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Appendix A

Site Evaluation Process

A.1 Introduction

The U.S. Department of Energy (DOE) is
preparing the ldaho High-Level Waste and
Facilities Disposition Environmental Impact
Statement (Idaho HLW & FD EIS), in accor-
dance with the National Environmental Policy
Act (NEPA), to evaluate alternatives for manag-
ing the high-level waste (HLW), mixed
transuranic waste/sodium bearing waste
(SBW), and associated radioactive wastes at the
Idaho National Engineering and Environmental
Laboratory (INEEL). Appendix B describes the
process DOE used to identify potential alterna-
tivesto beanalyzed inthe EIS. Each of the ater-
natives and options other than No Action would
involve constructing some new facilities.

Because HLW and mixed transuranic
waste/SBW treatment and interim storage facili-
ties and low-activity waste disposal facilities are
options being evaluated in the Idaho HLW & FD
ElS, DOE performed a preliminary site evalua-
tion to assess the feasibility of locating such
facilitieson INEEL. Thisappendix describesthe
selection process that DOE used to identify loca-
tions for the potential siting of waste processing
facilities (Section A.3) and disposal sites
(Section A.4) in support of HLW operations.
DOE has not made the final site selection deci-
sion. The preliminary site evaluation described
in this appendix was used to identify potential
sites to allow for impact analysis within the EIS.
A complete description of the process used and
the factors considered in identifying off-INEEL
locations and sites for HLW treatment operations
are included in DOE (1999).

Idaho HLW & FD EIS
A.2 Methodology

DOE used a qualitative approach based on exist-
ing data for the preliminary site evauations.
Only those criteria specific to the preliminary
evaluation of locations were considered. Other
concerns such as radiological consequences, risk
assessment, site-specific seismic studies, site
characterization, consequences to ar quality,
proximity to known Resource Conservation and
Recovery Act (RCRA) or Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA) sites, safety analysis,
and other requirements for fina site selection
were deferred pending the analysis in the Idaho
HLW & FD EIS. If it is determined through this
EIS process that new facilities will be located on
INEEL, the preliminary site evaluations can be
used to define additional data needed to support
final site selections.

The scope for the preliminary site evaluation
included:

* |dentify critical ("must") and desirable
("want") site criteria

* ldentify candidate locations on INEEL for
both HLW treatment and interim storage
facilities and the Low-Activity Waste
Disposal Facility.

* Limit candidate sites for the HLW treat-
ment and interim storage facilities to exist-
ing operational facilities or areas not
located over the Snake River Plain Aquifer.

» Consider any location, including an area
not over the Snake River Plain Aquifer, for
the Low-Activity Waste Disposal Facility.

* Screen candidate sites against the critical
and desirable criteria using existing infor-
mation.

» Rank the candidate sites based on their rel-
ative suitability.

DOE/EIS-0287
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General assumptions applied to the preliminary
site evaluations included:

* The new facilities will be dedicated pri-
marily to the Idaho Nuclear Technology
and Engineering Center (INTEC) wastes.

* Only sites on INEEL will be considered.

* If new facilities are constructed, appropri-
ate site surveys, characterization, and risk
assessment will be conducted before final
site selection.

* DOE land-use plans will be observed.

* The draft U.S. Geological Survey approxi-
mate boundaries for the 100-year flood-
plain of the Big Lost River (Berenbrock
and Kjelstrom 1998) are conservative and
appropriate for preliminary site evaluation.

The first step in the evaluation process was to
identify pertinent regulations for siting waste
treatment, storage, and disposal facilities.
Appendix A of Holdren et a. (1997) presentsthe
results of this review of regulations. Thisinfor-
mation was used to develop two categories of
site evaluation criteria: regulations with specific
siting requirements designated as "must" criteria
and regulations with recommendations for |ocat-
ing facilities designated as "want" criteria. In
addition to the criteria that address regulatory
requirements and recommendations, other
"want" criteria were identified based on profes-
sional judgement. These other criteria address
risk assessment, logistics, and other characteris-
tics not clearly defined in regulations.

Once the criteria were determined, DOE identi-
fied candidate sites and performed initial screen-
ing against the criteria in preparation for
decision analysis sessions. Candidate sites were
identified based on professional judgement with
the screening criteriain mind. Therefore, many
areas of INEEL were not considered because of
their inability to satisfy the screening criteria.

After the preliminary identification of criteria
and screening of candidate sites was compl eted,
decision analysis sessions were conducted to
validate the results. Two decision analysis ses-
sions were conducted, one for the HLW treat-
ment and interim storage facilities and one for

DOE/EIS-0287

the Low-Activity Waste Disposal Facility.
Participants from various areas of expertise (i.e.,
facility planning, transportation, safety, engi-
neering, waste management, environmental
affairs, risk assessment, hydrology, archeology,
ecology, and seismology) formed an interdisci-
plinary team to ensure that all relevant screening
criteriaand viable candidate sites were identified
and to evaluate the candidate sites against the
screening criteria.

The decision analysis sessions began with
refinement of the screening criteria. Through a
consensus process, the team developed lists of
criteria. The "want" criteria were assigned a
weight, based on relative importance, on a scale
of 1 to 10. A "want" criterion considered
extremely important was assigned aweight of 10
with smaller weights assigned to criteria judged
to be less critical. Criteria of equally perceived
importance could be assigned equal weights.

The preliminary list of candidate sites was
reviewed. With one exception, candidate loca-
tions for the HLW treatment and interim storage
facilities were limited to current operational
areas with at least some level of infrastructure.
The preliminary list of candidate sites for the
HLW treatment and interim storage facilities was
accepted without change. Although the prelimi-
nary list contained candidate low-activity waste
disposal sites representative of the most desir-
able physical characteristics of INEEL, three
additional sites were added based on the poten-
tial to reuse previously disturbed areas.

The team then evaluated the candidate sites
against the screening criteria.  Sites were first
evaluated against the "must" criteria. Any site
failing to satisfy all of "must" criteria was elimi-
nated from further consideration. If all of the
"must” criteria were satisfied, the site was eval-
uated against the "want" criteria. For each
"want" criterion, the candidate sites were
assigned a value from 1 to 10 to describe how
well, in the judgement of the team, the site satis-
fied the criterion. The site or sites that best sat-
isfied the criterion were rated a 10, with lesser
values assigned to the remaining sites.

The fina component of the decision analysis
was to compile overal rankings for the candi-
date sites based on the "want" criteria. The over-
al ranking was determined by calculating the



product of the weight assigned to each criterion
and the relative site ranking, and then summing
the results.

DOE applied input from the decision analysis
sessions during a secondary data gathering and
screening phase to produce the final results.
Data were gathered to support additional
regquirements defined during the decision analy-
Sis sessions.  The relative comparisons of the
candidate sites were then completed. A draft
report was prepared and submitted to a peer-
review committee comprised of members repre-
senting the areas of expertise pertinent to the
preliminary site evaluation. In general, the com-
ments generated by the peer review resulted in
refinement or clarification of the information.
No additional candidate locations or screening
criteria were identified during the peer review.

A.3 High-Level Waste
Treatment and Interim
Storage Site Selection

Theldaho HLW & FD EIS analyzesfacilities for
treatment and interim storage of HLW and mixed
transuranic waste/SBW that lie within the cur-
rent INTEC boundaries. The INTEC candidate
site for the proposed HLW processing facilities
had the least impact to human health and the
environment and the most advantageous |ogisti-
cal characteristics. DOE selected the siteusing a
formal evaluation process that considered vari-
ous INEEL locations and evaluated each against
aset of evaluation criteria (Holdren et al. 1997).
This section summarizes the HLW trestment and
interim storage facilities site evaluation process.

A.3.1 IDENTIFICATION OF
"MUST" CRITERIA

The first step in the evaluation process was to
identify pertinent regulations for siting HLW
treatment and interim storage facilities. For this
evaluation, DOE assumed the HLW treatment
and interim storage facilities would be subject to
RCRA siting requirements and U.S. Nuclear
Regulatory Commission (NRC) regulations.
This step resulted in the development of a set of

ldaho HLW & FD EIS

three specific siting requirements designated as
"must" criteria

1. Avoid the 100-year floodplain unless mit-
igations acceptable under RCRA are
demonstrated

2. Avoid wetlands

3. Avoid critical habitats of endangered
Species

A.3.2 IDENTIFICATION OF
"WANT" CRITERIA

In addition to those criteria formulated to
address regulatory requirements and recommen-
dations, DOE identified other "want" criteria
based on professional judgment. These criteria
address risk assessment, logistics, and other
characteristics not clearly defined in regulations.
Table A-1 provides the 17 "want" criteria and
their relative weights.

A.3.3 IDENTIFICATION OF
CANDIDATE SITES

With one exception, candidate sites were limited
to existing operational areas because of the pro-
hibitive costs that would be associated with
establishing the new infrastructure (i.e., roads,
utilities, emergency services, and technical and
administrative support). For programmatic rea-
sons, the analysis included one site that may not
be over the Snake River Plain Aquifer and
remote from existing facilities. There were
twelve candidate sites evaluated for the HLW
treatment and interim storage facilities:

1. INTEC

2. Central Facilities Area

3. Test Reactor Area

4. Power Burst Facility

5. Auxiliary Reactor Area

6. Argonne National Laboratory-West
7. Naval Reactors Facility

DOE/EIS-0287
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Table A-1. “Want” criteria and relative weights for the HLW treatment and interim storage

facility candidate sites.

Criterion Relative
number weight Criterion
1 8 Minimize potential impacts from earthquakes
2 4 Minimize proximity to the 500-year floodplain
3 3 Reduce risk of arelease to a stream
4 3 Minimize local flooding and ponding
5 2 Minimize impact to riparian areas
6 5 Minimize impact to ecologically sensitive areas
7 9 Locate in areas controlled by the DOE Idaho Operations Office
8 3 Minimize impacts to cultural resources
9 8 Locate in an area with optimal surficial sediment and topography for construction
10 2 Avoid areas over perched water
11 2 Locate in an area with characteristics that would impede downward migration of
contaminants
12 9 Locate near existing infrastructure
13 9 Minimize transportation costs
14 5 Avoid vegetation transects
15 5 Locate in accordance with projected land-use plans
16 10 Minimize transportation safety issues
17 8 Minimize environmental impacts from transportation

8. Radioactive Waste Management Complex

These assumptions include:

purposes of the preliminary site evaluation.

9. Test Area North

10. Experimental Breeder Reactor-|

11. Security Training Facility

12. Area north of the Big Lost River Sinks

Candidate sites 1 through 11 are located near or
within existing INEEL operational areas. Site 12
was included to meet the programmatic need to
consider a location that may not be over the
Snake River Plain Aquifer. The locations of the
candidate sites evaluated for the HLW treatment
and interim storage facilities are shown in Figure
A-1.

