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5.0 .Enfiomental hpacts of the Proposed Action . .

5.1 bpack from Cotimction Actititiw

Under norrnd construction activities, no airborne emissions of radioactive or h~dous
materials are expected. However there is a potential for an airborne emission if a radiation
ar~ is unexpectiy disturbed during constructionof the proposed retrieval facfiities, storage
factiities, infrastructure upgradw, and administrative facilities. However, the likelihood of
any potentti release is minimrdbecause of the radiation awtrative controk in place
during the instruction activities. Mdiologid field work wodd be performed in compliance

, with WAU principles, applicable state and federd re@ations, and DOE Orders and
guidelines. Under nerd conditions, air emissions wodd be within construction air permit
requiremen~. In the event that radioactive contamfition is encountered work wotid stop
and more detied monitoring.wodd be done. Any contaminatedarea caused by a potentird
release above permit requirements would be clmed up”as a routine operation on site.

Exhaust gases and minor amounts of hmt would be discharged to the atmosphere from
the instruction equipment. Ambient noise levels wotid be increased in the immediate
vicinity during construction, but would be a temporary condition.

Particulate releases to the atmosphere, typid of dl constructionprojects, would be
limited to dust generated for short periods as a rwdt of project construction activities. Dust
control measures, such as spraying the groudd with water or a so.fifmtive, wodd be
implementedas needed during these activities to mitigate blowing dust.

Administrativesafety procedures would be enford to maintain safety in the workplace
and prevent occupatioti accidents. Constructionactivities would comply witi OSHA safety .
requirements.

5.1.2 Water ~pati

No liquid discharges to the environmentwodd be expectedduring construction, except
for the water that would be sprayed on the ground during constructionto control dust. No
detriment impact is expected to the groundwater in the 200 Wwt Area, which is .
approximately 70 meters (230 feet) below the surface ~= et d. 1991).

5.1.3 W-e Management~pa@

Mis~llaneous small quantities of nonradioactiveand nonh=dous construction scrap
materials would be generated by the proposed activities. ~ waste wotid be disposed of in
accordance with d applicable federd and state re@atiom, and DOE Orders and guidelines.
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W wash wodd be disposed of in the existing Hanford Site centid landfdl or other approved
disposd site. .&y waste disposed of offsite wotid be taken to an appropriatelypermitted
factiity.

If contaminated so~ is encounter (e.g., wind may blow mntaminated sod into the
non-radioactive wne), this mntaminated sofl wotid be properly characterhd for disposd

in amrdanm with ~ applimble federd and state re~ations, and DOE Orders and
guidelines. The volume of con-ted sod that maybe encounterti is not known, but
potentti waste volume for disposd is expecti to be ~ because the construction arm
is expected to be free of contaminatedsofi. Any sofi contaminationdesignatedas LLW
wotid be disposed of at the Hanford Site’s LLW burti grounds. Mixed waste would be

. stored onsite in a RCRA- permitted storage facflityunti shipment to ~ approved RCRA
permitted TSD facflity.

5.1.4 Lad ~pa~

The toti land area involved in this proposed action is about 18.6 hectares (46 acres) in
comparison to the approximate 777 hectar~ (1,920 acrw) that makeup the 200 Wwt Aea
and reprments about 1.5 percent of the land in the 200 West Arw. Site clwing to remove
sagebrush and other vegetation and grading of the sites wotid be required during construction
of proposed bufldings, access roads, and dr~lelds.

5.1.5 Noise tips- -

Equipment usd during constructionwould temporarily increase ambient noise levels.
Any noise level increase would not be expected to have any detrirnenti impact to .
neighboring office workers. Constructionworkers wodd wear appropriate hming protection
during operation of the construction equipment.

hy work in radiation controlled areas wotid be performed in compliancewiti
ALAW principles, applicable state and federd regulations, and DOE Orders and guidelines.
The potenti radiation ruived by workers during the performance of the action would be
administratively contro~ed below DOE limits established in 10 Cm Part 835, Occupational
Rtiiation Proteti’on and the HSRCM @OE 1994). Those limits require that individud
radiation exposure be contro~ed below’an annual EDE of a maximumof 5 rem per year.
However, contractor administrative controls further impose an administrativecontrol level on
an individud’s radiation exposure to 500 mrem per year. These controls assure that, under
nerd conditions, workers wotid not be exposedto radiation levels approachingthe DOE
limit.
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5.1.6.1 Co-don of Retiev~ Fafities . .

Radioactive sofi is not anticipated to be encountered during instruction b=use there
is about four feet of cl- sofl overburden covering the waste drums and the surfam arm is
designated as a non-radioactivezone. Because the constructionactivities wotid occur in a
non-radioactivear=, no radioactive airborne emissions are expected.

Nthough contact with contaminate soti is not expected, it codd be encountered during
instruction activities. If so, a radiation mntrol zone would be atablished around the
contaminatedarea. Workers, w=ing proper protective equipment, wotid enter tie zoned
area and cleanup the contaminatedarea. me contaminatedsofl wodd be properly
charackrized and either stored or disposd of on the Hanford Site.

5.1.6.2 Constrntion of Storage Fatitiw

me radiologid conditions and work practices associatedwith the instruction of the
Storage Facflity are s~ar to tiat describti for constructionof the Retrieval facditim in
Swtion 5.1.6.1 with the exception that known waste containers are not located beneath the

. cons~ction area. Constructionactivities wodd occur in a non-radioactivesurface ar= with
no a-s restrictions. ~ wotid not pose any unusti hdth risks to the construction
workers.

Athough contact with contaminatedsofl is not expected; it could be encountered during
construction activities. If so, a radiation wntrol zone wodd be wtablished around the
contarninati area. Workers,’wearing proper protective equipment, wotid enter the zoned
area and clean up the contaminatedarea. me contaminatedsofl wotid be properly
characterti and either stored or disposed of on the Hanford Site.

