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5.0 POSTULATED IMPACTS AND POTENTIAL ENVIRONMENTAL CONSEQUENCES

Potential environmental consequences that could result from implementation of the waste

disposal alternatives described in Chépter 3 are discussed in this chapter. The consequences

described and evaluated in this chapter are believed to bound the range of consequences that
could reasonably be expected from the adoption of any of the aTternatives.

1.

The waste disposal alternatives are as follows: .

Geologic Disposal of most (98% of activity) Hanford high-level ({HLW), transuranic
(TRU) and tank wastes '

In-Place Stabilization and Disposal of all Hanford high-level, transuranic and
tank wastes

Reference Alternative (combination disposal) that combines features of geologic
disposal and in-place stabilization and disposal

Preferred Alternative that consists of disposal of some waste according to the
reference alternative and postpones disposal decision and continues present stor-
age and maintainence activities for the remaining wastes until further déve1opment
and evaluation are completed. '

" The potential environmental tonsequences of no disposal action (i.e., continued storage and

monitoring) are also evaluated and discussed for the purpose of comparison with the conse-
gquences of the disposal alternatives.

5.1

INTROBUCTION

Environmental impacts for each of the disposal alternatives and the no disposal action

(continued storage} were assessed for the disposal (operational) and postdisposal periods.

Impacts from disposal operations include the following:
Radiation doses to the work force and public during routine operations
Radiation doses to the public in the event of postulated radiological accidents

Consequences of nonradiotogical accidents {potemtial injuries and fatalities) to
the work force associated with industrial ard transportation activities

Consequences of nonradiological pollutants released to the environment
Ecological impacts

Socioeconomic impacts

Resource requirements

Costs.

Operational impacts were assessed for 100 years of continued storage to provide a comparable

time period for waste disposal plus additional time for surveillance of waste disposal per-

formance. In addition, estimates of impacts of continued storage for each century following
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the initial 100-year per10d were deve1oped to provide a b3515 for estimating accumulated
impacts if no disposal action were undertaken, It should be noted that the no disposal
action alternative described in this EIS is intended to represent the no action alternative,
an analysis of which 1s-requﬁred by Council on Environmental Guality Regulations

(40 CFR 1500-1517). The no disposal action alternative involves continuoué monitoring and
surveillance of defense wastes stored at the Hanford Site. The wastes exist, and the current
action at the Site must continue until final disposal pians are implemented. An absolute no
action alternative is not a reasonable course of.action; however, a no disposal action alter-
native can provide useful information to the. decision-making process. Although DOE does not
intend to adopt the no disposal action as a long-term alternative, this alternative meets the
intent of the National Environmental Po]icy_Act requirement to estfmate the impact of taking.

no action.
Postdisposal impacts considered include:

e Impacts from disposed-of waste under present climatic-and otherwise undisturbed
conditions where disposa1 systems perform aslp1anned

e Impacts from disposed-of waste under changed c11mat1c conditions where disposal
systems perform as planned '

e Radiation doses to the public following postulated performance failures of the
" disposal systems, compounding effects of changed climatic conditions.

To describe postdisposal impacts in terms of public health and safety, an assessment is
required for the safe performance of the disposal systems. Toward this purpose, this study
identified and evaluated plausible human-induced events and natural processes that could
affect the performance of the disposal systems and result in release of radionuctides, The
likelihood of occurrence of such events was not “assessed (except for human intrusion), but
their potentia]_radio1ogi¢a1 impacts are reported.

In assessing postdisposal impacts, it is assumed that active institutional controls are
absent at the Hanford Site after the year 2150. This is in accord with the Environmental
Protection Agency rules (EPA 1985) that active institutional control cannot be relied upon to
assure safety from disposed of wastes after 100 years beyond disposal. Absence of active
institutional control of the Hanford Site is assumed for analysis and comparison purposes
only and does not represent a present or projected DOE plan,

5.1.1 General Observations and Findings

The environmental consequences analyses conducted in this EIS cover all major environ-
mental impact sources, pathways, or significant events. Principal observations of the analy-
sis are as follows: '

e In terms of human health and safety, any of the disposal a1ternat1ves could be

safer implemented.
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e The geologic disposal alternative is the most costly, with about 13 billion dol-
Tars added cost over the reference alternative for HLW disposed of on site and TRU
waste disposed of in the Waste Isolation Pilot Plant (WIPP); offsite disposal of
HLW would add another 0.7 billion dollars. Some construction fatalities couid be
expected with this alternative. The geologic disposal aiternative also results in
the largest collective radiation dose to workers.

e The in-place stabilization and disposal. alternative has Tow environmental impacts
and also provides the Jowest overall cost.

s The reference alternative provides a balance between cost and environmental
impacts and accords with the Defense Waste Management Plan (DOE 1983a).

e Preferred alternative costs would be about $3 billion to proceed with disposal of
the waste for which adequate information is availadle on which to base disposal
decisions. Disposal of the remaining three waste classes would cost an additional
$0.5 billion to $i2 billien,

o e Continued storage is an acceptable short-term option, but no disposal action {con-
g tinued storage) is not a reasonable long-term disposal option.

o9 e Most potential natural events and human activities on or near the waste disposat
o ' sites are not expected to significantly affect disposal system performance. Some

. events, such as assumed catastrophic floods associated with glaciation, could

—— result in low contamination Tevels [abeut 0,05 nCi(Pu)/g] within the Pasco Basin;
.=ww however these floods would in themselves create such an overwhelming environmental

) impact as to obscure these impacts,

He

e For the disposal alternatives discussed, all wastes postulated to be buried near
s the ground surface are covered by a protective barrier. Fires and subsequent wind
erosion therefore would not effect the atmospheric release of radiocactive waste,
but could affect the performance of the protective barrier, whose purpose is to
prevent or minimize water infiltration.

Liv 5.1.2 MWaste Types Considered in Determining Environmental Consequences

Waste types and quantities considered in determining the environmental consequences
reported in this chapter are presented in Chapter 3 and described in more detail in Appen-
dices A and P, '

5.1.3 Topics Covered in This Chapter

Results of the environmental impact analysis are reported as follows:

e Environmental impacts from implemenfation
of the geologic disposal alternative Section 5,2

e Environmental impacts from implementation of the
' inepﬁa;e stabilization and disposal alternative Section 5.3

5.3



Environmental impacts from implementation of the
reference {combination disposal} alternative Section 5.4

Environmental impacts of no disposal action

- {continued storage) ~ Section 5.5

Environmental impacts from implementation -
of the preferred alternative ' : : Section 5.6

Topics required to be addressed by the NEPA [Seétioh 102(c)] are discussed within each

section. These topics include:

Irreversible and irretrievable commitment of resources
Unavoidable adverse impacts

Relationship of alternatives to ltand-use plans, policias and controls [required hy
40 CFR 1502.16{c)] '

Relationship between near-term use of -the environment and enhancement of long-term

productivity.

5.1.4 Cumulative Impacts

were
with

Activities taking place or reasonably anticipated to take place on the Hanford Site that
not within the scope of the action being analyzed in this EIS and that might combine
the proposed actfon for a cumulative impact.are as follows:

Ongoing characterization and potential construction-and operation of a deep geo-
logic repository for commercial and/or commingled defense high-level and commer-
cial transuranic waste

Operation of the dual-purpose N Reactor for production of special nuclear materi-
als and steam used by the Washington Public Power Supply System {WPPSS) for the
production of electrical power '

Operétion'of PUREX and related facilities

Construction and operation of the Process Facility Modification_project

_Operation of the Supply System's Number 2 nuclear power plant and possible opera-

tion of one or more additional units
Operation of U.S. Ecology's commercial low-Tevel waste disposal site

Previous and continued disposal of low-level 1iquid wastes to ground and cribs,
and low-level waste disposed of in near-surface burial grounds, including decom-
missioned defueled naval. submarine reactors - :

Decontamination and decommissioning of eight surplus reactors

Eventual decontamination and decommissioning of the remainder of Hanford's surface

facilities.
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A discussion of cumulative radiological impacts associated with the above activities is pre-
sented in-this section. In addition to the potential for cumulative radiological impacts,
the potential for impacts -associated with storage and disposal of chemicals also exists.
Location, species and inventories of many chemicals, particularly as may be distributed in
soil columns, are not well known and are to be developed. As a consequence, cumulative chem-
jcal impacts are not presehted but would be additive to the radiation 1ﬁpa¢ts. Socioeconomic
impacts of characterization and construction and operation of a deep geologic repository or
other major construction would not be expected to adversely impact present community capacity
for services; the recent loss of a major work force with termination/mothballing of addi-
tional commercial power reactors left the commuhity with excess capacity for services.

5.1.4.1 Cumulative Radiological Impacts in the Near Term

ror purposes of this ana}ysis, projected radiological impacts in the near term are
derived principally from the Hanford-wide monitoring program. Radio]ogiéai monitoring data
from 1984(a) operations at Hanford are .presented in Section 4.1 of this EIS. The overall
radiological impact of 1984 operations was calculated to be 0.002 rem total-body dose to a
hypothetical maximally exposed individual residing off site and 5 man-rem to the offsite
population within 80 km (Price et al. 1985). These small impacts are in addition to those
occurring from natural background radiation, which approximate doses of about 0.1 rem per
year total body to an individual and about 34,000 man-rem per yedr to the same 80-km pop-
ulation. The major component of this radiological impact originates from the remaining pro-.
duction facility, N Reactor, located at the 100-N Area on the Hanford Site.

In 1984, airborne concentrations of all radionuclides that could be attributed to
Hanford site-wide operations were projected to result in a dose of 1ess-than 0.00001 rem/yr
to the average person 1iving in the Hanford Site vicinity (within 80 km). This dose rate is
substantially below the EPA Standard 40 CFR 61 of 0.025 rem/yr for airborne pathways. Very
Tow levels of radionuclides attributable to Hanford operations were detected in the Columbia
River; however, downstream concentrations of these radiohuclides were projected to result in
a dose of G.0000% rem/yr, weil below the EPA Standard 40 CFR 141 of 0.004 rem/yr for
community drinking water systems. '

Samples of égricu1tural foodstuffs grown in the vicinity of'the‘Hénford Site have been
examined annually for radioactivity since the mid 1950s. The low levels of radionuclides
observed in most foodstuff samples collected in 1984 from farms around Hanford are attributa-
ble to worldwide fallout and natural radicactivity (Price et al 1985). '

Samples of deer, rabbits, game birds, waterfowl and fish were also collected in 1984
near operating facilities and at locations where the potential for radionuclide uptake frem
operations was most likely. A1though-60Co, QUSP and 13765, probably from Hanford operations,

{a) Radiological monitoring data are available for 1986 (Jaquish and Mitchell 1987);
however, dose calculations presented for 1986 data employ the ICRP 26/30 dosimetry
method, which gives effective dose equivalent that {s not strictly comparable with
dose equivalent used elsewhere in this EIS.
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were detected in some of these samples, concentrations were low enough that any radiation
dose resulting from ;onsumption of such fish or animals would be within applicable radiation
protection standards {Price et al. 1985},

Projected radiolegical impacts from on-going Hanford operations, reasonably anticipated
operations and those specified in this EIS as associated with the imp!ementatidn of disposal
or continued storage of high-Tevel, transuranic and tank waste are summarized in Table 5.1.

TABLE 5.1. Cumulative Near-Term Radiological Impacts for Hanford Site-Wide
Operations and Reasonably Forecasted Operations

Maximum Annual
Individual Tota1-%g?y Arnual Population

Cumq]ative Dose, Tofg&-Body
. rem Dose, man-rem
. On-going Hanford Site-Wide Operations(c) .
R N Reactor, PUREX, Defense LLW Disposal : - 0.002 -5
e uppss #2(d) ' 0.002 1
b U.S. Ecology LLN_Disposal(e) ~0 _ ~0
£l Additions from Reasonably Forecasted Operations
. Geologic Repository(f) : <0.001 . 9
lw Process Facility Modiffcations(g) Project ~0 R
Additional WPPSS Nuclear Power Units(d) 0.002 1
e Implementation of HOW-EIS Alternatives
. ' Geologic <0.,001 _ 30
7 In-Place <0.001 : 0.03
. Reference ' ' <0.001 0.05
Preferred <0,001 0.03-30
" No Disposal Action <0,001 0.006

(a) For perspective, the annual dose to such an individual from natural background would be
S 0.1 rem.

(b) For perspective, the dose to the same population for the same period from natural back-
“ground would amount to about 34,000 man-rem. ' '

{(c) Based on Environmental Monitoring of Hanford 1984 (Price et al. 1985},

{d) Performance of additional units assumed to be the same as reported for WPPSS #2, PFMP
EIS, p. 5.53, :

(e} Average annual dose rate including background at U.S. Ecology site fence was 0.18 rem,
at corners of site 0.11 rem; hence, dose due to facility at Hanford Site boundary would
be essentially zero. : . .

(f) See DOE/ET-0029 (DOE 1979), pp. 9.1.7 through 9.1.9; for 122,000 MTHM repository in
basalt and an S0-km-radius population of 2 million people. On a basis of 70,000 MTHM
repository and 340,000 people the dose should be substantially less.

{g) DOE/EIS-0115D (DOE 1986, p. 5.53).

As shown ih Table 5.1, if all present and reasonably forecasted activities are included,
cumulative radiological impacts are projected to be substantially less than those permitted
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by the EPA {40 CFR 61 or 191; 0.025 rem/yr) and small in comparison with natural background
radiation {0.1 rem/yr). No health effects would be expected from population doses such as
those presented in Tabje 5.1.