A.3.4 EVALUATION PROCESS
Because detailed specifications for the HLW
treatment and interim storage facilities were not

available, several assumptions were made for

DOE/EIS-0287

A-4

* The facilities will include treatment, pro-
cessing, and a co-located interim storage
facility for HLW.

» Waste acceptance criteria for a federa
repository will be finalized and the HLW
from INTEC will eventually be transferred
to afederal repository.

* The design description in Raytheon (1994)
provides an adequate approximation of the
required area for the HLW treatment and
interim storage facilities (approximately
36,000 square meters), roughly equivalent
to 9.2 acres.

» Up to five times the area of the facilities
(180,000 sguare meters), equivaent to
approximately 46 acres, may be required
for construction, support facilities and
future expansion.



ldaho HLW & FD EIS

8 8 g 8 g 3 g g
g 8 g 8 g 8 8 8
| | | | | | | |
4,890,000 ——= T i i I i i i i i i i I i i i i
— R29E R30E R3LE R32E R3E o
‘ ‘ ‘ +—axo730"
Legend 1
4880000 —— == U.S Highways N|
= State Highways
=== Light- duty road, hard or improved surface TaN
——+ Railroad Ton | 1
—  ©—>o PowerLines ‘
i RUE RaSE
= INEEL Boundary T ~— 44°00'00"
Candidate locations for ahigh-level = —‘
waste treatment and interim storage facility. .
4,870,000 ——
TN
4,880,000 —— ‘ LT - az5230
| |:| N o
4,850,000 ——
1 5N
F=434500"
4,840,000 ——
Tan
1 1 {—a3r"r
4,830,000 ——
I-|.I' T3N
1
—
4,820,000 ——
T Ton 1—433000"
4,810,000 ——
TIN
h Rere ResE R29E R30E ‘ R3LE RaE RIE RE e
I L | I L | I L | I L | I P I | I | I |
I | | I [ I 7 ] I 1 I T I ] ]
& & & R 8 R R R
& < 8 8 & 9 ] N
8 g 8 g 8 8 8 8
0 10 20 30 km
Date Drawn : January 21, 1999 0 5 10 15 20 Miles

FIGURE A-1.

Candidate locations on the INEEL for HLW treatment and
interim storage facilities.
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* The facilities will
INTEC waste.

process primarily

* NRC licensing may eventualy be negoti-
ated for the HLW treatment and interim
storage facilities.

* High activity liquid waste will be trans-
ported by pipeline. Transport by truck,
rail, or other means is not currently feasi-
ble.

* The facilities will be housed in new con-
struction. Existing buildings may be used
for support activities and existing facilities
may be reused for HLW treatment or
interim storage facilities. However, exist-
ing facilities are already sited, therefore,
they were not included in the siting evalu-
ation.

* Construction on sediment is significantly
less costly than construction on basalt for
comparable seismic designs.

* The HLW treatment and interim storage
facilities will be classified as moderate
hazard for purposes of seismic evaluation.

A.3.5 RESULTS OF EVALUATION
PROCESS

Each of the candidate HLW treatment and
interim storage facility sites satisfied the "must"
criterion, although engineering controls or local
restrictions may be required. If a candidate site
had failed, it would have been eliminated from
further consideration.

Each candidate site was then evaluated against
the "want" criteria. Failure to satisfy one or
more of these criteriais not a basis for eliminat-
ing a site from consideration. Depending on the
relative importance of the criterion, engineering
controls or other mitigative measures may be
used to address the concern reflected by the cri-
terion. In such cases, an estimate of the
resources that may be required to implement the
necessary engineering controls or mitigative
measuresisreflected in therelative site rankings.

DOE/EIS-0287

The relative ranking for the HLW treatment and
interim storage facility candidate sites against
the "want" criteria are provided in Table A-2.

For HLW treatment and interim storage facili-
ties, the location at INTEC ranks far above the
candidate sites in other operational areas on
INEEL. The INTEC location meets the "want"
criteria better than any other location because of
the emphasis on transportation issues and infras-
tructure to support the new waste processing
facilities. All other candidate sitesrequire poten-
tially hazardous and costly transportation of the
waste from INTEC. With the exception of the
area north of the Big Lost River Sinks (site 12),
the range of scores for the remaining candidate
sitesis fairly small.

DOE is integrating its NEPA evaluation with
other planning documents early in the decision-
making process. In accordance with 40 CFR
1501.2(b), DOE must "identify environmental
effects and values in adequate detail so they can
be compared to economic and technical analy-
ses...." The site evaluation process used for the
El'S provides comparative analysis and considers
DOE needs (such as mission) beyond only envi-
ronmental concerns. Environmental factors
must be considered but do not necessarily
require equal weighting with other factors.

A4 Low-Activity Waste
Disposal Site Selection

The processes being analyzed in the Idaho HLW
& FD ElSalternatives produce avariety of waste
types and forms. These include HLW,
transuranic waste, low-level waste, mixed low-
level waste, and industrial waste. Selection of
the sites for disposal of these wastes is outside
the scope of this EIS. These sites are or have
been the subject of separate NEPA analyses. The
Idaho HLW & FD EIS analyzes disposal of the
low-activity waste fraction produced under vari-
ous aternatives as either ClassA or Class C-type
grout. A preliminary site evaluation was per-
formed to identify alow-activity waste disposal
siteat INEEL for purposes of analysisinthe EIS.
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Table A-2. Total scores and overall rankings for HLW treatment and interim storage

facility candidate sites.”

Percent of maximum

Number Candidate site Total weighted score score” Overall rank
1 INTEC 872 92 1
2 Centra Facilities Area 660 70 2
3 Test Reactor Area 634 67 3
4 Power Burst Fecility 590 62 4
5 Auxiliary Reactor Area 524 55 7
6 Argonne National Laboratory- 502 53 10

West
7 Naval Reactors Facility 503 53 9
8 Radioactive Waste Management 529 56 6
Complex
9 Test Area North 506 53 8
10 Experimental Breeder Reactor | 471 50 11
11 Security Training Facility 557 59 5
12 Area north of Big Lost River 321 34 12

Sinks

a  Details of the evaluation of candidate sites against each of the criteria can be found in Holdren et al. (1997).

b.  The maximum possible score was 950.

The overall scoresfor the low-activity waste dis-
posal candidate sites indicate that several loca-
tions on INEEL would be suitable for such a
disposal facility. The two highest scoring loca-
tions were a site near INTEC and a location in
the central part of INEEL (near U.S. Geological
Survey Site 14) removed from current opera-
tional facilities. The advantages of the INTEC
location include reuse of a previously disturbed
area, reduced transportation hazards, and exist-
ing seismic hazard evaluation. The other loca-
tion isin a pristine area far away from existing
INEEL infrastructure, but has characteristics that
offer better natural reduction of contaminant
migration in the vadose zone.

In this EIS, DOE analyzed one onsite location.
Although there are geohydrologica differences
across the INEEL, the single location analyzed
would be representative of many potential loca-
tions that DOE could select within the INEEL
boundaries. A site co-located with the INTEC
was selected for analysis. The genera location
of this site identified by Holdren et a. (1997)
was narrowed to a specific location for analysis
in the EIS (Kiser et al. 1998).

A.4.1 IDENTIFICATION OF
"MUST" CRITERIA

The first step in the evaluation process was to
identify pertinent regulations for siting waste
disposal facilities. For this preliminary evalua-
tion, DOE assumed the Low-Activity Waste
Disposal Facility would be subject to NRC regu-
lations. RCRA regulations would not apply
because DOE has assumed that the low-activity
waste would be delisted prior to disposal (see
Chapter 6). Theresult of this step was the devel-
opment of a set of four specific siting require-
ments designated as "must” criteria:

1. Avoid the 100-year floodplain
2. Avoid wetlands

3. Avoid critical habitats of endangered
species

4. Avoid areas in which tectonic processes
such as faulting, folding, seismic activity,
or vulcanism (1) may occur with such fre-
guency and extent to significantly affect

DOE/EIS-0287
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the ability of the disposal site to meet per-
formance objectives or (2) may preclude
defensible modeling and prediction of
long-term impacts.

A.4.2 IDENTIFICATION OF "WANT"
CRITERIA

In addition to those criteria formulated to
address regulatory reguirements, "want" criteria
were developed based on regulatory recommen-
dations and professional judgement. Table A-3
provides the 19 "want" criteria and their relative
weights. Most of the "want" criteria for the
Low-Activity Waste Disposal Facility are dupli-
cates of those identified for the HLW treatment
and interim storage facilities. However, the rel-
ative weights assigned to the Low-Activity
Waste Disposal Facility emphasize environmen-
tal issues because this facility would be a dis-
posal facility whereas the HLW treatment and
interim storage facilities would have limited
operational lifetimes.

A.4.3 IDENTIFICATION OF
CANDIDATE SITES

The only limitation applied to selecting the can-
didate sites for the Low-Activity Waste Disposal
Facility was that they be located within the
boundaries of INEEL. The evaluation included
asite that may not be over the Snake River Plain
Aquifer. DOE based selection of candidate sites
on professional judgment, as well as familiarity
with the physical characteristics of INEEL and
the potential influence of those characteristics on
risk to human health and the environment. Many
areas of INEEL were not considered because of
their inability to satisfy screening criteria. The
16 candidate low-activity waste disposal sites
evaluated were:

1. Areanorth of Big Lost River Sinks
2. Area south of INTEC

3. Near Auxiliary Reactor Area

4. Near Power Burst Facility

5. Near Test Reactor Area

DOE/EIS-0287

6. Near Test Area North

7. Near the Radioactive Waste Management
Complex

8. Near the New Production Reactor site

9. Near U.S. Geological Survey (USGS) Site
14

10. Near Corehole 2-2A and USGS-18
11. Playa area southeast of USGS Site 14
12. Crater in Section 23

13. Area near the Second Owsley Canal

14. Near Argonne National Laboratory -
West

15. Within the Naval Ordnance Disposal
Area

16. Near the Security Training Facility

Thelocations of the candidate sites evaluated for
the Low-Activity Waste Disposal Facility are
shown in Figure A-2.

A.4.4 EVALUATION PROCESS

The screening process used for the Low-Activity
Waste Disposa Facility resembled the process
described for the HLW treatment and interim
storage facilities site. For the most part, the
same methodology was used to evaluate Low-
Activity Waste Disposal Facility candidate sites.
The major difference was that the environmental
criteria received more weight.

Because detailed specifications for the Low-
Activity Waste Disposal Facility were not avail-
able, several assumptions were made for
purposes of the preliminary site evaluation.
These assumptions include:

* The waste will be grouted solid waste that
will be delisted and meet the applicable
RCRA Land Disposa Restrictions stan-
dards (i.e., the waste will not be regulated
as hazardous waste under RCRA).
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Table A-3. “Want” criteria and relative weights for the Low-Activity Waste Disposal
Facility candidate sites.

