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, EXECUTIVESUMMARY

Passivevapor extractionis a technologyunder developmentat the
U.S. Departmentof Energy'sHanfordSite. The technologyexploitsthe natural
flow of air throughthe subsurfaceas a means of mobilizingvolatile
contaminantsin the unsaturatedzone toward collectionpoints at the surface
for treatment. The flow of air throughthe subsurfaceis primarilya function
of the differencebetweenthe barometricpressureand the air pressurein the
soil. It is also a functionof the permeabilityof the soil.

Measurementsof the naturalair flows emanatingfrom wells open to the

unsaturatedzone in the 200 West Area of the HanfordSite indicate}hat
naturalair flow rates in and out _f the wells averageI to 8 stdft/min.
Maximum air flow rates of 50 stdft/min per well have been observed. The
differencesbetweenthe barometricpressureand the air pressure in the soil
near the well open intervalsare usuallyno more than severalinchesof water.
The pressuredifferentialarisesas a resultof the retardedresponseof the
soil air pressureto changesin barometricpressure. The permeabilityof the
soil controlsthe rate at which air flows into and from the soil. Low
permeabilitysoils will exhibitlow flow rates and requirea longer periodof
time to equilibratewith a change in barometricpressure. Changes in soil
depth and stratigraphyalso affectpressuredifferencesand flow rates.

Passivevapor extractionappearsviable as a technologythat can
complementactive vapor extractionunder certainconditions. Applicationsof
passivevapor extractionincludethose sites at which the contaminantis
primarilycontainedwithin a low-permeabilitystratum. The high air flows
achievableusing activevapor extractionhave little added benefit in this
case and requirerelativelyhigh personneland energy levels. Additional
applicationsof passivevapor extractionare on the edge of unsaturatedzone
contaminantplumeswhere concentrationsof volatilecontaminantsare low.
Active vapor extractionis more cost effectivein treatingthe higher
concentrationslocatedat the center of the vapor plume.

Demonstrationof a passivevapor extractionremediationsystem is
plannedfor sites in the 200 West Area used in the past for the disposal of
waste liquidscontainingcarbontetrachloride. The passivevapor extraction
units will consistof a 4-in.-diameterpipe, a check valve, a canisterfilled
with granular activatedcarbon,and a wind turbine. The check valve will
preventinflowof air that otherwisewould dilutethe soil gas and make its
subsequentextractionless efficient. The granularactivatedcarbon is used
to adsorb the'carbontetrachloridefrom the air. [he wind turbineenhances
extractionrates on windy days. Passivevapor extractionunits will be
designedand operatedto meet all applicableor relevantand appropriate
requirements.

Based on a cost analysis,passivevapor extractionwas found to be a
cost-effectivemethod for remediationof soils containinglower concentrations
of volatilecontaminants Passivevapor extractionused on wells that average
10-stdft3/minair fiow rates was found to be more cost effectivethan active
vapor extractionfor concentrationsbelow 500 parts per millio_by volume
(ppmv)of carbon tetrachloride. For wells that average5-stdft=/minair flow
_ates, passivevapor extractionis more cost effectivebelow 100 ppmv.

iii
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Annualized costs for passiveand activevapor extractionunder variousflow
rate and concentrationconditionsare summarizedin the followingtable.

, i J,ii , , ,,, i ............ ,,,,,, _

Active vapor Passivevapor extraction
extraction

ppm CCI4 500 stdft'/min I0 stdft3/min ""5stdft)/mi'n I stdftZ/min
per unit per unit per unit per unit
$/Ib CCI4 $/Ib COl4 $/Ib CCI4 $/Ib CCl4

i , ,i ,,i |,lli ii, i i,,i i l,m i, i i,i

5 $I,046 $411 $813 $4,040
i i i i i i ,ii ,i , J i i i, ....

50 $110 $49 $89 $412

I00 " " $58 ......... $29 '$4g'" .... $211

200 i, $32 .......... $19 ..... $29 " $110

....500.....si6.... sz_ ....szi s49'
" z,ooo'' 's_I ........ $i_....... $_3 .....529....
'5,o0o .... s7 " _9 ...... slo ........ sz3

.............. i ,,, _ ,,,i |L ,
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, ACRONYMSANDABBREVIATIONS

ARAR applicableor relevantand appropriaterequirement
ASIL acceptablesource impactlevel
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CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act of 1980
CFR Code of FederalRegulations
DOE U.S. Departmentof Energy
EPA U.S. EnvironmentalProtectionAgency
ERA Expedited ResponseAction
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FY fiscalyear
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1.0 INTRODUCTION
t

The technical,regulatory,and economicfeasibilityof using a new and
innovativepassivemethod for remediatingsoils contaminatedwith volatile
organiccompounds(VOCs)is examinedin the followingsections. This new
technology,passivevapor extraction,and its applicationare describedand
comparedto establishedin situ soil remediationmethods.

1.1 BACKGROUND

Wells with perforatedor screenedopen intervalsin the unsaturatedzone
have been observedto "breathe,"i.e., inhaleambientair from the surfaceand
exhale soil gas. This passivebreathingof the wells resultsprimarilyfrom
pressuredifferentialsthat occur betweenthe soil air pressurenear the open
intervalof a well and the barometricpressure.

Enhancingthe naturalbreathingprocesscreatesthe potentialfor
increasedremovalrates of VOCs from the unsaturatedzone. Passivevapor
extractionrefers to the enhancementand applicationof this breathing
phenomenonas a remediationmethod. Fundamentaltechniquesproposedto
enhancethe mass flux of VOCs includeincreasingthe soil-gasflow rate and
preventingambientair flow into the extractionwell while permittingair flow
into the soil some distanceaway from the well openings.

Active vapor extraction(also referredto as vapor extraction,soil
vapor extraction,vacuum extraction,and soil venting)refers to an in situ
soil remediationmethod that uses an appliedvacuum to removeVOCs from
unsaturated@oil. Typically,a vacuum pump capableof producingflows from 20
to 500 stdft_/minand negativepressuresas low as -10 inHg are attachedto
well casings. The casingsare perforatedor screenedat the desireddepths to
providepathway to intervalsof unsaturatedsoil. The vacuum pump inducesan
air flow throughthe soil that carriesvolatilizedcontaminantsto the well
and then to the surfacefor treatmentand/ordischarge.

Active vapor extractionis currentlybeing used to remove VOCs,
primarilycarbon tetrachloride,from the unsaturatedzone at the U.S.
Departmentof Energy's (DOE)HanfordSite. The primarygoal of this
remediationactivityis to reducethe potentialfor the continuedspread of
contaminationto the groundwater. Removalof the carbon tetrachloridefrom
the unsaturatedzone in the 200 West Area is being conductedby the 200 West
Area Carbon TetrachlorideExpeditedResponseAction (ERA),an environmental
restorationprogram.

Based on the initialERA site evaluationand on an engineering
evaluationand cost assessment,the preferredalternativefor removalof the
carbon tetrachloridefrom the unsaturatedzone was identifiedin the ERA
proposalas soil vapor extractionfollowedby abovegroundtreatment(DOE-RL
1991). A wellfielddesign feasibilitystudyto delineatethe optimumdesign
of the.existingwells and placementand type of new wells is describedin the
ERA proposal. As part of that study,the feasibilityof using enhanced
passivevapor extractionis being evaluatedas a complementarysoil
remediationprocessto activevapor extraction.
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Data collection and evaluation tasks designed to support the passive
vapor extraction feasibility study during fiscal year (FY) 1993 and FY 1994
are described in the FY 93 Wellffeld Enhancement Work Plan (Rohay and Cameron
1993) and the FY 1994 Wellfield Optimization and Site Characterization Task
Plan (Rohay 1994). Activities included monitoring parameters associated with
the natural flow from wells; investigating the feasibility of enhancing the
passive extraction of VOCfrom wells; numerical modeling of passive vapor
extraction; and integrating the natural flow factors, modeling results, and
known administrative tssues into a feasibility study of implementing a passive
vapor extraction system. This report presents the feasibility study
originally outlined in the FY 1993 work plan.

1.2 S%TEDESCRIPTION

Carbon tetrachloride was used in solvent extractiun processes at Z Plant
(now called the Plutonium Finishing Plant) in the 200 West Area to recover
plutonium from aqueous streams containing plutonium nitrate. Both organic and
aqueous liquid wastes from these processes were routinely discharged to the
soil column between 1955 and 1973, whenground disposal was ceased (OOE-RL
1991). The unsaturated zone beneath the carbon tetrachloride disposal sites
is approximately 65 m thick and Is composedprimarily of sands and gravels.

1.2.1 Uaste Dtsposal

The carbon tetrachlortde disposal sites include the 216-Z-1A Tile Field,
216-Z-9 Trench, and 216-Z-18 Crtb (Figure 1). The 216-Z-9 Trench operated
from 1955 to 1962 to receive all solvent and aqueous waste from the Recuplex
facility at Z Plant. From 1964 to 1969, aqueous and organic waste from the
Plutonium Reclamation Facility, which replaced the Recuplex facility, was
discharged to the 216-Z-1A Tile Field. The 216-Z-18 Crib operated from 1969
to 1973 and received aqueous and organic wastes from the Plutonium Reclamation
Facility.

Approximately 577,000 to 922,000 kg (363,000 to 580,000 L) of carbon
tetrachloride was discharged to the soil column at the carbon tetrachloride
disposal sites between 1955 and 1973 (DOE-RL1991). The total amount of
carbon-tetrachloride disposed to the soils represents less than one-tenth of
the total liquid (mostly aqueous) disposed to the sites.

1.2.2 Character|stics of the Site

The topography of the Hanford Site is relatively flat with elevations
ranging from 120 m (394 ft) above meansea level along the Columbia River to
greater than 1,000 m (3,280 ft) at Rattlesnake Mountain. The 200 West Area is
also relatively flat with elevations ranging from 200 to 225 m (656 to 738 ft)
above mean sea level.

The climate at the Hanford Site includes summersthat are warm and dry
and winters that are cool with occasional precipitation. The meanannual
precipitation at the Hanford Meteorology Station (adjacent to the 200 West
Area) is 16 cm (6 in.). The average wind direction is from the west-northwest
with an average wind speed of 4.8 km/h (3 mi/h).
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, Ftgure 1. Carbon Tetrachloride Disposal Sites and Associated Hells.
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The geology of the 200 West Area consists primarily of basalts overlain
by fluvial and glaciofluvial sediments (Figure 2). The sediments are, from
youngest to oldest:

• Hanford formation- glaciofluvial gravels, sands, and silts
deposited by middle to late Pleistocene cataclysmic flood waters

• Early "Palouse" soil - silt and fine sand, posstbly fluvial or
fl uvtol acustrine

• Plio-Pletstocene unit - basaltic detritus and a carbonate-rich
paleosol, often referred to as the caliche layer

• Ringold Formation - a series of alluvial sands and gravels, and
overbank and lacustrine deposits of late Miocene to Pliocene age.

The unsaturated zone, which consists of sediments of the Ringold
Formation, Plio-Pleistocene unit, early "Palouse" soil, and Hanford formation,
ranges in thickness from 58 to 82 m (190 to 269 ft) across the 200 West Area
and from 60 to 66 m beneath the carbon tetrachloride sites. Because the
Plio-Pleistocene unit (caliche layer) is less permeable than the other units,
it may temporarily divert or perch liquid and/or dense vapors and may result
in slower travel times through it. Vapor extraction tests indica);e tJ)at the
air permeability of the Hanford formation is 2 x 10"a to 5.6 x 10TM cm%

The uppermost aquifer in the 200 West Area is unconfined and located
within the Ringold Formation. The saturated thickness of the uppermost
aquifer ranges from 67 to 113 m (220 to 371 ft). Groundwater flow directions
are generally radial outward from the southwest portion of the 200 West Area
primarily because of the continuing influence of the residual groundwater
moundunderlying the decommissioned216-U-10 Pond. Recharge to the aquifer is
primarilyartificialrechargefrom waste disposalactivities.

1.2.3 Extent of Contamination

Results of previous characterization activities for the carbon tetra-
chloride site were used to refine the site conceptual model of the carbon
tetrachloride behavior and distribution (Last and Rohay 1993). In this
refined conceptual model, the highest concentrations of carbon tetrachloride
are located in the vicinity of the 216-Z-9 Trench; concentrations in the
vicinity of the 216-Z-1A Tile Field and 216-Z-18 Crib are typically one to two
orders of magnitude lower. Carbon tetrachloride vapor has been detected
throughout the unsaturated zone, at depths ranging from the surface to 63 m
(207 ft) below ground surface, but the highest concentrations appear to be
associEted with the early "Palouse" and Plio-Pletstocene layers.

At the 216-Z-9 Trench, the carbon tetrachloride concentrations appear to
be highest adjacent to and north of the disposal facility. The soil-gas
survey results indicate that the highest near-surface soil-gas concentrations
of carbon tetrachloride (72 parts per million by volume [ppmv]) and chloroform
are located just north of the 216-Z-9 Trench. The highest subsurface carbon
tetrachloride vapor concentrations (over 10 000 ppmv)were measured in wells
and deep soil-gas ports near the trench. The highest carbon tetrachloride
concentrations (up to 37.8 ppm) detected in sediment samples were from a well
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, Ftgure 2. Generalized Hydrostrattgraphic Columnfor the Z Plant Area.
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drilled adjacent to the trench in 1992 (299-W15-217). In addition, concentra-
tions of carbon tetrachloride extracted from wells in the 216-Z-1A/Z-18
wellft_ld during vapor extraction operations typically range from ZOOto
1,000 pp_; concentrations extracted from wells in the 216-Z-9 wellfield have
been as high as 28,500 pp_.

Sediment and subsurface soil-gas samples indicate that the highest
concentrations of carbon tetrachloride in the unsaturated zone are associated
with the early "Palouse" soil and the top of the Plio-Pleistocene unit,
located at a depth of approximately 35 to 40 m. The early "Palouse" soil is a
fine-grained unit with high porosity, small pore-size distribution, and
relatively low hydraulic conductivity; the Plio-Pleistocene unit is a calcium
carbonate-cemented horizon with very low hydraulic conductivity. Numerical
flow simulations appear to support the contention that the early "Palouse"
soil is the primary repository ?or carbon tetrachloride and other VOCs.

Well construction and wastewater disposal histories suggest that someof
the older existtng wells, including deep groundwater wells, had the potential
to provide a vertical conduit for the downwardmigration of carbon tetra-
chloride and other contaminants directly to the aquifer. However, column pore
volumeestimates and numerical model simulations suggest that, at the
216-Z-g Trench, the wastes likely reached the water table irrespective of
whether poorly sealed wells provided a preferential pathway.

Perched water has been encountered at the 216-Z-9 Trench above the
Plto-Pleistocene unit. The source of this perched water is probably the
currently active 216-Z-Z1 disposal facility southeast of the trench.

Concentrations of dissolved carbon tetrachloride detected in the upper
10 m o@the unconfined aquifer (as defined by the lO-p/b contour) have
accounted for approximately 2% of the total carbon tetrachloride inventory
(DOE-RL]991, Appendix B). The dissolved plume is estimated to cover an area
of 13 km< and appears to be emanating from the area of the disposal sites and
extends primarily to the north. The highest concentrations observed have been
7,000 to 8,000 ppb, which is approximately 1%of the solubility limit of
carbon tetrachloride in water.

Sampling data from one well (zgg-w15-6) also suggest that carbon tetra-
. chloride occurs deep within the aquifer, at least near the 216-Z-g Trench,

where dissolved carbon tetrachloride was detected 52 m below the water table.
However, the well itself may have provided the preferential pathway for the
vertically distributed contaminants.

Carbon tetrachloride has also been detected in the 200 West Area away
from the disposal sites. During drilling and monitoring throughout the
200 West Area since 1987, carbon tetrachloride vapor has been detected in
borings both above and below the Plto-Pleistocene unit. Most of the reported
detections were below the Plio-Pleistocene unit, although wells west, north-
west, and south of the 216-Z-1A/Z-18 area had detections both above and below
the caliche.

Plutonium and americium have been detected in the soils at the Z16-Z-1A
Tile Field, and naturally occurring radon was detected in the vapor extracted
from the tile field. Plutonium and americium were also present in the soil at
the 216-Z-9 Trench and strontium and americium at the Z16-Z-18 Crib.
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, 2.0 TECHNICALANALYSIS

A comparisonof the technicalcapabilitiesand limitationsis presented
below for passivevapor extractionand activevapor extraction.