5.1.4.2 Cumulative Radiological Impacts in the Long Term

Long-term cumilative radiological impacts are those that might occur in the distant
future after operating plants have been decommissioned and long after the year 2150
(100 years after disposal) when active institutional control is assumed to be absent. For
purposes of this analysis, it is assumed that disposal sites not in the scope of this EIS are
not provided with protective barriers. Impacts would be expected to be associated
principally with leaching of waste components into groundwater and on into the Columbia

- River,

The principal source of impacts in addition to those presented for implementation of the
disposal alternatives and the no disposal action alternative {continued storage) is believed
to be that from defense Tow-Tevel waste disposal sites. “Low-Tevel wastes" as used here
includes all radicactive defense waste (some 400 individual sites), exclusive of decontamina-

tion and decommissioning wastes, not included in high-level, transuranic and tank waste or in

the secondary wastes such as grouted waste produced during waste processing. Long-term cumu-
lative radiological impacts associated with the disposal alternatives and Tow-Tevel waste are
prasented in Tabie 5.2. Impacts presented are these calculated to result among downstream
users of Columbia River water for two assumed average annual recharges of groundwater, (from
infiltrating precipitation) and for conditions where protective barriers are effective and
where they partially fail.

As shown in Table 5.2, Tong-term fmpacts associated with low-level waste disposal are
Targer than those for high-level, transuranic and tamk wastes when disposed of according to
the alternatives presented in this EIS, Low-level waste disposal impacts, however, are
smaller than those associated with the no disposal action (the principal reason for large
impacts in the no disposal action alternative is the assumption of tank waste remaining in
liguid form).- '

Impacts from decontamination and decommissioning of the eight surplus reactors will be
provided in an environmental impact statement now in preparation that addresses alternative
strategies for their disposal. Similarly, impacts from decommissioning other surface facili-
ties currently in operation at the Hanford Site will receive separate environmental reviews.
In both cases, impacts will depend upon the decommissioning method uTtimately selected.

A waste repository, if it were fo be Tocated at Hanferd, would also constitute a source
of cumulative impacts. Because the repository is Targely conceptual at this time, estimated
impacts are based on permissible levels of operation over the 10,000-year period of
interest. The EPA has indicated in the preamble to 40 CFR 191 that when the release limits
specified in Table I of 40 CFR 191 are met, the number of premature cancer deaths over
10,000 years from disposal of wastes from 100,000 t of reactor fuel s not expected to exceed
1,000. Based on that rejationship, a geologic repository with a capacity of 70,000 t of
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TABLE 5.2. Cumulative Long-Term Radiological Impacts for Hanford Site-Wide Operations

and Reasonable Forecasted Operations -

Integrated Population Tota1-%g§y Dose Over- 10,000 yr,

. _ man-rem
On-Going Hanford Site- Barriers(b} Effeciige/ 'Bdrrier(b) Failure ?g?nario/
Wide Operations Current Climate‘® Wetter Climate

N Reactor, PUREX, WPPSS #2 : - {e) . (e)
Defense LLW Disposal 2,000 _ 6,000

(no barriers) . .
U.S. Ecology LLW Disposal, () - (f)

etc, .

. Additions from Reasonably

Forecasted Operations

Geologic Repository : (g)
-Process Facility . ’ (e)
~ Mpdifications Project '
Additional WPPSS Nuclear {e) . : : (e)

Power Units
HDW-EIS Disposal Alternatives

Geologic 2 200

In-Place ‘ 10 ‘ : 600
Reference A0 600
preferred(N)’ 2-10 300600
No Disposal Action . 20,000 4,000,000

{no barriers)

{a) A1l values rounded to one significant figure. For perspective, if the population
within 80 km of Hanford remained constant for 10,000 years, the integrated
population dose from natural background would amount to 340,000,000 man-rem.

b} Barriers only for HDW-EIS disposal alternatives.

c) Assumed average groundwater recharge rate of 0.5 cm/yr for unbarriered areas.

d} Assumed average groundwater recharge rate of 5 cm/yr for unbarriered areas.

e) Long-term impacts, if any, would be associated with decommissioning residuais for
-which no basis is presently available. However, residuals would be small compared
‘to defense Tow-Tevel waste. ) '

(f) Values not known, but would be expected to be small fractions of defense low=level

waste. : .

{g) ‘A 70,000-MTHM repository operating in compiiance with EPA standard 40 CFR 191 would
result in no more than 700 health effects over 10,000 years. Using the dose-to-.
health-effects conversion factors of 100 to 1000 health effects per million man-rem,
the integrated population dose would range from 700,000 to 7,000,000 man-rem, This
should not be construed as a prediction of long-term impacts from such a repository
at Hanford. lLong-term impacts would be developed and presented in an EIS addressing
such a repository if it waere chosen. \

(h) Impacts .are shown as a range since disposal decisions have not been made for single-
shell tank waste, TRU contaminated soil sites, or pre-1970 buried TRU solid waste.
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commercial waste would not be expected to result in more than 700 premature cancer deaths
over 10,000 years, Based on this same relationship, if all Hanford waste within the scobe of
this EIS were to be disposed of in such a repositery, no more than 180(3)'premature cancer
deaths would be expected over 10,000 years from these wastes., The upper bound of impacts
from other new DOE facilities and'operatipns, including decommissioning of existing
facilities, will be required as a minimum to fall within applicable regulations. '

5.1.4.3 Cumulative Impacts Associated with Transportation of TRU Wastes

The impacts of shipping Hanford TRU wastes to the Waste Isolation Pilot P1ént,(HIPP)
were calculated in this EIS {see Appendix I). Other federal sites will also be shipping
their TRU wastes to the WIPP, The cumulative impacts of transporting TRU wastes to the WIPP
from all federa?ISites, inciuding Hanford, have been studied (JID 1985). The cemulative Tisk
analysis developed in JIO (1985} Tor transporting TRY wastes to the WIPP évalﬁated both '

radiciogical and nonradiological impacts.

In considering the cymulative impacts of transporting TRU wastes, the Transuranic Waste
Transportation Assessment and Guidance Report examined several existing documents. For exam-
ple, risk analyses in NUREG-0170 (NRC 1977) concluded that the risk of transporting radicac-
tive material over the nation's highways and rails is small. This generic transpertation
risk assessment evaluated both commercial and defense related shipments of radioactive mate-
rial, Additional analyses in the final environmental impact statement (FEIS) for WIPP (DOE
1980b) address specific risks associated with the transportation of transuranic waste and
high-level waste (for repésitony experiments) to WIPP. This assessment considered both the
radiological and the nonradiological impacts of contact-handled TRU waste shipments from the
Idaho National Engineering Laboratory {INEL)} and the Rocky Flats Plant, remotely handled TRU
waste shipments from INEL, and experimental high-level waste from the Hanford vicinity
(Pacific Northwest Laboratory). The WIPP/FEIS did not address transportation of waste from
all generating and storage sites to the WIPP, although typical routes and estimated transpor-
tation distances from varijous origin sites to WIPP were identified.

Using a dese rate value of 2 mrem/hr at the outside surface of the TRUPACT.{assumed in
this EIS for calculation purposes to be the transpor{ation container), the WIPP/FEIS analysis
(DOE 1980b) concluded that the radiological impact of incident-free transportation to the
public is many times smaller than the effects from natural background radiation. The analy-
sis further concluded that the probabiiity of accidents involving TRU waste shipments which
would result in radio1ogica1'cohsequénces is also small--between 1 fn 40,000 years and 1 in
4 mitlion years. And even if such an event should occur in a small or Targe irban area, its

(a) EPA 40 CFR 191 provides a method (note 4 of Table I) for apportioning release limits
according to fuel burnup level., Although much of Hanford's fuel was irradiated to
substantially less than 5,000 MWd/t, EPA permits this as a minimum value for apportion-
ment. Using 5,000 MWd/t results in a total fuel equivalent for comparison with EPA 40
CFR 191 of 18,000 t. (This is a higher value than the amount of commercial fuel equiva-
Tent (3,100 MTHM}, derived from the typical defense fuel exposure, for purposes of
estimating geologic repository capacity needed for Hanford defense waste.)
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impact would be less than the 50-year total-body dose commitment {or tess than the 10-year
dose to lungs) from natural background radiation. A '

At the present time, no definite estimates of transportaticn mode mix ratios have been
established. Therefore, to allow for the dynamics of transpdrtation costs and the Defense
TRU Waste Program, two bounding cumulative trahsportation ané]yses were performed: “a 100%
truck case and a "maximum rail" case, The maximum rail case acknowledges that not all sites
have rail access and in those instances waste shipments will be Timited fo the truck trans-
port mode.

Calculations were made to determine the hypothetical maximum exposure to an-individual
from incident-free transportation of waste from each of the storage and generator sites. The
cumuiative value of all site shipments represents the maximum radiological exposure to an-
individual Tiving near the WIPP faciiity. Radiclogical risks were computed .as a function of
both the transportation mode mix and the Transport Imdex (TI) value. Nonoccupational risks
from annual contact-handled TRU waste shipments range from 6.7 to 140 manQrem, while occupa-
tional risks are relatively constant and vary from 21 te 28 man-rem. Estimated nonoccupa-
tional impacts are dominated by radiation exposure to the public during stop-over t1me, Talay
the period when the waste package 1s stationary for an extended period of time.

The risk contributed from potential accidents which may result in the release of radio-
active waste is very small and ranges from 0.03% to 0.20% of the total radiological risk.

The significancé of the popuiation doses can be determined by comparing the impact with
doses received by the same population from natural background radiation. Estimating the
affected population size as that segment of the public Tiving within a half mile of the ship-
ping reutes, a total of approximately 6.25 million perscns could be affected by transporta-
tion of TRU wastes. If aach person along the routes receives an average of 0.1 rem annually
from natural baﬁkground radiation sources, as discussed in the WIPP/FELS (Appendix 0 of DOE
1980b), the population dose resulting from natural radicactivity would be 625,000‘mdn—rem.
Thus, in comparison, the upper limit of incremental risk to the same population exposed'to
contact-handled TRU waste shipments is approximately 0.03% of the dose that population would
receive from natural scurces. The radiolcgjcal aspects of transportation would not result in
any health effects (cancer fatalities or genetic effects}. '

Pollutants are em1tted ‘during normal transport by the combustion of d1ese1 fuel, by the
passage of a sh1pment over a dusty road surface, and by tire abrasion. Combust1on of d1ese|
fuel gevierates sulfur dioxide, carbon menoxide, hydrocarbons, nitrogen dioxide and part1;u— i
1a£es. The passage of a shipment over a rpadbed or'highwéy produces fugitive dust, and fire“
particuiates are generated from the abrasion of tires on the pavement. Each pollutant has a
unique character, and each may affect heaith. Poliutant emissions could result in zéfo to
one health effect {latent cancer fatality), depending upon whether the geologic repository 7s
on the Hanford Site or off site.

Injuries and fatalities would be the nonradiclogical impacts expected from accidents
during transport of Hanford defense wastes to assumed repository locations. These injuries
and fatalities are not directly related to the radioactive cargo being transpbrted; however,
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they would not be incurred if the cargo were not being transported. Thus the number of
estimated Tnjuries and fatalities wouid be the same even if the cargo were not radicactive
material. Traffic accidents could result in I to 2 fatalities and 10 to 21 injuries,
depending upon whether the geologic repositpry is on the Hanford Site or off site.

5.1.5 Supporting Material Used in Determining Enviropmental Impacts

The appendices (Volumes 2 and 3} provide the supporting detail for this EIS. A quide to
their contents and relationship is given in Figure 1 of the Introduction to the Appendices.
Details of mathods used for calculating radiation dose and conversion to heaith effects are
given in Appendices F and N, respectively. - Postulated operational accidents are described in
Appendix H, and impacts from trahsportation are given in Appendix I. The leng-term perform-
ance of waste disposal systems is assessed in Appendices R and S.

The Hanford Waste Vitrification Plant, Transportable Grout Facility, and Waste Receiving
and Processing facility are discussed in Appendices €, D and E, respectively.

A description and anticipated performance of a conceptual protective barrier and marker
system is presented in Appendices B and M.

The status of gechydrologic modeling of the Hanford Site is described in Appendix C.
Infermation on releases of radionuclides in the Tong ferm from various waste forms is pre-
sented in Appendix Q. Modeling of nuclide movement in the unsaturated and saturated zones
beneath the waste sites is discussed in Appendix P. The groundwater transport of chemicals
from single-sheil tanks is discussed in Appendix U. Methods for estimating air-quality
impacts are described in Appendix T. Inventories by nuclide of various waste forms and their
disposition by alternative are presented in Appendix A.