Criterion Relative
number weight Criterion
1 6 Minimize potential impacts from earthquakes
2 2 Minimize proximity to the 500-year floodplain
3 5 Reduce risk of release to a stream
4 8 Minimize local flooding and ponding
5 3 Minimize impact to riparian areas
6 7 Minimize impact to ecologically sensitive areas
7 9 Locate in areas controlled by the DOE Idaho Operations Office
8 7 Minimize impact to cultural resources
9 6 Locate in an area with thick surficial sediment
10 8 Avoid areas over perched water
11 10 Locate in an area with characteristics that impede the downward migration of
contaminants

12 4 Locate in an area conducive to future expansion
13 2 Locate in accordance with projected land use plans
14 6 Locate near existing infrastructure
15 8 Minimize transportation issues
16 8 Locate in an area where discriminatory monitoring can be achieved
17 9 Avoid vegetation transects
18 8 Use previously disturbed areas
19 1 Avoid unexploded ordnance areas

* The waste will meet requirements for clas- » The waste volume to be disposed of will be
sification as low-level waste. no greater than 25,000 cubic meters based

on approximations for either Class A or

* The Low-Activity Waste Disposal Facility Class C grout developed by Lockheed
will be an engineered structure designed to Martin Idaho Technologies Company.
achieve long-term stability (i.e., for at |east
500 years) and potential release from the * A minimum depth of 3 meters of surficial
disposal facility after 500 years will be suf- sediment is mandated by landfill design
ficiently slow to maintain risk below criteria.

acceptable levels. Locations were evalu-
ated on the basis of natural and logistical

considerations such as stable terrain and A.4.5 RESULTS OF EVALUATION

proximity to existing roads. Long-term PROCESS

stability during operation and ultimate clo-

sure of the facility will be dependent on The overall scores for the candidate sites indi-

engineering controls. cate that there are several locations on INEEL

suitable for a Low-Activity Waste Disposal

*In the absence of U.S. Environmental Facility. Thetotal scoresand relative ranking for

Protection Agency (EPA) siting regulations the candidate sites against the "want" criteriaare

relative to earthquake ground motion and provided in Table A-4.

unstable terrain, it was assumed that com-

pliance with RCRA, DOE, and NRC regu- The scores for the top four candidate sites vary

lations would suffice to address any EPA by less than 10 percent. Therefore, these sites

concerns. could be worthy of further consideration in a

final site selection study.
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FIGURE A-2.
Candidate locations on the INEEL for a Low-Activity Waste Disposal Facility.
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Table A-4. Total scores and overall rankings for Low-Activity Waste Disposal Facility

candidate sites.

Percent of maximum

Number Candidate site Total weighted score score® Overall rank

1 Areanorth of Big Lost River NAP NA NA
Sinks

2 Area south of INTEC 976 83 1

3 Near Auxiliary Reactor Area 823 70 5

4 Near Power Burst Facility 821 70 6

5 Near Test Reactor Area 897 77 3

6 Near Test Area North 774 66 11

7 Near the Radioactive Waste 690 59 15
Management Complex

8 Near the New Production 778 67 10
Reactor site

9 Near USGS Site 14 924 79 2

10 Near Corehole 2-2A and USGS- 806 69 7
18

11 Playa area southeast of USGS 749 64 13
Site 14

12 Crater in Section 23 709 61 14

13 Area near the Second Owsley 758 65 12
Cand

14 Near Argonne National 793 68 8
Laboratory - West

15 Within the Naval Ordnance 867 74 4
Disposal Area

16 Near the Security Training 787 67 9
Facility

a Themaximum possible score was 1,170.

b.  NA means not applicable. The areanorth of the Big Lost River Sinks (site 1) failed the screening against the “must” criteria and was not

evaluated further against the “want” criteria.

The preliminary evaluation used existing data
for the candidate sites. Total scores for some
candidate sites (9, 10, 11, 12, and 13) could be
higher because the average data for the cumula-
tive sediment and surficial sediment thicknesses
at these location may not be representative of the
maximum possible score. Knowledge of these
areas supports the conclusion that the sediment
thicknesses are probably greater than indicated
by the currently available data used in the pre-
liminary site evaluation. These sites may be
worthy of further consideration in a final site
selection study.

A-11

A.4.6 FINAL SELECTION OF A LOW-
ACTIVITY WASTE DISPOSAL
FACILITY SITE FOR ANALYSIS

After further considering the preliminary evalu-
ation, DOE selected a specific location adjacent
to INTEC as the site to be analyzed in the EIS
(Kiser et al. 1998). The final selection of the
analysis site resulted from a determination that
the site was the most cost-effective for inclusion
inthefeasibility design process. Thissiteisgen-
erally located outside the southeast corner of and
as near as possible to the INTEC security
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perimeter fence. (Subsequently, DOE also
selected the Envirocare facility 80 miles west of
Salt Lake City to be analyzed to provide an off-
INEEL evaluation for disposal of the Class A
grout produced under the Full Separations and
Planning Basis options and the Chem - Nuclear
Systems facility in Barnwell, South Carolina to
be analyzed for disposal of Class C grout pro-
duced under the Transuranic Separations
Option.)

A.5 Conclusions and
Summary

Evaluation of many site characteristics provides
useful insight for decision-making and points out
some of the tradeoffs that must be made. Each
candidate location offers some advantages over
the others for both waste processing and dis-
posal. For example, if aguifer protection were
the most important consideration for a Low-
Activity Waste Disposal Facility, a site within
the thick lake sedimentsin the central portion of
INEEL would be desirable. This area is also
conducive to construction. However, this gener-
aly low elevation and low-relief area is some-
times subject to local flooding events. If
protection from flooding were a major criterion,
the basalt highlands offer good choices but may
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involve some sacrifice of aquifer protection or
ease of construction. These highland areas are
also far from existing infrastructure and would
reguire waste transport over several miles.

Unlike the preliminary evaluation of candidate
sites for HLW treatment and interim storage
facilities that indicated clear advantages for sit-
ing the facilities at INTEC, the range of total
weighted scores for the Low-Activity Waste
Disposal Facility was very small. Emphasis on
environmental issues (e.g., Criterion 11 - Locate
in an areawith characteristics that impede down-
ward migration of contaminants) tended to bal-
ance against other highly weighted criteria. The
overall scores for the Low-Activity Waste
Disposal Facility candidate sites indicate that
there are several suitable locationson INEEL. If
it is determined that a Low-Activity Waste
Disposal Facility will be constructed at INEEL,
the final site decision analysis must determine
whether locations, such as the INTEC site that
reuse previously disturbed areas and reduce
transportation hazards, have been favorably
evaluated for seismic hazards and possess phys-
ical characteristics that impede contaminant
migration are preferred over pristine locations
such as U.S. Geological Survey Site 14 that offer
better natural reduction of contaminant migra-
tion but are not in the preferred seismic zones
and are far away from existing INEEL infras-
tructure.
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Appendix B

Alternative
Selection Process

Thisappendix isa summary of the process used
to identify the alternatives found in this EIS.
Of particular importance is Section B.9.
Sections B.9.1 and B.9.2 describe the process
used to identify the Decision Management
Team’s recommended preferred alternative.
Section B.9.3 describes the Decision
Management Team’'s recommended alternative,
DOE'’s preferred alternative, and the Sate of
Idaho’s preferred alternative.

B.1 Introduction

The U.S. Department of Energy (DOE) is
preparing the ldaho High-Level Waste and
Facilities Disposition Environmental Impact
Statement (Idaho HLW & FD EIS), in accor-
dance with the National Environmental Policy
Act (NEPA), to support the HLW decision-mak-
ing process at the ldaho National Engineering
and Environmental Laboratory (INEEL) for-
merly called the Idaho National Engineering
Laboratory or INEL. Under NEPA in 40 CFR
1502.14(a), an EIS must "rigorously explore and
objectively evaluate all reasonable aternatives,
and for alternatives which were eliminated from
detailed study, briefly discuss the reasons for
their having been eliminated.”

The Notice of Intent for the Idaho HLW & FD
EIS (62 FR 49209; September 19, 1997) identi-
fied three initial alternatives for managing the
HLW at INEEL: the Proposed Action or
Separations Alternative, No Action Alternative,
and Non-Separations Alternative.  Since the
issuance of the Notice of Intent and in the
course of public scoping and review of public
comments that include Tribal issues, private
sector industry, State of Idaho, and agency
comments on the Draft Idaho HLW & FD EIS,
DOE has added a number of alternatives or
options.

ldaho HLW & FD EIS
B.2 Pu rpose

The purpose of this appendix is to describe the
selection process that DOE employed to identify a
range of reasonable waste processing alternatives
for the Idaho HLW & FD EIS, including the iden-
tification and application of the criteria for assess-
ing the validity of candidate alternatives.

The Council on Environmental Quality regulations
direct all Federal agenciesto use the NEPA process
to identify and assess the reasonabl e alternatives to
proposed actions that would avoid or minimize
adverse effects of these actions upon the quality of
the human environment [40 CFR 1500.2(e)].
These regulations further state that "reasonable
aternatives include those that are practical or fea-
sible from acommon sense, technical, or economic
standpoint. The number of reasonable alternatives
considered in detail should represent the full spec-
trum of alternatives meeting the agency's purpose
and need; but an EIS need not discuss every unique
dternative, when an unmanageable number is
involved."

The primary steps of the alternative selection pro-
cess are:

* Review previous HLW management studies,
DOE EISs, technical literature, industry rec-
ommendations, and stakeholder comments

* ldentify an initial list of candidate alterna-
tives

* Review engineering studies and public input

* Revise initial set of candidate alternatives
based on recent studies and public input fol-
lowing the Notice of Intent and scoping
meetings

* ldentify screening criteria to evaluate the
candidate alternatives

* Describe criteria that were used to assess
each dternative

* Apply the screening criteria to each candi-
date alternative

* Select the recommended set of candidate
aternatives

DOE/EIS-0287
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B.3 Identification of
Candidate Alternatives

B.3.1 ANALYSIS OF PREVIOUS INEEL
AND OTHER HLW DOE STUDIES

"Historical Fuel Reprocessing and
HLW Management in ldaho"
( Knecht et al. 1997)

A summary of historical fuel reprocessing and
waste management at the Idaho Nuclear
Technology and Engineering Center (INTEC)
(formerly called the Idaho Chemica Processing
Plant or ICPP) appeared in Radwaste Magazine
(Knecht et al. 1997). The article outlines some
of the early technology development work at
INTEC and includes 40 references related to
waste forms produced from calcine, such as
metal spray coating, grout matrix, metal matrix,
glass, and ceramic. Early studies were also car-
ried out in calcine retrieval, calcine dissolution,
calcine stabilization, and transuranic element
Separation. In many cases, results of early tech-
nology development work were used to develop
pre-conceptual design and costs. The design
information supported the INEEL portion of a
number of complex-wide defense waste manage-
ment studies under the Atomic Energy
Commission and the Energy Research and
Development Administration, predecessors to
DOE.