2.1 PASSIVEVAPOREXTRACTION

Passivevapor extractionis proposedas a complementarytechnologyto be
used in conjunctionwith standardactivevapor extractionmethods. Active
vapor extractionwould be used to extractsoil gas from areas of high VOC
concentrationand within zones exhibitinghigh vapor phase permeability.
Enhancedpassivevapor extractionwould be used in areas of lower VOC concen-
trationand in relativelyimpermeablesoilswhere extractionrates are limited
by gaseousdiffusion. A primaryadvantageof passivevapor extractionis
lower capitaland operatingcosts. The low cost of passivevapor extraction
allows for many small passivevapor extractionsystemsto be installedon
individualwells within a contaminatedsite and to be operatedfor extended
periodsof time. This allows for remediationof sites in which soil-gas
transportis limitedby diffusion.

2.1.1 Passive Airflow Data

Wellhead monitoring stations have been used to measure temperatures,
pressures, air flow, humidity, and VOCconcentrations at many wells located
within the carbon tetrachloride plume beneath the 200 West Area of the Hanford
Site. Each monitoring station includes a canister containing granular
activated carbon (GAC) in line with and below an exhaust stack. The canister,
which is open at its top and bottom, and stack are secured to the top of the
selected well. Instrumentation is inserted below the base of the GAC
canister. This configuration is shown in Figures 3 and 4. Typical instrumen-
tation includes type-K thermocouples, a humidity sensor, a barometric pressure
gauge, a differential pressure gauge, a hot-wire anemometer (flow meter), a
wind speed cup anemometer, and a data logger. These instruments are described
in Rohay and Peters (1994).

The rate that air flows into or from a well was found to be a function
primarilyof the differencebetweenbarometricand subsurfaceair pressure and
the depth of the well's open interval. These relationshipsare shown
graphically;n Figures5, 6, and 7 using data collectedfrom two wells
(29g-w18-246and 299-W18-247)with similarconstruction,located160 m
(525 ft) apart and with open intervalsat similardepths (FigureI).
Well 299-W18-247was sealed and the pressuresmonitored,while well
299-W18-246was unsealedand the air flows monitored. For well 299-W18-247,
the pressure at the upper open interval(36 to 39 m [119 to 129 ft] below
ground surface)mirrorsthe barometricpressurebut with a small time lag
(Figure5). The pressureat the lower open interval[49 to 52 m (162 to
172 ft) below ground surface]also shows a small time lag relativeto the
barometricpressure,but the lower intervalpressurevariationsare
significantlydamped. This dampingeffect is a result of a calichelayer
locatedbetweenthe two open intervals.
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• " Ftgure 4. Example Wellhead Monitoring Statton.
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Figure 5. Sealed Well and Barometric Pressure for Well 299-W18-247.
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• Ftgure 6. Well Flow Rate andDifferential PressureAbovethe CalJche.
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Figure 7. WellFlowRateandDifferentialPressureBelowthe Callche.
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Figures 6 and 7 showthe subsurface differential pressure for
. well 299-W18-247 overlain on the airflow rates above and below the caliche

layer, respectively, for the nearby well 299-W18-246. In both cases there is
a strong correlation with the sign and magnitude of the differential pressure
and the direction and magnitude of the flow rate. A positive sign indicates
flow out of the well, and a negative stgn indicates flow into the well.

The subsurface air pressure ts a complex function of the barometric
pressure and properties of the soils around the well. Modeling of subsurface
Air flow is being performed to quantify this function and to predict the
effectiveness and radius of |nfluence of a passive vapor extraction system.
Inputs to the model will include wellhead monitoring data and data obtained
from tracer gas testing. Whencompleted, this model will be used as a tool
for optimizing the design of and the spacing between passive vapor extraction

. systems. The tracer gas testing wtll provide information on airflow pathways
and VOCmovementtn the unsaturated zone.

A summaryof the data collected from six of the monitored welils is
provided in Table 1. This table includes airflow rates and concentrations.
The wellhead monitoring concentrations are in parts per millton by volume of
carbon tetrachlortde, while the baseltne monitoring concentrations are in
parts per millton by volume of organics that are assumedto be carbon
tetrachlortde.

2.1.2 Passive Vapor Extraction System Conceptual Design

A proposed passtve vapor extraction system utilizing a ball valve, a
check valve, GACcanister(s), saturation indicator, and wind-powered turbine
fan is shown in Figure 8. The ball valve ts used to seal the well while
working on downstream components; the check valve will prevent flow of ambient
air into the well; the GACwill capture carbon tetrachlortde vapors; the
saturation indicator will change color prior to VOCbreakthrough of the GAC;
and the turbine will provide additional air flow from the well.

The check valve is'required to prevent the inward flow of ambient air
that would tend to dilute the soil gas VOCconcentration around the well. The
use of check valves should increase the average VOCconcentration of the
extracted soil gas. Additionally, wells located around the passive vapor
extraction system could have check valves Installed that only let ambient air
into the well and the unsaturated zone to which it opens. These wells could
be used to selectively direct air flow in the unsaturated zone toward, for
example, the passive extraction well.

The GACcanister will be a standard 50-gal unit containing a nominal
200 lb of GAC. Alternatively, a low-pressure drop c_nister of a radial flow
design may be used for wells with particularly low natural air flows. Such
designs decrease the air pressure drop across the GACbed. Assuming a 25%
loading, a single 200-1b canister can load 50 lb of carbon tetrachlortde.
Depending on the flow rate and concentrations, this should be adequate for
2 weeks to 1 year of operations. A second GACcanister may be required to
ensure that no VOCsare released to the atmosphere when the first canister
saturates. An indicator will be placed near the outlet of the GACcanister to
signal when this canister is nearly saturated. The indicator changes color
with exposure to VOCs.

13
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Average outt'l ow |Average Average Time of Ttme of concentration (plxnv) Depth
outflow Inflow outflow inflow open #

(stdft3/min) (stdft_/re|n) (%) (%) Wellhead Baseline tnterval |

_ monitoring monitoring ___
4.7 4.4 52 48 404 137 70-80, ! o

1.3 1.3 62 38 N/A 38 _
1. l 1.3 43 57 N/A 44 _

I W18-246 U o.g ].0 51 49 N/A 30 _

7.6 6.4 56 44 33 53 ! _

------ •W18-7 2.7 2.3 53 47 N/A 31 196-204 o" l
• ata given is the combined flow from the upper and lower intervals.L = lower interval.
U = upper Interval.
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, Figure8. PassiveVapor ExtractionSystemConceptualDesign.
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A wind-poweredturbinefan will be placedon the systemoutlet to
provideadditionalvacuum to increasethe naturalair flow. A wind-powered
device shouldbe particularlyeffectivebecausethe highestwinds typically
occur when the barometricpressureis fallingand passivewell air flows are
the greatest.

For purposes of this evaluation, tt is assumedthat a passive vapor
extraction system would be implemented outside of any radiation zone and would
not require high-efficiency particulate air (HEPA) filtration. Should HEPA
filtration be required, an 8- by 8-tn. filter and housing could be used.

2.1.3 Passive Vapor Extraction Applications

The application of passive vapor extraction to the carbon tetrachloride
plume below the 200 West Area may be especially appropriate because of the
presence of the low-permeability caliche zone. As dense nonaqueousphase
liquids such as carbon tetrachloride flow through the unsaturated zone, they
leave behind residual organics in the interstitial spaces of the soil. The
amount of residual ltqutd tends to increaseas permeabilitydecreases. Soil
sample resultsand numer;calmodelingstudiesindicatethat a majority of the
carbon tetrachloridecan be found in the early "Palouse"soil and the caliche
(Plio-Pleistoceneunit) (Last and Rohay Igg3).

The presenceof carbon tetrachloridein the calicheand early "Palouse"
units reducesthe effectivenessof vapor extractionbecauseof the low permea-
bilityof these layers. Extractionof soil gas from a regioncontaininga
low-permeabilityzone may be impactedby rate of gaseousdiffusionthrough the
zone. Soil gas will preferentiallyflow throughhigh-permeabilitysoils
ratherthan throughlow-permeabilitylenses,such as the calichelayer.
Carbontetrachloridevapors must firstdiffusethroughthe low-permeability
calicheto higher permeabilitysoilwhere i_ can be swept away by the flowing
soil gas. As extractionproceeds,the carbontetrachlorideis removed from
the surfaceof the low-permeabilitycaliche,therebyincreasingthe diffu-
sionaldistanceand decreasingthe extractionrate. This conditionresults in
a decrease in the soil-gasconcentrationwhile a vapor extractionunit is
operatingand then an increaseafter vapor extractionhas ceased. (This
response,in fact, has been noted duringoperationof the activevapor system
at the 216-Z-1ATile Field.) Tha decreasedremovalefficiencyobservedmay be
accommodatedby cyclingthe use of activevapor extractionbetweenseveral
wells to allow the soil-gasconcentrationsin the idlewells to reestablish
equilibrium.

The airflowrates achievableby passivevapor extractionwill usuallybe
low enoughthat soil-gasconcentrationswill be near equilibriumlevels,
whereasactive vapor extractionoften will not be at equilibrium,especially
at the lower soil vapor concentrations.Thus, the averagesoil-gas
concentrationswill often be greaterfor passivevapor extraction.

The comparativecost/benefitof passivevapor extractionmust be
measured in terms of a decreasedsoil-gasextractionrate but achieved,in
most cases, at a lower cost per pound extracted. For a given set of extrac-
tion wells, it is predictedthat a site can typicallybe remediatedby passive
vapor extractionat a lower cost but over a longer time periodthan required

16
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• by activevaporextraction.Activevaporextractionis morecost-effective
wheresoil-gasconcentrationsare high. In otherwords,at increasedconcen-
trations,the energyand laborrequiredby activevaporextractionare used
more effectivelyin termsof massof soil-gascontaminantsremoved.

Becauseof its relativelylowercapitalcostsand inherentlylower
operatingcosts,passivevaporextractionmay be particularlywell-suitedfor
useon an extractionwellafteractivevaporextractionhas beenusedto
removea majorityof the easilyvolatilizedcontaminants.For similar
reasons,passivevaporextractionmay be morecost-effectiveon extraction
wellslocatedon the edgeof an unsaturatedsoil-gasplume. Activevapor
extractionmay be morecost-effectivefor treatingthe higherconcentrations
in the centerof the plume.

In allof the applicationsof passivevaporextractionpreviously
discussed,the goal is extractionof soilgas. An alternateapplicationof
passivevaporextractiontechnologyis thecontrolleduse of naturalair flow
to containor reducethe horizontalmigrationof a soil-gasplume. This could
be accomplishedby placingwellsarounda soil-gasplumeand usingcheck
valvesthat allowairflowonlyintothewell andthe subsurface.Whileit
seemsunlikelythatthisalonewouldmeetmostremedialactiongoals,it might
proveto be a usefulcomponentof a containmentalternative.

2.2 ACTIVEVAPOREXTRACTION

The applicationof activevaporextractionis similarto thatof passive
vaporextractionin thatsoilgas is withdrawnfromcontaminatedareasof the
unsaturatedzoneand treatedfor removalof VOCs. Unlikepassivevapor
extraction,however,in activevaporextractiona vacuumis appliedto the
extractionwellsusinga blower. The typicalactivevaporextractionsystem
alsoincludesa waterknockouttankto removeentrainedwater,an air cooler
to reducethe temperatureof thegas streamtemperaturedownstreamof the
blowerand priorto the GAC,GACcanistersfor adsorptionof VOCs,and a
processcontrolsystem. Due to theuse of activevaporextractionon wells
locatedwithinthe carbontetrachloridedisposalsitesand the co-
contaminationof thesesiteswithradionuclides,the activevaporextraction
systemsalso includeHEPAfiltration.Figure9 showstheseactivevapor
extractioncomponents.

Passivevaporextractionis comparedto two alternativeconfigurations
of activevaporextractionsystems.The first,activevaporextractionwith
offsitethermaloxidationof GAC,is the baselinesystemthatis currently
operatingat the 216-Z-IATileField. A recentengineeringstudy(WHC1993)
identifiedactivevaporextractionwithonsitedesorptionof the GAC and
thermaloxidationof the VOCsas themostcost-effectivetreatmentmethod.
Therefore,activevaporextractionwithonsitethermaloxidationis also
includedin thecurrentfeasibilitystudy. Offsiteandonsitethermal
oxidationarediscussedin Sections2.2.1and 2.2.2,respectively.
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Figure 9. Active Vapor ExtractionSystemDesign.
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, 2.2.10ffstte Themal Oxidation

One of the terms of the existing GACregeneration contract is that
loaded GACcanisters are transported by truck to a reactivation facility.

At this facility, carbon tetrachloride-laden GACts transferred from the
loaded canisters into a high-temperature thermal incinerator. The incinerator
ts designed and operated to convert carbon tetrachlortde to carbon dioxide and
hydrogen chlortde at high effictencies. A scrubber contacts incinerator flue
gas with an aqueous solution of sodium hydroxide. The scrubbing captures
particulates fomed by attrition of the GACdurtng tts passage through the
incinerator. The scrubber also neutralizes hydrogen chloride produced by
oxidation of the carbon tetrachlortde. Clean exhaust gas vents from the
scrubber to the atmosphere.

The empty canisters are decontaminated, refilled wtth fresh, reactivated
GAC, and transported by truck back to the Hanford Site. The vendor cost for
this service is $1.42 per pound of GAC.

2.2.20nstte Themal Oxidation

Onsite thermal oxidation requtres that carbon tetrachloride and other
VOCsbe desorbed from the GACprior to high-temperature thermal oxidation.

Desorption at a re]atively low temperature (121 to 177 °C [250 to
350 °F]) is a process routinely used in industry to remove materials such as
VOCsand water vapor that have been adsorbed onto GAC, thus restoring the
adsorption capacity of the GAC. Desorptton is usually accomplished by passing
a low-pressure stream of superheated steam, heated nitrogen, or heated air
through the bed of GAC. The elevated temperature of the steam or gas vapor-
tzes the adsorbed materials and sweeps them out of the bed. The desorbed
materials are then fed to the thermal oxidation process.

Carbon tetrachlorlde in the thermal oxidation influent gas stream is
oxtdized at high temperature to carbon dioxide and hydrogen chloride. Carbon
tetrachloride destruction efficiencies of 99% or higher are possible if the
oxidation is carried out at 982 to 1,093 °C (1,800 to 2,000 °F) and ample
residence time and turbulence are allowed. The hydrogen chloride that is
formed must be treated by a neutralization process before the gas stream can
be emitted.

Carbon tetrachlortde is nonflammable and has a low heating value.
Therefore, a supplemental energy source such as propane or electric heating
must be used to maintain the operating temperature. The heat in the treated
gas stream would be 98% recovered through regenerative heat exchange by means
of a silica grave] bed contained within the oxidizer. Figure 10 shows a
schematic diagram of the proposed process. The thermal oxidation unit would
require only electrical energy.

Warmair carrying desorbed carbon tetrachloride would enter one end of
the silica bed and approach the heating elements. The silica grave], which
would be maintained at 1,093 °C (1,800 °F), would rapidly heat the gas. The
water in the stream would react with the carbon tetrachloride, oxidizing 99%
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' or more of it to carbon dioxideand hydrogenchloride. The heat releasedby
oxidationof carbon tetrachloridewould raise the temperatureof the gas
streamby 6 to 11 °C (10 to 20 °F). After combustion,the exit portionof the
silicabed would be heated by the exhaustgas stream that would rapidlycool
to approximately 150 °C (300 °F).

Thermal oxidation of carbon tetrachloride would generate hydrogen
chloride at a concentration of approximately 4,000 ppmv. An acid dry scrubber
system for the hydrogen chloride would consist of a chemical receiving and
storage system, a chemical metering and transport system, a scrubber where the
dry chemical and hydrogen chloride-contaminated exhaust gas from the thermal
oxidation unit are brought into contact, a baghouse filter, and a secondary
waste chemical transport and temporary storage system.

A more detailed description of onsite thermal oxidation is provided in
WHC (1993).

3.0 REGULATORYANALYSIS

It was assumedthat all applicable or relevant and appropriate
requirements (ARARs) identified in the ERAProposal (DOE-RL1991) for vapor
extraction and GACoffgas treatment are ARARsfor passive vapor extraction as
well. The following discussion draws from both the ERAProposal (DOE-RL 1991)
and from a memoprepared by Battelle HumanAffairs Research Center (HARC) for
Westinghouse Hanford Company(Appendix A). Sections 3.1 through 3.6 contain a
review of the individual ARARsas they relate to passive vapor extraction.

3.1 RADIATIONPROTECTION- AIR EMISSIONS

Chapter 246-247 of the Washington Administrative Code (WAC) contains
requirements that are implemented by the Washington Department of Health and
address monitoring, control, and reporting of airborne radionuclide emissions
from specific sources to ensure compliance with applicable standards, includ-

• ing the requirement for best available radionuclide control technology. The
requirements specifically apply to DOE facilities. The term "radtonucltde" is
defined to mean any nuclide that emits radiation. However, the dose-based220 222
standardsthat must be met excludedoses due to Rn, Rn, and their decay
products. Thus, sourcesof such emissionsare completelyexcludedfrom these
regulations.