5.1.7 Co~ption of NonrenewableRwomw
. .

Construction rnatertis, such as concrete, steel, and petroleum, repr~ent a relatively
sdl long-term mmmitment.of nonrenewablermources. A toti of approximately
17,600 cubic meters (23,000 cubic yards) of concrete and 299,000 Wograms ( 330 tons) of
steel would be used in construction of tie Retrieval and Storage Factiity actions, and
approximately 250,000 liters (66,000 gdons) of petroleum products wotid be consumed.

5.1.8 Effect on Setitive ~eas

me proposed Retrieval activities and the Storage Facflity activities wotid be located in
the 200 West Area of the Hanford Site. A CRR specific to tie site of the proposed action
has been mmpleted by Pm. During the cti~d review, the historic White Bluffs Road was
identified as being witiin the proposed complex. No other archaeologic siti or isolates
were recorded during the survey (AppendixB).
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me historic White Bluffs Road is eligible for kting on the Natioti Register of
Historic Places. However, the State Historic Preservation Officer has determined that the
segment of tie road located within tie 2~ West Area is a non-contributingsection and is not -
considerd to be a historic property. No other sensitive areas, such as wetiands, floodplains,
archaeologic, sole source aquifers, or s~ctures of historid sigtilcance, are known to be
Iocati in the vicinity of the proposed action. h the event that any cultural materials maybe
encountered during work activities, work wodd Mt unti a PM ~chaeologist could assess
the sigtilcanw of the find.

me proposti action wodd be located on the 2~ Area Plateau. hd disturbance
would be limited to the 2W West Ar=. It wodd not be located in tie lW- or 5W-year
floodplain of the Columbia River or Cold Creek. mere is no evidence of the etitence of
any wetiands in the area.

A Biologid Review of the ar= (Append~ A) indicated that the loggerhead shrike
(federd candidate level 2 and state candidate)and the sage sparrow (state mdidate) were
observed in the area. Nthough the northern sagebrush ltid was not obsemed in the area of
the proposed action, the loss of sagebrush codd impact this species that relies on the shrub-
steppe habitat. No other spmies listed (or candidate for listing) as threatened or endangered
would be impacted by the proposti action. Project cons~ction schedules would be adjusted
to ~ impact on these species by avoiding site clearing and preparation activities
during the nesting season march through July). No other restrictions were recommended
from the biologid review. After the nesting period, the shrub-steppehabitat would be
destroyed in the area of the proposed bufldings, a-s roads, and parking lots. Of the
approtiately 18.6 hectares (46 acres) covered by the toti proposed project, h estimated
14.6 hectares (36 acres) of state designatedpriority shrub-steppehabitat would be destroyed
by the project construction. me f~st phase of the proposed action wodd remove an
estimatti 11.4 hectares (28 acres) and an additioti 3.2 hectares (8 acres) could be removed

e. by a future eqansion. Simtiar shrub~steppehabitat efits ekewhere on the Hanford Site,
although the habitat is shrinking in s~.

A short-term impact on plant and - life within or near the proposed action during
construction is anticipated, as wefl as a possible long-term, detriment impact to the
loggerhead shrike and sage sparrow because of tie destruction of nesting habitat. In order to
m- impacts of lost shrub-steppehabitat, DOE would mitigate tie removal of priority
shrub-steppe habitat as d~cussed below and in Section 2.5.

A Hanford sitewide mitigation program is being developedby U in cooperation with
the Washington Department of Fish and Wfldife, the USFWS, and the indian tribes. me
development of the program is in a formative stage, with concepts and procedures for
agreements being the initti focus. ASpart of this effort, a draft sitewide mitigation strategy
is being prepared.

me following are key componentsof the mitigation strategy: .

● Avoidanm and ~tion of impact through siting
“ Salvage and transplant
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“ Restoration of temporarily disturbed habitat
● Compensationfor lost habitat.

Each of the componentsof the sitewide mitigation strategy as they apply to the
proposed action is discussed in the fo~owingparagraphs.

Measures to avoid and ~ impacts have been applied to tie extent faible. The
anticipated loss of mature sagebrush habitat has been rduced substantiy by a change in
project smpe. The origti smpe of the project included a footprint of approximately 36.
hectares (89 Acres), of which 20 hectares (50 acres) of priority habitat wotid have been
destroyed. Since then, the scope of the project has been sigtilcantiy changed to reduce the
habitat loss. The new proposal footprint is ody 18.6 ha (46 acres) and ody 14.6 ha (36
acres) are priority habitat within the 36 hectare (89 acre) footprint encompassedby the
previously surveyed cdturd resource and biologid reviews (AppendixA and B). Part of
the impact to habitat would *O be delayed by the phased approach to construction of the
Storage Facflity. It maybe possible to change the siting for the Phase 2 bufldings to a
previously disturbed area and avoid the potenti habitat removal from the second phase
construction.

Restoration of temporarily disturbed habitat wotid not be considered for the proposed
action because the habitat that wodd be disturbed during instruction would be effectively
removed from the ecosystem during the M life of operations.

DOE would mmpensate for priority habitat loss in accordancewiti the Sitewide
Mitigation Strategy when it is approved.. If a sitewide mitigationprogram is not adoptd in a
timely fashion @y no later than Jtiy 199Q, the Solid Waste Operations Complex (SWOC)
would then develop a stand-done program for mitigating the loss of mature sagebrush
habitat. The concepts would apply the ksy elements of the draft Sitewide Mitigation
Strategy.