Alternatives for Long-Term Management
of Defense High-Level Waste, Idaho
Chemical Processing Plant, ERDA 77-43

(ERDA 1977)

This INTEC report evaluated and provided cost
and risk estimates for three aternatives: (1)
retain the waste at INTEC in retrievable storage
facilities; (2) ship the waste to a geologic repos-
itory; and (3) remove (separate) the actinides,
ship the actinides to a geologic repository, and
store the remaining waste at INTEC. Waste
form options under these alternatives included
calcine pelletization, metal matrix, and sintered
glass ceramic to span the range of calcine, con-
crete, metal, glass and ceramic waste forms.

DOE/EIS-0287

Environmental Evaluation of Alternatives
for Long-Term Management of Defense
High-Level Radioactive Waste at the ICPF,
IDO-10105 (DOE 19862a)

The subject evaluation considered four aterna
tives. (1) calcine all waste and leave calcine in
place (no action); (2) retrieve, modify the cal-
cine, and dispose of modified calcine at INEEL;
(3) retrieve, separate the actinides, dispose of the
actinides offsite, and dispose of the remaining
waste at INEEL; (4) delay retrieval, modify the
calcine, and dispose of the calcine offsite. Inthis
study the waste form options included calcine,
glass or pelletized calcine, glass or stabilized cal-
cine, glass for actinides, and calcine for onsite
disposal.

Long-Term Management of Defense High-
Level Radioactive Wastes [Research and
Development Program for Immobilization],
Savannah River Plant, DOE/EIS-0023

(DOE 1979)

From 1970 to 1983 events outside of INEEL,
such as waste-form research at DOE's Savannah
River Site (SRS) influenced the INEEL HLW
research and development program. Asaresult,
DOE HLW management became focused on
treating wastes first at SRS, then Hanford Site,
and finaly Idaho. In 1977, DOE issued the
long-term management EIS for HLW immobi-
lization research and development. That EIS
evaluated a number of potential HLW forms, and
a follow-on environmental assessment selected
borosilicate glass as the preferred form (DOE
1982b).

The Defense Waste Management Flan,
DOE/DP-0015 (DOE 19863)

This plan established a schedule for waste treat-
ment and assumed that the Savannah River Site
and Hanford Site would vitrify their HLW.
INEEL was assumed to construct a new facility
to immobilize newly generated liquid waste as
well as calcined HLW with annual production of
approximately 500 HLW canisters. This plan
provided estimates of HLW volumes to be gen-



erated through 2015. Subseguently, the DOE-
Idaho Operations Office completed the study
(DOE 1983) in 1983 to evaluate reducing waste
volumes by more efficient fuel processing meth-
ods.

ICPP Tank Farm System Analysis
(WINCO-1192) (WINCO 1994)

This Tank Farm study proposed 14 variations of
HLW separations aternatives. These alterna-
tivesdiffer with respect to the start of separations
and immobilization operations, the number of
calcining campaigns required, and various cal-
cine pretreatment and treatment technologies.
The conclusion was that the separations varia-
tions produced significant differencesin calcine
processing rates, bin set storage requirements,
and final waste forms. This study underscored
the advantages of a separations alternative and
brought out the possibility of HLW calcine vitri-
fication as a viable non-separations option.

SBW Treatment Studly.
WBP-8-95/AL0O-3-95 (LITCO 1995a)

This study evaluated options for meeting the
Notice of Noncompliance Consent Order to
cease use of the INTEC pillar and panel tanks
and the remaining tanks in the Tank Farm. The
study addressed 15 separations and non-separa-
tions alternatives. The separations alternatives
used an evaporation precipitation technique to
reduce the sodium content of the SBW prior to
calcining; the separations options aso included
cesium, strontium, and transuranic extraction
methods for separating the high-activity fraction
from the low-activity fraction. The non-separa-
tions alternatives focused on improving the cal-
cine process by high-temperature operation or
using additives such as auminum nitrate, silica,
and sugar to reduce the SBW volume. The study

ldaho HLW & FD EIS

also included an alternative to ship all the con-
centrated SBW to Hanford for interim storage
and processing.

ICPP Radioactive Liquid and Calcine Waste
Technologies Evaluation Technical Report
and Recommendation, INEL-94/0019

(LITCO 1995b)

The purpose of this evaluation was to support
DOE in developing a strategic plan to manage
INTEC radioactive liquid and calcined waste by
presenting performance data for candidate alter-
natives. The study addressed 27 alternatives for
waste treatment including both separations and
non-separations techniques. These aternatives
varied with respect to facilities, SBW treatment,
calciner operations, and calcine treatment.
Screening against six criterialed to radionuclide
partitioning as one of the top options to be con-
sidered. The report recommended a two-phased
implementation of ahigh-activity waste immobi-
lization plant to spread the funding requirements
over alonger time period.

HLW Alternatives Evaluation,
WBP-29-96 (LMITCO 1996)

This study reviewed calcination and separations
to determine the best path forward for INTEC
HLW management. Both approaches would
meet the Settlement Agreement/Consent Order
and are technicaly feasible; the primary dis-
criminator is cost. These approaches were
developed into three basic options: (1) calcina-
tion of HLW until June 1998 and SBW until
2012; (2) calciner shutdown in 2001, radionu-
clide separation/grouting beginning in 2010, and
calcine retrieval, dissolution, and separation
commencing in 2015; and (3) separations and
shipping of the high-activity waste offsite for
immobilization and storage.
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Regulatory Analysis and Proposed Fath
Forward for the ldaho National Engineering
Laboratory High-Level Waste Program,
DOE/ID-10544 (DOE 1996)

This report is a HLW regulatory analysis of the
radionuclide constituents, identification of
Resource Conservation and Recovery Act
(RCRA) hazardous consgtituents, and plans for
closure of the INTEC Tank Farm and bin sets.
The report offered four major alternatives for
consideration: no action, planning basis (DOE
1998), full treatment (separations), and limited
vitrification.

B.3.2 CONSIDERATION OF PUBLIC
COMMENTS

DOE conducted public scoping workshops on
the 1daho HLW & FD EIS on October 16, 1997
in Idaho Falls, Idaho and on October 23, 1997 in
Boise, Idaho. These public workshops and writ-
ten scoping comments provided DOE public
input about issues and potential alternatives that
should be addressed in the ldaho HLW & FD
EIS.

DOE aso received scoping comments from the
State of Idaho INEEL Oversight Program
(Trever 1997), the State of Nevada Nuclear
Waste Project Office (Loux 1997), and the
INEEL Citizens Advisory Board (Rice 1997).
All public comments were considered in devel-
oping the candidate alternatives for the Idaho
HLW & FD EIS. A summary of the major pub-
lic concerns appears in the next section; alist of
new or modified alternatives obtained from the
public inputs is shown later in this appendix.

B.3.2.1 Overall Public Concerns

Treatment Criteria - At this time, there is con-
siderable uncertainty regarding the proposed
repository at Yucca Mountain and the final tech-
nical standards for wastes to be disposed of
there. Given those uncertainties, determine what
criteria DOE should use to establish that the
waste form(s) produced are suitable for disposal
in a geologic repository outside the State of
Idaho (i.e., that a "road-ready” waste form has
been achieved).
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Disposal - If a geologic repository is not avail-
able, determine what other disposal options exist
for HLW outside the State of Idaho.

Storage/Disposal in ldaho - Clearly examine
and explain any proposal to store or dispose of
treated waste over the Snake River Plain
Aquifer, including performance-based or landfill
closure of the Tank Farm as opposed to clean
closure.

Hazardous Constituents - Develop a strategy
for dealing with RCRA-regulated hazardous
constituents.

Technical Viability/Privatization - Demonstrate
in advance that the dternative selected will
work.

Cost-risk Benefits - The alternative selected
should reduce health and safety risks enough to
justify the cost of treatment and any additional
risk to workers posed by the treatment activities.

Funding - Cleanup of the INEEL site is impor-
tant, and the Federal government should seek
adequate funding to honor its commitmentsto do
0.

Compliance Concerns - Numerous, and in some
cases conflicting, compliance requirements exist
for INEEL HLW management and facilities dis-
position activities. These conflicts should be
clarified, and the compliance factors prioritized.

B.3.2.2 Public Comments Applied to
Alternative Development

The following comments relate to new or modi-
fied alternatives resulting from public input.
DOE considered these comments when prepar-
ing the list of Idaho HLW & FD EIS candidate
alternatives.

e Include a true no action aternative-i.e.
lock up and walk away.

* Postpone any action until waste decays to
non-harmful levels, better technologies are
developed, or disposal sites are identified.



« Cdcine now, store the calcine onsite, and
treat the calcine later when DOE disposal
sites are available.

* Fully review options for disposing of
INEEL HLW onsite in Idaho.

* Dispose of high-activity and low-activity
waste offsite, such asin a new repository.

* Provide long-term storage of both high-
activity and low-activity waste onsite.

* Remove the transuranics from the HLW,
dispose of TRU at the Waste | solation Pilot
Plant, and dispose of the high-activity
fraction at INEEL.

* |dentify alternatives for bin set and Tank
Farm closure including clean closure of
HLW tanks.

* Consider awide range of separations tech-
nologies.

* Vitrify all HLW before or after calcination.

* Consider technologies from other sites and
countries.

» Ship HLW elsewhere for treatment and
long-term storage such as the Nevada Test
Site in Nevada.

 Explore volume reduction, filtration, and
encapsul ation technologies.

* Modify the No Action Alternative to
include placement of calcine in closed
INTEC tanks.

* Analyze treatment and disposa alterna-
tives separately.

» Develop dlternatives for facility disposi-
tion.

* Analyze all waste in all bin sets and tanks
to determine all hazardous constituents.

» Use the same process the Hanford Site is
using for waste immobilization.

ldaho HLW & FD EIS

» Don't let Yucca Mountain waste volume
restrictions drive technology development;
the Yucca Mountain repository may never
open.

B.3.3 CANDIDATE ALTERNATIVES

DOE's first step in conducting the candidate
alternative selection process was to review pre-
vious DOE and INTEC HLW studies as
described earlier in this appendix. The review
included five major INTEC waste treatment
studies conducted between January 1994 and
September 1997 and helped to ensure that DOE
considered all reasonable and viable alterna-
tives. Potential alternatives were then identified
through a systematic, iterative process that used
severa sources including: (1) previous INTEC
HLW studies, (2) value engineering sessions,
and (3) public comments received during the
Idaho HLW & FD EIS scoping process.

B.3.3.1 Alternatives Considered for
Initial Analysis

This process resulted in an initial set of potential
candidate aternatives for consideration in the
Idaho HLW & FD EIS. The candidate alterna-
tives include waste processing, interim storage,
transportation, and final disposal options. It is
important to note that each candidate alternative
is composed of individual process stages (e.g.,
HLW treatment, interim storage, and/or disposal
of low-activity grout) that are independent.
Therefore, each candidate alternative is a combi-
nation of possible process stages that may be
modified. This modular approach will allow
DOE gresater programmatic flexibility in imple-
menting the HLW alternatives and coordinating
programs and technologies from other DOE
sites. DOE identified the following waste pro-
cessing aternatives and options for initial EIS
screening, analysis, and evaluation.