Currentmonitoringand best professionaljudgmentindicatethat
imp!em_ntationof passivevapor extractionunder the ERA does not representa
new sourceof radionuclideemissionsother than radon,which is excluded from
these regulations. Therefore,currentcompliancewith this regulationwould
continue.

21



WHC-SD-EN-TI-245, Rev. 0

3.2 NATIONALEMISSIONSSTANDARDSFORHAZARDOUSAIR
POLLUTANTS(NESHAPS)- RADIONUCLIDEEMISSIONFROM
DOEFACILITIES

Title 40, Code of Federal Regulations (CFR), Part 61, Subpart H applies
to operatto_ at anx.J)OE facility that emit any radtonucltde into the air
other than "VRn or "Rn. The standard requires that radtonucltde emissions
not cause a memberof the public to receive an effective dose equivalent of
10 mrem/yr, There are detailed monitoring, reporting, and record-keeping
requirements for all emission points within the factltty having the potential
to discharge radtonucltdes in quantities leadtng to an effective dose equiva-
lent to a memberof the public of more than 0.1 mrem/yr. Other emtsston
points would require periodic confirmatory measurementto verify that emis-
sions are below the threshold. In addition to these monitoring and reporting
requirements, any fabrication, erection, or installation of a new building or
structure, or modification, within a facility that emits radtonucltdes must be
approved if the new construction or modification causes emissions greater than
the 0.1 mrem/yr effective dose equivalent.

Current monitoring and best profes)tonal Judgment indicate that imple-
mentation of passive vapor extraction under the ERAdoes not represent a
source of radtonucltde emissions other than radon, whtch is excluded from
these regulations. Current compliance with this regulation would continue.

3.3 PREVENTIONOF SIGNIFICANTDETERIORATION

Chapter 173-403-080 WACand 40 CFRSection 52.21 provide that construc-
tion of a major stationary source (or a major modification to a source) in an
attainment area requires a Prevention of Significant Deterioration (PSD)
technology permit and the application of best available control technology.
The PSD review is triggered by greater than threshold emissions of "criteria"
pollutants such as sulfur dioxide, particulates, and certain VOCs. For the
ERA, the "significant net increase" of VOCemissions that would trigger PSD
review ts 40 tons/yr. The ERAas currently configured and including Imple-
mentation of passive vapor extraction would result in an estimated maximum
carbon tetrachloride emission of only 1.8 tons/yr and thereby is exempt from
PSDrequirements. Thus, current compliance would continue.

3.4 CONTROLSFORNEWSOURCESOF TOXICAIR POLLUTANTS

Chapter 173-460 WACapplies to sources that may emit one or more toxic
air pollutants ltsted in the regulations, Including carbon tetrachloride and
hydrogen chloride, and that commencedconstruction after September 18, 1991.
Before constructing, installing, or establishing such a source, the owner oP
operator must seek and obtain approval for a notice of construction. To
receive construction approval, the new source must use best available control
technology for toxics (T-BACT) and demonstrate that emission levels are
sufficiently low to protect humanhealth and safety from potential carcino-
genic or other toxic effects. The demonstration regarding emissions is made,
in the first instance, through comparison with acceptable source impact levels
(ASILs) to unrestricted access areas specified in the regulations. The ASIL
for carbon tetrachloride is 0.067 pg/m_ (maximumannual average).
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• The passive vapor extraction system would be subject to the substantive
requirements of this ARAR, including the control technology requirement
(T-BACT) and the ASIL demonstration. Regarding the T-BACTrequirement, the
GACcollection system would in itself be T-BACTfor emisslons from the
wellheads, according to the Washington Department of Ecology, so no further
technology would be required. Regarding the ASIL demonstration, as detailed
in the ERAProposal (DOE-RL1991), it was demonstrated that emissions of up to
5 lb/day of carbon tetrachlortde from the GACexhaust resulted in unrestricted
access area concentrations that met the ASIL. The maximumemissions from a
passive vapor extraction system would be 0.06 1b/day of carbon tetrachlortde
from each well. The numberof wells used for passive vapor extraction would
be limtted to ensure that the current compliance would continue.

3.5 RESOURCECONSERVATIONANORECOVERYACT (RCRA)AIR EMISSION
STANDARDSFORPROCESSVENTSANDEQUIPMENTLEAKS

The Resource Conservation and Recovery Act (RCRA) Part 264 Treatment,
Storage, and Disposal Requirements provide substantive and procedural require-
ments for the treatment of hazardous waste. The RCRASubpart AA process vent
standards apply to vents from certatn waste managementunits that manage
hazardous waste with an annual average total organics concentration of
10 parts per mtllton by weight or greater. The affected waste management
units include distillation, fracttonatton, thin-film evaporation, solvent
extraction, and air or steam stripping operations and associated tanks.

In the preamble to the final rule adopting these requirements, the U.S.
Environmental Protection Agency (EPA) discussed their applicability to
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA)removal and remedial actions and specifically stated that they would
not be ARARsfor, amongother things, "in sttu soil vapor extraction."

The RCRASubpart BB equipment leak standards apply to emissions from
valves, pumps, compressors, pressure-relief devices, sampling connection
systems, and open-ended valves or lines where the equipment contains or con-
tacts hazardous waste streams with organic concentrations of 10 wt% or
greater. The requirements include identifying, monitoring, maintaining, and
keeping records for affected equipment. They also include certain performance
requirements. For example, sample connections must have closed-loop purge
systems and pressure-relief devices must operate with "no detectable
emissions." The EPAhas stated that these standards would be considered ARARs
for equipment components installed at CERCLAsites that contain or contact
such substances.

As a result of the permit exemption available for onstte activities at
CERCLAsites, a RCRAtreatment, storage, and disposal permit is not required
for the ERA, although substantive RCRAtreatment standards must be followed.
Regarding the Subpart AA requirements, active vapor extraction and passive
vapor extraction are specifically exempt. The only equipment affected by
Subpart BBwould be the canisters, piping, and valving used to contain the
loaded GACthat, at design adsorption capacity, contain up to 30 wt% carbon
tetrachlorids. Applying Subpart BB to a passive vapor extraction system would
be a matter of extending the design constraints and operating procedures
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already in place for equipment and operations associated with loaded GAC
canisters within the extsttng ERA.

3.8 HAZARDOUSSUBSTANCERELEASEREPORTING

40 CFRPart 302 requires that as soon as a person tn charge of a
facility has knowledge of a release of a hazardous substance tn an amount
equal to or exceeding tts reportable quantity, the person must immediately
notify the National ResponseCenter. Federally permitted releases (i.e.,
releases under air or water emissions programs) need not be reported. In
addition, releases of a continuous nature need be reported only once. The
reportable quantity is 4.5 kg/day (10 lb/day) for carbon tetrachlortde.
2,270 kg/day (5,Q._O lb/day) for hydrogen chloride, 0.1Ct for WORnor 2_Rn,
and 0.01Ct for "'"Pb (a decay product of radon).

Passive vapor extraction will not be utilized on wells with carbon
tetrachlortde concentrations greater than 500 ppmv. The higher sustained
passive air flows measured in well) at the 200 West Area carbon tetrachlortde
site were in the range of 20 stdft/mtn. This flow and the maximumconcen-
tration allowable would result in an extraction rate of 6 lb carbon tetra-
chloride per 24 h. Thus, even if a well were to vent directly to atmosphere,
the reportable quantity would not be exceeded. The use of GACwith an assumed
99% removal efficiency would result in a maximumemission rate of 0.06 lb/day.
According to the RCRAPermits Section of EPARegion 10, the CERCLA302
requirement is specifically a notification requirement, not an enforceable
emissions level. For this reason, the CERCLA302 levels are generally not
considered ARARsfor CERCLAactions In _egton 10. In particular, the actual
applicability of the CERCLA302 reportable quantity level to ongoing treatment
emissions was questioned. It was stated that the federally permitted release
exemption should be applicable to any CERCLAaction and, therefore, any air
emissions should be covered by applicable air quality regulations, not CERCLA
reportable quantity regulations.

Further discussion with EPAHanford Site representatives may be
necessary to determine whether the CERCLA302 regulation is in fact an ARAR
for the ERA in general and passive vapor extraction in particular. However,
such a determination is moot in this case, as passive vapor extraction would
not trigger the reportable quantity requirement.

4.0 COSTANALYSIS

This section is divided into two parts, system costs and cost effective-
ness. In Section 4.1, assumptions are identified and cost estimates for
active vapor extraction with onsite regeneration, active vapor extraction with
offstte thermal oxidation, and passive vapor extraction are presented. In
Section 4.2, the cost analyses are summarized and the different systems are
compared.
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. 4.1 SYSTEMCOSTS

This section describes the methods used to estimate costs for the three
vapor extraction system alternatives: acttve vapor extraction wtth onstte
regeneration, active vapor extraction wtth offstte thermal oxidation, and
passtve vapor extraction wtth offstte thermal oxidation.

4.1.1 Basts for Estimated Cost

It was assumedthat operation of a 500-stdft3/mtn acttve vapor extrac-
tion system extracting from a sertes of wells can be compared dtrect]y to
multtple passtve vapor extraction systems that generate an equivalent combined
flow.

Each vapor extraction systu has separate ftxed costs that tnclude all
of the necessary equipment to de]lver soil vapor to the GACand a stack for
discharging the eff]uen_. The capacity of the active vapor extraction system
Is assumedat 500 stdft_/mtn, the same as that of the ortgina] active vapor
extraction system Installed at the 216-Z-lA Tt]e Fteld.

Active vapor extraction ts assumedto operate 6,000 h/yr, yte]dlng a
tota] operating efficiency (TOE) of 68%. At tht$ TOE, whtch 1§ based on
operation 24 h/day, 5 day/week, and 50 week/yr, 180,000,000 ft_/yr of atr ts
extracted and treated. The passive vapor extraction units are assumedto
operate 4,400 h/yr, yte]ding a TOEof 50%. This assumesthat fa]]tng
barometric pressure results in outflow of soil gas from the we]]s 50% of the
time. The captta] cost for passtve vapor extraction is based.on the number of
untts that wl]] extract a combtned air f]ow of 180,000,0_0 ft'/yr. This
resu]ts in 68 passive vapor extraction units at 10 stdft_/min each, 136
passtve3vapor extraction units at S stdft°/min each, and 682 units at
1 stdft/min each.

Capita] costs inc]ude equipment purchase costs and tnsta]]atton costs.
Active vapor extraction equipment tnc]udes a 25-brake horsepower (Bhp) b]ower,
a water knockout tank, a HEPAfi]ter and trat]er, 12 GACcanisters, and
instrumentation and contro]s. For onsite regeneration, the cost of a thermal
oxidation system ts added to the price of the active vapor extraction. The
equipment cost of a passive vapor extraction system inc]udes costs associated
wtth two 200-]b GACcanisters, a ba]] va]ve, a check valve, and a wind
turbine. The tota] tnsta]]ed equipment cost is estimated by mu]tip]ying the
equipment costs by 2.5. Thts factor inc]udes equipment purchase costs p]us
7.8% for taxes and 21% for hand]tng, p]acement, and anchorage. The sumof
these costs is further increased by 8% for instrumentation and contro]s, 10%
for outside faci]ities, 5% for auxt]lary equipment, 27% for engineering, 16%
for contract administration, and 15%for project management,yie]dtng an
overal] factor of 2.5 times the purchased equipment costs.

A capita] cost item that was not tnc]uded was that associated wtth
placement of the vapor extraction we]]s. This may be significant because, due
to the ]ower f]ows, passive vapor extraction wi]] have a sma]]er radius of
inf]uence and thus impact a sma]]er vo]ume of sol] than active vapor
extraction. To remediate a given site, in genera] more extraction we]]s would
be required for passive vapor extraction than for active vapor extraction.
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Information regarding the effective radtus of Influence for passtve versus
acttve vapor extraction Is betng Investigated but ts not currently available.
Additional methodsfor Increasing the radtus of Influence (wind-poweredvacuum
pump,surface seals) andthe extracted sotl-gas concentrations (check valves)
for passtve vapor extraction and utilizing low-cost cone penetrometer
extraction wells are also betng Investigated. The results of these studles
wtll be Incorporated at a later date.

Operating andmaintenancecosts tnclude bastc operating, maintenance,
electricity, and chemical (e.g., GAC)costs. The GACcosts are dtrectly
related to the massflux of carbontetrachloride (_C14) that passesthrough
the carbon canisters. At a flow rate of 500 stdft'/mln, 1 pp% would be
equivalent to 0.0128 lb of carbontetrachlortde per hour. Ustngthts flux
rate, the total numberof poundsof carbon tetrachlprtde adsorbedat a gtven
concentration per year can be estimated (e.g., for a sot1-gas concentration of
50 pp_ carbon tetrachlortde, 0.0128 lb CClJh/ppmv* 50 ppmv * 6,000 h/yr =
3,8401b CClJyr).

The activevaporextractionis assumedto utilizethreefull-time
equivalent(FTE)operatorsand supportpersonnelIn the caseof offslte
regenerationof GAC and4.0 FT[ in the caseof onslteregeneration.The
passivevaporextractionunitsareassumedto requireone FTEoperatorper

30,000Ib of carbontetrachlorldeperyear (e.g.,at 50 ppn_,(0.0128Ib
CCIJh/ppnt_* 50 pp_ * 4,400h/yr)/(30,O00Ib CCIJyr/FTE) $100,O00/FTE
$9,400.Thls is basedon a requirementof fouremployee-hoursto replace
saturatedGAC canistercontaining60 Ib of carbontetrachlorlde.
Additionally,passivevaporextractionrequiresthatan operatorcheckeach
systemweekly. It is assumedthatthlstakesI h/monthper passivevapor
extractionunit.

Maintenanceis estimatedat 7_ of the installedcapitalcostfor active
vaporextractionand2_ for passivevaporextraction(Petersand Tlmerhaus
1980)..Activevaporextractionwithoffsiteregenerationusesa 25-Bhpblower
andelectricitybasedon a costof $O.04/kWh.Activevaporextractionwith
onslteregenerationincludesa 2)-Bhpbloweras wellas a themal oxidation
systemthatconsumespowerat a rateof 2.3 kWh/Ibof carbontetrachlorlde
(WHC1993). The acldscrubberIs estimatedto use 3.2 Ib of tronaperpound
of carbontetrachlorlde.(Tronais naturalmineralcontainingsodiumsesqul-
carbonateand is usedin dry scrubbers.)

WastedisposalcostsincludethoseassociatedwithoffslteGAC regenera-
tion in the case of activevaporandpassiveextractionwith offslteGAC
regenerationor offsitedisposalof usedtronain the caseof onslteregener-
ation. Costsforthe GAC are basedon a 25 wt_ carbontetrachlorldeloading
factor. Costsfor disposalof spentscrubberslurryare basedon the assump-
tionthat scrubberslurryisgeneratedat a factorof 1.4timesthe rateof
tronausage(WHC1993).

Equlvalentuniformannuallzedcostsforeachalternativewere calculated
assuminga 4-yearoperatinglifeand a I0_discountratefor the installed
capitalcostsplusthe annualoperatingand maintenanceandwastedisposal
costs. The overallcost-effectivenesswas determinedby dividingthe equiva-
lentuniformannuallzedcostsby the poundsof carbontetrachlorlderemoved
fromthe soilannually.
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• 4.1.2 Cost Esttmtes

As described ip Section 2.1, the rate of passive air flow from wells is
a complex function of the well configuration, depth of open intervals,
unsaturated zone permeability, and the difference between barometric pressure
and soil air.pressure. Therefore, a range of passive air flow rates--I, 5,
and 10 stdft_/mln--from individual wells were assumed. These values represent
average airflow rates. Thts range is representative of rates measured in most
of the wells that have been monitored in the 200 West Area (Table 1). Cost
estimates were madefor three passive vapor extraction systems, each assumed
to constst 9f passive vapor extraction units placed on wells providing 1, 5,
or 10 stdft'/mtn of air flow

System costs were estimated for a range of soil-gas concentrations.
This was necessary because operation and waste disposal costs are a functton
of concentration. Cost estimates were madefor soil-gas concentrations of 5,
50, 100, 200, 500, 1,000, and 5,000 ppmv of carbon tetrachlortde and are given
in Tables 2 through 8, respectively.

4.2 COSTEFFECTIVENESS

Thts section compares the overall cost of sot1 vapor removal and
treatment for the three vapor extraction system alternatives.