The f~st phase of the proposed action would remove an estimated 11.4 hectares (28
acres) of mature habitat. At tie ratio of 3:1, 34 hectares (84 acres) would be remediated as
compensation. Under a potential future phase of Proj~t W-112, 3.2 hectares (8 acres) of
habitat may be destroyed and 9.6 h=tares (24 acres) wodd be remediated in the appropriate
area. Sagebrush plants of appropriate sti wdd be salvaged from the Phase 1 and Phase 2
areas and transplanted. W is currendy evaluatingthe possibility of siting tie Box and
Ignitable Storage Butidings in a previously duturbed arm directiy east of the three hng
Term Storage Butidings to reduce the potentti habitat loss by 3.2 hectares (8 acres).

5.2 hpacti of Retrieval Operatiow

5.2.1 No- Retiev~ Operations

Workers would wear protmtive clothing and the work ar= wotid be continuously
monitored for radiation levels during no- retrieval operations. The retrieval activities
wotid be performed in ~mpliance with ~ principles, applicable state and federd
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regulations, and DOE Orders and guidelines. me contractor a_@ative con~ol level for .
worker exposure is a maximum of 500 mrem per year which is lower than tiose DOE limits
established in 10 CFR Part 835, Occup@.onalWiation Proteti.on and the HSRCM. ~ese
controls assure tit, under normal conditions; workers wodd not be exposed to radiation
levels approaching the DOE limit of 5 rem per year @SRCM 1994). When x-raying wrote
drums, the - are movd into a My shieldedvatit arm. During x-ray operation,
workers are protected by this shielding. In addition, dmigned safety featurw would prohibit
x-ray operation unti the vault area is clear of workers.

Implementationof work practices for the dkectiy involvedworker would mitigate
potentkd hdth impacts. Radiation work permits that spec~ the radiologid condition and
any radiologid zone entry requirements.wotid be requird. Workers me required to have
appropriate training, wear appropriate persomd protective equipment, adhere to MARA
principles, and fo~ow wtablishti administrativecontrok.

.
Workers wotid be exposed to a direct radiation source during the retrieval activities.

Prelirnii design includes measures to provide stielding to workers and minimize
exposure. Based on early dose uptake dculations, it is intimated that the average annual
dose to a retrieval worker is about 0.3 rem. Over an titimated tiee year retrieval activity,
a projected group of 14 retrieval workers wotid rmive a dose consequenceof 12.6
person-rem. Potentkd radiologid risks to workers wotid be ~ by job safety
planning and adherence to establishedAL~ principles and industrid hdth and safety
procedures. Applying the Internatiod Commissionon Radiologid Protection (ICRP)
now cance; fatiity ‘coefficientfor low dose, low dose-rate whole body irradiation of
approximately 4 x lV latent canmr fatrdi~ (LCF) per person-rem EDE (See Section 5.2.2),
the hdth effect to this directiy involvedworker group is 0.005 LCF.

A leaking waste container could,be found during retrieval operations. Because of the
protective covering and the relative dry climate (about 15 to 18 centimeters (6 to 7 inches)
annual precipitation), no l=ching of sofl contaminantsto groundwaterwould be expected to
have occurrti. me contaminationis expected to be lotiized. me contaminatedarea would
be cleaned up with no adverse impact expected to underlying groundwaterabout 70 meters
(230 feet) below the surface @za et d. 1991). ~

Under normal retrieval operations, potentkd exposure to chemid hazards is low.
After the SONoverburden is removed off the drum module the area is pre-monitored for
detectable indication of potentti chemid exposure to workers. If the monitoring indicates a
chemid had presenm, workers would wear appropriateprotective clothing for the
particular chemid hazard.

Equipment used durhg retrieval operations would tempor=fly increase ambient noise
levels.
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5.2.2 Potited Atident - Abnoti Retievd Operations

A Preliminary Safety Evaluation @SE) evaluatedpostiati radiologid accidents
during the proposal Retrieval operations, and dcdated the radiologid EDE in person-rem
~C 1991b). me postiated accident that generated tie largest dose consequencewas a
drum explosion before ins~ing venfi on the container. me explosion is postiated to omur
as a rmdt of hydrogen bufldup, in unvented containers, that eventiy reaches an explosive
concentration with oxygen. me explosion ignites the waste rnater~, and contaminated
titerti is releasti by fxe. me amount of ~U waste in the exploded drum is assured to
be the highest ~U-loaded drum in the trench area nearest the Plutonium Finishing Plant
@FP). An mtited 0.0414 plutonium equivalent curie is released. As noti in the PSE,
this postulated awident has an annd probabtiity occurrence of 2.3 x lW (about two times
every one tiion years) and is considered an extremely tiikely event, but is developed here
to quan~ impacts.

Radiologid dose mnsequences to onsite and offsite poptiations were dcdatd for
this postiati accident using the Hanford Site standard dosimetry GEMI computer code
Napier et d. 1988). ~ code Ay= environment releases restiting from acute or
chronic releases to the air, water, or sofl. Sixteen compass sectors are dy~. me code
uttib Hanford Site-sp=Ylc meteorologic data, and models atmospheric dispersion
betwmn the release point and the r~ptor as a straight-line Gaussianplume with no terrain
effats. me GENI atmospheric dispersion model becomes increasingly inaccurate at close
distances, and is therefore not used at distanm lMSthan 100 meters (328 feet) from the
release point.

me ICRP has determined that the nom cancer fatiity coefficient for low dose, low
dose-rate whole body irradiation is approximately4 x lN LCF per person-rem EDE for a
worker population, and approximately5 x lW LCF per person-rem EDE for a popdation of
dl ages (ICRP 1991). Hdth effects in terms of LCFSare dcdatd by multiplying the
dculati radiologid dose by the IC~. coefficient ~C 1993c).

