,.;1% I c ll,:,7 I.'._ ' 11, .I;

IIG. C{'I+ _ L_IIt ' '3 4% U_-I ( KI,,SL} []R I.I,JI L}H ' II,_ll

I Iii. ;,' L+I , tl +11 LI:I II,l_:. s f'},_O LI4 I.I,JI L!t ' II,+ILI

=.U;L!_.J CE " d 51 CE < u.49 CE U,50 CE _ U,5.'

J

F.6



SS UHITS EL 82F(4389;QHB (BOT) O2F MID B2F TOP

TI
4-,'- 4./'- 4-/-,

UG/CI'12 QL 0,58 0. 13 QL _,_4 0, 12 AL _,50 i_,lI
UG/CI12 SI 1,079 6,889 Sl 0°968 0,082 Sl 0,8i4 0,0?'4
UG/CM2 P 0,059 8,828 P < 8,068 P PJ,_J67 8.026
UG/CM2 S 0,313 0,03l S 0,294 8,843 S 8,292 0,029
UG/CM2 CL O,OG? O.Q2B CL ( 0,061 CL e,_GO _,026
IlG,.'CM2 K O, 134 F}.BI2 K F), 107 0,011 K 0.891 e,E}if_

:_ UG/CM2 CII , 0.209 _],014 CA Q. 18i e,OI3 CR 0, 182 0._13
UG.'CI'12 FE 0.351 8,825 FE 8,3?8 8,025 FE 0,512 0,032

ZR
+/- +,,.,. +/-

IJG.'CI'12 Sl < 1.5 SI < 1,5 SI ( 1,5
UG,CM2 P ( 0.83 P < l,l P < 0.81
UG/'CI12 S < 0,4_ S ( e, 91 S ( B, ,-IS
UG/CM2 CL ,: 8,2G CL ( e,41 EL ( PJ,2G
UG,CM2 K < e. Ii K ( O. 10 K < O, 10
UG/CM2 CQ 0,204 0,045 CQ O, 220 0,04G Cii E),222 _, 045
VG/C_2 TI 0,077 8.023 TI _,095 0,r_24 TI E},057 8.823
UG,"CM2 V ( 0.832 ',' ( 0.1_31 '; < 0.033

UG.-'CM2 CR 0,_29 8,014 CR ( 0.027 CP < 0,027
UG..CH2 1-11'1 < 0,021 t'IH 0,021 0,810 rlH 0.026 _.011
UG/CI'_2 FE 0,354 0.825 FE 0,374 0,026 FE 0,5|8 0.032
LIG/Cr12 C0 < FJ,OlG CO < 0.017 CO < 0,017
UG,CM2 Hl < 0,889 i'II < 0.008 Hl < 0.009
UG/CM2 CU 0,256 0,01? CU 8,108 0,889 CU 0, 125 O.LtlB
UG,CM2 _I+i 0. 131 0.010 ZH 0.856 0.i_06 ZH 0.063 8.007
UG/CM2 GA < 0,0e7 GA < e.808 GI:I < 0,00;'

UG/CM2 HG 0.828 8.B13 HG < 8.025 HG < 8,025
UG/CM2 SE < 0,0i}7 SE < 0,007 5E < 0.007
UG/CM2 P8 '< 0,028 PB < 0,827 Pe ( 0._27
IJG/CPi2 AS < 0,00? AS < O,BIO AS ( 0,087
UG.'CM2 BP. < 0,00;' BR < 0,00? BR < 0,0o7
UG,+CI+'12RB < 0,018 RB < 0,010 RB _,0.0|0

QG
+/- +,.,. +/-

UG/CM2 U < 0.833 U < 8.848 U < 0.046
UG/CM2 SR < 0.017 SR < 0.81t SR < (}.Etl?
UG/Cr_. 'T' < e.817 Y < 0,817 Y < 0,018
UG/CM_ ZR < 0,020 ZR < LI.Y](9 ZR ( 0.018
UG/CM2 HB ( 0.018 HB < 8,018 FIB ( E},018
UG/CM2 Mi:} < 0,018 MO < _.819 MO < 0.1_18

QM
+/- +..,. +/.

UG/CM2 PLI < 0,2 i RU ( 8,21 _U < el. 2I}
UG/CM2 RH ,C 6, 19 RH < 0, 19 RH ( 0. 19

'_" 0 10UG.-CM2 PD < 0.,,. PD < 8.21 PO 0.25 .
LIG,C{12 _G < 0,23 AG < 0.23 RG < 0,23
UG/CII2 CD < 0,24 CD < 0,24 CD ( 0.23
UG/CM2 IN ,C 0,25 IN < _.25 IN ( 0,25
UG/CM2 SH ( 0,27 SII < 0,27 SN < 0,2G
UG/CP12 ¢38 < 0,31 SB <,0,29 $8 < 0._9