1. NoAction Alternative (as described in the
Notice of Intent)

2. Separations Alternatives
A. Full Separations
B. 2006 Plan
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C. Transuranic Separations/Class A
Grout

D. Transuranic Separations/Class C
Grout

3. Non-Separations Alternatives
A. Vitrified Waste
B. Hot Isostatic Pressed Waste
C. Cement-Ceramic Waste
D. Direct Cement Waste
Additional information concerning these candi-

date alternatives considered for initial analysisis
provided in DOE (1999a).

B.3.3.2 Alternatives Not Considered
for Initial Analysis

Several candidate alternatives were eliminated
from initial EIS analysis. These alternatives
were not considered for one or more of the fol-
lowing reasons: (1) did not meet the purpose
and need of the EIS, (2) required significantly
more development work to achieve technical
maturity, (3) was very similar to or was bounded
by other alternatives, or (4) was judged to be
impractical or too costly for consideration.

Alternatives Rejected for Technological Reasons
* In situ vitrification
* Upgrading tanks for long-term storage

* Use of Hanford crystalline silicotitanate
technology

» Storage of wastes in long-lasting concrete
containers

» Homogenization and mixing of various
wastes (i.e., slurry)

e Use of small solid units to fill tanks versus
poured liquids

Alternatives Rejected That Do Not Support the
ElS Purpose and Need
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e Treatment of  Argonne  National
Laboratory-West spent nuclear fuel at
INTEC

* Burning of HLW in a reactor such as the
Integral Fast Reactor

* Importing other sites HLW to INEEL for
treatment and interim storage

« Use of old INTEC facilities as a second
HLW repository

B.4 Evaluation of
Candidate Alternatives

The primary purpose of this preliminary EIS
alternative evaluation was to evaluate the candi-
date alternatives identified in Section B.3 and
identify a reasonable set of alternatives for the
Idaho HLW & FD EIS. The secondary purpose
of this alternative evaluation was to provide a
sound, traceable, and defensible process to sup-
port the final selection of Idaho HLW & FD EIS
alternatives. These alternatives provided for the
treatment, storage, and disposition of HLW and
SBW currently managed at the INTEC.

B.4.1 EVALUATION METHODOLOGY

The methodology for the identification of the
candidate alternatives was based upon a compre-
hensive evaluation of all potential aternatives
with respect to six essential ldaho HLW & FD
EIS criteria (see next section). A DOE team of
experienced personnel, who qualitatively
assessed each alternative against the criteria,
performed the evaluation. The DOE Team was
asked to recommend reasonable candidate alter-
natives with high potential to meet the criteria.

Prior to the evaluation of the candidate alterna-
tives, DOE reviewed the studies listed in
Section B.3.1. The team focused on identifying
important program considerations, public sensi-
tivities, and related waste management data that
would help evaluate potential alternatives with
respect to each criterion.



The DOE Team then systematically applied the
criteria to all candidate alternatives to assess
how well each alternative met the program goals
and public concerns. The assessment of each
alternative with respect to each criterion was
doneon aqualitative basis. Each aternative was
given one of three ratings for each criterion as
shown in Table B-1.

After reviewing the reference materials and con-
ducting a structured assessment, the DOE Team
rated all candidate alternatives with respect to
each of the six evaluation criteria. Then the team
determined an overall rating for the alternatives
with respect to each criterion. The team
addressed each criterion in turn to ensure that all
essential elements of each criterion were
assessed and that the final qualitative ratings rep-
resented a team consensus.

The DOE Team completed the final analyses to
determine which aternatives were considered

Table B-1. Candidate alternatives.
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reasonable and retained as an EIS candidate
aternative. The team made a diligent effort to
include a range of reasonable alternatives with
potential to satisfy DOE program requirements
and public concerns.

The DOE Team also identified potential new
alternatives that were not included in the initial
set of candidate alternatives. The team accom-
plished this by reviewing the processes involved
in selecting the initial set of candidate alterna-
tives, then applying their knowledge of HLW
management technologies. This process resulted
in the identification of the following additional
alternatives for evaluation: (1) a No Action
Orderly Shutdown Alternative, and (2) an Early
Vitrification Option under the Non-Separations
Alternative. The team then evaluated these two
additional alternatives against the evaluation cri-
teria described below.

Candidate alternative Rating
Technica Public Program
Mission Cost Feasibility ES&H Concerns Flexibility
1. No Action
1A Notice of Intent - 0 0 - +
1B Orderly Shutdown - + - - -
2. Separations
2A Full Separations + 0 0 0 0
2B 2006 Plan + - - 0 0
2C Transuranic + 0 0 0 0
Separations/
Class A Grout
2D Transuranic + 0 + 0 + 0
Separations/
Class C Grout
3. Non-Separations
3A Vitrified Waste + - 0 + -
3B Hot Isostatic 0 0 - 0 -
Pressed Waste
3C Cement-Ceramic 0 0 - 0 -
3D Direct Cement 0 0 + 0 0 -
3E Early Vitrification + - 0 0 + -

Plus (+) = Expected to satisfy the criteriawith minor deficiencies or concerns
Zero (0) = Expected to satisfy the criteria with some deficiencies or concerns
Minus () = Expected to satisfy the criteriawith major deficiencies or concerns

B-7
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B.4.2 EVALUATION CRITERIA

A major step of the evaluation methodology was
to develop selection criteria. DOE devel oped the
screening criteria to be used for selecting the set
of alternatives. First, DOE determined the crite-
ria should have the following attributes:

* Defensible, and clear to al parties

* Appropriate for waste processing alterna-
tive evaluation

 Limited to major program considerations
and public concerns

» Easily evaluated by qualitative methods
and analysis

* Inclusive of all major areas of concern and
program viability

DOE then reviewed the selection criteriaused in
previous HLW studies and two recent DOE
Environmental Impact Statements: the
Department of Energy Programmatic Spent
Nuclear Fuel Management and Idaho National
Engineering  Laboratory  Environmental
Restoration and Waste Management Programs
Environmental Impact Satement (SNF & INEL
EIS) (DOE 1995) and the Final Waste
Management Programmatic Environmental
Impact Satement for Managing Treatment,
Sorage, and Disposal of Radioactive and
Hazardous Waste (DOE 1997a). As a result,
DOE developed the following criteria:

* Program Mission

* Cost Factors

e Technical Feasibility

» Environment, Safety, and Health
* Public Concerns

* Program Flexibility
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B.4.3 APPLICATION OF CRITERIA TO
CANDIDATE ALTERNATIVES

B.4.3.1 Program Mission

The Program Mission criterion is essentia to
assessing capability of the alternatives to meet
DOE complex-wide and INEEL HLW program
objectives, major regulatory milestones, and
legal obligations. Table B-1 presents the ratings
of the candidate alternatives against this crite-
rion.

For the Program Mission criterion, both options
under the No Action Alternative were assessed
minus (-) ratings. These alternatives do not meet
the Settlement Agreement/Consent Order
requirement to have all HLW road ready by
2035, and they do not address the long-term
issue of removing al HLW from the State of
Idaho, nor does the Orderly Shutdown Option
meet the requirement to complete calcination of
liquid SBW by 2012.

All four separations alternatives were assessed a
plus (+) rating with minor deficiencies or con-
cerns. Since the separations concept was driven
by program mission requirements to reduce
HLW disposal volume, the high ratings were
expected. The separations options may lower
the HLW volume for repository disposal to min-
imize transportation risk and cost, and they are
consistent with DOE planning documents such
as the Environmental Management Contractor
Report (EMI 1997), Accelerating Cleanup:
Paths to Closure (DOE 1998), and NEPA
Records of Decision (RODs), with minor excep-
tions.

Under the Non-Separations Alternative, the
Vitrified Waste and Early Vitrification Options
were assessed a plus (+) rating because both
would meet the essential requirements of the
Settlement Agreement/Consent Order and pro-
duce a final waste form (borosilicate glass) that
has a high probability of acceptance at a geo-
logic repository. The other three options under
the Non-Separations Alternative were assessed a
zero (0) rating with some deficiencies or con-
cerns. All three options would require a deter-
mination of equivalency by the U.S.
Environmental Protection Agency (EPA).



B.4.3.2 Cost Factors

Inclusion of the Cost Factors criterion was con-
sidered essential because this EIS proposes a
DOE Federal project that would be supported by
Congressional appropriations. This cost crite-
rion includes consideration of life-cycle costs,
ten-year costs, peak funding requirements, and
the results of an independent risk-based cost
study. The cost estimates of the risk-based study
are contained in Section 5.0 of DOE (1999a).
Table B-1 presents the ratings of the candidate
alternatives against this criterion.

All the candidate options, except Orderly
Shutdown, 2006 Plan, Vitrified Waste, and Early
Vitrification, were deemed equivalent with
respect to cost and received the zero (0) rating
with some deficiencies or concerns. No cost
estimates were available for the Orderly
Shutdown Option, but it was given aplus (+) rat-
ing because of the obvious minimal costs for an
orderly shutdown of INTEC facilities. The 2006
Plan Option under the Separations Alternative
was considered more expensive than the other
separations options and assigned a minus (-)
rating to reflect the potential cost due to the cal-
cination of both HLW and SBW and the subse-
guent calcine dissolving, separating, and
processing the waste fractions into final waste
forms.

With respect to the Non-Separations
Alternatives, the Vitrified Waste Option was
judged to have a higher life-cycle cost due to the
high cost of a vitrification facility, the greater
volume of material to bevitrified, and the greater
amount of vitrified HLW to be transported to a
geologic repository. No cost estimates were
available for the Early Vitrification Option since
it was alate entry to the candidate list. However,
the Early Vitrification Option was assessed as
more costly and assigned a minus (-) rating to
reflect the potential cost of avitrification facility
and greater volumes of HLW compared to the
Separations Alternative.

B.4.3.3 Technical Feasibility

Technical Feasibility or technical risk is a pri-
mary criterion to assess the capability of an alter-
native to meet the planned HLW program goals
and milestones. Some alternatives may be more
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easily implemented due to use of proven tech-
nologies or the availability of well-developed
processes. For alternatives that require new,
unproven technologies, the team assessed the
state of development (i.e., research and develop-
ment, advanced development, or full-scale test-
ing) and whether or not the proposed process
would require a technical breakthrough or fur-
ther testing and modification. Table B-1 pre-
sents the ratings of the candidate alternatives
against this criterion.

The DOE Team concluded that both options
under the No Action Alternative should receive a
plus (+) rating because they rely solely on facil-
ities and processes that are currently operational
and require no magjor high-risk modifications.
Therefore, the technical risk associated with
these alternatives should be very low.