Under a postulati amident rendition, the onsite and offsite hdth effects in terms of
projmted LCFSare dculated for the duecdy involvd worker, the onsite maximum exposed
individud (ME~, the offsite MEI, and the maximumexposed onsite and offsite popdations.
me MEI is defmd as a hypothetic individud receiving the highest dose horn the release
and represents the upperboundingdose consequent.

Population data horn the 1990 census is used in deftig the toti poptiation
surrounding the radiologid release point. me toti offsite poptiation is mnsidered to
be the general public, and is assumed to extend from the Hanford Site boundary to a circle
having an 80-Wometer (50-tie) radius from the relae point. ~ poptiation totis
375,860.

HAth effects from a postiated auident are basal upon crdculati GENI dose
consequenceswithout the @enchenclosure structure. me purpose of the enclosure structure
is puely for weather protition. However, the dl w=ther enclosure cotid serve to mitigate
dose consequencesto workers and the general public in tie tiikely event of a postiated
accident.
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The dctiated dose consequencesare breed on a 50-year time duration after exposure
and a 95-permnt metrology factor whereby a wndition of atmospheric dispersion is
extied 95-permnt of the year in a given sector. This represents a very conservative
approach to projmting hdth effects WC 1993c). .~en combined with the annual
accident probability of 2.3 x lW, the risk to the onsite and offsite MEI, to the directiy
involvd workers, and to the onsite and offsite poptiations of becoming a LCF is
substantiy reduced. As noted earlier, the postiated explotig drum accident h= an
annual probabtiity occurrence of 2.3x lW, and is considered to be an extremely urdikely
event. Table 2 reprments a summary of the dctiated dose mnsequences and associated
hdth effat in terms of LCFS:

/

Onsite Hdti Effec@

The onsite MEI is a hypothetic individud receiving the highmt dose from the
postulated accident. This MEI is located 100 meters (328 feet) from the release point and
repr~ents the upperboundingdose consequencewhich is greater than any dose consequence
to any other individti in the onsite popdation. The dcdatd dose consequenceis 18 rem
and, applying the ICN coefficient, a projected 0.0072 LCFSwotid occur. Because this is
IMSthan one fatiity, no LCF wotid be expected. The 0.0072 LCF means that the onsite
MEI has a chan~ of about 1 in 140 of b~ming a LCF.

The population hdth effects caused by a radioactive reline depend on the population
distribution around the release point, as we~ as site-specificmeteorology. For the postulated
trench acciderit, the maximum dose to the onsite poptiation was to those located east of
Trench 4C-T04, towards the PFP.

The onsite popdation is assumed to extend from a minimum of 100 meters (328 feet)
from the release point to the Hanford Site boundary, and consists of DOE employees,
DOE contractor employees, other contractor personnel, and supervisedvisitors on the
Hanford Site. This poptiation group is notdirectiy involved in the proposed drum removal
activity, but would receive the Iargwt dose consequenceof 14,900person-rem in the event of
a postiated accident. Applying the ICW coefficientof 4 x lW LCF/person-rem,‘the hdth
effect to this onsite poptiation group is dcdated to be 6.0 LCF. The 6.0 LCF means that
an average member of the exposd onsite popdation of 3,488 has a chance of about 1 in
580 of brooming a LCF shodd the postiated accident occur.

The anrdysisof onsite popdation dose mnsequences considers an unmitigated release
and exposure, and does not take credit for the Ha@ordEmergenq Response Plan
(DOE-M 1994)prepared and implementedin accordancewith DOE Order 5500.3A, and
Phnning and Preparednessfor Oper&”onalEmergencies (DOE 1992), which would
minimti the risk of exposure. Emergency signrdswould warn the onsite population if the
postiated amident occurred. An emergency mmunication network exists on the Hanford
Site to inform the onsite poptiation of emergencyactions to be taken. Training for
emergency situations on the Hanford Site is routine in nature and wodd reduce potential
onsite popdation dose mnsequences and projected LCFS.
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For directiy involvd workers within 100 meters (328 feet) of the release point, the
GE~I computer code used to evaluate atmospheric dispersion and tiution of the release is ~
unreliable. ~, mmbined with the fact that radiologid dose mnsequences to these

-.‘ workers are primarfiy dependent on where workers are located at the time of release ~
(e.g., upwind or downwind), prohibits the making of an accurate quantificationof the dose
mnsequences. However, a rough estimate of dose consequencescan be made using
InternatiomdAtomic Energy Agency WA) guidance@ 1990), which indicates that d
other things being equal, rtiucing the distance between the worker and the release point by
an order of magnitude resdts in a factor of 30 increase in worker dose. h this case, the
GE~I wmputer code dctiated the MEI 100 mekrs (328 f~t) from the release point wotid
receive a dose of 18 rem EDE. Using the ~ guidance, a direcfly involvti worker
10 meters (33 feet) away from the release point wotid receive a dose of roug~y 540 rem
EDE (MA 1990).

.

In the event of a postiated accident, this EA assumes that five directiy involved
workers are 10 meters (33 fwt) from the explodingdrum and wodd receive a toti of
2,700 person-rem. Each worker is assumed to be eq~y exposed and wotid r~ive an
acute whole body dose of 540 rem EDE. ~ level of exposure cotid be a potentiy Ieti
radiation dose to a worker. me worker wotid experienw musm and vomiting within two to
four hours and lasting for less than 24 hours. me worker’s blood system wodd be damaged
because of the radiation and up to 90 percent of the workers wotid require hospititition for
treatment @loodtranstiion, antibiotics, and rest) for a period of 60 to 90 days. me
incidence of death wodd range from mro to eighty per~nt and would occur within three
weeks to two months (SMeien,B., et d, 1984). Asuming the worker receives medid
treatment and survives the acute dose, damage to other body organs (i.e., eyw, bone
marrow, lungs, thyroid) may have occurred that cotid effect the workers hdth later in life.