Table 9 and Figure 11 show that the overall costs range from $3 to
$4,000 per pound of carbon tetrachloride removed. At concentration levels
below 50_ ppn_of carbon tetrachlortde, passive vapor extraction units on
lO-stdft_/mln wells will treat the soil vapor at the lowest cost. At
5,000 ppmv, active vapor extraction with onstte regeneration w111 treat the
soil vapor at half the cost of any other method. Because of the relatively
low cost of onstte regeneration, active vapor extraction is the most cost-
effective method at higher concentrattgns of carbon tetrachlortde. Passive
vapor extraction units used on 1-stdft_/mtn wells have the highest costs of
the systems analyzed. At concentrations greater than 500 ppmv, costs are
predominantly waste disposal costs for treatment of the GAC.

The unsaturated zone wells in the vicinity of the 200 West Are_ carbon
tetrachloride disposal sites have an average airflow rate of 5 stdft_/mtn
based on current data. Therefore, active vapor extraction should be used on
all of these wells with soil-gas concentrations greater than 100 ppm_carbon
tetrachlortde. Passive vapor extraction should be used on wells wi th
concentrations below 100 ppmv.

5.0 SUPP.ARYANDRECOMMENDATIONS

Natural air flows emanating from wells open to the unsaturated zone in
the 200 We;_tArea carbon tetrachlortde site have been found to average from 1
to 8 stdft_/mtn. These natural air flows can be employed tn a passive vapor
extraction system to remove contaminated soil gas from the subsurface.
Passive vapor extraction can be designed and operated to meet all ARARs.
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w 4_

5 R_ _m, l_bCO_: Ilq m Fr_ ;:s m :D_t ,'4" u,,............. (1_ w

_o
NOTE8 O m

[1| CalalM(ml_ al AVE unllm121_Z-1Alndud_ blm_. wMw Im_lmul link. HEPAIHIw& _. 12_ _. _ _ _ _. "o <ID
c_mm._ a_km_uoncwt,_Im:m_mA_ _m_m._tpi_,_dmoqmm.,o_k_mUon,_ .mjnmzlJm._.xmc_1.._:_dmnmnoWm_m.
on_ m,m_add,_ ¢x_ ,,tmmd _m wmmcorn_ WHG_Sm,_n0__ _. :' or+
COrn d I:_ Indudetwo2(X_ GAGcmmm, d_:k vldm,rod*rod ttmne. Coraliw PVEuniti, $2,000 eech,linet_l formeber of PVEi_im ,,,,,h

o
[2] TotalInstnkdequilxne_costs- 2._qlU_ _

The2.5 factorIsequipmentco_ plus7.8_ tram and21% handing,pi:wnoN andm:hm_. "[hiseumIs incremMby8% ;-_-wT,_,_m_,,-_--.;_, vJ
_0'_oum_faci_, and5'X,audiwyequWn.._T'-,_m. k incrmmdby27_enOk,eemg._e_m _r_on, ._.
m__5%_j_ mn,nm_L o

[31 OneFTE- 100,0005_, PVE(:ootsoreforchangingoutsaturst_lGAC (4 hrpercanlsW,_ b _) _ _ o
PVEWst_s (_.0hrAmltp.rmonm). -o"oIq 7'X,_ _ equ_'w_corn_ AVEmd2'X,_. PVE.

161 Coet for HCI ecnd)berchendcd (Irona),3.2 IbtrmmperlbCCI4,SZ2ORmIra.. c-J
17] $5.88_bCCM(1.425AbGAC,25% CCI4Ioedinil). o
181 Cc__odram HClmuld_ chemical(_rone),amain40_w_m Increm_ _, _ _) _ _ _ _ _, _7_ m _.
(9] (0.31547* inMadiedequipn,m_c:oMs)+ OAM . wml dispomd.
l_Ol corn;x,'poredo_CCa4rmov_ tramU__.
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5W) odm 500 leM_ 10 ic_rm 5mdrn 1 wxdrm Q

GAC, offab GAC, ot,'_ perd perd pm"d
'r_m,d Odd,too,"num_O,dd,_,.

lI _ =m,0S,_. '
IE_ ooltl: ill $100,000 $100,461 S138,000 S272,000 $1.:SO4.CX:)0 ."',:::1
Total imtadlad coots: [2] $250,000 $478,152 $340,000 I;660,000 $3.410,000 r,_

..,k,,

,,c

2 opmune&mlr'_wm,_(ozu)corn,,S/yr: ...,.9,aak:Olin co_s: [3] $3oo,o0o $4oo,000 $02.172 $132,9"/2 $400,672 "', i=
Madrdonsnce cesta,: [4] $17,500 $33,331 $6,800 $13,800 $88,200 m
Elec_cityc,cmU: l'J] $4,4m _,lme So W $0 --"
Chemical eoets: [6] $0 $5,425 $0 I;0 $0 r_ :3"
Total O&M ¢oaB: $321,978 _030,227 $88,972 $146,572 11528,772 X (-_r4- I

•"5 ul
m [:3

3 WMto_ coete,$/yr: n
GACcalu: [7] M?,530 $0 $07,5.1 N7,530 187,S30 co" r_
Acid_ wine_: ta] SO $7,4m SO SO SO _" zI
Total wwte diopo_l 0o8t8: $87,539 $7,491 $87,530 $87,539 $87,538 := -4

I,,-.4

(.'1'1 u') i
'-' 4 _Equivaikintuniform mnnumltza_coots (EUAC): 191 $488,382 $586,830 $293,7/'1 $448,631 $1,802,064 _'< r_

r4. U'l
5 R_wr,,,_,_._,'-,-,-.SabC_'_.J4: !101 1;:S2 ,ICaO $19 _ _l't0 _ ..3

_O
rip

NOTES -_ <
[1] Clphl ¢Ootl Of AVE urll d 216-Z-lA _ ii_Jo_mr,wIMr Iowdlout laink, HEPA iilMr & Inilw, 12 (3A,C,cBnilBm'a_H illiilnasleellai&_naindCOelb'Ot. _ .""s

O,r._ethennuloxlduUo,tom In_lu_AVEequ_"mmtplue_. mklnUon.,_Im rWUalaU_._ _ _ _. _" o
Om_ them_oxkU_eommtUmU_Irom_m corninWHC_903umg"__ rul_. r,-..,,.h

Co_u _r PVE tnciucletwo 2(XXbGAC c_rdalum,check valve, amdudlndtuddne. Coot per PVE d b $2,000 eoch, me trodfor number of PVE aqamme
[2] Total _ equilmmnt coet8 " 2.5*equilNnonl coils. =_

The 2.5 fldor il equipnlent coet plul 7.8% time Ind 21% Ilmnlflng, Pll:alment laid mldlom01. "IlVl lure il kllCmllld by8_ ,,m,,,,,,,,,,,,.,,,,,,,,,.,:...... vl
10_, outiddeMcilRkm,and 5% madlisw equilmmnL Thte oum Io Ira=fuNd by27_15_, 16_ coe_mctaidminMba_, r_o
amd15% woJe_ _ 0

[3] One FTE - 1U0,000$/yr, PVE ooeM am for d'amging out ubnt_ GAC (4 hr Per cmiNm', 80 Ib _ _ _ "o
PVE m (1.0 hr/unil per m0nlh). "o

141 _ _tobml_ _ forA_ Ind 21mrmforFmVE,- <

15] _ pomr,2_ehp,@S0.04,'mNh_' AVE.
[6] C,oetforHCa_ dw_ (trom),3_.b tromp_b CCS4,$220Aontrot o
[7'] $5.60 41)CC14 (1.425/_ GAC, 25% CCi4 Iomdin0_ ¢4"
18] co_todlmmeHO_ chemical(tn:m).mr._'m,10'_w_l/Ira:mine(205NsCl._ _) _ _ _ _ _. _17_ _ _ v,
[9] (0.31547 "inaDIbd equipment coad_). O&M + waiadedtlpoa_.
Pc)] corn pwpo.ndo_CCa4removedh_mthe_a.



500 ppmv ....... "-.4
Nterm_ve: AVE AVE PVE I'VE PVE o"

oa, eAc.o,,h r-r,,t W,,a Wd o,

Equipnmd cools: [1] $100,000 $256,75J8 $138,000 $272,000 $1,384,000 ,..,

Told inMdled call: [2] $250,000 $641,881 $340,000 $680,000 $3,410,000 _.
,,,,k,

2 omraune&n._mnm_ (o&u)corn,S_. <
BasicopemlnOcoel( p] S300,000 1400,000 $1m_3_ S2_0.031 _37.831 a.
UakVWw_corn: [4] $17,5OO S44J32 S6,_O $_3.eoo Sm_oo =Ju
E_ com" [5] S4.4_ IS,02T SO SO SO ---'

=i:Ctwnk:dcorn: _ SO $13,5e2 SO So So r,_ -,-
TotalOAM coMB: $321,976 $452,958 $178,031 $223,631 S805,831 X (--)

(-t. i
-S u_

3 Warndepo_lcom,l_. a,
n i

GAC cx)i: 17] $218,847 SO $218,847 $218,847 $218,847 r+
Add m:nd)bw wine costs: [8] $0 $18,728 SO 80 $0 -" _=-

o I
iTolal _ dlqxxml coals: $218,847' $18,728 $218,847 $218,847 $218,847 =s -4

I
r_ 4 EqulvMmt unlbfm mmmllzed coMs (EUAC): [9] $819,690 $674,185 $502,138 $856,998 $1,900,431 "_ r_

t_ 4b
*'+ ul

_o
NOTE8 0

[1] Clpitll cells of AVE unl It 218.Z-1A klciulk_ blow_, MII_ _ rink, HEPA tilt I iI_lllr, 12 _ _ _ _ _ _ "1o <rD
om_ thenndm_ion comIndudeAVE_ p_u_dmx_Jon,o_Non,one_._vm_on. mld_ m.vSk,OW,,_.m. -s
_ U'wn._,o0dd_oncm,_e_Un.,_edmn sy_Wncorn_nWHC,.m ume",__ row'. _' or4,
_ _ Pvs_ude m,o2ooboAcc.,vmm,checkvm_,ml wnl_ C,o__x."PVEunlt_ S2.000_ch,_e _ fornmVx."ofPVE_mnx,. -'-

(2] Tolal InelMled equllxne_ costs -, 2.5*equilmw_ coMs. o
The 2.5 fxctor Is eqtdlmmnt coM plm 7.8% bins and 21% Iwdk_, plmcenmnland _. This sum is Incremed by 8_ klMnm,4nll/cwlb_, w
10_ oulxide fm_ll, and 5'& audlmy eqUilXne_. This sum Is _ by 27_ mginmm_, 16_ _ adminiMndlon, (.n

[3] One FTE -, 100,(X)_, PVE coMx m'_for ch_ out IdumbM GAC (4 hr pw clfdMm,, 80 Ib CCt4/cldMm,) mxl checkklg 0
PVE syxlems (1.0 Iv/unit per month). "Io-[3

14l 7!_,_ lolalequlpnmlm farA_ md 2_II,for_.oNmun_prom'.2_e_. @S0.04/kWh_ AVE.
[el c_ _ H_ m_bw d_nV_ (_m). 3_ I_trampwbCO4.S2204m_m_.
[7] $5.68/Ib CO4 (1.425/Ib GAC, 25_ CCI4 loading), of,4
[8] coy iodlqx_eHO_ chemk_ttrone),ama.e40'_wV0_h:mw (20,S_ _ _) _ _ _ _ _. _IT_ m _. ,-,-
[91 (0.3154T * In.died equilmmnt coMN + O&M + wrote dtqxmd.
(_o] cornperpou,do_CO,14remo_fromthe_l.



1000 ppmv w
Ntonudive: AVE AVE PVE PVE P'VE .,,.,°"

500 edm S00scfm 10ecfm 5m:fm 1 wfm ca
GAC,o4rlrullu GAC.omh perunit perunit perunto

ThernmlOzldzdkmThemi _
llCaltal ooulu.Wq_':.

Zqumwd _ [1] $_00,000 S337,ms $1S,000 $272,000 $_,_,oeo ,--=1
Talll inetdudc_)eM: [2] $250,000 _143,g05 $340,000 SWK),000 $3.410.CI00 Q,.

,.,,dl.

210wnUng & _ (O&M)eoetu,S0yr: -,.
BM_ o_ ocmts: p] S300,000 S,m0,000 _,ee2 s33s.4a2 Sem,os2 a.
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Chendcalcosts: . [6] ,SO $27,125 $0 $Q $0 rrv I::
iTalalO&Mcoots: $321,976 $470,(157 $304,462 $3152,082 $734,262 x -i'-

, *" o3 warn dblmal axR, S_. n
_GACcrate: [7] $437,804 $0 $437,004 $437,004 $437,m4 r4. ,

-'" r11
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..-i
i u,} ,_,
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tn I%)
ft. 4h,

_R,,,,ov,,_Ca4: ____U_q_ _ __ _11 _13 _ ® u,3 ,.

;o
NOTES O

[1] C,q_IM(role of AVEunitat216-Z-1Aim:ludl_ Motor, m Imm:k_t trek, HEPA_ & _. 12GACcmletem,md _ aml(:m/ImL m <..5
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5000 plxnv o"
Alkm_al,'_nD: AVE AVE I'VE _ _ o

500odm 5(X)ocfm 10 Icfm 5lcfm I m:fm
co
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c-l_=ol S_. ..... .-.
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(=
,mik,

owmt_ &mmmm: (oa_)a=t_ S_. _.
Bmk=operM_ col: [3] $300,000 $400,000 $1,325,112 $1,385,912 $1,693,512 cm

• _ coils: [4] $17,500 $128,710 $6,800 $13,600 $68,200 --"

i_c,x_ _ S4.4m m_es so so so _ z:
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m ¢,n
n [:3

GACcoma: I7] $2,188,468 SO $2,188,488 $2,188,488 $2,1M,468 "" r_
o z
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' Table g. Individual Extraction System Operation Cost Summary.

Active vapor extraction Passive vapor extraction
500 5O0

ppm stdft3/min stdft3/mln I_ 5 stdft3/min stdft_/mln
CCl4 GAC, offsite GAC, onsite stdft/min per unit per unit

thermal thermal per unit $/Ib CCI4
oxidation oxidation $/Ib CCl4 $/Ib CCl4
$/Ib CCI4 $/Ib CCl4

i i , i

5 $1,046 $1,325 5411 $813 $4,040

so "' $110 '$140' ' $49 $s9 $4'iz'"
100 $58 $73 ' $2g $49" '$211

200 " $32 '$3g 51g ..... $2g 5110 '

500 $16 .... $17 $13 $17 $49 '

i,'000 $11 ..... 510 5'11 $13 $29

5,000 $7 $3 $9 $10 $13
.. , , ,,,,.
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, A passtve vapor extraction system capable of meeting the technical and regula-
tory requirements was found to be a cost-effective method for remediatton of
sotls c_ntatntng low concentrations of VOCs. For wells that average
5-stdft_/mtn natural airflow rates, passive vapor extraction is more cost
effective than active vapor extraction at carbon tetrachlortde concentrations
at or below 100 ppmv.

On the basts of the Information gathered to date regarding passtve
extraction, |t ts recommendedthat passtve vapor extract|on conttnue to be
developed as a remediatlon method. The following character|zatton and
development tasks wt11 be required.

• Develop and butld a prototype passtve vapor extraction remedtation
system.

• DemQnstrate the passtve vapor extraction prototype at the 200 West
Area carbon tetrachlortde stte.

° Develop a mathematical model of passive extraction. Thts model
wtll provtde refined estimates of passive vapor extraction
effectiveness. Additionally it wi11 allow for a sensitivity
analysis of the Important parameters that wtll be characterized
for each extraction well. It is anticipated that these Wtl1
include verttcal permeability. The model wtll be vertfted wtth
stte data.

• Perform tracer gas studies to determine stte parameters for the
mathematical model. These parameters wtll include permeability,
radius of influence, and carbon tetrachlortde mass transfer
constants.

° Conttnue wellhead characterization efforts. Data gathered by this
task will be used to develop and verify the mathematical model,
support demonstration of passive vapor extraction, and provide
additional site characterization information to the ERAprogram.

These tasks were all Initiated by FY 1993 and are continuing Into FY 1994 as
part of the FY 1993 and FY 1994 wellfield task plans (Rohay and Cameron1993,
Rohay 1994).
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• MEMORANDUM

Date: May 20, 1992

To: Mike Hagood, Rick Cameron

From: FredM_s, MarinaSkumanich

Subject: ERA ARARs
..m-

The followingis anexpandedversionof ourreviewof theARARs andassociamdair
monitoringrequirementspotentiallyapplicableto the200 WestAreaCarbon
TetrachlorideERA previouslyuansmiuedby memodatedApril 23. 1992.

In s_. we continueto believethatwith minorexceptionsthe ARARs analysisinthe F._CA & EA is correct."WeaLsobelieve that the air monitoring_tly being
conductedmeets applicableenvironmentalrequirements. We have not performed a
"Hanfordcompliance"(DOE orders)analysis, but can do so ff you would like.