The team also noted that all four options under
the Separations Alternative use the same proven
dissolution, separations, vitrification, and grout-
ing technologies. All these separations treatment
technologies are well developed and have been
successfully demonstrated throughout the DOE
complex and industry. The current DOE HLW
trestment at the Savannah River Site Defense
Waste Processing Facility and at the West Valley
Demonstration Project evidences the technical
maturity of the vitrification process. Because
the Separations Alternative includes vitrifica-
tion as an option, which is technically mature,
it received a plus (+) rating.

Under the Non-Separations Alternative, the
Vitrified Waste, Hot | sostatic Pressed Waste, and
Direct Cement Waste Options al received a plus
(+) rating due to incorporation of well devel-
oped, demonstrated technologies at INEEL. The
Early Vitrification Option was assessed a zero
(O) rating because of the unknowns associated
with the vitrification of SBW.

The Cement-Ceramic Option received a minus
(-) rating due to the high-risk trestment process,
(i.e., calcination of SBW/calcine durry in the
New Waste Calcining Facility). The New Waste
Calcining Facility, designed to process a liquid
feed, would have to undergo major modifica
tions to process the slurry mixture. No research
and development work has been done to demon-
strate the feasibility of calcining this slurry feed
in the New Waste Calcining Facility.
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B.4.3.4 Environment, Safety,
and Health

The Environment, Safety, and Health criterion
focuses on the risk of radioactive and hazardous
materials emissions, potential migration into the
Snake River Plain Aquifer, waste volume pro-
duced, potential worker exposure during opera-
tions, and complex process hazards. Table B-1
presents the ratings of the candidate alternatives
against this criterion.

Based on preliminary worker risk data (DOE
1997b), the Orderly Shutdown, 2006 Plan, Hot
Isostatic Pressed Waste, and Cement-Ceramic
Options were considered |east acceptable due to
increased worker risk as compared to the other
alternatives and received a minus rating. The
increased worker risk for the 2006 Plan, Hot
Isostatic Pressed Waste, and Cement-Ceramic
Alternatives was attributed to longer periods of
hazardous activity and more complex and higher
risk processes. In the case of the Orderly
Shutdown Alternative, the liquid SBW in the
Tank Farm and the HLW calcine in the bin sets,
to be left indefinitely at the INTEC, increased
worker and environmental risk. For these rea-
sons these options were all assessed a minus (-)
rating.

Based on the limited amount of definitive infor-
mation (only worker risk data) available to the
team, the remaining alternatives received a zero
(O) rating because of minimal worker risk and
insufficient information to rank the aternatives
in the other sub-elements of Environment,
Safety, and Health.

B.4.3.5 Public Concerns

Considerationsfor the Public Concernscriterion
were obtained from comments received by DOE
during the EIS scoping period. The sub-ele-
ments of the Public Concerns criterion include
final HLW form, disposal sites, aquifer impacts,
waste acceptance criteria at the proposed geo-
logic repository, definition of SBW, equity with
respect to other DOE sites, HLW transportation,
and tribal cultural and historic resources. Table
B-1 presents the ratings of the candidate alterna-
tives against this criterion.
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The DOE Team assigned a minus (-) rating to
both options under the No Action Alternative
because neither alternative addresses the
widespread opposition to long-term storage or
disposal of HLW above the Snake River Plain
Aquifer. Also, the alternatives do not meet the
Settlement Agreement/Consent Order require-
ment to have all INEEL HLW road ready by
2035.

Under the Separations Alternative, the team
assigned the Full Separations, 2006 Plan, and
Transuranic Separations/Class A Grout Options
a zero (0) rating because of several concerns.
These concerns include the long time estimated
for the treatment processes, possible transporta-
tion for offsite treatment, health and safety of
workers, and potential lack of a disposal facility
that would accept INEEL HLW.

The Transuranic Separations/Class C Grout
Option was given a plus (+) rating due to the
possibility of eliminating the need for disposal of
the HLW at the geologic repository. Thisis due
to the planned classification of the high-activity
fraction as transuranic waste, which would be
eligible for disposal at the Waste Isolation Pilot
Pant. Also, this option addresses the public
concern of meeting the  Settlement
Agreement/Consent Order milestones. Both
Transuranic Separations options would require
an "incidental waste" determination.

Under the Non-Separations Alternative, the team
gave the Vitrified Waste and Early Vitrification
Optionsaplus (+) rating. These options respond
to concerns of reducing worker risk (no separa
tions activities) and expediting vitrification,
which produces the acceptable waste form for
disposal in a geologic repository.

The team gave zero (0) ratings to the Hot
Isostatic Pressed Waste, Cement-Ceramic, and
Direct Cement Waste Options to reflect the con-
cerns for technica complexity of the treatment
processes and their capability to meet the waste
acceptance criteria at the disposal site.
Moreover, these options would require addi-
tional research and development before the EPA
could determine waste form equivalency to
borosilicate glass.



B.4.3.6 Program Flexibility

Program Flexibility is an attribute of program
management that allows critical funding deci-
sions to be made in a logical, phased approach.
Thus, critical decisions to implement costly pro-
grams could be done in a serial, time-phased
manner to assess results of theinitial phasesor to
alow time for technica maturity. The key to
program flexibility is to minimize the number of
irrevocable funding commitments at the early
stages of a program. Table B-1 presents the
results of the team's ratings of the candidate
alternatives against this criterion.

The No Action Alternative published in the
Notice of Intent was assessed a plus (+) rating
with minor deficiencies because it is a short
term, business-as-usua alternative with no sig-
nificant changes in operations and requires no
new facilities. Therefore, this option has high
program flexibility with respect to cost and
schedule because no processes or facilities that
require early funding commitments would be
needed.

All four options under the Separations
Alternative were assigned a zero (0) rating with
some deficiencies or concerns. These separa-
tions options require early funding commitments
for the new separations facility, which reduces
program flexibility in the near-term. However,
the options under the Separations Alternative
have high program flexibility in the long-term
because the HLW is separated into high-activity
and low-activity waste fractions that allow sev-
eral immobilization and disposa options to be
considered at later stages of the program.

The five options under the Non-Separations
Alternative were considered to be relatively
inflexible compared to the No Action and
Separations Alternatives. These five options
were assessed a minus (-) rating with major defi-
ciencies or concerns. These concerns relate to
the early program commitments to SBW calci-
nation, SBW and calcine retrieval, HLW immo-
bilization, HLW interim storage, and the
potential need to construct a new vitrification
facility at INEEL.
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B.5 Evaluation Summary
and Results

Based on the preliminary criteria ratings, the
DOE Team completed the final analysesto deter-
mine which options were considered reasonable
and worthy of being retained on the Draft |daho
HLW & FD EIS Candidate Alternative List.
Options with all pluses (+) would be top candi-
dates. Options with pluses and zeroes were also
considered candidates. However, options with
more zeroes than pluses triggered additional
analysisto ensure the zero ratings were not indi-
cations of inherent weaknesses. Options rated
with one or more minuses were re-evaluated to
determine if the minus ratings were significant
enough to eliminate them. If the minus ratings
indicated large areas of uncertainty, the evalua-
tors reduced the uncertainty by obtaining and
reviewing additional data.

The team made a diligent effort to include a
range of reasonable options with the potential to
satisfy DOE program requirements and concerns
of the public.

Table B-2 shows the total criteria ratings
achieved by all the candidate alternatives during
the alternative evaluation discussed in the previ-
ous section. As shown in the table, the
Transuranic Separations/Class C Grout Option
under the Separations Alternative was assessed
the highest total rating of +3 and the Cement-
Ceramic Option under the Non-Separations
Alternative was assessed the lowest total rating
of -3. Since the total rating spread (lowest to
highest total rating) was only 6 points and the
lowest aternative was only a -3 rating, the
Evaluation Team recommended that none of the
initial candidate alternatives be rejected at this
time. Moreover, the team analysis confirmed
that none of the minus ratings indicated areas of
serious or inherent weakness.
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Table B-2. Total rating of candidate alternatives.

Program Technical Public Program  Total
Alternative mission Cost feasibility ES&H Concerns  flexibility rating
1. NoAction
1A Notice of Intent - 0 0* - + 0®
1B Orderly Shutdown - + - - - -2
2. Separations
2A Full Separations + 0 0 0 0 +2
2B 2006 Plan + - — 0 0 0
2C Transuranic 0 0 0 0 +2
Separations/
Class A Grout
2D Transuranic + 0 + 0 + 0 +3
Separations/
Class C Grout.
3. Non-Separations
3A Vitrified Waste + - 0 + - +1
3B Hot Isostatic 0 0 -+ 0 - —12
Pressed Waste
3C Cement-Ceramic 0 0 - A 0 - -3
3D Direct Cement 0 0 + 0 0 - 0
3E Early Vitrification + - 0 0 + - 0

a.  After theinitial DOE Team evaluation and recommendation, these ratings were re-evaluated based on additional information
received by theteam. The re-evaluation did not changethe team’srecommended final ratings.

B.6 Refinement of Draft
EIS Alternatives

Following the evaluation of candidate alterna-
tives described in the previous section, several
events occurred that affected the selection of
aternatives for the ldaho HLW & FD EIS.
These events include consideration of shipping
stabilized HLW (or calcine or separated high-
activity waste) to the Hanford Site for process-
ing, use of the proposed INEEL Advanced
Mixed Waste Treatment Project for processing
certain HLW-related waste streams, and use of a
cesium ion exchange process for treatment of
liquid SBW and newly generated liquid waste.
These events led DOE to further refine the Idaho
HLW & FD EIS alternative selection process.
Additional information for this refinement pro-
cess are contained in DOE (1999a) and are sum-
marized below.
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B.6.1 DRAFT EIS ALTERNATIVES
REFINEMENT (PHASE 1)

DOE convened an Alternative Refinement
Meeting on May 21, 1998 to evaluate the list of
ElS aternatives considering the events described
above. The following comparison factors (elim-
ination criteria) were used by DOE personnel
during the meeting:

* Two or more alternatives share common
process characteristics, but one presents:

-A bounding case for environment,
safety, and health impacts

- Substantially reduced cost

- Substantialy reduced waste handling
risks



- Similar impacts, but with an increased
chance for public and/or regulator
acceptance

» An implementation alternative presents a
process that would likely result in:

-Lack of expected
approval

regulator/DOE

- Lack of ability to construct or operate
facilities in the required time period

- Significantly higher volume of waste
for disposa

- Significantly higher worker risk

- Unreasonably higher cost to treat a
small volume of waste

- Unreasonably higher worker risk to
process a small volume of waste

- Creation of an intermediate waste form
that cannot be transformed into an
acceptable final waste form for dis-
posal

DOE identified the following aternatives in
Table B-3 as "dternatives considered but not
analyzed" and "alternatives identified for further
DEIS analysis with use of the comparison fac-
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tors," as discussed previously. The rationale for
these conclusions is described below.