,

Retrieval workers would be wearing proper personnel protective equipment when
working in a radiation area and work practices wotid adhere to ~ principles.
Additioti engineered controls would be in place to provide protective shielding to mtiti
worker exposure. Buuse of tie shielding design, the acute whole body dose of 540 rem “
EDE would be considerably reduti. As stated in Section 5.2.2, tie annual probabtiity of a
retrieval accident is about two times every one tiion yms and is an extremely udikely
event. me likelihood of a worker r~iving a dose consequenceof 540 rem EDE is very
remote.

~is EA does not dyn the.potenti impact to tie f~e dirmtiy involved worker 10
meters (33 feet) of an explodingdrum. wDependingupon where the worker is standing and
what protection may exist between tie worker and the drum, potenti fatiities could occur.
In addition, any other individti within 100 meters (328 feet) of tie exploding drum muld
be fatily injured. Any other individti who may happen to be within this 100 meters but
not directiy involved in the drum retrieval cotid, likewise, be a fatiy injured depending on
location.
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Offsite Hdtb Effwts

The offsite MEI is a hypothetic individti receiving the highest dose from the
postulated amident. The dcdati dose is 0.077 rem and represents the upperbounding dose
consequence. This dose consequenceis greater than any dose consequenceto any other
individud in the offsite population. Applying the ICM coefficient of 5 x lW
LCF/person-rem, a projected 0.0000385 LCFSwould occur. Becaye the dculated LCF is
much less than 1, no LCF wotid be expected. The offsite MEI, located in the west-
northwest smtor of Trench 4C-T04, wotid have a chan~ of about 1 in 26,000 of becoming
a LCF.

The greatest exposure to the offsite poptiation, should the awident occur, is received
by a poptiation of 102,538. This population group wodd receive 152 person-rem.
Applying the IC~ coefficient of 5 x lW LCF/person-rem, tie hdth effect to this offsite
poptiation group is dcdated to be 0.076 LCF. The dctiated LCF is less than one and,
therefore, a LCF wotid not be expwti. The 0.076 LCF means that m average member of
the exposed offsite popdation of 102,538has a chance of about 1 in 1.3 ~ion becoming a
LCF should the postulati accident occur. men the annti accident probability of 2.3 x 10
6 is considered, risk to tie offsite population and MEI of becoming a LCF is reduced
substantitiy. No adverse hdth effects are expectd.

The potentti offsite radiation dose consequenceover a 50-year time period is related to
tie extent of exteti exposure to or the intake of radionuclidesrelaed from a postulated
accident. For both the offsite MEI and offsite poptiation receptors, the primary pathway of
radionuclides taken into the body is by Mation resdting from an exposure in a radioactive
plume.

Table 2- S-m of Nomrd and Abnofi LCFS- Retievd Ations

Normal retrieval actions 12.6 person-rem CDE I 0.005
(14)

MEI - Onsite (1) I 18 rem EDE ● “1 0.0072

MEI - Offsite [1) I 0.077 rem EDE I 0.0000385

Exposed Onsite Population 14,900person-rem CDE 6.0
(3,488)

Exposed Offsite Population ~ 152person-rem CDE 0.076
(102,538)
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,. 5.3 hpack of Storage Facfi@ Operatiomt
. .

5.3.1 Noti Stor@e Operatiom

No liquid effluents, other than the sanitary waste from the planned septic and drtileld
systems, would be discharged from the proposed factiities. me sanitary effluents would be
nonh=dous and nonradioactive, and wotid not be a RCRA re@ated waste. me sanitary
sewer systems wotid be designd and ans~cted to operate in conformancewith current
state and lod wunty re@ations, and liquid discharges wotid occur routinely during
operations. me sanitary sewer system wodd be reviewed and approved by‘the DOH.

If the plannd sanitary sewer system were utiti to ~ qacity of 43,000 cubic
meters (approximately 11 dlion gtions) per year, there cotid be a 1.5 percent increase in
the toti nonradioactiveeffluent of dl Hanford Site operations being dischargd to the soti
column. Litde, if any, moundingat the watertable wodd rwult. Any impact to lod

. groundwater flow dirmtion, or powntkd mntaminant plume is predicted to be minimrd
~ler 1993).

Workers are required to have appropriate training, wear appropria~ persoti prowtive
equipment, adhere to ALARAprinciples, and fo~ow establishedadministrative mntrols. No
adverse noise impact is expati during nod storage operations.

For tiis EA, approximately 12 dumtiy involvedworkers would be engaged in Storage
Facflity activities. ~ wodd include a mixture of plant craft discipltiw (i.e., equipment
operators, electricians, laborers, radiation monitoring, etc) and supervisory personnel. ~ese
12 workers would be exposed to a dirut radiation source. Preliminary engineering dmign
fmtures include provisions for shielding to m- worker exposme. Based on mly dose

. uptake dctiations, it is mtirnated that the average annual dose to a storage worker is about
0.3 rem. Over a three year storage activity, the proj=ted worker group of 12 storage
workers would receive a dose consequenceof 11.0 person-rem. Applying the ICRP noti
canmr fatiity coefficient of approximately4 x 1~ LCF per person-rem EDE (See Section
5.2.2), the hdth eff=t to this dirmtiy involvedworker group is 0.004 LCF.