Details of methods for calculating nonradiclegical injuries, ilinesses and fatalities
are given in Appendix G. Details of nonradiological impacts from censtruction and opera-
tional activities are preéented in Appendix L, and sociceconomic impacts are provided in
detail in Appendix K. The method used for calculating repository costs is discussed in
Appehdix_&. '

5.2 GEOLOGIC DISPOSAL ALTERNATIVE

In the geologic dispesal aTternative, it is assumed that at least 95% (by activity) of
single~shell tank waste, at least 99.95% (by activity) of double-shell tank waste, ail encap-
sulated strontium and cesium, and all transuranic {TRU} wastes would be removed and placed in
efther an onsite or offsite geologic repository. Some Tow-activity waste fractions resulting
from processing the tank wastes would be incorporated into grout, disposed of in near-surface
grout vaults an& covered by the protective barrier and marker system. '

5.2.1 Waste Disposal Procedures

Representétive procedures for treating and disposing of the six waste classes for the

-geo1ogic disposal alternative are described- in Chapter 3, Section 3.3.1 and Appendix B in

detail.
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5.2.2 Summary of Operational Impacts Associated hﬁth.Geclogic Disposal Alternative

Operational impacts asscciated with geoTogic disposal are summarized for disposal of all
waste cias;es-in either a hypothetical ‘onsite or hypothetical offsite repository. Strontium/
cesium currently in capsules and tank waste would be disposed of in either a hypothetical
onsite or hypothetica1 offsite geologic repository and TRU waste would be disposed of in the
WIPP in New Mexico. The distinction among repository alternatives is limited to that associ=-
ated with transportation of waste to the repositeries and proration of repository costs based
on the fraction of the repository occupied by Hanford wastes.

5.2.2.1 'Radio]ogica] Consequences from Routine Operations

Radiation doses calculated to result from geologic disposal of Hanford defense wastes
are summarized in Table 5.3 for all waste classes. An estimated total of about
28,000 worker-yeérs of radiation work would be required for geologic disposal of all waste
ciasses. A total occupational total-body dose of aboutIIS,OOO man-rem (including repository
emplacement) would resu]t.(a) Over 60% of the occupational dose total would be received from

disposing of existing tank waste.

Geologic disposal of all waste classes weuld release to. the atmosphere small amounts of
radionuclides from the waste sites and surrounding potentially contaminated soil that could
result in radiation doses to members of the offsite general public. The calculated dose com-
mitment in any one year to a maximally exposed individuaT(b) is 4 x 1_0'4 rem, and the calcu-
lated individual lifetime total-body dose is 8 x 16=% rem. The collective dose to the 80-km
population in any one year is calculated to total about 30 man-rem, and the total dose to the
pubtic from all operations including transportation to an offsite repbsitory is calculated to
be about 140 man-rem. For comparison the 70-year dose to the population within 80 km from
natural background radiation would amount to 3,000,000 man-rem.

5.2.2.2 Radiological Consequences from Postulated Accidents

Handiing and_pbocessing of Hanford defense wastes for disposal would create the possi-
bility of accidents, A range of postulated abnormal occurrences has been analyzed for each
waste class, and for each process. Of these occurrences, the accident with the largest
potential consequences was determined (Appendix H). The postulated operational accidents
that would result -in the largest radiation doses to the public for each waste class and asso-
ciated process are summarized in Table 5.4.

{a) Regardless of the large differences in operations taking pilace on the Hanford Site over
the last several decades, the average annual dose to radiation workers has been about
0.5 rem {DOE 1983b).

{b) The maximally exposed individual is a hypothetical member of the public whose habits
tend to maximize radiation dose to a given organ. For the case where exposure to
airborne radionuclides results in the highest contribution to dose, this individual is
assumed to reside continuously at the location of highest airborne radionuclide concen-
tration and to eat food grown there.
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TABLE 5.3, Estimated Total-Body Radiation Doses from Routine Operations for the Geelogic Disposal Alternative

Occupational Maximum Individual o
Doses, man-rem Dose Commitments, rem Population Dose Commitments, a) man=rem
_ ~ Repository l-yr 70-yr b l-yr 70-yr b Transportation
Waste Class Operations Emplacement Exposure Exposure( ) Exposure Exposure( )_ {offsite)
Existing Tank Waste 9,600 870 3x 108 5% 10 3 x 1073 0.3 30
Future Tank Waste 1,100 150 6 x 1077 9 x 1076 0.05 0.7 8
S$r/Cs Capsules 70 78 6 x 10010 4 x 1078 6 x 1075 2 x 1073 0.8
Retrievably Stored 140 110 1 x 1070 1 x 107% 0.09 9 40
and Newly Generated
TRU _
TRU-Contgminated 750 52 2x10°%  2x100% 0.1 10 - 2
Sei1ilc/ - -
Pre-1970 Burd ed, TRU 2,300 180 - 4 x 1074 5x 100 30 - 30 6
Solid Wastel® . '
Totals 14,000 1,400 4x10% gx10t 30 S50 90
(a) A1l dose comm1tment values have -been rounded to one significant figure.
(b) "70-year exposure" implies a lifetime accumulated dose from all operations. :
(c) Geologic d1sposa1 is taken as an additional protective measure for these prev10us1y d1sposed—of wastes._
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TABLE 5.4. Summary of ?gqer-Bound Accidents and Calculated Total-Body Radiation Doses for the Geologic Disposail

¥1*g

Alternative
Maximum
Individual Dose * Population Dose
Commitments, rem Commitments, man-rem
70-yr : 70-yr
l-yr Dose A-yr. Dose
Waste Class Description of Upper-Bound Accident Dose Commitment Dose Commitment(a)
Existing Tank Waste Explosion of ferrocyanide precipitates in 0.2 3 400 7,000
' single-shell tank during mechanical retrieval
operations. :
Future Tank Waste Pressurized release of liquid waste due to 0.09 ’ 0.9 300 2,000
failure of a diversion box valve during
hydraulic retrieval operations.
Sr/Cs Capsules Ruhture of a strontium capsule by improper 2 x 10'7_ 3 x 1070 6 x 10™% 0.01
handiing during retrieval operations.
‘Retrievably Stored and Pressurized release from waste drum rupture 1 x 10"3 0.05 3 100
Newly Generated TRU due to buildup of radiolytic gases.
TRU-Contaminated Soi1(P)  Deflagration of contaminated material due to 5 x 1077 2 x 107 1. 1073 0.04
process malfunction in slagging pyrolysis
incinerator.
Pre~1970 Burifg TRU Deflagration of contaminated material due to 5 x 1070 1 x 1074 0.01 0.3
Solid Waste ) process malfunction in slagging pyrolysis
: incinerator. :

(a) See Appendix H for details,
(b} Previously disposed-of wastes.




[T

e

e,

T

The impacts to members of the public from accidents shown in Table 5.4 are not severe.
The total 70-year population dose from the most severe accident amounted to 7,000 man-rem, a
small fraction of the dose this same population would receive from naturally occurring back-

- ground radiation i.e., 3,000,000 man-rem.

5.2.2.3 Nonradiological Consequences

Nonradiological consequences include generation of dust from waste retrieval, site prep-
aration, site stabilization, and handling of mined material; combustion products from opera-
tion of surface vehicles, operation of eduipment, and transportation of waste; and injuries
and fatalities associated with retrieval, transportation, and disposal of the Waste.' Details
are-presented in Appendices G, L and T. :

Releases of nonradiological pollutants (i.e., dust and combustion products) resulting
from geologic disposal are detailed in Appendix L (Table L.1) and are summarized in
Table 5.5. Releases shown in Table 5.5 include those generated on site during waste
retrieval and processing.

TABLE 5.5. Summary of Nonradiolegical Emissions for the Geologic Disposal Aﬂternat1ve
(over a 20-year time span)

Pollutant Emissions, t
Particulates 58,000
S0, 3,800
Co . 4,800
HC 590
NOX 3,400

Air-quality Tmpacts are estimated in terms of maximum ground-level pollutant concentra-~
tions at the site boundary or at publicly accessible locations within the Hanford fenceline
and are summarized in Table 5.6 (Appendix T). Pollutant concentrations are based on histori-
cal meteorological conditions and expected maximum releases of pollutants and thus are only
an indication of what conditions might be., In any case, the values calculated are suffi-
ciently sma11 compared to the standards to suggest that these pollutants would not result in
a significant impact.

Nonradiological pollutant concentrations resulting from transportation of waste to WIPP-
or another offsite repository would be extremely smail and well below standards shown in
Table 5.6, Transportation emissions are based on round-trip shipping distances of 20 km for:
an onsite repository, 5,000 km for the WIPP repository, and 10,000 km for an offsite reposi-
tory. For details on transportation-related air-quality impacts, refer to Appendix I.

The calculated number of injuries and fatalities associated with geologic disposal of
Hanford defense waste is described in detail in Appendix L (Table L.2) and is summarized in
Table 5.7. The number of injuries and fatalities is based on accident statistics for similar
activities and on estimates of manpower requirements.
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TABLE 5.6. Comparison of Estimated Concentrations of Nonradiological. Pollutants i? Air for
the Geologic Disposal Alternative with Ambient Air-Quality Standards (2

Concentration, ug/m>

Pollutant 1 hr 3 hr 8 hr } 2 hr Annual
o 560 (40,000) --{p) 170 (10,000)  -- -
MOy S -- - - 1.3 (100)
S0, 390 (665). 260 (1,300) - 16 (260) 1.3 {52)
Particu]ates(c) R - ' -- . 0.3 {40)

- 6.9 {120)
(including dust} B

{a) Ambient air-quality standards are given in parentheses. See Appendix T.
(b} Dashes indicate there is no applicable standard.:
{c} Allowable concentration in excess of background.

7 :
TABLE 5.7. Summary of Estimated Nonradiological Injuries, Illnesses and
1% . Fatalities Associated with the Geologic Disposal Alternative
g ) ) ' Injuries and I11nes§es(a) ' Fatalities
- ' TRY to WIPP TRU to WIPP
e Process HLW Onsite HLW Offsite  HLW Onsite HLW Offsite
B Waste Processing and 520 520 2 . T2
" : Stabilization _
w@ Repository Emplacement 380 340 2. 2
o Transportation ' _13 21 1 2
5 6

Total 910 880

{a) Injuries and illnesses that result in lost work days.

i, 5.2.2.4 Eco?ogicaf Impacts

fa

Onsite ecological impacts from geologic disposal of all waste classes would be minimal
since much of the area under consideration has already been diéturbed_as a result of radio-
active waste management and other nuclear-energy-related activities. The construction
requirement with the greatest ecological implication is the need for 7 million m3 of fill
material (seils, gravel and basalt), primarily for protective barr .r construction,

Selection of the borrow area site for barrier construction soil will be conducted in
accordance with procedures designed to comply with the requirements relating te protection of
archaeological and native American religious sites. The borrow area will be rehabilitated, '
following removal of material, using state-of-the-art revegetation practices. These include
site-specific soil cultural practices (e.g., ti11ing and iﬁocu1ation) and seeding with native
and other species of grasses.
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The onsite areas of present radiocactive waste storage at Hanford have already undergone
some env1ronmenta1 modification, and the additional impact on plants and wiidlife from waste °
retrieval and depos1t1on in repositories is Judged to be temporary and sma11. ' o

Soil for backfiiling and barriers, gravel for tank i1l and basalt for barrier construc-
tion would be obtained on site from previously established sources or other onsite areas.
About three miles of new road would be required in conjunction with the basalt quarry loca-
tion on s1te. Noise, dust, and human activity associated with the implementation of the geo-
logic d1sposaI alternative would extend for about 20 years (Rockwell 1985a),

5.2.2.5 Resource Commitments

Resource commitments for the geologic disposal of all waste classes include energy,
materials, and manpower. Estimated requirements for each waste class are presented in Appen;.
dix L {Table L.3); aggregated requirements for all six waste classes are summarized in.°
Table 5.8. Resources related to predisposal activities are combined with those related to
reposftory activities, Resources used during predisposal activities (retrieval, packaging,
storage, and transportation) are takem from Rockwell (1985b). Resources used for repositery
activities (estimated in DOE 1980a,b) are prorated to that portion of the repository required
for disposal of the particular waste class. Resource use would be expended over about
30 years.

TABLE 5.8. Estimated Resource Requirements for Implementing the Gea]og1c
Disposal Alternative

HLW Onsite; HLW Offsite;

Resource TRU to WIPP TRU to WIPP
Energy
Diesel fuel, m° 120,000 120,000
Propane, m°> 97,000 97,000
Gasoline, mS 14,000 15,000
Electricity, GWh 5,000 5,100
Coal, t 520,000 530,000
Méteria1s -
Concrete, m 300,000 300,000
Steel, t 80,000 80,000
Stainless Steel, t 6,600 _ 6,600
Lumber, m> 47,000 47,000
Riprap, mo 4,600,000 4,600,000
Gravel, mS 720,000 720,000
Soil, m° 1,800,000 1,800,000
Manpower, man-yr 57,000 58,000
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5.2.2.6 Costs

A summary of the costs associated with the geologic disposal of Hanford wastés is shown
in Table 5.9. Cost breakdowns are given in Appendix L. Retrieval and processing cost com-
ponents are taken from Rockwell (1987)., Transportation costs are taken from Appendix I. For

TABLE 5.9. Cost Summary for Geologic Disposal of All Waste Classes
Millions of $1987(3)

HLW Onsite; HLW Offsite;

Waste Class TRU to WIPP TRU to WIPP
Existing Tank Waste ' 12,700 13,200
Future Tank Waste 1,700 1,800
Sr/Cs Capsules ' ' 210 210
Retrievably Stored and Newly ' _ 180 180

Generated TRU

TRU-Contaminated Soi1(P) - 470 470
Pre-1970 Buried TRU Solid waste(P) 1,600 1,600

Totals 16,900 17,500

{a) Costs were revised from the draft EIS to reflect increased repository
fees. Since the above costs were calculated, additional costs for
repository fees have been proposed. These proposed costs further
increase the geologic alternative by 20%. Additional changes in
estimated repository fees can be expected in the future.