No Action Alternative - Orderly Shutdown
Option - This option would not meet any of the
Settlement Agreement/Consent Order and other
requirements and does not tier off the SNF &
INEL EIS decision to continue to operate the
New Waste Calcining Facility (DOE 1999a).
Under this option, the decision to shut down the
New Waste Calcining Facility would be made in
Fiscal Year 2000, and none of the INTEC HLW
management facilities, including the Tank Farm,
would be closed. The process vessels would be
emptied of waste solutions, and some decontam-
ination rinses would be performed. The Orderly
Shutdown Option would stop the operation of
the Process Equipment Waste Evaporator system
and the Liquid Effluent Treatment and Disposal
Facility, and would not empty or close the Tank
Farm. The shutdown facilitieswould beleftina
safe condition but would not be monitored.
DOE concluded that the No Action Orderly
Shutdown Option was not an environmentally
responsible alternative and would not be an
effective basis of comparison of the action
alternatives. Thus, this option was eliminated
from further consideration.

Separations Alternative - 2006 Plan Option -
The 2006 Plan Option is identical to the Full
Separations Option except that the SBW would
not be processed (separated) directly but would

Table B-3. Summary of the Phase | Alternative Refinement Meeting.

Alternatives considered but not analyzed

Alternatives identified for further analysis

No Action Alternative

No Action Orderly Shutdown Option
Separations Alternative

2006 Plan Option

Transuranic Separations/Class A Grout Option

Offsite Disposal of Class C Grout Option under
the Transuranic Separations Option

Non-Separations Alternative
Vitrified Waste Option
Minimum INEEL Processing Alternative

Advanced Mixed Waste Treatment Facility
Option

No Action Natice of Intent (per Notice of Intent)
Separation Alternative

Full Separations Option

Transuranic Separations/Class C Grout Option
Non-Separations Alternative

Hot Isostatic Pressed Waste Option

Direct Cement Waste Option
Early Vitrification Option

Minimum INEEL Processing Alternative
Full Transport Option

Full Transport with Alternate SBW Treatment
Option

B-13
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be calcined in the New Waste Calcining Facility
by 2012 before dissolution and separation.

Thus, the 2006 Plan Option would require three
major processing facilities (i.e., New Waste
Calcining Facility with high-temperature and
Maximum Achievable Control Technology
upgrades, Calcine Dissolution and Separations
Facility, and a HLW Vitrification Facility). The
proposed 2006 Plan Option waste form would
require redissolution of calcine with potential
higher life cycle costs and worker risks than
other separation options. For these reasons and
for the additional processing and storage facili-
tiesrequired, it is apparent that this option offers
no advantages over the Full Separations Option.
It was aso predicted to cost considerably more
than the Full Separations Option. Therefore, it
was determined that it be eliminated from the
alternative list.

Non-Separations Alternative - Vitrified Waste
Option - The calcining of SBW and newly gen-
erated liquid waste is the only action that differ-
entiates the Vitrified Waste Option from the
Early Vitrification Option. This option not only
creates an additional waste form (SBW calcine)
to be vitrified with the HLW calcine but also
would not maintain the beneficial segregation of
the SBW calcine from the HLW calcine.
Because of this potential co-mingling, this
option could result in a larger quantity of HLW
being shipped to a geologic repository for dis-
posal with the attendant higher disposal costs
and would require greater facility costs for vitri-
fication and storage. Therefore, there are no
advantages for this option over the Early
Vitrification Option that otherwise contains the
same treatment concepts. For these reasons, it
was concluded that the Vitrified Waste Option
should be eliminated from further EIS consider-
ation.

Offsite Low-Activity Waste Disposal - The
group determined that offsite disposal of ClassA
grout should be retained. Initially, Hanford was
selected to be arepresentative offsite location for
Class A grout disposal. However, disposal at
Hanford has been eliminated from consideration
because previous evaluations of low-activity
grout disposal at Hanford have indicated that the
long-term (beyond 1,000 years) impacts of |ow-
activity grout disposal could exceed regulatory
standards for groundwater protection. Also, at
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the time, Hanford's HLW management strategy
called for vitrifying the low-activity waste prior
to onsite disposa and it was unlikely that
Hanford would accept grouted INEEL [ow-
activity waste for disposal. The group then rec-
ommended that the Envirocare facility in Utah
be considered as a representative offsite disposal
facility because it is a commercia facility that is
limited only by its waste acceptance criteria.

Notice of Intent version of the No Action
Alternative - This Option was re-aligned by the
group to include the following requirements to
meet the Notice of Noncompliance Consent
Order:

* Run the New Waste Calcining Facility
until June 2000.

* Place the New Waste Calcining Facility in
standby and perform the high temperature
and Maximum Achievable Control
Technology upgrades.

*Run the High-Level Liquid Waste
Evaporator until 2003 while the New
Waste Calcining Facility is being
upgraded.

» Complete the New Waste Calcining
Facility permitting and upgrades by 2010.

* Run the New Waste Calcining Facility at
an accelerated schedule to calcine the
SBW by 2014.

Separations Alternative - Full Separations
with Hanford Vitrification - This option is iden-
tical to the Full Separations Option except for
the suboption to perform high-activity waste vit-
rification at the Hanford Site instead of at
INEEL. In this option, the high-activity waste
fraction would be solidified, packaged, and
shipped to the Hanford Site for vitrification. The
resulting HLW canisters would be returned to
INEEL for interim storage awaiting shipment to
a geologic repository. DOE concluded that the
Idaho HLW & FD EIS will include "Hanford
Vitrification" as an independent transportation
analysisthat will be covered in thisEIS. The at-
Hanford impacts would be discussed in a sepa-
rate section of the EIS. This would allow the
public to isolate the "at-INEEL" and "at-
Hanford" impacts.



Separations Alternative - Transuranic
Separations/Class A Grout Option - This
option is similar to the Full Separations Option,
except the separation process under this option
would result in three waste products:

* Transuranic waste

* Fission products (primarily
strontium/cesium)

* Class A grout

In the Transuranic Separations/Class A Grout
Option, the liquid SBW would be sent directly to
the Separations Facility for processing into high-
activity and low-activity waste streams. After
the SBW is processed, the HLW calcine would
be retrieved from the bin sets, dissolved, and
processed in the Separations Facility. lon
exchange columns would be used to remove the
cesium from the waste stream. The resulting
effluent would undergo the transuranic extrac-
tion process to remove the transuranic elements
for eventual shipment to the Waste Isolation
Pilot Plant. Then strontium would be removed
from the transuranic extraction effluent stream
viathe strontium extraction process. The cesium
and strontium would be combined to produce a
high-activity waste stream that would be vitri-
fied into borosilicate glass. This glass would be
stored in an interim storage facility before ship-
ment to a geologic repository. The Transuranic
Separations waste would be dried and denitrated
to produce a granular solid waste, and the low-
activity waste would be denitrated and grouted
to form Class A grout.

The Transuranic Separations/Class C Grout
Option process would create only two waste
streams: (1) solidified transuranic waste for dis-
posal at the Waste Isolation Pilot Plant and (2) a
low-activity waste stream to form Class C grout
for onsite disposal. The Transuranic
Separations/Class A Grout Option would involve
more separations steps than the Transuranic
Separations/Class C Grout Option and would
require a larger Waste Separations Facility.
Also, this option would require a separate High-
Activity Waste Treatment (Vitrification) Facility
and a High-Level Waste Interim Storage Facility
that have an estimated cost substantially greater
than the Transuranic Separations (Class C Grout)
Option.
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The estimated total discounted cost for the
Transuranic Separations/Class A Grout Option is
$3.29 billion, which would be 80 percent greater
than the estimated total discounted cost of $1.82
billion for the Transuranic Separations (Class C
Grout) Option. Thus, the Transuranic
Separations/Class C Grout Option is similar, has
less complex separations processing, and is more
cost-effective  than the  Transuranic
Separations/Class A Option. Moreover, the
impacts of this option are expected to be
bounded by the remaining two options under the
Separations Alternative. For these reasons, the
Transuranic Separations/Class A Option was
eliminated from further consideration.

Non-Separations Alternative - Cement-
Ceramic Waste Option - The Cement-Ceramic
Waste Option under the Non-Separations
Alternativeis similar to the Direct Cement Waste
Option except the liquid SBW would not be cal-
cined directly but would be mixed with the exist-
ing calcine to form a slurry. In this option, all
calcine would be retrieved and combined with
the liquid SBW. The combined slurry would be
recalcined in the New Waste Calcining Facility
with the resulting calcine mixed into a concrete-
like material. The concrete waste product would
then be poured into drums, autoclaved (curing in
a pressurized oven), and stored in an interim
storage facility before shipment to a geologic
repository. An estimated 16,000 concrete canis-
ters would be produced. This option would
regquire acalcine retrieval system, a major modi-
fication to the New Waste Calcining Facility to
alow durry calcination and the upgrade for
compliance with the Maximum Achievable
Control Technology rule, and a Grout Facility
with autoclave. Thefinal product would require
an equivalency determination by EPA.

The rationale for initially considering the
Cement-Ceramic Waste Option in the EIS was
the potential for significant cost savingsin using
a greater confinement facility (such as at the
Nevada Test Site) as the final repository for the
resulting product. A basis for this assumption
was that the cementitious waste form and the
aluvial soil at the greater confinement facility
were chemically compatible, and the cement
waste form would be the least likely to migrate
in the surrounding soil. However, the greater
confinement facility for HLW disposal has not
been constructed, nor has DOE approved the
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project for construction at this date. Moreover,
DOE experiences at the Waste Isolation Pilot
Plant and Yucca Mountain suggest that the
development of arepository is a lengthy, costly,
and high-risk undertaking. Inaddition, if INEEL
were the only site disposing HLW at a greater
confinement facility, INEEL would bear al costs
associated with the development of the reposi-
tory (e.g., Site characterization and performance
assessments associated with U.S. Nuclear
Regulatory Commission licensing and EPA cer-
tification of compliance). Therefore, it is
unlikely that significant cost savings at a greater
confinement facility could be realized over a
geologic repository where INEEL would pay a
prorated share of the development and opera-
tional costs based on its share of the waste dis-
posed of.

The Cement-Ceramic Waste Option is based on
calcination of SBW/calcine slurry in the New
Waste Calcining Facility, which is currently con-
figured to process a liquid feed. To reconfigure
the New Waste Calcining Facility to process an
SBW/calcine slurry would be costly. Even if the
New Waste Calcining Facility were modified to
accept the durry feed, no prior research and
development work has been conducted to verify
thefeasibility of calcining theslurry. Even if the
Cement-Ceramic Waste Option had a high
potential to reduce life cycle costs, the fact that
DOE has included the Direct Cement Waste
Option, which haslower technical risk than the
Cement-Ceramic Waste Option, negates the
need to include the Cement-Ceramic Waste
Option in the EIS analysis.