5.3.2 Abnorrnd Operatiom - Potiated Accident

A separate PSE evaluatedpostulated radiologid accidents during the Storage Factiity
operations and dcdated the collective radiologid EDE in person-rem WC 1991c).
Udike the postulated accident of the Retrieval operations, the postiated accident for the
Storage Facfiity that wotid generate the largest dose mnsequence is an earthquake fo~owed
by a f~e. Under thii accident sm~io, a radioactive airborne release could occur from the
Storage Facfiity to the environmentb=use of breached waste contiers. ~ would
release an estimati 0.172 plutonium equivalentcuries and 15.9.curies of mixed f~sion
products.
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me annual probability of the postiated amident for the Storage Facflity was
determined to be 1 x 10-3(on= every one thousand years). In the event of an earthquake,
the waste drums are Asumed to fti, rupture, and ignite. me fo~owing f~e is assumed to
wnsume the combustible waste and an airborne release omurs. Using the Hanford Site
standard dosimetry GENI computer code ~apier et d. 1988), radiologid dose ~
consequences to onsite and offsite poptiations were dcdated for the postiated earthquke
and f~e awident at the Storage Facfiity ~C 1993d). me GENI atmospheric dispersion
model bmmes incrmingly tiurate at close distanm, and is therefore not usd at
disti= less than 100 meters (328 feet) from the release point.

As noti in S~tion 5.2.2, hdth effects in terms of LCFSare dcdated by multiplying
the dculated radiologid dose by the IC~ coefficient ~C~ 1991).

OnSite Hdth Effwts

me onsite MEI is a hypotietid individud Iomted 100 meters (328 fret) from the
release point and r-ives the highest dose from the postiated accident. ~is dose to the
MEI reprments the upperboundingdose consequenceand is gr~ter than any dose received
by any other individud in the onsite poptiation. me dculated dose consequenceis
2.13.rem and, applying the IC~ coefficientof 4 x lW, a projected 0.00085 LCFS would
occur. Because this is less than one fatiity, no LCF wodd be expected. me 0.00085 LCF
means that the onsite MEI has a chance of about 1 in 1,200 of becoming a LCF.

me GEMI computer code model determind that the maximumdose to the omite
. population would occur soutieast of the Storage Facflity, towards the PFP. ~is sector has

an estimated population of 3,861 and wotid r~ive a dose consequenceof 1,520 person-
rem. me crdctiated hdth effmt using the ICR wefflcient of 4 x lN is 0.6 LCF.
Because this dculated hdth effect is less than one, it is tiikely there would be a fatiity in
the onsite popdation group. me 0.6 LCF means that an average member in the exposed
onsite population of 3,861 has a chance of about 1 in 6,430 of becoming a LCF should the
postulati accident occur.

As described earlier, directiy involvedworkers within 100 meters (328 feet) of the
relwe point, tie GENI mmputer code usd to evaluate atmospheric dispersion and dtiution
of the release becomes incrmingly inamurate. Stiar to that approach discussed in Section
5.2.3.1 for estimating a dose consequenceto the directiy involvedworker, a rough estimate
of dose consequencescan be made using NA guitice. For the postulated Storage Facflity
accident, the GEMI computer code dculated the MEI 100 meters (328 fret) from the
release point wodd r-ive a dose of 2.13 rem EDE. Using the MEA guidance, a directiy
involved worker 10 meters (33 f=t) away from the release point wotid receive a dose of 64
rem EDE WA 1990). h the event of a postiated accident, four workers are assumed to
be 10 meters (33 feet) from the ruptured waste container would r=ive a toti of 256
person-rem. Applying the ICW coefficient for workers of 4 x 104 LCF/person-rem, the
projected LCF is 0.102 or a chanm of about 1 in 40 of becoming a LCF.
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me ~ysis for dose consequent for the onsite poptiation and MEI considers an
, unmitigated release and exposure to radiation. me Hanford Site’s emergency preparedness

plan, prepared and implemented in aurdance with DOE Order 5500.3A POE 1992),
would reduce any impact because of emergency sirens and evacuationprocedures. me

. onsite population receives routine training in responding to emergency actions. Dose
. consequencesand projecti LCFSare expected to be less than dcdated because of the

mitigation measures. In addition when mnsideration is given for tie annti accident
probability of 1 x 103, risk to the onsite poptiation and MEI of becoming a LCF is
substant~y reduced.

Offsite Hdth Effmts

, me offsite MEI is a hypothetic individud located at the Hanford Site boundary and
re~ives the highest dose from the postiated accident. ~ MEI represents the
upperboundingdose consequencewhich is greater than any other individud would receive in
the offsite population group. me dculated dose mnsequence is 0.26 rem and, applying the “
ICN coefficient of 5 x lW, a projmted 0.00013 LCFSwould occur. Because this is much
less than one fatiity, no LCF would be expected. me 0.00013 LCF means that the offsite

, MEI has a chance of about 1 in 7,700 of becominga LCF.

‘ In the event of the postulatd accident, the largmt offsite dose would occur to the
population of 102,538 lomted in the smtor west of the Storage Facflity. Refer to
Section 5.2.2.1 for discussion of offsite populationand method of ~ysis. ~is exposed
population would r-ive a dose consequen~ of 654 person-rem. Applying the ICW
wefflcient of 5 x lW LCF/person-rem, the hdth effect to this offsite popdation group is
crdculatedto be 0.33 LCF. me dculated LCF is less than one and a LCF wodd not be
expected. me 0.33 LCF m- that an average member of the exposd offsite poptiation of
102,538 has a chance of about 1 in311,000 of becoming a LCF shotid the postulated
amident occur. men the annual accidentprobability of 1 x 103k considered, risk to the
offsite population and MEI of baming a LCF is reduti substantitiy. No adverse hdth
effecti are expec~.

me potentti offsite radiation dose consequenceover a 50-yw time period is related to
the extent of exterti exposure to or the intake of radionuclidesreleased from a postiated
accident. For both the offsiti MEI and offsite poptiation receptors, the primary pathway of
radionuclides taken into the body is by tiation resulting from an exposure in a radioactive
plume.
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Table 3- S~ of Nomd and Abnorrnd LCFS- Storage Operations

,“

.