{5) Previously disposed-of wastes.

waste going to a repository in basalt or another crystalline rock, the repository cost compo-
nent is developed using design and packaging concepts in Rockwell (1983} (see also Appen-

dix Jy. This repository cost compenent represents the incremental cost associated with
empiacing capsules and tank waste in a commercial repository. Costs are higher than in the
draft EIS, primarily because of increased estimated cost of repository emplacement. -For TRU
wastes, a WIPP repository cost component is estimated based on recent preconceptual  studies
of salt repositories (Appendix J). '

5.2.3 Scciceconomic Impacts

Pbssible sociceconomic fmpacts include both growth-related effects (e.g., demand for
housing and schooling, traffic congestion) and social, cultural or psychological effects

related to the hazardous nature of the materials or technology involved (e.q., apprehension

about the nuclear industry in general, concern for the risks involved in safely managing
nuclear materials, and stress resulting from perceived adverse consequences). The groﬁth;
related socioeconomic impacts are influenced primarily by the size and scheduling of the
estimated manpower requirements. Time and manpower needs for construction and for operatidns
to implement the geologic dispesal alternative for each of the six waste classes are pre-
sented in Appendix X. Any growth in employment and popuiation expected from implementing an
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alternative could potentially result in social and public service ihpacts. These impacts,
wiich may be either positive or negative, are discussed in this section.

Socioeconomic impacts are assessed for the period between the proposed start of con-
struction activities and the year 2015. Although some waste disposal activities will con-
tinue beyond then, most of the socioeconomic fmpacts, if there are any, will be experienced
earlier, '

In this EIS, socioeconomic considerations are limited to those that might be associated
with impiementing disposal alternatives at the Hanford Site and do not include the impact of
developing geologic repbsftories. An EIS to address repository site selection is expected to
discuss cumulative impacts, including socioeconomic impacts, of the repository program at ali
candidate sites, including Hanford. ' :

Imp]ementatioh of the geologic disposal aiternative requires the Targest work force
among the alternatives analyzed in this EIS, and therefore would cause the largest growth-
related socioceconomic impacts. From a radfo1ogi¢a1 standpoint, occupatidna1 exposure from
this alternative is expected to be several times greater than those of the other alterna-
tives,. However, the Jong-term radiological exposures calculated for this alternative are no
greater than those of the other alternatives. Because the geologic dispesal alternative iso~
lates the wastes most completely from humans and the environment, perceived social and eco-

nomic risks from this alternative are expected to be Towest. .

5.2.3.1 Manpower Requirements

Detailed manpower profiles from data provided by Rockwell (1985b) are presented in
Appendix K. Between the years 1990 and 2015, the average number of workers required per year

. for the geologic dispesal alternative is estimated to be about 1,920. The peak work force

requirament s estimated at about 3,450 in the yéar 1993,

It is important te try to estimate the extent to which these work-force requirements are
likely to induce additional population growth in the ared and consequently cause pressurs on .
social services and related indicators of socfoeconomic conditions. The outcome depends
largely on the availability of unemployed or underempioyed workers aiready in the area who
are qualified and available to work on these jobs. Also important is the timing of poten-
tially concurrent major projects that also place demands on limited labor supply.

The main determinant of socioecomomic impacts can be traced tc the match between the
pressures a project places upon a community {demographic, fiscal, services, and social) and
the ability of the community to meef those pressures in a planned, orderly, cost-effective
way. For the geologic disposal alternative as for sach of the other alternatives, the work-

force requirements and likely population in-migration are small compared to recent Hanford

Site experien;e, and these effects can be expected to be spread across several large communi-
ties in Benton, Franklin, and Yakima Counties. The projected manpower requirement for the
geologic disposal alternative represents less than 10% of the projected bi-county employment.
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Actual work-force requirements and patterns of in-migration would be monitored after imple-

mentation begins. Experience at other large sites indicates that preliminary manpower esti-
mates tend to underestimate actual peak work-force needs, due mostly to scheduling problems

during construction,

5.2.3.2 Employment and Population Impacts

‘During the period of constructing Washington Public Power Supply System's nuclear power
reactors from 1973 io 1981, employment in the Hanford area grew rapidly at an overall average
rate of about 8.3% per year. . After mid-1981, however, the sudden and unexpected curtailment
of these major construction projects initiated significant losses of around 10,000 jobs'
within a few years. The area 7s beginning to recover with gradual increases in.employment
and population, but at a rate much tower than that experienced in the recent past. .

Historical and projected baseline employment and population growth is presented .in
Appendix X. Employment includes both the direct primary employees working on the waste man-
agement activities and the indirect secondary workers in the community who provide services.
The total population forecasts include both the workers and their dependents. The average
employment for the geologic disposal alternative between the years 1990 and 2015 is about
4,220 workers per year. At the peak employment years almost 7,600 workers are expected. As
a percent of the projected baseline employment, this is about 8% (10% during the two peak
years). For comparison, the Washington Public Power Supply System total employment accounted
for about one-third of the bi-county baseline employment in 1981,

The potential population impacts of manpower needs can be estimated. similarly. It is
reasonable to assume that some portion of the work force would be derived from the existing
local labor pool {unemployed or underemployed workers}. A likely population impact estimate
can be based on the assumption that half of the needed work force comes from the local area
and half from another region. This leads to the conciusion that population growth induced hy
the geologic disposal alternative will be less than 4% of the projected bi-county baseline
population, which is also small when considered in historical pérspeptive.: Ecohomically and
demographically these activitieé can be expected to benefit the region.

5.2.3.3 Community Services

The potential socioceconomic impacts of the employment and population growth expected are
given in detail in Appendix K. New population moving into the bi-county area for employment
in these activities will require housing and community services that include transportatton,
health care, schoolé, police and fire, water and sewer, and recreation facilities.  Since the
area will be recovering from the significant employment and population losses of the early
1980s 'at the time of the heaviest manpower requirements, most of these services should have
excesé'capacity:to meet these needs. ' '

5.2.3.4 Housing.

Housing demand under a high baseline condition would.require about 3,000 units during
peak employment years {Appendix K). Given that housing construction is Tikely :to pick up
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again as the ‘local economy begins to recover, and that many of the jobs will be taken by
local workers who already 1ive in the area, adverse housing impacts would appear to be
un]1ke}y.

5.2.3.5 Local Transportation

Traffic congestion is another major aspect of the Tri-Cities region that haé been par-
ticularly sensitive to population increase and to the traffic volume associated with activi-
ties on the Hanford Site. The total amount of increased traffic to the Hanford Site expected
will be substantially Tower than that associated with the Nashihgton Public Power Supply Sys-
tem's peak .construction perfod. Recent and continuing highway improvements in the area will
alleviate many of the past problems. Given the assumed moderate growth in baseline condi-
tions, adverse local transportation 1mpacts are uniikely.

5.2.3.6 FEducation

There is currently sufficient capacity to absorb any grbwth in the student population
Tikely to be caused by construction and operation associated with the geologic d1sposa1
alternative. The total excess capacity was estimated at around 4,700 student p051t1ons 1n
these schools in 1982. No negative capital cost impacts are therefore anticipated.

5.2.3.7 Utilities and Other Services

Given the largely unanticipated Washington Publtic Power Supply System cutbacks in 1981,
community services capacity had expanded beyond residents' immediate needs. " As the region
undergoes the projected decline and recovery, all community services will be affected,
including staffing levels and space utilization requirements of such services as health,
social services, education, and public safety. However, given adequate lead time and notifi-
cation regarding future development, the affected departmenis and agencies probably can ade-
quately adjust to changing conditions resulting from waste management activities.

5.2.3.8 Fiscal Conditions

In Tight of the Tri-Cities' fiscal adaptability, shown during the high growth of the’ -
1970s, the less-steep growth curves projected for construction and operation of the geologic
disposal alternative probably will create no serious problems in management Or'financing for
the area. As was true in the high-growth period of the 1970s, the proposed waste d1sposa1
activities probably would fiscally benef1t the Tocal communities.

5.2.3.9 Social Conditions

During the last decade, :a highly skilled labor force, from construction workers to pro-
fessionals, has settled around the Hanford Site in anticipation of éontinued growth and
employment opportunity. The unexpected closure of two majer Supply System construction proj-
ects in mid-1981 was a major impact. Offsetting the significant decline in employment and
poputation is the recovery now under way, to which disposal management activities could con-
tritute positively. Since the geologic disposal alternative results in the Targest number of
jobs, its positive impacts would be substantially greater than those from the other
alternatives,
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Social conditions refer to both individual and community well-being and, in the case of
the Hanford Site, include the "cultural .community" of neighboring Indian tribes. Because the
implementation of any defense waste disposal alternative is projected to result in reduced
long term impacts on the environment and somewhat reduced adverse health and safety conse-
guences over the Tong term compared with the no disposal aétion alternative, adverse éocia]
impacts, if any, are also expected to be insignificant. See the section on social conditions
(K.5) in Appendix K for further discussion. o '

5.2.4 Assessment of Long-Term Impacts

The. primary performance objective of waste disposal systems is to provide reasonable
assurance that radionuclides and fnextricably intertwined chemicals in biologically signifi-
cant concentrations are isolated and thus provide for long-term protection'of public health
and safety. The degree to which that objective would be expected tolbe met is presented in
this section for the geologic disposal alternative. Impacts are examined where 1) present
conditions remain unchanged, 2) disposal systems are disrupted by postulated natural events,

and 3) disposal systems are disrupted by intruders.

The analysis in this section draws upon the description of wastes and geologic diéposa1
alternative as provided in Chapter 3 and upon analyses of radiological conseguences developed
for appraisal of performance of the alternatives in Appendix R. Appendix R, in turn, is
based on a protective barrier and marker system described in Appendices B and M; hydrologic
modeling of the water pathway in Appendix O, description of modeling of source releases and
inventories of radionuclides in Appendix P; information on hydrologic transport of chemicals
in Appendix Y; and probabilistic analysis in Appendix S.

Key Tindings disclosed in the analyses are as follows:

e The only important pathway for radionuclides and inextricably intertwined chemi-
cals to the affected environment is via groundwater.

e For wastes disposed of near the surface on the Hanford Site, the consequences to
the offsite population would be negligible compared with consequences from npatu-
rally occurring radiation sources.

" @ The conceptual protective barrier and marker system described in Appendix B, when
. operating as designed, would prevent translocation of nuc]ideé by burrowing ani-
mals and plant rocts, inhibit human disruption of waste sites, and provide backup
assurance that no significant Jeaching of wastes and water movement of leached
waste to groundwater would occur,

e With a protective barrier in place and 100% effective, the only reascnably postu-
lated mechanism for movement of radicnuclides to groundwater involves diffusion of
the waste via 5611 pore water. This process would require several thousand years
for nuclides to move to the edge of the barrfer. Regional non-zero recharge to
groundwater would also be required to transpert nuciides on to the groundwater.
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o Intruder scenarios, devejoped for the case where only passive institutional con-
 trols exist, predict significant and/or fatal consequences if intrusions were to
take place.(a)

5.2.4.1 Long-Term Impacts Where Present Conditions Remain Unchanged

This section discusses the long-term impacts associated with sach disposal system where
present conditions remain unchanged. The expected performance of the disposal systems is
presented where those systems perform as designed under present climatic conditions, and
without human-induced or other disruption. The disposal systems are the geologic repository
and the near-surface burial grounds.

Some wastes (98% of activity) are disposed of in a geologic repository and some wastes,
including the Tow-activity, high-volume-fraction from processing tank contents, are disposed-
of on site and near surface in grout vaults. Inventories of key radionuclides and their
Tocation in the geologic disposal alternative are shown in Table 5.10,

TABLE 5.10. Estimated Inventories(a) of Key Radionuclides {Rockwell 1985) Disposed of in
the Geologic Disposal Alternative, Ci

In Geologic In Onsite Barriered

Radionuclide _Total Repository Near-Surface Burial
e ' 5,300 5 5,300
95e 1,100 4 1,100
905, 120,000,000 120,000,000 2,600,000
997¢ 35,000 34,000 1,300
129; 58 ) 58
137¢4 130,000,000 120,000,000 2,300,000
151gp, 1,200,000 1,200,000 39,000
238y 580 510 65
239-240p,, (b) 120,000 120,000 1,800
281pp(c) 390,000 390,000 4,800

(a) Values have been rounded and therefore may not add.
(b) Includes about 39,000 Ci 239-240p,, previously disposed of.
(¢) Includes about 11,000 Ci 241pn previously disposed of.

It is assumed that geologic repositories (efther on site or off site) employed in the
geologic disposal alternative would have been sited in accord with those aphlicab]e provi-
sions of the Nuclear Waste Policy Act of 1982 (PL 97-425) and, as such, would meet 1imits
prescribed for environmental protection in the EPA standard 40 CFR 191 (EPA 1985) with a

(a) Fatal doses to intruders might result from the unlikely event of drilling into
encapsulated waste in a geologic repository.
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reasonable degree of confidence. (See also Appendix S.) Conformance with NRC regulations as
set forth in 10.CFR 60 {NRC 1985) would alse be required. As a conéequence of assumed
conformance with EPA and NRC regulations and since the selection of a particular geologic
repository is outside the scope of this EIS, no further analysis of long~term performance of
geotogic fepositories is presented here. Impacts associated with geolegic repositories in
general are given in the. final environmental impact statements for the management of
commercially generated waste (DOE 1980a) and for the Waste Isolation Pilct Plant (DOE 1980b).