Below we discuss two preliminarynhtmn (hazardouswaste designation and the
CERCLApmmit exemption) and then provide our own analysis of the potential ARARs
listed on Table '7 of the EE/CA & EA. A discussion of occupationalhealth and safety
requirementsapplicableto the ERA is included as Appendix 1 to this memo. Finally,
Appendices 2 and 3 provide additionalinformationon the AgARs analysis: Appendix
2 reviews the crite_a for dete=miningif carbontetrachlorideis a Washington State-oniy
dangerouswaste; Appendix 3 provides informationon the applicationof Washington
state well drilling standardsto the ERA.

w

•HazardgusWasteDesismation

In connectionwith the ERA. aswith all CEP.CLAresponseactions,a thresholdissuein
analyzing potential ARAP,.sis whether the materialbeing managed is a hazardouswaste under
EPA's definition (or a dangerouswaste under Ecology's broaderdefinition). The detm'mination
as to whether a material is a hazardous(or dangerous)waste requiresa two-stage inquiry.
First,one must deuumine whether the mauuial is a solid waste. Second, if a material is a solid
waste, one must determineWhetherit is also a ]lazardouswaste (or a dangerouswaste) - by
virtue of exhibiting a hazardouswaste "characteristic"(ignitability, corrosivity,reactivity, or
toxicity), by virtue of having been specifically "listed"by EPA, or by meeting the designation
criteria for being a Washington "state-oniy"dangerouswaste.

Under EPA and Ecology definitions, solid waste is essentially, any solid, liquid, semi-solid, or
contained gaseous materialwhich is discarded,has served its intended purpose,or is a
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manufacturingor mining by-product. While this definition is obviously quite broad,there is at.
least some ambiguityabout whethercarbon tetrachloridevapor in the soil, which is a gaseous
material,but not a containedgaseous material,can be a solid waste. Indeed, we have spoken
with two different people in the dangerouswaste permits office at Ecology, both of whom
insisted thatthe vapor itself could not be a solid waste, since it is an unconfined gas.

We are somewhat skepdeal of Ecology's analysis. The thrustof F.PAregulation of hazardous
waste (e.g., the mixlme, derived-from,and conudned-inprinciplesdiscussed below) is "oncea
hazardous waste, always a hazardouswaste,"at least undi the materialno longer exhibitsa
hazardouswaste characteristic(in the case of characteristicwaste) or is de-"_ed (in the case of
Listedwaste). It seems to us illogical to conaludethat a material thatwas clearly once a solid -_
waste (discardedliquid carbontetrachloride)could escape regulationas a hazardouswaste
merely by its vaporization. In addition,EPA policy apparendyholds that even if the vapor
itself is not strictlya solid waste, if it is coming out of contaminatedmedia that would qualify
as hazardouswaste (underthe contained-inprinciple,discussed below), then vaporextraction
would still be hazardouswaste treatment,since the treatmentis actuallyof the concarninau_l
media. Therefore,our assessment is that the ERA shouldbe assumedto betreating "solid
was_" under the EPA definition, even though the treatmentis of uncontained carbon
_¢wachloridevapors.

C.mbonletrachlofidethatis a solid waste can qualL_ as one of threekinds of hazardous
waste: characteflsdchazardouswaste, listed hazardouswaste, or Washingtonstate-only
dangerouswaste. It is a _c hazardouswaste if, using the test method known
asthe"toxicitychamclefisdcleachingprocedure"(TCLP), theresultingexwactfrom a

-,representativesample exceeds .5 milligramscarbontetrachlorideper liter. It is a lined
hazardouswas_ (having the waste code 1:001) if it was used as a solvent in de_g
opec_dons. It is a Washingtonstate-only dangerouswaste if it is found to be toxic,
persistent,or carcinogenicbased on criteriaspecified in Ecology's dangerous waste
ll__ons.

Media containing carbon_hloride waste (e.g., soil) and/ormatm-h_ oth_e
associau_dwith carbonteuachloride treatment (e.g., treatmentresiduals),can be

• consideredhazardouswaste under a series of EPA rules: the "mixtm_""derived-from,"
and "containedin" principles.

• Whena hazardouswaseeis mixed with a non-hazardoussolid waste, the entiremixture
is potentially subject to regulationas a hazardouswaste by virtueof the "mixturerule."
The rrdxuuerule differs in its applicationdependingon whether the hazardouswaste
_on of the mJxtme is a charactefi_'c hazardouswaste or a liSled hazardouswaste.
Specifically, a ndxmre of a sol/d waste and a chara_c hazardouswaste is a
hazardouswaste only ff the m/xtm_ itself exhibits a hazardouswaste chamclefi_'c. In
conuast, a _ of a solid wa._.eand a listed hazardouswaste escapes regulation as a
hazardous_ only if h has undergone the long and onerousprocess of "delisfing".
(There is a minor exception for certainlistedhazardous wastes thatwere listed solely by
virtueof exhibiting a hazardouswaste characteristic. As with characteristicwastes,
mixturesconutiningthese listed wastes are considered hazardousonly if the mixture
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exhibitsthe characteristicfor which the wasteswere Listed. None of the Listedwastes
• potentiallypresentat the 200 West ERA fall underthis exception).

$in_Jarly to the mixture rule, when a hazardous waste is treated, s_ored, or disposed of, o
any solid waste thereby generated can also be a hazardous waste bY virtue of the
"derived-from rule." Like the mixture rule, however, the derived-from rule differs in its

application depending on whether the waste involved is characteri_c hazardous waste
or listed hazardous waste. Specifically, if the waste being ueated, stored, or disposed of
is a characteristic waste and the solid waste thereby generated does not exhibit a
hazardous waste character_dc, then it is not a hazardous waste. However, if the waste

being ueated, stored, or disposed of is a listed-hazardous waste, then solid waste --
thereby generated is also a hazardous waste unless it is delisted.

It should be noted that last December, in Shell Oil Co. v. EPA. 950 F.2d 751 (D.C. Cir.
1991), the Court of Appeals remanded the mixture and derived-from rules on the
grounds that EPA had failed to give proper notice and oppomanity for comment when
they were originally promulgated. EPA then re-promulgated the rules on an interim
basis and is taking comments on alternative approaches. Thus, although these rules are
ra_ in effect, they could change in the near future.

EPA has consumed the mixture and derived-from rules to apply to contaminated media.
This construction, which was upheld in Chemical Waste M_v.aeement. Inc. v. EPA. 869
F.2d 1526 (D.C. Cir. 1989), is known as the "contained-in" ininciple. Under
principle, contaminated media con_g hazardous waste are themselves subject to
regulation as hazardous waste unlms they no longer exhibk a hazardous waste
chantcteri_c (in the caseof media containing characteristicwaste)or theyhave been
deUstedCmtl'.ecaseof media containinglisted waste). Under evolving EPA policy, it
is also possible that contan_a_d media may escape regulation as a hazardous waste
once they have been "decontaminated," presumably to health-based or _und
levels. EPA has not established such levels and has stated that un_ it does so, the EPA
regions and authorized states may set them on a case-by-case basis.

Applying the preceding concepts to the ERA, one could argue that the carbon
teu-achloride in the soil and groundwater beneath the 200 West Area includes listed
F001 hazardous waste (spent carbon teu-achlorideused in degreasing)becauseit was

repo_nedly used,in Z-plant cleaning operations. That the carbon tetrachloride was

i-pparently discarded before the waste was _ in 1981 would not affect this result.As EPA has repeatedly smr_: "Hazardous waste listings under RCRA apply m wastes
whose managem_t ceased p_ior to the effective date of the rule listing or identifying
them as hazardous." As EPA has further explained,

this does not mean that wn_ that have been previously disposed mus_
be exhumed for proper management once a rule lisdngthem ashazardous
has been promulgated. However, if such wastes are being actively
managed (e.g., excavated, stored) after the effective date of a rule
identifying them as hazardous, they must be managed in accordance with
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all applicable listings and any other requiremenr.s under RCRA.
..,

However, according to Jim Green, the carbon te_ach]orid¢ found at the 200 West Area
was technically used not as a solven4 but as a fire suppressant (plutonium milLLngscan

• represent a fire hazard) and as a carrier for the actual solvent, _-butyl phosphate. If
this history can be confL-med, it would be consis_nt with Doug Shcrwood's statement
to us that EPA and Ecology do not currently consider the carbon te_'ach]oride in 200

i

West Area soils to be a listea waste. This issue will continue to require monitoring by
the ERA

Independent of the listed waste determinationrthe 200 West Area contamination might ....
still be a characteristic hazardous waste. This determination is based on whether the
contaminated media fails the TCLP test As under the listed waste analysis, however,
this possibility would only be relevant once the waste is actively managed, since the
TCLP test became effective in 1990--Lher the end of carbon tetrachlorlde disposal at the
200 West Area. (Carbon tetrachloride was not a characumstic Waste under the former
"exu_ction procedure" (EP) method for determining whether a solid waste exhibits the
toxicity charact_rdc.)

Finally, it is possible that even if the carbon tetrachloride does not qu_ as a
characu_tic waste, it could still be a Washin_on state-only dangerous waste under
Ecology's regulations. The analysis required for making this detem_ation is
summarL-.edin Appendix 2 of this memo.

In summa-y,carbon tetrach]oridein thevapor being extrac_d, in the various stagesof
treatment, and in treatment residuals should for the time being only be considered
hazardous waste if the given mixture exhibits the toxicity characteristic by virtue of
failing the TCLP test (or a dangerous waste if it is toxic, persistent, or carcinogenic
under Ecology rules).

CERCLA Permit Exemption

Under the CERCLA National Contingency Plan (NCP), no federal, state, or local
pcrm/ts arc required for on-site response actions, such as the EILA. "On-site" means the

ar._.___ealextent of con_minarion and all suim.ble areas in very close proximity to the
contamination necessary m impleme,_t the response action. EPA has clarified that
"areal" includes the air above the site and also includes situations where the response
activity occurs entirely on-site but the effects cannot be strictly limited to the site. As
an example, EPA has stated that a direct dischargeof CERCLA wastewater would be an
on-site activity if the receiving water body is in the area of contamination or in very
close proximity to Thesite, even if the water flows off-site.

On the basis of the above principles, air emissions from onsite ERA response activities
do not require federal, suste, or local perrmts.

A-6
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AP,ARs Analysis
t

Our analysisofthe_ecificARARs listedinTable7 oftheEEICA & EA isasfollows.
o

I. .Ch.246-247WAC (RadiationProtection-AirEmissions).
Theserequirementsaddressmonitoring,control,andreportingofairborneradionuclide
emissionsfromspecificsourcestoassurecompliancewithapplicablestandards.They

specificallyapplytoDOE facilities."Radionuclide"isdefinedtomean any nuclidethat
emitsradiation,butthedose-basedstandardswhichmustbemet excludedosesdue to

radon-220,radon-222,andtheirdecayproducts,soarguablysourcesofsuchemissions
arecompletelyexcludedfromtheseregulations."Source"isdefinedasthepointof ....
releaseofairborneemissionsofradionuclidematerials.Existingsourcesmustregister

withtheDepartmentofHealth(DOH). New ormodifiedsourcesmay notbegin
consu'uctionuntila noticeofconsu'ucdonhasbeenapprovedandmustusebest

availableradionuclidecontroltechnology(BARCT). DOH hasdiscretiontoimpose
appropriatemonitoringrequirementsand torequirecompliancedemonstrationtestsat
the emissions source. In addition, facility owner/operators arc required to submit a
semi-annualinventory of radionuclidesreleased tounrestrictedareasinairborne

emissionsduringtheprevioussixmonths.Compliancewithapplicablestandardsis
determined by using EPA-approved samplingprocedures at the source, together with
EPA-approved modeling procedures, to calculate the dose to members of the public at
the point of maximum annual air concentration in an unrestricted area.

Applying the above requirements to the ERA, we conclude that (I) these requirements
do not apply to any emissions of radon-220, radon-222, or their decayproducts, (2)
given ctu_ent results f_om the on-site continuous air monitoring equipment as well as
professional judgment, there is currently no reason to believe that the ERA is a new
source of any other radionuclide emissions, and (3) ff it is determined that the ERA is a
source of other radionuclide emissions, the CERCLA permit exemption relieves the
ERA from the requirement to obtain construction approval, but B ARCT and air
monitoring requirements would apply• In this case, the existing HEPA filters should
satisfy the BARCT requirement. According to Cathy Sow_, DOH has been notified of
the ERA activity, and has agreed that these regulations currently do not apply.

2. 40 CFR Part 61. Sub0m't H (NESHAPS for Radionuclide Emissions from DOE
l:acilitie ).
Except for certain radioactive waste disposal activities, these requirements apply to
operations at any DOE facility that emits any radionuclide into the air other than
radon-220 or radon-222. _aci]ity" is defined to mean all buildings, structures, and
operations at one contiguous site. The overall standard requires that radionuclide
emissions should not cause a member of the public to receive an effective dose
equivalent of 10 millirems ]mr year. There are detailed monitoring, reporting, and
recordkeeping requirements for all emission points within the facility with the potential
to discharge radionuclides in quantifies leading to an effective dose equivalent to a
member of the public of more than 0.I rnillirem. (The effective dose equivalent is to be
calculated using prescribed modeling procedures.) For other emission points, periodic

° .o° ..
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confirmatorymeasurementare requiredto verify that emissionsare below the threshold.
In addition to these monitoring and.re_ordng requirements, any fabrication, erection, or
insrzllationof a newbuildingor m'ucture,ormodification,withina facilitythatemits
radionuclidesmustapplyfor andobtainapprovalfor the consu'ucdonor modification.
Thisapplicationandapprovalprocessis againexemptedif the effectivedose equivalent
to a memberof the publiccausedby all emissionsfromthe newconstructionor
modificationis less than0.1 milliremper year.The exemptionis not availableunless
thefacilityis otherwisein compliancewithSubpanH.

Applying the above requirements to the ERA, we conclude that (I) these requirements
do not apply to any emissions of radon-220,-r_on-222, or their decay products, (2) --
given current results from the on-site continuous air monitoring equipment as well as
professional judgment, there is currently no reason to believe that the ERA involves
consmlction or modification that emits other ndionuclides, and (3) if it is determined
that the ERA does involve such a construction or modification, the CERCLA permit
exemption relieves the ERA from the requirement to obtain consmlction or modification
approval, but the major subst,mtive standards and air monitoring requirements would
apply if emissions lead to an effective dose equivalent to the public of over 0.1 rni1_em
per year. For radionuclide emissions under this threshold, periodic confirmatory
monitoring requLrements would be required. In either case, the continuous air
monitoring devices currently implemented at the site should provide any such
monitoring informationrequlz_.

3. WAC 173-403-080 and 40 CFR § 52.21 (lh'evenn'on of Significant Deten.'orafi0n_.
These requh'ernents provide that conm'ucfion of a major stationary source (or a major
modificaton) in an amhunent area requires a PSD permit. "Major stationary,source"
means a source which has the potential to emit pollutants in excess of specified
thresholds. A source's "potential to emit" is determined with reference to its maximum
emissions capacity af'_r the imposition of federal]y enforceable emissions controls.
"Major modification" means any physical or operational change that would result in a
"significant net emissions" increase. Whether there will be a net emissions increase is
dewnnined by comparing the source's potential emissions _ modification with its
actual emissions before modification, taking into account c_ ":_r contemporaneous
increases and decreases from the source. The significance of an increase is detm'mined
with reference to thresholds set in EPA's regulations on a poUurant-by-ponutant basis.

Untl recently, PSD review could be triggered by greater than threshold emissions of
any pollutant subject to regulation under the Clean Air Ac_-Le., not just "crirm-ia"
pollutants such as sulfur dioxide, particulates, and certain VOCs. However, under the
1990 Clean Air Act amen_r.s, and as per intezirn guidance issued by EPA (March
11,1991), radionuclides and other pollutants regula_..d under 40 CFR Pan 61
(NESHAPs) are exempr_i from PSD review.

Of relevance to the ERA, the "significant net increase"of VOC emissions that would
trigger PSD review is 40 tons per year. To obtain a PSD penn/t, the source must not
violate any Clean Air Act emissions standard and must incorporate "best available

A-8
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control technology"(BA_ for each pollutant emittedthat is subjectto Clean Air Act
• regulation other than NESHAPs (i.e.; n(_tjust the pollutantsu'iggez_ngPSD review).