:G ,'112 TE / <1 .'_ I'E ,"_/.,]0 I'E " O.;LI
UG/CII,_ I < O,.',J 1 , LI,32 1 < t.1.:;,I
LIG/I:.td'_ C3 ,: 1,1,,;r C% , ;I,.3_ l!. ( O, ;;'
LII;,"L'I'I._ CI'I _' i.'l..._ [3_ ( Ii, ,30 l.i}H I_I._,ll ii, |_}
'I"_.l+r,++ LI'I _ O, 'l LH ,' +.l..+-llJ l.ll / il, ":¢-I
.U;,,I'U CE < L}.b5 CE _ ,J.b2 L;E < U,.JU

F,7



SS LINiT5_ EL BF3 till) BF3 TOP B3F(4389) D IdlHD(BOT)

TI
+,.,. +/- +/-

UG/CM2 AL 0.43 i].12 QL 8,39 O.I2 QL 0.62 O. 12
LIG,,'CH_ SI B,B.45 8.079 Sl 0.814 O.O}'B SI 8.939 8,884

UG/CM2 P ( 8.86B P ( 0.871 P < 8,06B
UG,'CM2 S 0,221 B.B42 ,.9 8.19B B.043 S B,308 I_.B43
UG,"CM2 CL e.OF;2 0.031 CL ( B.B62 CL t'_.BBB B.031 *'
UG,"CM2 K e.BeI 0.k_lI0 K B,B97 (].BIO ' K O. 128 tl._II
UG,"CH2. CA t'_.I81 O,Ol3 CPl e.I;'4 (}.O13 CII (I.2 IEl EI.O14

UG,,"CM2 FE B,446 B,B29 FE B,4BI B,B2? FE 0,48? O,O31
ZR

.I./- +/- +/-
LIG/CM2 SI < 1,6 SI ( 1,6 < Sl < 1,5
UG,'CM2 P (: _. { P ( _,2 P ( I. 1
LIG,'CM,'? S < B,92 S < 8,9? S ( 0,91 'ii
UG/CM2 CL ( O,43 CL ( B, 44 CL < O, ,JJ
UG,'CM_ K t'1.187 B.BS_ K ( B. l _ K ( O, 11}
UG,"CM2 CA _, 296 t}, eaB CA B, 25 1 e, B48 CA O, .x21 O, 849
LIG/CM,'? TI K e,046 TI e,Be? B,B25 TI 0,083 0,824
UG/C_2 V ( O.e31 Y ( e.I_35 V ( O. 034
LIG,'CM2 CR < O.ei_6 CR (,0.82? CR ( O.EI27'
UG/CM_ ,_IH < _.021 i'lH < t},023 t-lH ( 0.822
UG/CM;!. FE t._,,_50 O, B29 FE B, 405 O,02? FE O, 492 O, 032
UG.'CM_ CO ( 0,017 CO < B,BI? CO < O,tJl6
LII;/CM2 til 0,012 o,ee5 Hl ( o,OO9 NI 0,03? 0,_06
LIG,'CI_ CU 0,042 O,OO? CU B,t}?e (},Bee CU 0,074 O,OOe
LIG/CM2 _H O,Ol_ 0,085 ZH B,B3? 8,Be6 ZH _._,031 i}, I}05
UG/CM2 GA < O,Oe? GA < B,eBB GR < o.@,oe
UG/CM2 HG < B,EI26 HG < e,82B HG < 0.02(;
UG/CM2 SE < @,1_@7 SE < @.i)@? SE ( O.B_?
UG/CH2 PB < e,k)2? PB < e.e29 PB < 8,027
UG.'CM2 AS ,< e,OIO AS ( B,BIB AS ( O,81e

uG.--crr_ BR < e,ee? BR < e,OB? BR ,: O,BOZ
UG/CM2 RB ( _l.eI8 RB < B.BII RB < e.ole

AG
+/- +/- .i./-.

UG,"CM2 U < e,e44 U ( _I,0_3 U < i_.045
UG/CM2 SR < e,el? SR '< B,OI? SR K e. OI?
UG/CM2 Y < _.OIe Y < B,el? Y < O,elB
UG/CM2 ZR < e.et9 ZR < B.819 ZR ( O.OlB
UG,"CM2 rIB < 0,8I? HB < B,BI? HB < O,_)lB
UG."CM2 MO < e;ele MO ( e,ei9 MO < e.Ol8

AM
+t. +/- +/-

U_;,'CM2 _.U ( e. 19 RU < _.ZB PU < 0.2.0

IJG/CI'_°. PH ( B. IB RH ( i}.Ig RH < O. I9
Ur.,,'Crl?PI) < 0.21 PD < B.22 PD ( 0.22.
LIG,..I'I_AG < O.Z3 AG ( B.24 AG < 0.23
UG/CM2 Cb ( Z)._3 CD ( 0,24 CD (,0.23
UG/CM2 IH < 0.24 IH (,,B.25 IN ( 0.24
LIG/CM2 SH ( 0.24 SH < B.27 SH 0.38 0.12..