The residuals from procéssing'of tank wastes for disposal in a repository would be -
grouted and disposed of in vaults on the Hanford Site. A protective barrier and marker sys-
tem would be installed over each of the waste sites. Under present conditions and with pro-
tective barriers in place over the waste sites and working according to design, analysis
showed that there is a diffusion-advection mechanism for migration of radionuclides through
the unsaturated zone to groundwater and the Columbia River, This phenomenon is described in
detail in Appendix 0. A preliminary investigation has been made of the consequences of such
a phenomenon; using best available values for parameters required for modeling (Appendix 0},
a cumulative total-body dose of about three man-rem over 10,000 years was projected for the
population downstream from'the Hanford Site. '

Chemicals could similérly be transported to the river via similar diffusion-advection
mechanisms as described in Appendix U. Using conservative and bounding values for parame-
ters, the concentration of nitrate ion (NO3) in the Columbia River amounted to only 1078 of
the EPA drinking water standard (EPA 1984) of 45 mg/L (based on nitrate).

Thus the eavironmental impacts on the gemeral public from residual wastes (both radio-
active and chemical) in the geologic disposal a1ternative'undef existing conditions with pro-
tective barriers in place are concluded to be‘insignificant. (See 5.2.4.3 for discussion of
groundwater impacts.}

5.2.4.2 Long-Term Impacts Following Postulated Disruptive Events

An analysis was made of postulated natural and man-induced events that might disrupt
confinement of wastes in the geologic disposal alternative. Events identified as candidates
for analysis as disruptive events and the determination of their importance in terms of pub-
lic health and safety are provided in Appendix R. Although numerous postulated events were
reviewed, only four were identified as having a reasonable expectétion of  occurring and
Tikely to have some consequences for offsite popu1atioh.‘ These events were impact of large
aircraft into a waste site, return of glaciation, a change to a wetter climate,. and pértia1
failure of a protective barrier. ' ‘

Impact of Aircraft

Analysis of.the impact of a large aircraft into the waste sites resulted in a maximum
70-year total-body dose to the offsite population of less than 0.3 man-rem for an impact into
the waste site that would give rise to the largest dose (single-shell or double-shell tanks,
as is, without barrier protection). Therefore, impacts of faliling aircraft were not
considered further. Other falling bodies such as meteorites were considered, but the low
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probability of a meteorite hitting a waste site and releasing some of its contents was felt’
to be too small te warrant further consideration as a reasonable disruptive scenario,

Return of Ice Age

A climate change scenario was examined that included the return of an . ice age. In pre-
vious ice ages, ice dams on upper tributaries of the Columbia River have formed and, when
broken through, have resulted in floods unimaginably large (about 2,000 km3 within.a few
weeks compared to the river's present average annual flow of 100 Km3/yr). Such floods would
probably efther scour out all wastes not djspbsed of in a deep'geoidgi;'fépositdry and carry
them to the ocean or would further isolate them with additional deposits of sediments. In
any event, such'fiopds would obliterate most evidence of civilization a1dng the Columbia
River, Studies initiated in support of this EIS effort suggest that recurrénce of the N
advance and retreat of ‘ice flows sufficient to result in catastrophic floods of this magni-
tude might arise 40,000 to 50,000 years from now., Because most of the high-Tevel, tank and

TRU wastes are disposed of in a geologic repository, beyond the effects of such a flood, no

attempt was made to quantify impacts from this scemario for the geologic disposal alterna-
tive. See Section.5.3.4.2.

Change in Climate

" The change to a wetter climate assumed for analysis in this EIS was one that resulted in
an averagé recharge to groundwater of 5 cm/yr on the 200 Areas plateau. This is ten times
the 0.5-cm/yr average recharge postulated for the current climate.

Barrier Failure

In order to-assess the consequences if the protective barrier {Appendix M} should fail,
two scenarios have been postulated in which partial failure of the protective barrier occurs
in the year 2500 in conjunction with a climate change, In addition, DOE has detéermined that
development and evaﬁuation activities must be conducted to provide a final barrier design and
to confirm the effectiveness of the barrier. '

Disruptive Failure Scenario

The first_scehario simulates a massive disruption of part of the barrier system. Sev-
eral possible mechanisms for such a failure can be postulated, but the most plausible is that
the barrier topsoil has been bladed off for use elsewhere. ' '

The net effect of this disruptive failure is that enough soil is removed from over the
barrier surface that it écts as a catchment rather than a barrier. Under high precipitation
conditions {30 cm/yr) it is assumed that 16 cm/yr (50% of average annual precipitation)
infiltrates through this disrupted area and that 10% of the barriered waste volume is so
exposed to infi]tration. This catchment effect is in contrast to the 5 cm/yr that. would
infiltrate through 200 Areas Plateau soil (with no barrier) under'similar.meteoro]ogica]
conditions.
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Functional Faflure Scenario

In a second barrier failure scenario an attempt has been made to test a failure of a
large barrier area. There are a number of phenomena that might cause such a dégraded per-
formance, The first of these could be wind erosion such that some of the cover soil is
removed. Seismic events could conceivably disrupt the interface between the fines and the
riprap such that some fines would percolate into the cdarse material, thﬁs degrading the barF

rier performance. Subsidence of the underlying wastes is another mechanism that could reduce

barrier effectiveness. Also, the use of construction materials, part1cu1ariy the top50115,
that are out of specifications might cause barriers to perform below standard

The functional barrier failure is defined such that 50% of the waste is subJect to
infiltration of 0.1 cm/yr under precipitation conditions of 30 cm/yr.

In the geologic disposal alternative, those wastes placed in a geologic repository.would
not be expected to be significantly affected by a climate change, wherever the repository
might be located.

In the case of diffusion and transport to greundwater and the Columbia River, the move-
ment of radionucides through the vadose zone would be hastened .in comparison with the diffu-
sion and transport postulated te occur at a recharge of 0.5 em/yr. The initial analysis of
the results of such transport calculations, again employing realistic parameters, indicated a
dose of about 30 man-rem over 10,000 years to the downstream users of the Columbia River
(Appendix 0}, Mo health effects would be proaected for such a dose. It is.conc1uded that
impacts to the offsite popu1at1on, even using highly conservative parameters, are quite
small. A disruptive barrier failure scenario {see Appendix M) combined with a wetter climate
would result in an additional cumulative total-body population dose to the downstream popula-
tion of about 140 man-rem over 10,000 years, The functional barrier failure scenario com-
bined with a wetter climate would result in an additional cumulative dose to the downstream
population of about 50 man-rem. The combined dose for functional barriers and disruptive and
functional failures would amount to about 220 man-rem. For comparison the cumulative dose
from natural background to the same population over 10,000 years would be about 3 billion
man-rem. Such a background exposure corresponds to 300,000 to 3,000,000 health effects (see
Appendix N). Thus, by comparison, the combined scenarios do not constitute a significant
impact., ' ' '

App1y1ng the diffusion scenario to single-shell tank waste assum1ng a recharge rate of
5 cm/yr, the movement of chemicals would also be enhanced over that at 9. 5 cm/yr. Regard-
iess, the large dilution by the Columbia River results in the concentration of chemicals
being small fractions of the limits set hy drinking water standards; e.g., the cencentration
of nitrate ion (N0§) was calculated as about 2 x 10'8 of the EPA drinking water standard of
45 mg/L (based on nitrate). As a consequence, for the offsite population, release of chemi-
cals via this mechanism wou1d be also 1n51gn1f1cant.
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5.2.4.3 Impacts in the lLong Term from Intrusion and Other Activities

In accord with EPA standards (EPA 1985) stipulating that active institutional controls
are not to be relied upon for. environmental protection for more than 100 years after dis-

. posal, this section presents consequences where disposal systems are disrupted by intruders,
Thus, for this analysis, 100 years after disposal {for convenfence, taken uniformly to be the
year 2;50 in thierIS), active institutional cdntrol is assumed to no Tonger exist on the
Hanford Site. This leaves passive institutional controls, such as markers, monuments, and
public records, as the only mechanisms‘to ihhibit intrusion onto the Site and into waste
sites., As s often stated in this'EIS, federal ownership and presence on the Hanford Site is
planned in perpetuity, and as long as active institutional .control exists, the intrusion
scenarios would be unrealistic.

There is little likelihood for the intruder scenarios to result in the exposure of
offsite popuiation to significant quantities of radiation. Rather, the dose is received by
the intruder and in some cases the intruder's family. Repetitive intrusions could occur with
Tong time periods betweasn intrusions. Appendices M and S contain an analysis of the :
probabilities of such intrusions that might take place on the Site.

The intrusion scenarios analyzed in this EIS (Appendix R} included the following:

e Expleratory drilling that penetrates a waste site {maximum inventory sites for
‘each waste class) and brings contaminated drilling mud to the surface, resulting
in radiation exposure of the drilling crew.

o The preceding drilling scenario followed soon by individuals residing on or near
the contaminated dritling wmud and consuming garden produce raised in the contami-
nated soil.

e Biotic transport of nuclides to the surface by burrowing animals, followed in time
by individuals residing on, and consuming produce from, a garden grown in the con-
taminated soil.

Other scenarios not requiring intrusion into the waste disposal sites included the
following: ' '

e Drilling a water we!],(a) away from the disposal sites but still on the Hanford
Site, that intercepts a contaminated aquifer; individuals residing near the well
drink contaminated water and irrigate a garden with contaminated water and consume
the garden produce,

» Resettlement of the west bank of the Columbfa River in the northeastern part of
- the Hanford Site by farm families who drink contaminated groundwater and consume
farm products produced by irrigation from contaminated wells.

(a} 1In accord with EPA Environmental Standards {EPA 1985), the location of the well is
assumed to be 5 km from the waste disposal site. For all practical purposes, conse-
quences determined at the 5-km well may be applied for other possible downgradient
locations between that well and the river.
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In the geologic disposal alternative, it is assumed that none of the above-mentioned

scenarios would apply to wastes disposed of in deep geo]og?c repositoriés. Intruder scenar-

ios, however, were developed for analysis of long-time performance 6f generic deep geologic
repositories (DOE. 1980a). As might be -anticipated, serious consequences were projected for a
few individuals drilling into waste (substantially less likely at 1,000 m than at a few
meters down) and to several dozen persons who might Tater reside nearby on soil contaminated
with drilling mud.

A1l waste sites would be covered by a protective barrier and marker system (Appendix M).
Moreover, ceramic hazard warning markers wouid have been distributed within the barrier '
jtself. Thus reasonable attempts would have beeh made to dissuade an inadvertent intruder,
The degree to which such passive institutional controls, including county land-use records
and restrictions, would reduce inadvertent intrusion s subjective and judgmental. An
attempt was made to rank the efficacy of the elements of the protective barrier and marker
system; for example, it was estimated that drilling was twenty times more likely in the no
disposal action/no institutional control case than where passive institutional controls exist
{Appendix M). In the following text, however, the intrusions are assumed to take place and
their consequences cited on a "what-if" basis.

Because of warning markers around and within the protective barrier, drilling through a
protective barrier is believed unlikely; however, it is not precluded. In the case of near-
surface disposal of tank residuals stabilized in grout.or the residue (up to 5%) left in the
single~shell tanks, drilling through a waste site was analyzed for consequences to the
intruder. The analysis showed that in the geologic disposal alternative, the largest dose
would result from drilling into an emptied single-shell tank and would amount to a maximum
annual total-body dose of 0.02 rem. Such a dose is considerably less than the annual dose
the intruder would have received from natural background and is conciuded to be
insignificant.

Where the drilling scenario is followed by residence on or .near soils contaminated by
drilling or excavation, the maximum annual total-body dose is determined to be 5 rem. The
dose associated with intrusion invelving tank residue was calculated for the tank with maxi-
mum inventory, one of 149 tanks of widely varying inventories. An annual dose of 5 rem is
equivalent to present standards for dose to radiation workers,

In the geologic disposal alternatives, all sites would be covered with the protective
barrier, -The final barrier design would be expected to preclude movement of radionuclides to
the affected environment by biota. Assuming (to represent current climatic conditions} a
0.5-cm/yr average annual recharge to groundwater and with a protective barrier in place, an
individual drilling a well into the aguifer between the 200 Areas and the Columbia River in
the year 7500 would receive a maximum 70-year total-body dose of about 0.2 rem. This assumes
he uses the water for domestic purposes and irrigates a garden with it. The principal
contributor to the dose is 1291 frop grouted tank waste residuals. If the individual were to
only drink water from the contaminated well, his potential maximum annual totat-body dose
would amount to 6 x 1073 prem., If the climate were to change corresponding to a 5-cm/yr-
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average annual recharge, this full-darden scenario would yield to potential maximum 70-year
total-body dose to the intruder of 0.06 rem, . This dose wéu]d take place around the year 7200
and would resuTt from ‘21 in single-shell tank grout residuals. Again, if the individual
were to only drink ﬁater from the contaminated well, his potential maximum annual total-body
dose would amount to about 1 x 1072 rem.

It was determined that, based on chemical inventories in single-shell tanks {assumed to
be in grouted waste) and an average annual recharge rate of 0.5 cm/yr, groundwater at the
5-km well could contain the following incremental concentrations of selected chemicals
(Appendix U): W03 1.0 mg/L, chromium 6.0 x 10-3 mg/L, cadmium 8.6 x 1078 mg/L, mercury
5.6 x 1072 mg/L, and fluoride 4.2 x lﬂ's'mg/L At a recharge rate of 5 cn/yr, the following
incremental concentrations are projected: ND3 0. 38 mg/L, chromium 2.4 x 10'3 mg/L, cadmium
4.4 x 1077 mg/L, mercury 2.2 x 1070 mg/L., and fluoride 2.5 x 1076 mg/L. These concentrations
are all below EPA drinking water standards.