Applying the above requirements to the ERA, we conclude that (l) there is currently no

reason to believe that the ERA results in a significant en_.ssions increase of either _,7't' _z_./,.,.
carbon tetrachloride (because the es.dmated maximum ermssions are 1.8 tons per year) o,__
or other conventional pollutant subject to PSD review and (2) if it !s determined that the :logol
ERA does result in such an emissions increase, the CERCLA perrmt exemption relieves J_.,..A_
the ERA from the reqmrement w obtain PSD approval, but the ERA would have to "_'_¢"_,
employ BACT. '_'_'_

4. _ _ Part :264 (RCRA .Treatment, Storage. and DisDosal Requirements,
particularly Subpart AAand BB Air.Emission Standards for ._ocess,Vencsand
Equipment
The RCRA Subpart AA process vent standards apply to vents on certain waste
management units that manage hazardous waste with an annual average tom] organics
concentration of l0 parts per million by weight (ppmw) or greater. The affected waste
management units include distillation, fi-acdonadon, thin-film evaporation, solvent
exu_ion, and air or steam suipping operations and associated mn_. In the preamble
to the final rule adopting these requlremenu5 EPA discussed their appLicab_w to
CERCLA removal and remedial actions and specifically suted that they would not be
ARAR.s for, among other things, "in siva soLIvapor extraction." The RCRA Subpart BB
equipment leak standards apply to emissions from valves, pumps, compressors, pressure
relief devices, sampling connection sys_TIs, and open-ended valves or lines where the
equipment contains or contacts hazardous waste streams with organic concentrations of
10 percent by weight or greater. EPA has stated that these standards would be
considered an AR.a_ for equipment components installed at CERCLA sims that contain
or contact such substances. Both the Subpart AA and the Subpa_ BB standards were
promulgated pursuant to the Hazardous and SoLidWaste Amendments of 1984 and are
therefore federally enforceable in an "authorized" RCRA state such as Washington in
advance of adoption by Ecology.

Applying the above requirements to the ERA, we conclude (I) that if the carbon teu'achloride
is a hazardous waste, then the soil vapor extraction/GAC system constitutes RCRA hazardous
waste treatment, (2) that such treatment qualifies for the CERCLA permit exemption and
therefore a RCRA TSD permit is not required, (3) that the Subpart AA process vent standards
do not apply to this type of system, and (4) that the Subpart BB equipment leak standards
would apply to any emissions from valves, pumps, compressors, pressure relief devices,
sampling connec_on systems, or open-ended valves or lines if the equipment contains or
contacts hazardous waste streams with organic concentrations of I0 percent by weight or
greater. (However, given that the ERA vapor extraction design configuration limits withdrawal
of VOC.s to concentrations below 0.1_..__%by weight, these standards would not under normal
operations be triggered by the ERA.) A gray area is what type of hazardous waste treatment
unit the soil vapor extraction/GAC system would be considered: container, tank, miscellaneous
unit, or some combination appear to be the likeLiest possibilities. Depending on the answer,
various operating and closure requirements could potentially apply. We recommend raising
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this quesdondirectly with Doug SherwoodandEcology.

5. WA.C 1"/3-303-670.and40 CFR Part 264, Subpa_ 0 (RCRA IncineratorStandards).

Theserequirementsestablishstandardsfor facilities that incineratehazardouswaste.
Among other things,thesestandardsspecify a des_'ucdonand removal efficiency of
99.99% for eachprincipalorganichazardousConstituentin the waste feed. Also, an
incinerator that produces stack emissions of more than 1.8 kilograms (4 pounds) per
hour of hydrogen chloride mustlimit emissionsto the larger of 1.8 kilogramsper hour
or 1% of the hydrogenchloride in the stackgasprior to entering any pollution comrol
equipment. These standardsapply only to u_ks meeting the RCRA definition of --
incinerator, which areessentiallylimited to devicesemploying controlledflame

? combustion,in_ared, or plasmaarc.

Applying the above requirementsto the ERA, we concludethat the standardsarenot
technically "applicable" to any current or contemplated on-site ERA treatment unit,
because none falls within the definition of a RCRA incinerator. Of course, even ff not
"applicable," EPA and Ecology can determine that the incinerator standards are

• _/'_.,r,J nonetheless "relevant and appropriate." According to Cathy Sows, these standards are
_j_.1_,,),6._c being considered ARARs for ERA treatmentunits to partially address EPA's concern
..,,_:._ .,, _,, about air emissions from the site. In particular, she indicates that these standards are

Y'Y_'_'_" viewed as providing some means of orienting the ERA toward the forthcoming
,:o,._,¢_._7 regulations governing carbon tetrachloridc emissions under the new federal Clean Air

Act air toxics provisions.

6. Ch--173-460_ el for New So c s of Toxic Air Poll rants.
These requirements apply to sources that may emit one or more toxic air pollutants
]is-,edin the reguiadons,Lucludingcarbonteu'achloddeand hydrogenchloride, and
which commencedconstructionafter September18, 1991. Before cons_'ucdon,
installation,or establishmentof sucha source,the owner or operatormust file and
obtain approval for a notice of construction. To receive consu_cdon approval, the new
source must use best available control technology for toxics (T-BACT) and demons{rate
that emissions levels are sufficiently low to protect human health and safety from
potential carcinogenic or other toxic effects. The appropriate T-BACT is not specified
in re,laden, but is to b¢ determined in consultation with the Department of Ecology on
a case by case basis. The demonstration regarding emissions is in the first instance
made through comparison with acceptable source impact levels (ASILs) to unrestricted
access areas specified in the regulations. The ASK, for carbon tetrachloride is .067
micrograms :]:¢rcubicmeter (annual average) and the AS]], for hydrogen chloride is
23.3 micrograms per cubic meter (24-hour ewcrage). If ASK`s cannot be met, the
source can ask Ecology to perform a sir_-specific risk assessment known as a second
tier analysis. Once an ASK, demonstration is made and T-BACT controls installed,
thesereguiafionsdo not otherwiseimpose ongoingair monitoring requirements.

Applying the above requirements to the ERA, we conclude that (1) the ERA does
involve carbon tetrachloride and hydrogen chloride emissions subject to these
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requirements, (2) the CERCLA permit exemption relieves the ERA from the
" requirement to obtain construction approval, and (3) an ASIL demonstration and

T-BACT arc requh'ed. The ASIL demonstration was conducted as pan of the EE/CA,
and demonstration was made that emissions were below the relevant standards for both

carbon tea-achloride and hydrogen chloride. Furthermore, according to Cathy Sowa, the)
/

7. 40 CFR pan 302 _.azar_lous Substance P.elease Reporting).
As soon as a person in charge of a facility has knowledge of a release of a hazardous
substance in an amount equal to or exceeding_ts reportable quantity, the person must --
immediately notify the National Response Center. Federally permitted releases (i.e.,
releases under air or water emissions programs) need not be reported. In addition,
releases of a continuous nature need be reported only once to the llesponse Center. The

_.jze.c__ Ireponable quantity is 4.5 kilograms (10 pounds) for carbon tetrachloride, 2270
_':c'_"_"J_ Ikilograms (5000 pounds) for hydrogen chloride, 0.I curie for radon-220 or radon-222,
_-_/'o,J j'.,a,,' ] and .01 curie for lead-21O.

Applying the aboverequirementsto theELLA,we conclude that (1) accordingto Cathy
Sowa, the federally-permitted release reporting exemption is not presently considered to
be applicable to the ERA, (2) the most likely contaminant release triggering this
requirement would be carbon tetrachloride and ERA process specifications have been

•_n,_._--/rOf,-J.J_,1 established to avoid release of carbon tetrachloride greater than the4.5 kilograms
_'"'_7"'J" threshold, (3) releases of hydrogen chloride and lead-210 are anticipated to be well

below the threshold, (3) that releases of radon-220 and radon-222 may need to be
monitored to ensure that the threshold is not exceeded and reported if it is.

• 8. Ch. 17_-160 W AC fWell Con_rm_cti0nand Maintenance).
These requirements establish minimum standards for the construction, maintenance, and
abandonment of "resource protection wells," which include monitoring wells, extraction
wells for the remediation of contaminated groundwater, and certain geotechnical
borings.

Applying the above requirements to the ERA, we conclude that well drilling conducted
in connection with the ERA must meet these requirements. WHC and KEH staff are in
regular contact with Ecology and EPA personnel to ensure that well standards are met.
A summary of understandings gleaned from a recent meeting with Ecology staff is
attached as Appendix 3 to this memo.

Appendix 1
OSHA Regulation Relevant to ERA Operations at Hanford

OSHA regulates the exposure of workers to physical or health hazards. The purpose of
the act is to assure that "no employee will suffer material impaizment of health or
functional capacity" from a lifetime of occupational exposure. The federal OSHA
regulations are codified at 29 CFR Pan 1910. Washington state has an approved
state-level program for occupational safety and health enforcement, codified at Chapter
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296-62WAC. TheWashingtonstateprogramparallelsthefederalprogram,and
Washingtonregulationcitationswillbeusedksreferenceinthisdiscussion.

• By statute,federalandstateemployeesarcexcluded_om OSHA coverage,although
ExecutiveOrder12196requiresfederalagencyheadstomeetthebasicOSHA program
elementsandcomplywithOSHA standardspromulgatedfortheprivatesectorunless
theycanjustifyalternatives.Further,DOE Order5480.4requiresadherencebyDOE
employeesandcontractorstotherequirementsof20 CFR Part1910(OSHA standards)
iftheywouldotherwisehavebeenexempt.As aresult,itwouldappearthatOSHA
standardsarefullyapplicabletoallactivitiesatHanford.

OSHA regulatesbothsafetyandhealthhazards.Safetyhazardsaredefinedasthose
hazardswhichcauseimmediateharmina directphysicalmanner,suchasburns,
electricalshock,cuts,lossoflimbs,ordeath.Healthhazardsaredefinedasthose

hazardswhichcausehealthproblemsforemployees.Healthhazardsaregenerally
idend,qedwithexposuretochemicalandbiologicalagents,althoughsomephysical
affectsarealsoincluded(e.g.,noise,radiation).

OSHA StandardsCoverin_ExvosuretoHazardousConstituents

OSHA requirementsrelatingspecificallytoexposuretohazardousconstituents(both
chemicalandradiological)fallinto6 majorcategories:

(1) A _eneraldutyrequirementtoprovidea workplacefreefromrecognizedhazards
(OSH ActSection5(a)(1);WAC 296-24-073).Thisrequirementisindependentof
whetherspecificstandardshavebeenestablished.Ithasinfactbeenusedto,find
aviolationwhena companywasotherwiseinfttUcompliancewithspecific
numericalstandardsonthepointinquestion.Inter0.ati0nalUnion.UAW v.
GeneralDyr?ami'csLandSystemDivision.815F.2d1570,13OSI..IC12-I(D.C.
Cir.1988).Thisfindingreflectstherecognitionby OSHA andatleastsome
courtsthatmany oftheexistingOSHA standards(manyofwhichwere
incorporatedbyreferenceintoOSHA regulation)areoutof'date,andthatbare
compliancewiththestandardsdoesnotnecessarilyrepresentresponsible
management.

Chapter296-62WAC PartD elaboratesonthegeneraldutyrequirementby
requiringspecificallythat"inthosecaseswhereno acceptablestandardshavebeen
derivedforthecontrolofhazardousconditions,everyreasonableprecautionshall
betakentosafeguardthehealthoftheworker"whetherprovidedinthe
regulations or not.

ThisstandardwouldclearlyberelevanttoERA activitiesatthe200W Area.

(2) HazardCommunicationrequirements(WAC 296-62-054).Theseprocedural
requirementsrepresentthebackboneoftheOSHA chemicalhazardregulatory
system.Theyrequireemployerstoassesthetoxicityofthehazardouschemicals
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• they make, distribute, or use. Chemicals covered include all hazardouschemicals
to which workersmay be exposed under normalconditions or in a foreseeable
emergency. (In addition,for chemical producersand importers,all chemicals
produced or importedare covered.) WAC 296-62-05421 Appendices A and B
provide criteriafor determiningif"a chemicalis "hazardous",and therefore subject
to these requirements. Criteriainclude being: listed as a carcinogenby IARC or
certain other sources;classified as a corrosive by DOT; havingcertain threshold
LD50 values; etc. Employersmust develop a HazardCommunicationProgramto
provide informationon these hazards to employees (as well as to downstream
purchasers). The CommunicationProgrammust include: a writtenprogram
statement;a list of the hazardouscherrticalsin the workplace;labels, color codes, --
or signs for identification of all hazardouschemicals; preparationand distribution
of Material Safety Data Sheets (MSDSs) (a document summarizingrelevant
physical and hazardinformationabout the chemical); and trainingand education
programson the properproceduresto avoid or minimize exposure to hazardous
chemicals.

o

These standardswould also generally be relevant to ERA activities at the 2OOW
Area.

(3) Perm_ent Heath standards(OgH Act Section 6Co)').For a small numberof
compounds,OSHA has promulgated specific permanenthealth standards,
including (generally) both exposure limits and operationalrequirements(medical
monitoring,handlingand use requirements,etc.). These permanentstandardsare
developed following formalrulemakingprocedures,including oppormrddesfor
public hearings,etc. Criteriadocuments preparedby the National Instituteof
OccupationalSafety and Health (NIOSH) are generally used as the scarfingpoint
for these standards,but other informationmay also be used to trigger a
crite_'ia-setlingprocess. The compounds covered to dateby permanentstandards
include: asbestos; vinyl chloride;inorganicarsenic; lead; coke oven emissions;
cotton dust; 1,2-dibromo-3-chloropropane;acrylorfilrile;ethylene oxide; benzene;
formaldehyde;and 13 relatively obscure carcinogens(e.g., bis-chlorornethylether;
beta-naphthylamine;benzidine;etc.). (Chapter296-62 WAC Parts F, G, I, I-l, N
and O.) In addition,it appearsthat Washington code regulates one other specific
compoundunder permanentstandards- the pesticide Thiram- although only
operationalstandardsareprovided (Chapte_296-62 WAC PartI, 07519).

These standardswould not appearto be relevant to ERA activities at the 200W
Area.

(4) Genii "consensus"standards(OSH A_ Secdon6(a)). In additionto the
permanentstandards,OSHAhaspromulgatedlessdetailed"consensus"standards
for a largernumberof compounds(WAC 296-62Pan H). Pan H containsgenera]
requirements for controlling airborneexposure to contaminants,as well as a list of
"permissibleexposure limits" (PELs), in ppm or rag/m3, for about 420 specific
compounds. The PELaare provided mostly in terms of 8-hour time weighted

,t
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avenge exposurelimits (TWAs), but in somecues 15-n'dnutcaverage shortterm
exposurelimits (STELs), and/or instantarieousceiling exposure_ts (Ceilings)
arealso provided. Most of thesestandardswere incorponted by referencefrom
pre-existingsources,such.asthe AmericanConferenceof Govex_nen_] Indus_a]
Hygienists 'Threshold Limit Values" document or other industry or association

publications. As a result, in many cases they represent standards that are
considered to be out of date and/or not based on firm scien_'ic evidence. Unlike

permanent health standardrequirements, there are no required labeling,
monitoring, or medical recordkeeping requirements for compounds covered by
consensus standards. Under WAC 297-62-07501, compliance with the standards
includes: (I) determinin$ and implemeedng feasible administrative or engineering --
controls that have been approved by a competent industrial hygienists or other
technically qualified person; and (2) upon reouest, preparing and submitting a
written compliance plan to the state agency. While the stateregulation implicidy
assumes that samplingwill be performed to determine compliance with the
standards, no explicit sampling requirement is provided (WAC 296-62-07501,
0?503).

The consensus standards for carbon tetrachloride, and perhaps other potential
airborne contaminants (e.g., chloro-methane) would be applicable to the ERA
activities at the 200W Area.

(5) Standards for exposure to radionucLides. Radionuclides are covered indirecdy as
sources of ionizing radiation under the general biological and physical hazards

- provisions of the OSH Act (WAC 296-62-09004). Two sets of exposure standards
are provided. First, Li_ts for direct occupational exposure to ionizing radiation
are provided in terms of a dosaBe of reins per calendar quarter to the whole body,
to appendages, and to the skin. In addition, exposure to airborne radioactive
materials is restricted to the Limits specified at WAC 246-221-290, Appendix A,
which is part of the radiation protection standards established by the Washington
Department of Health. Exposure limits for radon-220 and radon-222 arc included.
Procedural requirements for exposure to radionucLides under OSHA incb_de:
conducting "surveys" of the workplace as necessary to insure compliance with the
provisions of the section, including physical surveys of radioactive materials
present and measurements of the levels of radiation present; providing personnel
monitoring to measure dosage exposure of employees; signing and labeling areas
and containers of radioactive matm'ials;providing control equipment to rnalnmin
ambient radiation levels below certain limits; and providing signaling equipment
to alert employees to ambient radiation level exceedances.