UG/CM2 5B < 0,28 5B ( 8.38 5B ( 0,29

'J%C1_2 TC ,' b_,C'] 'I'E ,: O.R,i TE ,' n,3I
UG/CM2 l ,' H.::.I I _' =i,j5 I , =I...:'.::
UG/CI'I?. ':'.; _ Ll,,',i" r'3 < tl,.'.LI I'.A ": 1.1,..'_:',
UG.'CI')2 Llll " 0.41 Ut_ ': L1,42 DH _, I,I,J._

I.'l._ I.II! [..H ,' _.1,;"1 LIt ',' Lt,41 I.l'l I.l,'JJ
LIG, I..II_ £3[_ '. L},41:, DI" _ U,_J3 UE LI,.-IL]

a

F.8



BEIF(BLQNK) 55,UG,,"CM2MN

,I-I- 4-1-

BL 0,26 eolE} AL 0,29 0, II
Sl 0,410 0,855 Sl 0,249 0,853
P < 0,04? P < 0,07'2
S < 0,838 S el,232 O,Bdd
CL < 0,048 CL 0,860 8,061
K < 0,814 K < e1,014
CA 0,057 8,887 CA 0,002 O,OO9
FE 0,142 0.815 FE < ti,14

I_" .i. .I-I-

51 < 1,5 Sl < 1.6
P < 0,85 P < 1,2
S < 0,_16 S < 1,00

.41' CL < 0,?.7 CL I,I0 0,25
K < 0,099 K < el, II
CA 8.095 8,042 CA (,O,094
TI < 8.045 TI < 0,053
v < 0,836 V ,c0,048
CR < 8,829 CR < 0,046
114 < O,82,2 rtl Gel,0 3, t}

: FE 0,144 0,t]15 FE < it, 14
CO ( 0,015 CO < 0.e116
141 < 8.010 Hl < el,ellel
qU 0,826 0.0t"46 CU 0,079 0,008
_I'I 0.015 8,004 ZII el.el64 O,SO?
GQ < 0,088 GQ < 0,008
HG < 0,027 HG < el,028
SE < 0,087 5E < 0,088
PB < PJ,029 PB < 0,029 '
QS < 0,007 QS < O,OII
BR < 0,007 BR el.el09 0. 004
RB < 0,818 RB < O,Ol|

+/- +/-

U < 0.045 U < 8,848

SR < 8,017 SR < el.Ol8
't < 0 018 Y < 0.019
ZR < 0 OZel ZR < 0,020
PIB <'8 018 HB < O.ell9
I'D < 0 818 1"10 < 0.019

+i. 4.1-

RU < 0.21 RlJ ( O,2l
RH < O.2el PH < el,Zel
PD < 0,2.2 PD < 0,22
aG ( 0,24 AG < 8,24
CD < 0,24 CD < 0 24
IH < 0,25 IH < el.26
Sl.t 0,3el O. 13 SH < 0.20
5B ,:0.30 SB < 0.30

rC , 11"4I TE ' rl, "q?
I ( i .7.i I , i.i.37
l:q t tl _t; 17'3 , II,_:'[_

Ull ' lJ it. I Ut.I tl, .-15

LIt , II ii Ltl I I, .I..'

CE _, U b I LE t I , ",LI

F.9
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LABORATORYANALYSESOF FILTER SAMPLESFORASBESTOS

Laboratory analyses for asbestos fibers are presented in this appendix.

Sampling for asbestos fibers was conducted during monitoring event "D". The

i results of the laboratory analysis of tile three filter cartridges used during

this monitoring event are reported in a letter from the analysis laboratory.

Each filter sample is identified by a sample number and sampling data

des( ri pt ! on.

Gol



Q I HANFORD ENVIRONMENTALHEALTH FOUNDATION

i

,'

t"

May 31, 1989 CO 14035

PacificNorthwestLaboratory
f,ISIN K6-08

Attn: Gail i.,Laws

_NALYSISOF FIBER,,CQ,,NTENTAS AN IN,PICATIONOF._.A_SBE_STOS{XPOS_LR_- WP# M69058

The three samples received May 25, '1989,reportec}lyfrom the Horn Rapids
Landfill, have been analyzed for fiber content using the approved NIOSH
Analytical Method 7400, lt should be noted that the method does not
distinguishbetweenasbestosand nonasbestosfibersbut ratheruses 400 power
phase contrast microscopy to count all particles with an overall length
exceeding 5 microns (_) and a length-to-widthratio of 3:1 or greater,
Resultsare as follows:

Air Vol, Fibers Fibers
_Sa_mDle_.m SamolincIOata _ (I.)__ _ >5 AL/cc

DIA Cassette#A263-A 2-23 89.1 <0.03 <0,02

D2A Cassette#A550-A 2.,23 g6,6 <0,03 <0,02

DA Cassette#N680-A(Blank) 2-23 -- <0.03 --

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

K. A. Lavaty
EnvironmentalHealthSciences

jt

P. O, gO]( 100. R ICHL ANO, wASHINGTON 99.1_2

G.2
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