5.2.4.4 Resettlement

Another scenario was considered wherein at some future time the area adjacent to the
west bank of the Columbia River in the northeastern part of the Site is resettled and wells
are dug that reach groundwater. The area in question was inhabited at the time the Hanford
Site was established (towns of White Bluffs and Hanford). This scenario is restricted to the
number of Z-ha small farms that could be supplied by the volume of contaminated water avail-
able.  On this basis, the number of small farms was Timited to 65. It was then assumed that
65 families composed of four individuals each resettled the land and drew drinking and food-
crop irrigation water from wells. {In earlier times irrigation water was supplied.to this
area from the Hanford ditch that took its water supply from the Columbia River upstream of

.the communities.)

The integrated population dose to, and health effects among, occupants of these small
farms was estimated for both an average annual recharge of 0.5 and 5 cm. For the geologic
disposal alternative, the integrated population tota]-body:dose was estimated to be
4,000 man-rem, which fmplies O to .4 health effects for the current climate and about
1,000 man-rem or O to 1 health effect for the wetter c?imate.(a) Thus it could be concluded
that this area could be resettled in the future with minimal risk from the wastes - d1spesed of
according to the geologic disposal alternative described.

5.2.5 Irreversible and Irretrievable Commitment of Resources

The irreversible and irretrievable commitment of resources for the geologic disposé]
alternative fncludes commitments of energy, materials and manpower. Selected resource com-
mitments are summarized in Table 5.11 (see Appendix L for details).

{a) Although waste would be expected to be leached out at a higher rate in the wetter
climate, the larger dilutions more than compensate for the increased leaching. As a
consequence the dose is smaller for the wetter climate.
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TABLE 5.11. Irreversible and Irretrievable Resource Commitments Necessary to Implement
the Geologic Disposal Alternative

HLW Onsite; HLW Offsite;

Resource TRU to WIPP TRU to WIPP
Energy
Diesel fuel, m> 120,000 120,000
Propane, m> 97,000 97,000
Gasoline, m : 14,000 15,000
Electricity, GWh 5,000 . 5,100
Coal, t 520,000 530,000
Materials
Concrete, me 300,000 300,000
steel, (@) ¢ 80,000 80,000
Stainless Steel,(d) ¢ 6,600 6,600

(a) Partial recovery (as much as 25%) may be possible.

5.2.6 Unavoidable Adverse Impacts

Unavoidable adverse impacts on workers and public are summarized in Table 5.12. The
radiological impacts associated with operational aspects of the disposal alternatives for

workers are well within applicable standards, and doses to the public are insignificant in

comparison to those from natural background.

TABLE 5.12. Collective Radiation Doses from Implementing the Geologic Alternative(2)

Exposure Cotlective Total-Body
Classification Dose, man-rem
Occupational 15,000
Offsite Popu]ation(b} 50

Transportation
TRU to WIPP; ' '
HLW Onsite . 45
HLi Offsite 85

{a} Onsite repository for all vitrified tank
waste and capsules. WIPP for all
retrievably stored and newly generated
TRU waste,

{b} For comparison the same population would
receive a dose from natural background

- of 2,500,000 man=rem.
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5.2.7 Relationship to Land-Use Plans, Policies and Controls

The federal government preempted the Hanford Site n 1943 for activities in support of
World War 1I and continued these activities for national defense during the “cold war". of the
19505 and thereafter. The Hanford Site remains dedicated to continued use for nuclear mate-
rials production, research and development and related activities. The disposal of the waste
associated with these activities is inherent within, and a logical continuation of, the
original preemption. o

Imp1ementation'of the geologic disposal altermative will not conflict with any approved
national, state, or local land-use policies as they currently exist. Implementation would
not significantly alter the area aiready committed by previous waste processing and storage
activities. In the case of an onsite répository, waste disposal use is consistent with cur-
rent waste dfsposa] palicy, nuc]ear'energy, defense and research and development activities
of the Hanford Site.

Establishment of a National Environmental Research Park (NERP) at the Hanford Site has
made available certain areas on the Site for arid lands ecological research consistent with
DOE's nuciear energy and research and development activities. The operating and waste man-
agement areas on the Site are specifically excluded from the NERP areas, and all land on the
Site remains available for nuclear-related activities. .

No known archaeclogical sites on the Hanford Site would be affected by implementation of
the geologic disposal alternative.

With regard to disposal of defense TRU waste at the WIPP site, the EIS for that site
{DOE 1980b} presented a comparable discussion of the relationship of the proposed action to
tand-use plans, policies, and controls. It was concfuded in that EIS that “... the activi-
ties of the WIPP project will comply with all applicable Federal, State, and Tocal require-
ments for protecting the environment."“

5.2.8 Relationship Between Near-Term Use of the Environment and Enhancement of Long-Term
Productivity
The Hanford Site has a Tow biological productivity (see Chapter 4). The land occupied

under any of the alternatives would occupy less than 0.5% of the total Site (about 200 ha)
and would not significantly affect the biological productivity of the rest of the Site. No
agriculture is practiced on the Site because of its exclusionary status and availability of
other .Tand .better suited for growing crops and grazing livestock.

Future plans for the Hanford Site call for its continued use as an area dedicated pri-
marily to energy and defense activities.

5.3 IN-PLACE STABILIZATION AND DISPOSAL

The disposal of Hanford defense high-lavel, transuranic and tank wastes by in-place sta-
bitization and disposal involves stabilizing the wastes in place and covering all the dis-
posal sites with protective barriers (see Appendices B and M)} as mentioned in Section 5.2,
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In addition to inhibiting biological intﬁusion, water infiltration, and human activi- -

ties, the barrier 7s designed to maintain iis fntegrity for thousands of years, reducing the

probab111ty of escape of significant quant1t1es of radicactive wastes. Act1ve institutional
contrel of the site in perpetuity is assumed however, in accord with EPA rules (EPA 1985}
governing waste disposal, act1ve 1nst1tut1ona1 controls are assumed to exist for no more than
100 years., Since offsite disposal s1tes are not involved and construction efforts would not
be as extensive, environmental consequences are not as varied as for geologic disposal. Sec-
tion 5.3.2 summarizes the total of all consequences for all waste classes for this
alternative. '

The final stage for in- p]ace stabi]izatidn and d15p05a1 would be covering each of the
disposal sites with protect1ve barrier and marker systems and recording the location of these
sites in the Benton County, wash1ﬂgton State, and U.S. Government Archives and Records,

5.3.1 Haste Disposal Procedures :

Representative procedures for disposing of the six waste classes for the in-place stabi-
Tization and disposal alternative are described in Chapter 3, Section 3.3.2 and Appendix B in
detail. ’

5.3.2 Summary of Operational Impacts Associated with the In-Place Stabilization and Disposal
Alternative : : ' _ o }

This section summarizes the operational impacts for the in-place stabitization and dis-
posal alternative, including radiation doses to workers and to the public from normal opera-
tions and doses to the public from cperational accidents; nenradiclogical emissions to the
environment and resu1ting air-guality impacts; nonradiological accidents, ecological impacts,
socioeconomic impacts, resource requirements, and costs. .

5.3.2.1 Radioleogical Consequences from Routine Operations

Implementation of fhe in-ptace stabilization and disposal alternative would require an
estimated 4,800 man-years of radiation woﬁk, which would result in a total-body dose of about
2,400 man-rem to the work force, Imp1ementation'of the in-place stabilization and disposal
alternative of most waste classes wou1d also release minor amounts of radionuclides from the
waste sites and surrounding potent1a11y contaminated soil to the atmosphere that could resuit
in radiation doses to members of the offsite general public. Exceptions are the TRU-
contaminatad soil sites and the.pre-1970 buried TRU solid wastes, which are essentially
undisturbed except for placement of a protective barrier and marker system, The calculated
doses are summarized in Table 5.13. The calculated total-body dose commitment in. any. one
year to a maximally exposed individual is 4 x 10-7 and the calculated individual lifetime
total-body dose is 1 x 10" rem. The collective total-body dose to the population residing
within 80 km in any ane year is calculated to total 0,03 man-rem, and the.caicu1ated 70-year
total dose from all operaticns is about 0.8 man-rem. At this level no health effects are
projected. For comparison, the dose to the same population (420,000) over the same period
from naturally occurring sources would be about 2,500,000 man-rem. '
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TABLE 5.13. Estimated Total-Body Radiation Doses from Routine Operations for the
In-Place Stabilization and Disposal Alternative

Maximum
Off-Site Individual Popu]ati?n Dose
Occupational Dose Commitments, rem Commitments, a) man-rem
Doses, man-rem  1l-yr 70-yr. l-yr 10=yr
Waste Class Operations Exposure Exposure(b) Exposure Exposure(c)

Existing Tank Waste 1,300 3 x 1078 1x 107 3x1073 o7
Future Tank Waste 720 3% 1077 2 x 1070 0.03 0.1
Sr/Cs Capsules 200 6 x 10710 9 x 108 6 x 107 6 x 1073
Retrievably Stored and 60 2x 1071 251071 2410710 1 4 1079

Newly Generated TRU ‘ .
TRU-Co?t?minated 40 --(d) -- -- -

Soi1t\c '
Pre~1970 Burie? TRU _

Sotid Wastes\© 80 - - — -
Totals : 2,400 4 x 1077 1x 107 0.03 0.8
{a} ATl dose commitment values have been rounded to one significant figure.
{b) "70-year exposure” implies a lifetime accumulated dose from all operations,
(c)} Further stabilization is taken as an additional protective measure for these previously

disposed-of wastes.

(d) Dashes indicate that these waste classes have no associated dose under this

alternative. )

5.3.2.2 Radiological Consequences from Postulated Accidents

A range of postulated accidents was analyzed for operations in the in-place stabiliza-
tion and disposal alternative for each waste class {see Appendix H). The postulated opera-
tional accidents that would result in the largest radiation doses to the public for each
waste class and associated process are summarized in Table 5.14, The 70-year population dose
from the most severe accident amounted to 7,000 man-rem., As previously noted, that same pop~
ulation would receive a dose of 2,500,000 man-rem from natural background in the same period.

5.3.2.3 Nonradiological Conseqﬁences

Nonradiological consequences include geheration of dust from site preparation and site
stabilization; combustion products from operation .of surface vehicles and ‘equipment; and
injuries and fatalities associated with waste stabilization. Details are presénted in Appen-
dices G, L and T,

Nonradioltogical emissions (dust and combustion products) resulting from in-place stabi=-
lization and disposal are summarized in Table 5.15.

Air-quality impacts are estimated in terms of maximum ground-level pollutant concentra-
tions at the site boundary or at publicly accessible 1ocations within the Hanford fenceline
and are summarized in Table 5.16, Afr-quality impacts beyond the site boundary would be Tess
than those listed in Table 5.16., Pellutant concentrations are based on historical

5.33



¥eTg

TABLE 5.14. Summary of Upper-Bound A?cjdents and Calculated Total-Body Radiation Doses for the In-P]éce Stabilization
and Disposal Alternative :

subsidence-control operations.

Maximum
Individual Dose Population Dose
Commitments, rem Commitments, man-ram
70~yr 70-yr
o l-yr Dose l-yr . Dose
Waste Class Description of Upper-Bound Accident Dose Commi tment Dose Commi tment (8)
Existing Tank Waste _ Explosion of ferrocyanide precipitates in 0.2 = 3 400 - 7,000
single-shell tank during waste stabilization
operations,
Future Tank Waste Pressurized release of Tiquid waste due to .0.09 0.9 300 . 2,000
' failure of a diversion box valve during
7 hydraulic retrieval operations.
Sr/Cs Capsules - Shearing of a strontium capsule by- fmproper 3 x 10°% 4'x 1073 0.6 10
’ ' handling during disposal operations.
Retrievably Stored and Breach of wasté container during package 2 x 1073 0.04 5 . 80
Newly Generated TRU disposal operations. '
Waste : _
TRU-Contaminated Soil{b) “Collapse of voids at waste site during 2x 108 9 x 1077 5 x 107° 2 x 1073
subsidence~control operations. _
Pre-1970 Burigd TR Collapse of voids at waste site during - 3x1077 7x1000 6 x 107t 0.02
Solid Waste ) e

{a} See Appendix H for detaiis, .
{b) Previously disposed-of wastes.




TABLE 5.15.  Summary of Nonradiological Emissions for the In-Place Stab11lzat10n
and Disposal Alternative (over a 20-year period)

Pollutants. Em1ssxons, t
Particutates 22,000
SQX _ 750
co _ 2,200
HC ' 260
NO, 1,200

"TABLE 5.16. Comparison of Estimated Concentrations of Honradio1ogica1 Pellutants in
- Air for the In-Place Stabi!iz?tjon and Bisposal Alternative with
Ambient Air-Quality Standards‘?

Concentration, ug/m3

Pollutant 1 hr 3 hr 8 hr 24 hr Annual
co 460 (40,000) --(b} 140 (10,000) -- --
NO, | - -- - -- 1.1.(100)
50, 630 (655} 420 (1,300) - 25 (260) 2.1 (52)
Particulates(c) - -- - 32 (120) 1.3 (40)

{including dust}

{a) Ambient air—qué]ity standards are given in parentheses, see Appendix T.
(b} Dashes indicate that there is no applicable standard.
{c) Allowable concentration in excess of background.

meteoroTogical data and expected maximum emissions and thus are only an indication of what
conditions might be. The calcuTated values are compared to naticnal standards.