The applicability of these requirements to the 200W Area ERA is complicated.
Although somewhat ambiguous, the Washington OSHA regulations appear to
exempt DOE and its contractors from compliance with the radiation protection
standards to the extent they possess or use source, byproduct, or special nuclear
materials in compliance with the Atomic Energy Act. This exemption does not
appear to extend to other sources of radiation, such as naturally occurring
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radioacdve materialsother than source material. However, the cross-referenced
- radiationprotection standardsthemselves d6 granta broaderexemption at WAC

246-220-050 that appearsto extend to all sources of radiation. Given thatDOE
Order5480.4 requiresadherence by DOE contractorsto OSHA standards,it
appearsmost reesonableto assume that only the more narrowWashingtonOSHA
exemptionapplies and that therefore 200 W Area ERA activities are subjectto the
stateradiationprotectionstandardsto the extent these standardsapply to radiation
exposureori_'m_g from sources other than source, byproduct,or special nuclear
material,such as naturallyocctminS radioactivematerials. DOE's own radiation
protectionstandards,which we have not reviewed for this memo, would apply to
200 W Area ERA activities involving any exposure from radiationorginatingfrom --
source, byproduct, and special nuclearmamrial.

e

OtherOSHA StandardsAvvlicableto200W ERA

Finally,inadditiontotheprecedingcompound-basedstandards,underOSHA
regulation, there also exist activity-basedoccuvadonal health smndard_directly
applicableto "HazardousWaste Operationsand Emergency Response" (HAZWOPER)
activities, such u the ERA activity at the 200W Area (29 CHt § 1910.120, WAC
296-62-300). These regulationscover three majorgroups of activities:

%

(1) Clean up operations,including: (a) clean-upsrequired by governmentalbodies of
hazardoussubstancesat uncontrolledsites, Co)corrective actions under RCRA,
and (c) voluntary clean-up operationsat sites recognized by governmentalbodies
as uncontrolled hazardouswaste sims;

,

(2) Operationsat TSD facilities under RCRA Pans 264 and 265; and

(3) Emergency response operationsfor releases of, or substantialthreatsof releases
of, hazardoussubslances.

The requirements for clean-up operationsarefound in WAC 29_-62-3010 to 3130, and
include: developing a writtenSafety and Health Program, including a site-specific plan
for each clean-up site; performing a safety/healthrisk or hazardanalysis for each
activity at the site ; conducting monitoring at the site; providing employee training;
performingmedical surveillance(under certainconditions); implementing site control
procedures (engineering controls, work practices, and personal protectionequipment);
and developing an emergencyresponseplan. Monitoring of thesite entails initial
ambient monitoring of site conditionsprior to stun-up to clearly identify site hazardsfor
selec_on of appropriateemployee protection methods. In addition, periodic ongoing
monitoring of the site (e.g., ambient airmonitoring) is requiredwhen the possibility
exists of "ImmodiamDangerto Life or Health";when a flammable atmosphere may
exist; or when there is an indication that exposureto contaminantsat the site may
exceed PELs. The regulations list several events that would triggerperiodicmonitoring,
such as: (a) working on a differentpan of the site; (b) the smnup of different
operations;or (c) when sufficient time has passed so that exposure may have
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significantlyincreased0HAC 296-62-3070(3)).Directmonitoringof high.risk
employees is also required after actual clean-upactivities commence.

Requirememsfor TSD facUides (WAC 296-62-3140 only) are similarto those for
. clean.up operations,and include: a safety/healthprolpam; a hazardcommurdcadon

pro_ medical surveillance;decontaminationprocedures;proceduresfor
implemendnl new technology; ma_al handlingrequirements; uaining requiremems;
and emersency responseplans.

Requirementsfor emergencyresponses (WAC 296-62-3112 only) primarilyinclude: an
emergency responseplan; proceduresfor h_g emergency response;and lralning : --
requirements.

The requirementsfor clean-upoperationsfound at WAC 296-62-300 would be
applicable to the ERA activities at the 200W Area. In particular,ambient and direct
monitoringto meet the requirementsof WAC 296-62-3070 would be required.

Appendix 2
Carbon Tetrachloride as a Washington State-only Hazardous Waste

A solidwastemay be desilp_atedWashin_x)n state-only hazardouswaste (termed
"dangerous"waste)under one of threecriteria:

the_ dangerous waste standard;
e

the ¢m'sistentdangerouswaste standard;or
e

thecarcinofenicdangerous waste standard.

Toxic paneerous Waste:

One must: (I) dem'mine if the constituent of concern (CCh) is toxic, and then
(2) determineff the solid waste is toxic.

(I) To demlrnine ff CCh is a toxic constituent,one needs to compare the ranges of
values for each category in the WAC 173-303-101 table with the following
correspondingvaluesfor CCI, fromtheRTECsdatabase:

FishLCS0= Not Available
OralRat LDS0 = 2350mg/kg
InhalationRat LCS0 = 8000 ppm
Dermal RabbitLDS0 = Not Available

With an OralRat LDS0 of 2,350 mg/kg, CC14would qualify as a CategoryD Toxic
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Constituent,sincethehighendof theCategoryD rangein WAC 173-303-101is 5°000
, mg/kg.(TheInhalationRatLCS0 of8,000ppm isabovethethresholdinWAC

173-303-I01,andsowouldnottriggeracategoryassignment.)

(2)To determineifsolidwastecontainingtheCCl4ishazardous("toxicdangerous
waste"),oneneedsm lookattheconcenu'ationofCC14inthewasteaswellasthe
amountofwaste.GiventhattheCC_ isa CategoryD toxicconstituent,thewaste
wouldneedtohavea CCi,concenu'adonofover10% andawastegenerationrateof
over220Ibs/monthtobeconsideredadangerouswaste.

For the ERA, the design configurationof th_..3_S system will limit CC14concenu-ation _.
in the exlncted vapors to no more than 0.I_; therefore, the vapors would not qualify
astoxic dangerouswaste. However,sincetheCCI,concentrationin the GAC canisters
is projectedto be30_ by weightwhenfilled, andsinceeachcanisteris ontheorderof
2,000lbs,theGAC canisterswouldqualify astoxicdangerouswaste.

Persistent DanEerous Waste:

Onemust: (I)detem_e if theconstituentof concern(CC1,)is persistent,and
(2) detenn/neif the solidwasteis persistent.

(1) To dew-'rhineif CCI, isa persistentconstituent,oneneedsto assesswhetherit is
either a halogenated hydrocarbon(i.e., it contains halogens such as fluorine, chlorine, or
brom_e) or it is a polycyclic aromatic hydrocarbon(i.e., it containsringstructure)wi:_
more than threerings or less than seven _ngs.

Given that CC14containschlorine,it qualifies as a persistent constituent.

(2) To determine if solid waste containing the CCI4 is hazardous("persistentdangerous
waste"), one needs to look at the concenu'ationof CCl, in the waste as well as the
amountof waste. If the waste quantity is over 220 lbs/month, the waste will qualify as
hazardous as follows:

With a concenn'adon of CCI_between 0.01% and 1.0_, the waste would be
dangerouswaste.

With a CC_ concenu'ationof greaterthan 1.0%, the wastewould be extremely
hazardous waste (a dangerous waste subject to additionalmanagement
requirements).

,.

For the ERA, given that the CC14concentrationin the extracted vaporscould be as
much as 0.1%,it is possible the vapors would qualify as persistent dangerous waste, if
the quantity of vaporsextractedwas more than 220 lbs/month. In addition, it is likely
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the GAC canisters would qualify as persistentextremely hazardouswaste, since the
CCI4concenustion in the GAC canisters is projected to be 30% by weight when filled,
and since each canister is on the order of 2,000 Ibs.

_inoeenic D,aneerousWaste:

Onemust: (1) determineif the constituentof concern(CCI_)is carcinogenic,and
(2) deten_ineif thesolidwasteis carcinogenic.

(1) To determi_neif CCI_is a carcinogenic_ oneneedsto determineif it has __
beenlistedasan InternationalAgencyfor Researchon Cancer(La..RC)positiveor
suspectedcarcinogen.Thislistingcanbe foundin the RTECSdatabase.

GiventhatCC14is listedin RTECSasa positivecarcinogen,it qualifiesasa
carcinogenicconstituent.

(2) To detem_e if _ containingthe _ is hazardous("_ogenic
dangerous"),oneneedsto lookat theconcentrationof CC14in thew_-ceaswell asthe
amount of waste. If the waste quantityis over 220 Ibs/month,the waste will qualify as
hazardousas follows:

With a concertu'afionof CC14between 0.01% and 1.0%, the waste would be
dangerouswaste.

With a _ concentrationof greaterthan 1.0%, the waste would be
excremelyhazardous_ (a dangerous waste subject to additional
managementrcquizements).

For the ERA, given thatthe CC14conccnurationin the extracted vapors could be as
much as 0.1%, it is possible the vapors would qualify as a carcinogenicdangerous
waste, ff the quantityof vaporsexwacted were more than 220 lbs/month. In addition, it
is likely the GAC canisterswould qualify as carcinogenicextrernclyhazardouswaste,
since the CCI4concentrationin the GAC canisters is projecre,d to be 30% by weight
when titled, and since each canister is on the orderof 2,000 lbs.

Appendix 3
Application of Well Drilling Standards

May I, 1992

RichardSzymarek
Hydrogeologist
Water Resom'cesWell Drilling Unit
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Departmentof Ecology
' MailStopPV-Il ,

Olympia,WA 98504

DearDick:

Don Moak,GregMcLeUan,andIappreciatedhavingtheopportunitytomeetwithyou,
yourstuff,andcolleaguesconcerningtheapplicationofChapter173-160WAC to
drilling undertakenin connection with the VOC-AridIntegratedDemonstration and
relatedprojectsat Hanford. We found these discussions very helpful and look forward
to continuingthisdialogue. --- --

To thisend,we thoughtthatitmightbeusefulto summarizeour understandingofsome
ofthemajorpointsthatemergedfromthemeeting.Theyincludethefollowing.

1. DrillingactivitiesontheHartfordsiteconductedforthepurposeofcharacterization,
monitoring,8eotechnicaltesting,technologytesting,orrcmediadonwouldgenerally be
considered m involve "resotuceprotection"wells ratherthan "watersupply"wells under
Chapter 173-160.

2. By virtue of WAC 173-160-010(3)(a), Ecology considers _g solely in the
vadose zone (i.e., without penetratingan aquiferor perched groundwater)to be
generallyexcluded from the regulations in Chapter173-160. However, per WAC
173-160-010(4), such excavations must be constructedand abandonedto ensure
protectionand preventcontaminationof the groundwaterresource. Ecology also
requests that startcards be filed for such drilling.

3. Point2 appliesto horizontaldrilling in thevadosezone. Horizontalwells in the
groundwateror vadose section both should have surface sealsand surfaceproteclion.
Annular seals have not been d_.monstratedand varianceswould be evaluated on a case
by case basis.

4. Point 2 also applies to use of the cone penetrometerin the vadose zone. However,
• to meet the resource protectionrequirement,Ecology believes that particularattention

should be paid to _g to minimize potentialpathways.

5. The cone penetrometerwould be considered an uncased geotechnical test boring per
WAC 173-160-010(3)(g); accordingly,only WAC 173-160-055, -010(4), and -420
would apply.

6. Ecology envisions three types of interactionregarding drilling and technology
developmentactivities: (1) "informationexchange" (advance notice of planned drilling
activity and distributionof test plans for information),(2) filing of startcards, and (3)
discussions regardingvariances. We suggest the following, pending issuance of the
delegation letter discussed at the meeting. (1) RichardHibbard will be our point of
contact for informationexchange on technology programs. We will provide him with
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advancenotice of drilling activityand test plans for information,and he will distribute
to otherEcology staff. (2) Startcards will continueto b_ fried with the Ecology
CentralRegion office, as is done currently. (3) Richard I-libbardwill bc ourpoint of
contact regarding variances for work not related to RCRA programsor CERCLA
programswith no assigned unit manager and he will involve other Ecology staff as
appropriate.

7. Variancesto Chapter 173-160 will be considered on a case-by-case basis. Wells
such as those with a WCebstercompletion" or old walls in the Raulesnakegas field are
good candidatesfor variances to allow the well to be plugged back with cement that has
been trcmied into place. This approachwould-both be cost-effective and allow a seal to --
be emplaced without causing otherpreferentialpathways that could result by
overdriUingor fishingandperforating.

8. A principalcriterionfor the grantingof a varianceis that the intent of Chapter
173-160will bemet: e.g.,backfillinga well acrossthe aquiferwith sandthenplacinga
cement/bentoniteplug is acceptablefor decommissioning a well to prevent cement
contaminationin the aquifer.

9. In Ecology's view, Revert mud should not be used. The use of drilling muds
should be carefully considered for each well priorto drilling the well; however mud is
not preferable. The use of muds and other approachesused at other locations in the
industrymay not necessarilybe prudent for use at Hartford.

We would appreciateyour reviewing the above informationand providing us with any
additionsor correctionsthat you believe are needed. We would like to issue this
informationwith joint concurrence.

Sincerely,

Frederic A. Morris

cc:Don Moak
Greg McLellan
Paul
Julie Erickson
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MEMO

Date: November 25, 1992
.p

From: Marina Skumanich, Fred Morris

To: Mike Hagood, Jim Green

RE: C_TOX ARA]_ Analysis

Catalytic Oxidation (CATOX) was evaluated as one of the possible treatment response options
for the 200 West Area ERA in the ERA's EE/CA & EA document (hereafter EE/CA). Four
configurations of CATOX treatment were examined:

• • High-efficiency CATOX;
• High-efficiency CATOX with acid scrubbing;,
• Ultra-_gh-effi_ency CATOX; and
• Ultra-high-efficuency CATOX with acid scrubbing. •

Along with other treatment systems, these CATOX options were evaluated in the EE/CA for
their ability to meet ARARs. As per the EE/CA ARARs analysis, and as verified by Battelle
HARC in our memo of May 20, 1992 (hereafter "ARARs Memo," attached), the relevant
ARARs for uv,atment under the 200 West Area ERA were - and are - as follows:

I. Ch.246-247WAC (Radiation Protection--AirEmissions).
2. 40 _ Part 61, Subpart H (I_SHAPS for Radionuclide Emissions from DOE Facilities).
3. WAC 173-403-080 and 40 CI_ {}52.21 (Prevention of Signific.ant Deterioration).
4. 40 CFR Part264, RCRA Treatment Storage and Disposal Requirements, including Subparts AA

.andBB (RCRA Air Emission Standards for Process Vents and for Equipment Leaks).
A_/,'B 5. WAC 173-303-670 and 40 CFR Part264, Subpart O (RCRA IncineratorStandards).
c.._,.P 6. Ch. 173-460 WAC (Controls for New Sources of Toxic Air Pollutants).

_¢,-P- 7. 40 CFR Part 302 (Hazardous Substance Release Reporting).
8. Ch. 173-160 WAC (Well Construction and Maintenance).

The EE/CA analysis concluded that CATOX, if configured asan ultra-high efficiency system
with associated acid scrubbing, could meet all potential ARARs except one: the RCRA Subpart
O Incinerator Standard for a destruction removal efficiency (DRE) of 99.99%.

This memo provides an update on the ARARs analysis for CATOX systems. Each of the eight
ARAR regulations wiil be reviewed in turn, with v discussion of I) how the ERA as currently
configm'ed is meeting the regulation and 2) how deployment of CATOX systems would affect
the ability to meet the regulation. The discussion will draw fi'om both the EE/CA and the
ARARs Memo, as appropriate, as well as from discussions with state and federal officials.

1. _h. 246.247 WAC (Radiation Protection-Air Emisslons).

These requirements are implemented by the Washington Department of Health (DOH) and
address monitoring, control, and reporting of airborneradionucllde emissions from specific
sources to assure compliance with applicable standards, including the "BARCT" control
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technology requirement. They specifically apply to DOE facilities. The term "radionuclide" is
defined to mean any nuclide that emits radiation, but the dose-based standards which must be
met exclude doses due to radon-220, radon-222, and their decay products, so it would appear that
sa rces of such emissions are completely excluded from these regulations.

As concluded in the ARARs Memo, current monitoring and best professional judgment indicate
t_at.the ERA as currently configured (a Vapor Extraction System (VES) feeding .re.to.(_.ular
Activated Carbon .c_.'s .t.t_ (GAC)) does not represent a new so_rce Of radionuclide enmsstons
other than radon (which zs assumed to be excluded from these regulations). Furthermore, it was
concluded that even if the ERA were determined to be a source of such radionuclide emissions,
the existing HEPA filters should satisfy the applicable BARCT requirement.

ThedeploymentofanyofthefourCATOX systemsIn'_laceof-orinadditionto-theexfsting ....
GAC canistersystemwouldnotq_ecttheamountortypeofradioactiveendasionsoccurring
undertheERA. ThereJ'ore,currentcompliancewitht'zi$regulationwouldcontinue.