Nerd storage operations 11 person-rem CDE 0.004
(12)

IIMEI - Onsite (1) I 2.13 rem EDE I 0.00085 ‘

IIMEI - Offsite (1) I 0.26 rem EDE I 0.00013

Exposed Onsite Popdation 1,520 person-rem CDE 0.6
(3,861)

Exposd Offsite Poptiation 654 person-rem CDE 0.33
(102,538)

5.4 Nonradioactive Hwardow Wrote hpack

Some of the h=dous wastes identified from storage records are asbestos; metis
@eryllium, barium, cadmium, copper, lead, mercury, sodium, lithium, fid zirconium);
sodium hydroxide, nitric acid, and other corrosives; and organics (antifreem, stripcoat,
tric~orethylene and other solvents, polyc~orinated biphenyl, tributyl phosphate, carbon
tetractioride, hydraulic fluid, and otis) ~C 1991b,WC 1991c).

?

5.4.1 Hazardow Waste - Comction and Norrnd Retrieval/Storage Conditions

During Retrieval and Storage Facflity constructionactivities, small amounts of
hazardous waste (e.g., cleaning agen~, petroleum products), are expected to.be generated.
These generated wastes wotid be d~posed of in accordancewith applicable federd and state
re@ations.

Under nor~ retrieval and storage renditions, workers would not be exposed to
hazardous waste components in a waste mntainer. However, in the event a waste container
is encountered that e~bits leakage, a smti temporary greenhousewould be constructed
around the contaminated area within the portable weather enclosure butiding. Trained
workers equipped with proper protective clothing would initiate cl-up of the contaminated
area. After waste cleanup, the containers wotid be mov~ to approved storage facilities on
the Hanford Site.
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5.4.2 H~ardow WAe - Abnoti RetrievMStorage Contiom . .

The waste containers to be retrieved from Trench 4C-T04 wodd be stored in the
Storage Facflity in amrdance with RCW and WAC 173-303re@ations. h the event of a
postulated retrieval or storage accident of a container release fo~owd by a fwe, a tidoti
chemid airborne release codd omur. An tiysis of tidous chemid exposures to
onsite and offsite receptors was evaluated in tie PS& ~C 1991b, WC 1991c). Average
exposures were dctiated for onsite and offsite populations, divided by the threshold limit
value ~L~ and presentti as a ratio of con~ntration to tie TLV. The TLV is the tirne-
weighti average conmntration to which the receptors may be repeatdy exposed witiout
adverse effects. The dcdated toxic consequencesfrom a postiated accident foflowd by
f~e are noti below in Table 4.

Table 4- Toxic Consequent from a Potiated Retievd Atident

Omite Average
ktio of Concentration to

Totic Offsite Average @osure mv
@osure

nv
material (m@cubicmeter)

(m@cubic .
(m#cubic meter) meter)

Onsite Offsite

Merc~ 0.0000344 o.moo198 0.05 0.000688 0.000000396

cadmium - 0.0000344 0.0000000198 0.01 0.00344 0.00000198

Barium 0.0000344 0.0000000198 0.5 0.0000688 o.omo4

PCB 0.0205 0.0000118 0.5 0.041 0.0000236

cqcwo4 1 0.00327 0.00000188 2.0 0.00164 0.00000094

1 hta are based on CaO, a combustion product in air for ~CW04 @hosgene). The decomposition product of
~bon tetrac~oride is rem@ed as a tofic substance because when the mbon tetrac~oride is heated to
decomposition; it emits tofic fmnm of phosgene gas.

The ~V for phosgene given off horn heating abon tetrac~oride (CCQ, is * to tit of CaO.

The ratio of concentration to the TLV for onsite and offsite indicates that the exposure
to toxic materials for th~e poptiation soups is well below the TLV (Sax and hwis 1989).
No adverse hdth effect would be anticipated tiom exposure to hmdous chemids as a
rwult of the proposti action.

Mvironmeti Assessment 5-15 September 1995

.



_: —.. ,.

U.S. Dep~eti of -rg ~tiomneti @ack of tie Proposed Action
I

5.5 Enfiomeritil Jtiice

~Ex~utive Order 12898, FederalAti.ons to Address EnvironmentalJ~”ce in Minori~
PopuMons and hw-Income Poputiom, requirestit Federd agencies ident~ and
address, as appropriate, disproportionatelyhigh and adverse human hdth or environment
effec~ of their programs and activities on minority and low-incomepopulations. Minority
(espmWy Hispanic) poptiations and low inmme popdations are present near the Hanford.
Site ~~ 1994). DOE is in the proms of developingofflckd guidance on tie
implementationof the Exwutive Order. The @ysis in this EA (Sections5.0) indimtes that
there wotid be ~ impacts to both the offsite poptiation and potential workform by
implementing the proposed action, under both routine and amident conditions. Bemuse the
entire proposed action would omur on the Hanford Site and the offsite environment impacts
from the proposed action dyti in this EA are expected to be ~, it is not expected
that there wotid be any disproportiomte impacts to any minority or low-incomeportion of
the comunity.

5.6 Socioeconomic hpac~ ~

The DOE and its mntractors dominate the lod employmentpicture with almost one-
quarter of the toti nomgricul~d jobs in BentonWd Frtiin munties. Ninety-three
permnt of Hanford employees reside in the Benton and Fr~in munty areas. Therefore,
work activities on the Hanford Si& plays an important role in the socioeconomic of the Tri-
Cities @ctiand, Pasco, and Kennewick)and other parts of Benton and Frtiin counties
(DOE 1995). Other surrounding counties would be impacted to a lesser degree.