For the in-place stabilization and disposal alternative, 110 occupational injuries and
illnesses are estimated, resuiting in lost work days but no fatalities. These'figures are
based on estimated manpower requirements and on accident statistics for similar activities
conducted by DOE and its contractors.

5.3.2.4 Ecological Impacts

Ecological impacts from in-place stabilization and disposal of all wasfé classes would
be minimal since much of the area under consideration has already been disturbed as a result
of radioactive defense waste management and other activities related to nuclear energy. The
present locatfions of radiocactive waste storage operations at Hanford have undergone some
environmental modification, and additional impacts on plants and wildlife are expected to be

- wmifnimal.
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The construction requirement with the greatest ecological impact is the need for 9 mil-
lion cubic meters of fill materials (soils, gravel and bgsa1t) primarily for backfill and
barrier construction. The soil material would probably be obtained from an area. located west
of 200 West Area; Gable Butte is the preferred location for the basalt quarry. Both loca-
tions are situated so as to create minimum interference with other activities and would alse
produce minimum offsite environmental impacts (Rockwell }985a). Setlection of the borrow area
site for barriér construction soil will be canducted in accordance with procedures designed
to comply with the requirements relating to protection of archaeological and native American
religious sites. The borrow area will be rehabilitated, following removal of material, using
state-of-the-art revegetation practices., These include site-specific soil cultural practices
fe.g., tilling and inoculation) and seeding with native and other species of grassés. The
major environmental. impact is judged to be construction of about 3 miles of new road for the
basalt quarry operation. Existing rcads are adequate for hauling the sofl. This
construction would avoid disturbing all known archaeological sites referenced in Section

.4.8.5,

5.3.2.5 Resource Commitments

Resource commitments for the in-place stabilizatien and disposal alternative include

_energy, materials, and manpower. Estimated requirements are shown in Table 5,17 {details are

in Appendix L}. These resources would be expended over about 5 years.

TABLE 5.17. Estimated Resource Requirements for Implementing the
In-Place Stabilization and Disposal Alternative

Resource Amount
Energy '
Diesel fuel, m 78,000
Propane, m ' 3,100
Gasoline, m> . 2,500
Electricity, GHh . 1,500
Coal, t 73,000
Materials
Concrete, m- 18,000
Steel, t 11,000
Stainless steel, t 30
Lumber, m : 4,500
Riprap, ms © 6,800,000
Gravel, m3 850,000
Soil, m : 1,600,000
Manpower, man-yr 9,500
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5.3.2.6 Costs

Table 5.18 summarizes the costs associated with the in-place stabilization and dispesal
alternative {details are in Appendix L)}.

TABLE 5.18. Cost Summary for In-Place Stabilization and Disposal of AlTl Waste Classes

Waste Class  Millions of $1987
Existing Tank Waste 1,400
Future Tank Waste . 500
Sr/Cs Capsules o _ 210
Retrievably Stored and 68

Newly Generated TRU Waste
TRU-~Contaminated Soi]s(a)_ 68
Pre-197G Buried,TRU 140
Solid Waste(@)
Tetal 2,400

{a) Further stabilization is taken as an
additional protective measure for these
previously disposed-of wastes.

5.3.3 Socioeconomic Impacts

As previocusly stated {Section 5.2.3), socioecongmic impacts are influenced by the size
and scheduling of the estimated manpower requirements for each alternative and by public per-
ception of the hazardous nature of radioactive materials. Time and manpower needs for -con-
struction and for operatjons to implement the in-place stabilization and disbosaT alternative
for each of the six waéte classes are presented in Appendix K.

5.3.3.1 Manpower Requirements

Detailed manpower profiles, developed for each alternative from data provided by
Rockwell (1985b), are presented in Appendix K. Manpower requfrements for in-place stabiliza-
tion and disposal are relatively low compared with those for the geclogic disposal alterna-
tive. Between 1990 and 2015, the average number of workers required per year for the
in-place stabilization and disposal alternative is estimated to be 270. The peak work force
requirement would be. about 600 workers, and it would- occur in the year 1995,

The potential socipeconomic impacts created by the size of the work force would be much
less than those created by the geologic disposal alternative.

5.3.3.2 Employment and Population Impacts

Historical and prdjected baseline employment and population growth is presented in
Appendix K. Employment includes both the direct primary employees working on the waste man-
agement activities and the indirect secondary workers in the community who provide services.
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The total population forecasts incliude both the workers and their dependents. The average
total employment expected for the in-place stabilization and disposal alternative between the
years 1990 and 2015 is about 560 workers. At the peak employment years about 1,320 workers

are expected.

)

5.3.3.3 Community Services

Calculated socioeconomic impacts are small for this alternative. The potential socio-
economic impacts of the expected growth in employment and population are less than those
expected for the geologic disposal alternative. Details are given in Appendfk K.

5.3.3.4 Housing
Housing demand under a high baseline condition, would be greatest for the geologic dis-
posal alternative. For the in-place stabilization and disposal aiternative it would be con-

siderably. less.

5.3.3.5 Local Transportation

Traffic congestion is another major aspect of the Tri-Cities region that has been par-
ticularly sensitive to population increase and to the traffic volume associated with activ-
ities on the Hanford Site. The total amount of increased traffic to the Hanford Site
ekpected with the in-place stabilization and disposal aiternative will be substantially lower
than that associated with the geologic disposal alternative.

5.3.3.6 Education
No negative capital cost impacts are anticipated.

5.3.3.7 Wilities and Other Services

Given adequate lead time and notification regarding future development, the affected
community service departments and agencies probably can better adjust to changing conditions
resulting from waste management activities associated with this alternative than with the

geologic disposal alternative.

5.3.3.8 Fiscal Conditions

As in the geoloqgic disposal_a1ternative, the proposed waste disposal activities probably
would fiscally benefit the local communities. See Section 5.2.3.8 and Appendix K.

5.3.3.9 Social Conditions

Since the geologic disposal alternative resuits in the largest number of jobs. positive
impacts from the in-place stabilization and disposal alternative would be substantialtly less
than those from that alternative. Even though the radiclogical conseguences of in-place
disposal are expected to be very small, there would likely be more public concern for
disposal of wastes near surface than in a geologic repository.
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5.3.4 . Assessment of Long-Term Impacts

The primary performance objective of waste disposal systems was previously discussed
{Section 5.2.4)., This section includes examination of impacts of the in-p]acé stabilization
and disposal alternative where 1)} present conditions remain unchanged, 2) disposal systems
are disrupted by postulated natural events, and 3) disposal systems are disrupted by
intruders.

As in the geologic disposal aiternative, this analysis draws upon'the description of
wastes and disposal alternatives of Chapter 3 and upon analyses in Appendix R of radiclogical
consequences developed for appraisal of performance of the alternatives. Appendix R, in
turn, is based on a protective barrier and warker system described in Appendices B and M;
hydrolegic modeling of the water pathway in Appendix 0, description of modeling of source
releases and inventories of radionuciides in Appendix P; information on hydrelogic transport
of chemicals in Appendix U; and probabilistic analysis in Appendix S.

Key findings disclosed in the analyses are the same as those discussed for the genlogic
disposal alternative (Section 5.2.4) and are not repeated here. However small, the Tikeli-
hood of Tntrusion into waste sites 1ead1ng to fatal consequences is substantially greater in
the in-place stabilization and disposal a]ternatlve than in the geologic aiternative,

5.3.4.1 Long-Term Impacts Where Present Conditions Remain Unchanged

This section discusses the Tong-term impacts where present cenditions remain unchanged.
The expected performance of the disposal system is presented where the system performs as
designed under present climatic conditions and without human-induced or other disruption.
The disposal system in the in ﬁ]ace stabilization and dispesal aIternative is a1l "near sur-
face" (from about 1 to about 15 m below grade), but with the addition of a protect1ve barrier
aver all waste sites and a marker system in place.

In the in-place stabilization and disposal alternative, ail waste would be disposed of
on site, Table 5.19 lists inventories of key nuclides disposed of according to this
alternative.

A1l but one of the large number of waste sites disposed of in this alternative are
located in the 200 Afeas plateau, 40 to 70 m above the water table, about 10 km from the
Columbia River. The exception, known as the 618-11 site, is Tocated north of the 300 Area
and about 3 km west of the Columbia River.

The diffusion and transport of waste through soils (described in Appendix 0} was esti-
mated to result in a dose of about 10 man-rem over 10,000 years for the population downstream
from the Hanford Site. This dose resulted principally from 97¢ in single-shell and double-
shell tank wastes. This dose would not be expected to produce any health effects.

Chemicals could similarly be transported to the river via mechanisms described in Appen-
dix U. Using censervative and bounding vaiues of parameters, the concentration of nitrate
ion (NOZ) amounted to only 1078 of the drinking water standard of 45 mg/L {(based on nitrate).
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‘TABLE 5.19. Inventory of Key Radionuclides (Rockwell 1985b) Dispesed of in the
In-Place Stabilization and Disposal Alternative

Radionuclide Quantity; Ci
e 5,300
- 7%e . 1,100
90y 120,000,000
9%7¢ ] 35,000
129, L . &g
137¢¢ ' 130,000,000
1515y - 1,200,000
238y 580
239-240,,(a) 120,000
241 py (b} 390,000 -

(a) ludes about 22,000 Ci
£§§"E%Pu.previously
disposed of.

(") éﬂi1udes about 13,000 Ci

Am previously disposed
of -

5.3.4.2 Long-Term Impacts'Following'PostUIated Disruptive Events

As previously discussed (Section 5.2.4.2), an analysis was made of postulated natural
and human-induced events that mfght disrupt confinement of wastes. Events identified as can-
didates for analysis as disruptive events were: impact of large aircraft into a waste site,
return of glaciation, a change to a wetter ciimate, and partial failure of a protective

barrier.

Impact of Aircraft

The consequences of an impact of a large airéraft are calculated to be a maximum 704year
total-body dose to the offsife population of_0.3_man-rem:for an impact into a waste site
(sinﬁ]e-she1l or doub]efshe11 tanks} without protective barriers, which would give r{se to
the targest dose. Any type of dispoéa] action further reduces the conseguence of this
scenario. Therefore, imhacts of falling aircraft were not considered further. As previously

stated, other falling bodies such as meteorites were considered, but the low probability of a

meteorite hitting a waste site and releasing some contents appeared too small to warrant
further consideration as a disruptive scenario.

Return of Ice Age

In the 48,000—t0-60,000-year'time'frame predicted fGF{FECUPf&ﬂce of glacial fleods, the
total inventory of waste included in the EIS will have decayed to a hazard index about one-
fifth of the hazard index of the uranium from which the wastes were originally generated.
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Although radicactive decay will have reduced the hazard from these wastes markedly by the
time of the postulated glacial flood in the next 40,000 to 50,000 years, a study was initi-
ated to determine whether the fate of the waste following such a flood could be estiméted
{(Craig and Hanson 1985). Results of this study indicate that the first wave of such a flood
could reasonably scour out the waste sites to a depth of several meters and then, as fiood
waters backed up at Wallula Gap, the water velocity would markedly decrease; and most of the
sediments and wastes would probably be reworked and then redeposited within the Pasco Basin. -

If all the 23%y {the radfonuclide-of principal interest &t 40,000 years after disposal)
in the scope of this EIS were entrained uniformly in just the upper 4 m of the sediments of
the 6-km-by-13-km waste disposal area,.the resulting concentration of 239y would be about
0.05 nCi/g. The 1ifétime total-body dose that wight be received by someone residing on such
sediments once the water had receded would be about 0.3 rem; this can be compared to 7 rem
the individual would have received from present-day backgreund levels, If larger areas of
scour and reworking of sediments were fnvolved, as they reasonably might, this concentration
would be further reduced. Because of the Tow concentrations of pTutonium and other radio-
nuictides at that time, radiological consequences of a glacial flood would appear minor
compared to the flood itself whether the action on wastes was scouring, reworking, or
depositional.

Change in Ciimate

The climate change assumed for this'anaiysis is the same as that assumed in the geologic
disposal alternative, i.e., a wetter climate represented by an average recharge to ground=-
water of 5 cm/yr on the 200 Areas plateau. Impacts are discussed in the next section.

Barrier Failure

“Although it is reasonabla to expect that the protective barrier as finally designed will
remain effective, in order to assess the consequences if the barrier failed, two scenarios
have been postulated in which partial failure of the protective barrier occurs in the
year 2500 in conjunction with a climate change. These scenarios were discussed in more.
detail under the geologic disposal alternative, Section 5.2.4.2. '

The diffusion'and transport of waste through soils in a wetter climate (described in
Appendix 0) was calculated to result in a cumulative population total-body dose of.lz man-rem
over 10,000 years to the downstream users .of the Columbia River. No health effects would be '
predicted for such a dose. A disruptive failure of the barrier (Appendix M) could result in
an additional dose to the downstream population of about 300 man-rem over 10,000 years. A
functional failure of the barrier could result in an additional tota]ébody dose to the
downstream popuiation of about 280 man-rem. Thus, at most, diffusion combined with barrier
failures would result in a total-body dose of about 620 man-rem over 10,000 years. Again for
comparison, the dose from.natural background to the downstream population over 10,000 years
would be about 3,000,000,000 man-rem. Thus, by comparison, the combined scenarios do not
constitute a significant impact.
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Applying the diffusion scenario to single-shell tank waste and a recharge rate of
5 cm/yr, the movement of chemicals would also be enhanced over that at 0.5 cm/yr. Regard-
less, the large ditution of the Columbia R1ver results in the concentrat1on of chemicals
being small fractions of the drinking water standards; e.q., the concentration of nitrate jon
(N03) was calculated as about 1078 of the EPA drinking water standard (based on the nitrate
standard, 45 mg/L). As a consequence, for the offsite population, release of chemicals via

this mechanism would result in an insignificant impact.