2. 40 CFR Part. 61. Subnart H (NESHAPS for Radioquelide Emissi0ps from DOE

Except for _ radioactive waste disposal activities, these requirements apply to operations at
any DOE facility that.emits any ..radionucHde".intothe air other than radon-220 or radon-222. The
overall, standardnaarareqmres thatradionucllde en_ssions should not cause a member of the public to
reoelve an effective dose .equivale.ntof I0 millirems per year..There _ detailed monitoring,
rePOt', g, and recordkceping reqmrements for all emission points within the facility with the
potential to di_h._..e radionuclides in qu_dties leading to an effective dose equivalent to a
member of the public of more than 0.1 milIirem per year. Other emission points would require
periodic confirmatory measurement to verify that emissions are below the threshold. In addition
to these• monitoring and reporting .requir.e.ments,any fabrication, erection, or installation of a new
building.or structure,or modification., v,nthin a t'acilit_ that emits radionuclides must apply for
and obtain, a_roval for the construcnon or modification, if the new construction or modification
causes ennssmns over the 0.1 milliTem per year effective dose equivalent.

As concluded in the ARARs Memo, current monito .rin."g and best professional judgment indicate
that.the ERA as curre.nflyconfigm-ed (Vapor Extraction System (VES) feeds',g into Granular
Activated _.n .camsters(GAL"))does not .repre.sent a source of radionuclide .emissions other
than radon (which.zs excluded from these regulations). If the ERA were determined to be a
source of such radionuclide emissions, then both substantive standards and air monitoring
re_luiz_,ments would apply if emissions lead to.an effective dose equivalent to the public of over
0.I.miI_.m peryear.Forradionuclideemisslons,underthisthreshold,periodicconfirmatory
momtonng requ_'ementswouldberequired.Inelthercase,theARARs Memo concludedthat
the continuous atrmonitoring devices currently implemented at the site should provide any such
monitoring information required.

ThedeploymentofanyofthefourCATOX systemsInplace of-orinad_'donto-theexbtin8
GAC canistersystemshouldnot_ffecttheamountortypeofradioactiveemba_nsfrom theERA.
Therefore,absentanyindependentincreaseinr__e embsions,theconstructionor
modij_cation activities required by the installation of a CATOX system would not tri&&erany new
requirementsundertkiare&ulation.Instead,currentcompl_ncewiththisregulationwould
con_nue.

3. WAC 173.403.080 and 40 CFR 6 52.21 (Prevention of Sienific__nt Deterioration).

These req.uiren_entsprovide that construction of a major stadon_ry _urce (or a ma_or.
modification of a source) in an attainment area requires a PSD pern_t and the applicatton of "best

2
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• availablecontrol technology". PSD review is triggeredby greaterthanthresholdemissionsof
•"criteria"pollutantssuch as sulfurdioxide,particulates,andcer_n VOCs. Of relevanceto the
ERA, the "significantnetincrease"of VOCemissions thatwould triggerPSD review is 40 tons
peryear.

As concludedin the ARARs Memo, the ERA ascurrentlyconfiguredwouldresultin an
estimatedmaximumemission of carbontewachlorideof 1.8tons per year,which is below the
PSD thresholdof 40 tons per year. Thereforethe ERA is exempt fromPSD requirements.

The .deploymentof certain of thefour CATOX systems Inplace of - or In addition to - the
exlsungGAC c.anbter,systemcouldposslbly_ecttheamountofcarbontetrachlorideemitted.
TheEE/CAesnmatedthatwhileultra-.hl&h.efficiency.._ATOXsystems(withorwithout ....
scrubbing) would lead to a sbnilar enussions level of carbon tetrachloride of 1.8 tons per year,
the hi&h.e_ciency CATOX systems (with or without scrubbing) would lead to emissions of 3.6
tons per year. However, en_sions of carbon tetrachloridefrom all CATOX systems would still
not exceed the PSD threshold of 40 tonsper year. Therefore, current compliance with this
re&ulationwould continue under allfour of theproposed CATOX systems.

4. 40 CI_ Part 264. RCRA Treatment Stors_e and Disnmal Reauirements. |peluding
Subnarts AA and BB (RCRA Air gmlsslofi Standards for Prc_gf,s Vents and
Eauinment Leaks1.

RCRAPart264 providessubstantiveandproceduralrequirementsfor the _ent of hazardous
waste. The R.C_ SubpartAA processvent standardsapplyto vents on certainwaste
Iageme.nt umts thatmanagehazardouswaste with anannualaveragetotalorganics
concenu'auonof 10.partsper/on by weight (ppmw) or greater. The affectedwaste
ma_..gementunitsincludedist/llauon,fractionauon,thin-filmevaporation,solvent extraction,
andmror steam stripping_fions and associatedtanks. In thepreamble to the final rule
ado.ptingtheserequirements EPAdiscussed their applicabilityto CERCLAremoval andremedial
acuons and specificallystatedthatthey would not be.ARARs for, amongother things:"'.msitu
soil vaporextraction." The RCRASubpartBB eqmpmentleak standardsapplyto enmslons
fromvalves, pumps,compressors,pressm_,relief devices, samplingconnection systems, and
Ol_..n-endedvalves or lines wherethe equipmentcontainsor contactshazardouswaste streams
wlth organicconcentrationsof 10percentby weightor greater. EPA has statedthat these .
standardswould be consideredanARARfor eqmpmentcomponentsinstalled at CERCLAs_tes
that containor contactsuch substances..

As concluded by the ARARs Memo, if the carbontetrachlorideat the 200 WestArea is a hazardous
waste, then thecurrentVES/GAC systemconsdmtes RCRAhazardouswaste treatment.Due to the
permitexemptionavailablefor on-siteactivities at CERCLAsites, a RCRATSD permitwouldnot be
requiredfor the ERA, although substantiveRCRAtreatmentstandardswouldneed to be followed.
Regardingthe SubpartAA and BB requirements,theARARs Memoconcluded that: 1) the VES system
was .specifi.cally exemptfrom SubpanAA, and 2) given that the ERA vaporextractiondesign
configurauonlimitswithdrawalof VOCsto concentrationsbelow 0.1% byweight, the SubpartBB
standardswould notundernormaloperationsbe triggeredby the ERA.

0

The deployment of any of thefour CATOX systems under the ERA would o_ect the applicability
of the RCRA TSD regulations to theERA. In particular, according to Dave Bardis (RCRA
PermitsSection,EPA RegionI0),CATOXsystems arere&uiatedasSubpart X units
(Miscellaneous Units), and are subject to performance and procedural requirements under that
Subpart, as well as to the requirements of both Subparts AA and BB tf concentrations exceed the
relevant thresholds. Because $ubp.artX requirements are not explicitly specified, EPA has the
authority to set performance and procedural requirements for CATOX systems based on other
Subparts. This issue is addressed under #5 below.

3
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$. WAC 173.303.670 and 40 CFR Part 264. Subpart O (RCRA Incinerator Staqdards_.

These requirements establish standards for facilities thatincinerate hazardous waste. Among
other .tl_g[s, these standards specify a destruction and removal efficiency (DRE) of 99.99% for
each principal organic hazardous consument in the waste feed. Also, an incinerator that
produces stack emismons of more than 1.8 kilograms (4 pounds) per hour of hydrogen chloride
must limit emissions to the larger of 1.8 kilograms per hour or 1% of the hydrogen chloride in
the stack gas prior to entering any pollution control equipment. These standards technically
apply only to u.nitsmeeting the RCRA definition of incinerator, which are essentially limited to
de_ices employing controlled flame combustion, infi-g_, or plasma arc......

As concluded in the ARARs Memo, as currently configured, the ERA system is not affected by
the Subpatt O standards. However, according to Cathy Sowa, these standards were specified by
EPA as ARARs for ERA treatment units to partially address EPA's concern about air emissions
from the site.

The. deploynumt of any of the four CATOX systems under the ERA would clearly be affected by
the gubpart 0 standards. According to Dave Bardis (RCRA Permits section, EPA Region 10),
CATOX systems are regulated as Subpart X units (Miscellaneous Units). However, the Subpart
X regulations do not contain specCic st.and_..ds and instead require application of appropriate
prov..i_ns from other zubpar_, including $ubpart 0 Incinerator Standards. According to
Bardis, Subpart 0 would generally be used as a baseline starting point for regulating CATOX
t_h_e_re, Including both onissions limits and the 99.99% DRE standard. However, Bardis stated

is room for EPA to determine that the particular system in question should be
governed by standards other than the $ubpart 0 standards. In parffcular, EPA has the
discretion to determine that the fundwnental standard of "protection of the environment" will be
met by standards other than those specified in gubpart O.

An example of how £PA regulates thermal treamu_nt systems such as CATOX can be seen at a
removal action that is currently in progress In Region 10. This removal action (Drexler
Ramcor) involves the thermal (non-incinerator) treatment of materials contaminated with PAHs
and small amounts of solvents. According to Chris Field, the RPM for the site, the incinerator
regulations were used as a starting point for requlremen_ for the unit - but the regulations were
only applied _to the extent practicable" (the standard provided in CERCLA for removal actions).
According to Field, the Incinerator DRE standard was not invoked at all for this unit, and the
emissions standard for at least one of the emitted pollutants (parn'culate matter) was based not
on the incinerator standard, but on a level that was as close to that standard as possible (while
_'ll being significantly below the health-based standard). As for the State's perspecu've on this
decision, state air quality officials determined that since the removal action did not require an
air quaIity permit, they would not become specifically involved in the EPA decision on the
relevantemissionslevels.

Itb possiblethatEPA mightpursueasimilarapproachwithanyproposalforthedeploymentof
CATOX systems under the ERA. Further discussions with EPA will be necessary to determine
the degree to which the 5ubpart 0 standards are applicable to the ERA.

Asswnfng the 5ubpart O.standards are applied to the ERA, the two key standards that would
directly affect thefeasibdio., of CATOX systems are the hydrogen chloride emisMons limit and
the DRE standard. According to the EEICA, in order to meet the 5ubpart 0 hydrogen chloride
emissions limit, a CATOX system would require an acid scrubber. This would eliminate the two
CATOX op"_ns without scrubbers. This conclusion ls reinforced by the fact that the 5tare had
stated that independent of any EPA standard for this pollutant, they would require a scrubber for
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any CATOX unit deployedat the -ERA(according to Bob King, Department of Ecology).
' Therefore, only CATOX systems with scrubbers would be acceptable for the ERA. "

Regarding the DRE standard, the EEICA indicated that neither high-efficiency nor ultra.high-
¢_clency CATOX system could meet the DRE standard of 99.99%: the high.efficiency system
would meet a DRE of 98%, and the ultra.high-efficiency system would meet a DRE of 99%.
Therefore, unless EPA is wtllin__to establish a lower DRE standard, the CATOX systems
pro_nosed would not be acc__ table, based on their removal efficiency.

6. Ch. 17_;460 WAC (Controls for New Sources of Toxic Air Pollutants_.

These requirements apply to sources that may emit o_.or more toxic air _p?llutantslisted in the ....
regulations, including carbon tetrachloride and hydrogen chloride, and which commenced
construction after September 18, 1991. Before construction, installation, or establishment of
such a source, the owner or operator must file and obtain approval for a notice of construction.
To receive construction approval, the new source must use best available control technology for
taxies (T-BACT) and demonstrate that emissions levels are sufficiently low to protect human
health and safety from potential carcinogenic or other toxic effects. The demonstra.tion regarding
emissions is in the first instance made thro.ugh.comparison .with acceptable source zmpact levels
(ASILs) to u.nrestricted.access areas sp.ec.ifiedm the regulations. The ASIL for carbon
tetrachloride xs .067 micrograms percubic meter (annual average) and the ASIL for hydrogen
chloride is 23.3 micrograms per cubzc meter (24-hour average).

As detailed in the EF.JCA,a demonstration was made that emissions were below the relevant
standards for both carbon tetrachloride and hydrogen chloride.

The deployment of any of the four CATOX systems would not ¢_ect compliance with this
regulation. According to the EEICA, all CATOX systems e_mmined would meet the relevant
atatutards for both carbon tetrachloride and hydrogen chloride:

7. dOCFR Part 302 (Hazardous Substance Release Renortine_.

As soon as a person in charge of a facility has knowledge of a release of a hazardous substance in
an amount equal to or exceeding its reportable quantity, _e person must ".ram._.Ai."atelynotify the
Hational Response Center. Federally pertained releases 0.e., releases under atr or water
emissions programs) need not be reported. In addition, releases of a continuous nature need be
reported only once to the Response Center. The reportable quantity is 4.5 kilograms (10 pounds)

for carbon tetrachloride, 2270 kilograms (5000 pounds) for hydrogen chloride, 0.I curie forradon-220 or radon-222, and .01 curie fo: lead-210.

According to the ARARs Memo, I) ERA process specifications have been established to .avoid
release of carbon tetrachloride greater than the 4.5 kilooams threshold, 2) monitoring Is m place
to verify that radon emissions are below threshold, and 3) release of other compounds are
anticipated to be well below threshold.

The deployment of certain o.f the four CATOX system migh_ _ect applicability with this
regulati,o.n. The EEICA estimated that while ultra-high-e.Oicsency CATOX sys_.n_, would lead to
anemlsswnslevelofcarbontetrachlorkleoflessthanI0poundsperday,thehigh-efficlency
CATOX systonswouldleadtoemissionsofupto20poundsperday.(BothCATOX systems
wouldnototherwiseexceedthethresholdforhydrogenchlorideandwouldnotchangethe
enu'ssionslevelsoftheothercompounds.)Therefore,high-efficiencysystemswouldtriggerthe
CERCLA 302 reporting requirement.



" ,_,° r

- ,, _IHC-SD-EN-TI-245, Rev. 0 '

ItIsunclearwhetherthisImg!ie.a"thatonlyultra-hlgh-efficiencysystemswouldthereforebe
acceptableundertheERA. WhiletheEE/CA listedtheCERCLA 302 reportingrequirementas
anARAR fortheERA,according_ JudySchwartz(RCRA PermitsSection,EPA Region10),the
CERCLA 302requiren_ntlaapec_callya _ requirement-notane_orceable
emissionslevel.Forthisreason,theCERCLA 302 levelsaregenerallynotconsideredARARs
for CERCLA actlons bi Region lO.' In parffcular, 5chwarzz questioned the actual applicabUity of
the 302 reportablequantity level to ongoing treaunent enffa$iona. She atated that the federally

thereforepermittedreleaseexemptionshould beapplicabletoanyCERC..!..4action,andthat any
-airemissionsshouldinsteadbecoveredbyapplicableairqualityre&ulations,notCERCLA
reportable quantity re&ulations.

Further discuaMon withO. A Hanford representatives_.R_ be necessary to determine whether _.
the CERCLA 302 regulation is in fact an ARAR for the ERA. Assuming that it is, this would
Imply that one_ ultra.high. .e_ffciencyCATOX sy_stems would be izcce.Dfable.

8. Ch. 1"/3.160 WAC (Well Con_ruetion and Maintenane¢).

These requirements establish minimum standards for the construction, maintenance, and
abandonment.of "resource protection wells," which include monitoring wells, extraction wells
for the remediation of contaminated groundwater, and certain geotechnical borings.

According to the ARARs Memo, these requfi'ementsmustbe met by activities under the ERA.

The deployment of any of the four CATOX syste.n_ would not involve well construction and
would therefore not oKect compliance with these regulations.

£Jm  ma

Based on the above analysis, the most feasible CATOX system option for the ERA is the ultra-
efficiency system with associated acid sc_. bbing. This option could meet all potential
Rs except one: the RCRA S.ubpartO Incinerator DRE Standard of 99.99%. Again,

however, according to Dave Bardis of EPA, .theapplicability of this standardis not based on
directregulatorylanguage,butonthediscreuonofEPA insettingperformancestandardsfor
CATOX umts.IfDOE canprovideevidencetoEPA thata lowerDRE (i.e.,the99% DRE ofthe

ultra.-hig.h-efficiency s.ystem) would provide "protecdon of the environment, "there is the
posssbility that EPA will agree to such a performance standard for the ERA.

As for the State's position, Bob King of the Washington Department of Ecology has stated that
the _tate would have no o.bjecuon _oa CATOX system at the ERA site, as long as it included a
scrubber system. In addition, the State favors on-site treatment of thewaste. This position
should support any DOE. efforts w. negotiate with EPA for an on-site ultra-high-efficiency
CATOX system with acid scrubbing for the 200 West ERA.

As. a final point, however, Cathy Sowa has s-._ggestedthat the deployment of a CATOX system
with acid scrubbing at the ERA would trigger a set of new regula.tcn-y.issuesrelated to the
management of scrubber-generated wastewa_ ". For example, injection of the wastewaters may
not be allowed by state regulation, while containment and transport of wastewaters to alternate
treatment sltes may be infeasible. This issue will requirefiu'therinvestigation, if it appears .that
CATOX systems would be acceptable to EPA and the State based on the ARARs reviewed m
this memo.
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