Comtruction of the proposed Retrieval and Storage Factiity wodd create a temporary
increase of approximately 100 constructionworkers from lod labor Mls. Initially, about
100 (of the planned 400) administrativeand operationspersonnel would be located in the
SWOC as a rwult of the proposed action. Prirnarfly, time personnel would be relomted
from various offices around the Hanford Site. No substantkdchange is expected in the
number of Hanford Site employeesas a restit of the proposed action. There would be no
discernible impact to employmentlevek within Bentonand Fr*in muntiw.

. .

5.7 Cmtiative Wpacfi

Existing and plannd projmti nearby the lomtion of tie proposed action area were
reviewed to determine cumulative impacts that muld result from initiating the proposed
retrieval action, waste storage activities, the infrastruc~e upgrades, and the CWSC.
Existing areas near the site of the proposed action that mntribute to the cumulative impact
include the following:

f
. Waste Receiving And Processing -P) Factiity - WRAP 1; presentiy under

instruction
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Central Waste Complex an existing‘RCRApermitted storage arm

hw-level Burial Gro~ds; managementof Hanford’s solid waste

Tank Farm activities; managementof Hanford’s waste storage tanks ,

T-Planu existing facflity for decontaminationserviw

U-Plant and the Reduction Oxidation @DO~ Plant; retired promsing facilities

222-S ~ytid Lab; existing laboratory servim.

Plutonium Finishing Plant in proms of residud plutonium cleanup

Environment Restoration and Disposal Facfiity; permitted Comprehensive
Environment Response, Compensation,and LiabflityAct (CERCLA)waste
disposrdfacdity under construction

Environment Restoration activities; managementof inactive facilities, burti sites,
cribs, etc.

5.7.1 Cmtitive hpacts - * Katioa@ve)

The offsite poptiation received about 0.3 person-rem via air and water pathways from
200 Ara operations in 1993 whereas Hanford Site workers involved in the proposed action
would perform sirntiar tasks around other waste mgement activities. The dculated
radiation exposure to these workers under normal conditions is very small. The average
annual dose rate for 1993 in the 200 Areas was 130 mrem per year @NL 1994)and well
below the natural backgroundradiation of about 300 mrem per year. The proposed action k
not expected to alter dculated radiologicrdair doses.

5.7.2 Cmdative tipacts - Water

The proposed action would not discharge any radioactive liquid effluent to the ground
and, therefore, not incrementiy add to Hanford Site radioactive liquid effluent discharges to
the ground.

Nonradioactive liquid e~uents would be discharged to the ground bause of the
planned septic sewer systems in the 200 Arm of the Hanford Site. In the 200 Areas, a toti
of 2,180,000 cubic meters (576 flion grdlons)of nonradioactiveeffluents were discharged
to the ground in CY 1991 @NL 1992). Assumingthe sewer system operates at full design
capacity, during a seven-daywork week, the proposed action wotid add approximately
43,000 cubic meters (11 tiion gdons) in one YW to nonradioactiveliquid effluents
producing a toti annurddischarge for the Hanford Site of about 2,223,000 cubic meters (588
mfllion gdons) to the ground. Due to the lateral spreading and relatively smti discharge

. .
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rates, tiere may be litie diswrnable mounding, if any at the water table. The hydraulic
impact to lod groundwater flow direction is likely ~ and movement of any
underground contaminatedplumes is not expected. Nthough the discharge from this
proposed action would incrementiy add to the amount of nonradioactiveeffluents being
discharged on the Hanford Site, the proposed septic system would not be exp~ted to impact
the groundwater ~ler 1993).

5.7.3 Cmtitive bpa~ - Land

me proposed Retiievd actions and Storage Factiity actions wotid omur on the
200 West Area of the Hanford Site. Approximately 18.6 hectares (46 acres) of the toti 777
hectares (1,920 acres) in the 200 Wwt Ara wotid be impacted. This is about 1.5 percent of
the land area in the 200 West Area. The retrieval activities would occur on previously
disturbed VW, wtie the proposed Storage Facflity would be constructed on relatively
undeveloped land. The proposed action is compatiblewith the planned 200 Wmt Area land
uses.

Because the proposed Storage Facflity would occur on undisturbed land, there would be
an increment loss of shrub-steppehabitat for tie loggerheadshrike, sage sparrow and
northern sagebrush ltid. An estimated 14.6 hectares (36 acres) of priority shrub-steppe
habitat wotid be lost. Other projects completed, under way, or planned for the future on the
Hanford Site involve loss of priority habitat (Includingthe Environment Restoration
Disposal Factii~p 240 Access Road, Cross Site Transfer, 200 Arw Sanitary Sewer System).
Cumdative loss of priority habitat on the Hanford Site could ex-d 405 hectares
(1,000 acres). An overall Hanford Site Strate~ for mitigation for lost priority habitat is
currentiy being developed. Spectilc mitigation for habitat loss from this proposed action is
discussed in Sections 2.5 and 5.1.8.

5.7.4 Cmtitive hpa* - Sotioeconotim.

Uncertainties exist with regard to Hanford.Site budgets. The current trend is for work
force reduction.whereby DOE is projecting about 4,800 jobs wdl be eliminatedby the end of
f~d year 1995. Additioti budget reductions tiuld occur in f~d years 1997 and 1998
that would necwsitate ~er workforce reductions. As stated in Section 5.6, employment
on the Hanford Site plays an important socioeconomicrole in the region since 93 percent of
Hanford employees reside in the Benton and Frtiin county areas. Therefore, the current
downward trend in Hanfor&s workforce would be expectedto have an impact on the local
community.

Mthough tie retrieval and storage activitim wotid con~ibu~ sligh~y to fie H~ord .
Site employment growth, the increase of about.100 in constructionworkers would be
temporary and the assigned administrativeand operationspersonnel would be re-located from
other onsite offices. No cumulative impact wotid be expectedto the lod economy from
undertaking the proposed action.
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