5.3.4.3 Impacts in the Long Term from Intrusion and Other Activities

The intruder scenarios analyzed for the in—piace stabilization and disposal alternative
are the same as those discussed briefly in Section 5.2,.4.3 undér geologic disposal. For con- -

venience they are repeated here.

e Ixploratory drilling that penetrates a waste site (maximum inventory sites for
each waste c]ass) and brings contamtnated drilling mud to the surface, resu]t1ng
in radiation exposure of the drilling crew.

g .
} e The preceding drilling scenario followed soon by individuals residing on or near
o . A . . . .
L the contaminated drilling mud and consuming garden produce raised in the contami-
L nated soil.

£y s Biotic transport of nuclides to the surface by burrowing animals, followed in time

by individuals residing on and consuming produce from a garden grown in the con-
taminated soil,

Scenarios not requiring intrusion into the waste disposal sites included the following:

_‘Wﬁ> ¢ Drilling a water well near but not on the waste site that intercepts a contami-
nated aquifer; individuals residing near the well drink contaminated water and
irrigate a garden with contaminated water and consume the garden produce.

e

- e Resettlement of the west bank of the Columbia River in the northeastern part of
the Hanford Site by farm families who drink contaminated groundwater and consume -

farm products prodiuced by irrigation from contaminated wells.

As in the geologic-disposal alternative, -all waste sites would be covered by a protec~
tive barrier and marker system and the same type of warning markers wnuid have been distrib-
uted within the barrier itself. "Again, drilling through a protective barrier is not believed
Tikely; however, it cannot be precluded. If it were to take place, the maximum dose would
resuit from penetrating cesium capsules and bringing the drilling mud to the surface. The

! total-body dose calculated to the intruder: for intrusion immediately after loss of active

! institutional control was high enough to be fatal (i.e., a total-body dose of 1,000 rem over
a week or two). (See Appendix R.} By 400 years after disposal, the potential maximum annual
dose to the intruder would be about 1 rem and no health effects among the intruders would.be
expected., Calculations indicated that drilling into any of the other waste sites would not

have fatal consequences.
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Where drilling'had occurred, persons later might reside and grow gardens on the soil
contaminated by dri]fing or excavation, With no consideration of probabiiity of occurrence,
drilling into strontium cépsu%es_prompt]y after loss of active institutional control could
result in a potential maximum annual total-body dose to the subsequent intruding resident
gardener of about 30,000 rem. ‘Such a dose would be fatal to the intruder. By 400 years
after disposal the potential maximum annual total-body dose to the intruder would be about
20 rem, and 1,000 years Tater would be 1 x 1070 rem, Thus, based on this scenario, one would
expact fataiities to intruders early after disposal and marginally significant consequences
after about 400 years,

Assuming. a 0.5-cm/yr average annuat recharge to groundwater (to represent current

ciimatic conditions) and with a protective barrier in place, an individual drilling a well

into the aquifer between the 200 Areas and the Columbia River in the year 7000 would recefve
a maximum 70-year total-body dose of about 0.1 rem. This assumes he uses the water for
domestic purposes and irrigates a garden with it. The principal contributor to the dose is
99T¢ from double-shell tank grouted waste. If the individual were fo only drink water from
the contaminated well, his potential maximum annual total-body dose would amount to

1 x 10°% rem. If the climate were to change corresponding to a 5~cm/yr average annual
racharge, this'fu1l~garden scenario would yield a potential maximum 70-year total-body dose
to the intruder of 0.1 rem. This dose would take. place around the year 6300 and would result
From 29T¢ in single-shell tank grout residuals. Again, if the individual were to only drink
water from the contaminated well, his potential maximum annual total-bedy dose would amount
to 3 x 1072 rem. :

Incremantal . groundwater concentrations at the B-km well of N0§, chromium, cadmium, fluo-
ride and mercury are calculated to be the same as those calculated for the geologic alterna-
tive (they are disposed of in a roughly equivalant manner in both cases) and are all below
limits established by EPA drinking water standards.

5.3.4.4 Resettlement

The resettlement scenario discussed under the geologic disposal alternative {Sec-
tion 5.2.4.4) was analyzed also for the in-place stabilization and disposal alternative.
Estimates of the integrated popu]ation total-body dose to and health effects among farm occu-
pants are 2,000 man-rem and 0 to 2 health effects for the current climate and 2,000 man-rem
and 0 to 2 health effects for the wetter climate assumed in the éna1ysis.

5.3.5 1Irreversible and Irretrievable Commitment of Resources

The irreversible and irretrievable commitment of resources for the in-place stabiliza-
tion and disposal alternative includes commitments of energy, materials, and manpower.
Selected resource commitments are summarized in Table 5.20 (see Appendix L for details).-

5.3.6 Unavoidable Adverse Impacts

Unavoidable adverse impacts on workers and the public are summarized in Table 5.21., The
radiological impacts associated with opérational aspects of the disposal alternatives for
workers are well within applicabie standards, and doses to the public are insignificant com-
pared to those from natural background.
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TABLE 5.20.

Irreversible and Irretrievable Resource Commitments Necessary to
Impiement the In-Place Stabilization and Disposal-Alternative

Resource Quantity

Energy '

Diesel fuel, ms 3,000

Propane, n3 o © 80,000

Gasoline, m3 2,000

Electricity, Ghh 2,000

Coal, t _ 70,000 -
Materials

Cbncrete; o 18,000

steel,(?) t 11,000

Stainless Steel,(d) t 30

(a) Partial recovery {as much as 25%)
may be possible,

TABLE 5.21. Collective Radiation Doses from Implementing the

In-Place Stabilization and Disposal Alternative

Exposure Collective Total-Body
Classification Dose, man-rem
Occupational 2,400
Offsite Population(d) 0.8
~Transportation na{b)

{a)} For comparison, the same population would
receive a dose from natural background of
2,500,000 man-rem.

{b) NA--not applicable.

5.3.7 Relationship

to Land-Use Plans, Policies and Controls

See Section 5.2.7 also.

The implementation of the in-place stabilization and disposal alternative will not con-
flict with any approved national, state, or 1ocaT land-use policies as they currently exist.
Imp1ementatlon would not significantly alter the area-already comm1tted by prev1ous waste
process1ng and storage act1v1t1e5.

£.3.8 Relationship Between Near-Term Use of the Environment and Enhancement of Long-Term

Productivity
See the previous discussion under geologic disposal, Section 5.2.8.
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5.4 REFERENCE ALTERNATIVE (COMBINATION DISPOSAL)

As discussed in Chapter 3, Section 3.,3.3, the reference alternative (combination dis-
posal) combinas disposal elements from the geologic disposal and the in-place stabilization
and disposal alternatives. Waste disposal procedures are described in Chapter 3, Sec-
tion 3.3.3, and operationmal impacts associated with the reference a1térnative are summarized
in Section 5.4.2. Postdisposal performance of the reference alternative in terms of public
health and safety 1s discussed in Section 5.4.4.

5.4.1 MWaste Disposal Procedures

Representative procedures for disposing of the six waste classes for the reference
alternative are described in Chapter 3, Section 3.3.3, and Appendix B in detail.

5.4.2 Summary of Gperatidnal'lmpacts Associated with Reference Disposal Alternative

Environmental impacts associated with implementing the reference disposal alternative
for all six classes of waste considered in this EIS are presented in this section.

The operational impacts evaluated for the reference é]ternative include public and
worker radiation doses from normal operations, public and occupational doses resulting from
operational accidents, nonradiological emissions to the environment and resulting air quality
impacts, nonradioiogical accidents, ecological impacts, socioeconomic impacts, resource com-
mitments, and costs.

5.4.2.1 Radiological Consequences from Routine Operations

Radiation doses calculated to résu]t from implementation of the reference alternative

for dispoesal of Hanford defense waste are summarized in Table 5.22. For all waste classes a
total of 7,200 man-years of radfation work, including Transportable Grout Facility, Hanford
Waste Vitrification Plant and Waste Receiving and Processing operations, is estimated to be
required to dispose of all the waste classes. A total occupational total-bady dose of about
3,600 man-rem could result from these activities. About 90% of the total occupational dose
is incurred from disposing of existing and future tank waste, and.less than 10% results from
Transportable Grout Facility, Hanford‘Waste Vitrification Plant and Waste Receiving and Proc-
essing operations (Appendices C, D, and E}, Repository emplacement and iransportation of the
waste not stabilized in place would add azbout 270 man-rem to the occupational dose total.

Operations to dispose of most waste classes would result in some minor releases to the
atmosphere of radfonuclides from the wasté sites and surrounding potentially contaminated
soil. No releasas are énticipated from the previously disposed-of TRU-contaminated sofl
sites and the previously disposed-of pre-1970 buried TRU solid wastes, which remain essen-
tially undisturbed. The tbta]—body dose commitment in any one year to a maximally exposed
offsite individual from these releases was calculated to be 6 x 1077 rem, and the individual
lifetime total-body dose was calculated to be 1 x 107> rem. The collective total-body dose
to the population residing within 80 km in any one year is calculated to be about 0.05 man-
rem, and the Iifetiﬁe poputation dose from all operations is calculated to be about 1.0 man-
rem. The major portion of the total-body doses to both the individual and the population is
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TABLE 5.22.

Estimated Total-Body Radiation Doses from Routine Operations for the Reference Aiternative

Occupational ' Maximum Individual
Doses, man-rem Dose Commitments, rem Population Dose Commitments,(a) man-rem
. Repository 1-yr 70-yr 1-yr 70-yr ' Transportafign,
‘Waste Class Operations Emplacement Exposure Exposure(b) Exposure Exposure( ) (offsite)\®
Existing Tank Waste * 1,600 20 3 x 1078 1x 107° 3x 1073 0.6 0.8
Future Tank Waste - 1,600 : 26 6 x 1077 2 x 1077 0.05 0.4 ' 2
Sr/Cs Capsules 70 78 6 x 10710 44 1078 6 x 1005 2 x 1073 : 0.8
Retrievably Stored 160 110 2 x 1010 1 x 1078 3 x 1078 1 x 10°% 49
and Newly Generated
TRU Haste .
TR-Coptaminated 40 --(d) - - -- - -
Sof1i8 ' _
Pre-1970 Buri?d TrRU 150 - - e -— -- -
Solid Waste(®) ~ - ' '
Totals 3,600 230 6 x 1077 1 x 107° 0.05 1 | 40

s T e P, e,
(3 =S o Bk = g =]
e S et e et

A1l dose commitment values have been rounded to one significant figure.

"70-year Exposure" implies a lifetime accumulated dose from all operations.

Transport of high-level wastes to alternative HLW repository up to 5,000 km from Hanford; TRU wastes to WIPP. -
Dashes indicate that the waste class has no associated dose under this alternative.

Further stabiTization is taken as an additional protective measure for these previously disposed-of wastes.




from releases during handling of existing and future tank waste. For comparison, the dose to
the same population (420,000) over the same period from naturally occurking sources would be
about 2,500,000 man-rem.

Disposal of retrievably stored and newly generated TRU waste requires offsite transport
of the waste te the WIPP repository. This operation adds a dose of about 40 man-rem to the
population, inciuding the transportation work force.

5.4.2.2 Radiological Consequences from Postulated Accidents

Implementation of the reference alternative {combination disposal) could result in acci-
dents releasing radicactive materials to the environment. Accidents were postulated for dis-
posal activities, and those accidents that resulted in the Targest public doses for each
waste class are summarized in Table 5.,23. The largest population. dose from these postu1afed
accidents amounts to 7,000 man-rem. This dose is small compared to the dose of about
2,500,000 man-rem the same population (420,000} residing within 80 km would receive from nat-
yral background radiation over the operation period of 60 years. The largest 70-year dose
commitment to any member of the public is calculated to be 3 rem (Appendix H).

5.4,2.3 Norradiclegical Consequences

Nonradiological consequences include generation of dust from waste retrieval, site prep-
aration, site stabilization, and proéessing of mined material; combustion prodﬁcts from
operation of surface vehicles and equipment, and transportation of waste; and injuries and
fatalities associated with retrieval, stabilization; transportation, and disposal: of the
waste. Each impact (except air quality) represents a total that would actually be spread
over a 20-to-30-year period. Details are represented in Appendites G, L, and T.

Nonradiological emissions {i.e., dust and combustion products) resulting from impiemen-
" tation of the reference alternative inc]udiné TrénsportabTe Grout Facility, HanfTord Waste
Vitrification Plant and Waste Receiving and Processing operations are summarized in

Table 5.24. The contributions from the latter three facilities are minimal (Appendices C, B,
and E), The emissions are those generated on'site during retrieval, packaging, storage and
site stabilfzation. Transportation emissions resuit from shipping existing double-shell tank
waste, capsules, and future tank waste to an onsite or offsite repository and from shipping
retrievably stored and newly generated TRU waste to the WIPP repository. A1l emissions would
be within applicable standards. The reader is referred to Appendix I for details azbout

transportation,

Air-quality impacts are estimated in terms of maximum ground-level pollutant concentra-
tions at the Site boundary or at publicly accessible locations within the Hanford fenceline
and are summarized in Table 5.25.

Since these estimated poliutant