Minimum INEEL Processing Alternative - The
group concluded that an additional alternative,
entitted the "Minimum INEEL Processing
Alternative," should be analyzed in the ldaho
HLW & FD EIS. This alternative would have
two options: (1) the Full Transport Option and
(2) the Full Transport with Alternate SBW
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Treatment Option. Under either option in this
alternative, DOE would perform only the mini-
mum activities necessary to prepare the calcine
for shipment to the Hanford Site for treatment.
In the Full Transport Option, DOE would also
solidify and package the SBW for transport to
Hanford. In the Full Transport with Alternate
SBW Processing Option, DOE would not ship
the SBW to Hanford but would instead process
the SBW through an ion-exchange column to
remove the cesium and grout to create a contact-
handled transuranic waste that DOE would ship
to the Waste I solation Pilot Plant.

B.6.2 EIS ADVISORY GROUP
(EAG) REVIEW

Subsequent to the Alternatives Refinement
Meeting, DOE convened the Idaho HLW & FD
EIS Advisory Group Meeting on June 30 and
July 1, 1998. The purpose of the EIS Advisory
Group was to provide a forum to assess the res-
olution of issues related to preparation and
review of this EIS. The EIS Advisory Group
concluded that the alternatives resulting from the
Phase | Alternatives Refinement Meeting were
acceptable except that the No Action Alternative
should be revised so it does not include calcina-
tion or construction of new storage tanks. DOE
subsequently decided that the aternative previ-
ously entitled the No Action Alternative would
be retained but would be retitled the "Continued
Current Operations’ Alternative.

B.6.3 ALTERNATIVE REFINEMENT
(PHASE II)

A second aternative refinement meeting was
held on September 16, 1998. The intent of this
second meeting was to discuss the potential
Hanford dternatives for treatment of INEEL
HLW and SBW. The DOE Evauation Team



concentrated on evaluating the physical charac-
teristics of the Hanford alternatives and the tim-
ing for potentia shipments of waste to Hanford
for trestment. Timing of shipments is critical
since it affects the treatment processes at
INTEC, which would supply the waste for
Hanford treatment.

The DOE Evaluation Team evaluated several
options for treatment of INTEC wastes at
Hanford, including (1) direct vitrification of cal-
cine, (2) direct vitrification of separated high-
activity waste, (3) calcine separations, and (4)
shipping SBW/newly generated liquid waste to
the Hanford Site for treatment. The DOE
Evaluation Team concluded that only Option 3,
"calcine separations,” should be evaluated in the
ElIS. DOE's rationale for eliminating the other
optionsisexplained in DOE (1999a) and Section
3.3 of thisEIS.

Therefore, the Minimum INEEL Processing
Alternative would entail shipping calcine from
INEEL to Hanford, separation of this calcine at
Hanford into high-activity and low-activity
streams, and vitrification of both waste streams
at Hanford. The vitrified high-activity waste
would be shipped back to INEEL for interim
storage pending shipment to a geologic reposi-
tory, while the vitrified low-activity waste would
be shipped back to INEEL for disposal. The
existing liquid SBW and newly generated liquid
wastes would be retrieved and transported to an
ion exchange facility, where it would be filtered
and processed through an ion exchange column.
The filtered solids would be dried and disposed
of at the Waste Isolation Pilot Plant as remote-
handled transuranic waste. The loaded ion
exchange resin would be temporarily stored at
INEEL, dried and containerized, and transported
to Hanford for vitrification. After ion exchange,
the liquid waste would be grouted to produce a
contact-handled transuranic waste for disposal at
the Waste | solation Pilot Plant.
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B.6.4 STATE OF IDAHO REVIEW
As described in Section 2.3, the State of Idaho
served as a "Cooperating Agency" in the prepa-
ration of this EIS. In fulfilling this responsibil-
ity, the State reviewed the list of waste
processing alternatives. The State's review con-
cluded that the 2006 Plan Option comesthe clos-
est to fulfilling the Settlement
Agreement/Consent Order and should be ana-
lyzed in the EIS. DOE incorporated the State's

recommendation and evaluated this option in the
EIS but retitled it the "Planning Basis Option."

B.7 Final List of Draft EIS
Alternatives

Therefore, as a result of all the activities dis-
cussed in thisAppendix, the Draft |daho HLW &
FD EIS analyzed the following waste processing
alternatives and options:

1. NoAction Alternative

2. Continued Current Operations
Alternative

3. Separations Alternative
A. Full Separations Option
B. Planning Basis Option
C. Transuranic Separations Option
4. Non-Separations Alternative
A. Hot Isostatic Pressed Waste Option
B. Direct Cement Waste Option
C. Early Vitrification Option

5. Minimum INEEL Processing Alternative

DOE/EIS-0287
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B.& Additional
Alternatives/Options
and Technologies
Identified during the
Public Comment
Process

B.&.1 INTRODUCTION AND PURPOSE

The Notice of Availability of the Draft EIS was
issued in 65 FR 3432 on January 21, 2000.
Additional alternatives for the treatment and dis-
posal of mixed transuranic waste/SBW and
mixed HLW calcine were proposed by the pub-
lic during the public comment period. Public
comments, along with other relevant factors,
such as information received after the Draft EIS
was approved, had a bearing on the devel opment
of the Preferred Alternatives. This section iden-
tifies and describes the new alternatives and
treatment technologies and their disposition.
The new alternatives (Steam Reforming and
Grout-in-Place) were identified from public
comment on the Draft EIS. The additional treat-
ment technologies described here include those
identified by:

 The National Academy of Sciences
(NAS 1999)

*  The public comment process, and

e HLW treatment experts during the
Preferred Alternative identification pro-
cess

The evaluation criteria for the alternatives and
technologies included environment, safety, and
health impacts; treatment process effectiveness
for both mixed transuranic waste/SBW and
mixed HLW calcine; technical maturity of treat-
ment technologies and risk of failure; public
comment; ability to meet legal commitments for
treating and preparing mixed transuranic
waste/SBW and mixed HLW calcine to meet the
Settlement Agreement/Consent Order and
Notice of Noncompliance Consent Order
requirements; agency concerns; adherence to
DOE's mission and policies;, uncertainties;
schedulerisk; project and operational costs; final
waste form shipping and disposal costs;, and
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maximizing the potential for early disposal of
the final waste form.

B.86.2 ALTERNATIVES/OPTIONS
EVALUATED AFTER THE DRAFT
EIS WAS ISSUED

Waste processing methods were identified and
evaluated during the review of public comments
on the Draft EIS, from other reports, and during
DOE interna review. Most of these methods,
including Steam Reforming, were variations on
the waste processing alternatives presented in
the Draft EIS. However, application of Steam
Reforming and Grout-In-Place as proposed
waste treatment alternatives was identified dur-
ing public comment and considered in the Final
EIS aternative identification process. These
proposed aternatives are described in the fol-
lowing subsections.

B.8.2.1 Steam Reforming

The steam reforming process proposed for pro-
cessing mixed transuranic waste/SBW involves
reaction of the waste in a fluidized bed with
steam and certain reductants and additives, to
produce a small volume of inorganic residue
essentially free of nitrates and organic materials.
The mixed transuranic waste/SBW, after mixing
with sucrose, would be fed to the reactor. Solid
carbon would be fed separately as a reactant in
the steam-reforming process. Additional addi-
tives may also be used to alter the physical and
chemical properties of the final product. Water
in the waste would be vaporized to superheated
steam. Additional energy would be supplied to
the bed by injecting oxygen to react with the car-
bon sources. Organic compounds in the waste
would be broken down through thermal pro-
cesses (pyrolysis) and through reaction with hot
nitrates, steam, and oxygen.

The fine solid-waste products, including small
amounts of fixed carbon and alumina fines from
the bed, would be separated from the larger
semi-permanent fluid-bed particles in a cyclone
within the reactor. The resultant vapor stream
would be passed through ceramic candle filters
where the solids would be separated from the
vapors. The filter candles periodically would be
backpulsed with nitrogen to recover the solids,
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which would then be packaged for disposal.
These solids would be combined with larger par-
ticles that occasionally would be discharged
from the bottom of the fluid bed reactor.
Together these solids would make up the pri-
mary steam-reformed product.

The vapor stream exiting the ceramic candle fil-
ters would be processed through a quencher
where acid gases would be neutralized. The
vapor from the dryer would be combined with
the building air exhaust before high-efficiency
particulate air filtration. The water vapor from
the scrubber would be condensed and cooled.
The gases exiting the condenser would pass
through a demister and bag house before being
treated with air in a thermal converter. The
vapors exiting the thermal converter would be
passed through a high-efficiency particulate air
filter and a cooler before being discharged to the
atmosphere through a monitored vent stack.

A DOE-sponsored Tanks Focus Area sub-team
evaluated the steam reforming technology for
processing mixed transuranic waste/SBW (TFA
2001). The sub-team concluded that there was
no strong technical incentive to pursue steam
reforming but the technology may be useful as a
vitrification pretreatment or offgas treatment
method. The sub-team aso concluded that DOE
should not pursue the steam reforming technol-
ogy as a means to treat the mixed transuranic
waste/SBW. The recommendation was based
primarily on process technical concerns and con-
cerns about long-term storage of the resulting
product (hydration and radiolysis). The steam
reforming process is similar to the Continued
Current Operations Alternative analyzed in this
EIS, except the resultant waste produced would
be shipped offsite rather than stored indefinitely
inthe bin sets. Thisissimilar to NAS Option 6.
Subsequently, DOE management requested an
assessment of the steam reforming technology to
treat the mixed transuranic waste/SBW. The
assessment resulted in a Steam Reforming
Option being added to the EIS in response to
public and agency comments. The option
includes containerizing the mixed HLW calcine
and shipping it to the geologic repository. In
addition, transportation of both waste streams to
the respective disposal sites has been added.
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B.8.2.2 Grout-ln-Place

As part of the public comment process on the
Draft EIS, the INEEL Citizens Advisory Board
proposed a new alternative for evaluation (CAB
2000). This new aternative, Grout-in Place or
Entombment, would leave the mixed transuranic
waste/SBW in the tanks and the calcine in the
bin sets and add grout to immobilize the waste in
place. For the mixed transuranic waste/SBW,
the grout/SBW mixture would be entombed
directly inthetanks. The calcinewould either be
mixed with grout and entombed in the bin sets,
or the vaults surrounding the bin sets could be
filled with clean grout. This alternative was
evaluated, but was eliminated from detailed
analysis for the following reasons:

»  Transformation of the mixed transuranic
waste/SBW into a stable solid form may
require removal of the waste from the
tanks and addition of neutralizing and
stabilizing materials that would result in
asubstantial volumeincrease. Although
adding a grout mixture to the waste in
the tanks may not exceed the capacity of
the existing tanks (assuming a 30 per-
cent waste loading and all 11 tanksfilled
to capacity), there are technical uncer-
tainties related to the solidification in a
tank to entomb the liquid mixed
transuranic waste/SBW. For the calcine,
there is insufficient capacity in the bin
sets to grout the calcine in place. If the
calcine were encased in clean grout
around the bin sets, the potential long-
term impacts would be similar to the
Continued Current Operations and No
Action Alternatives. For long-term
impact analysis (Section 5.3.5.2 of this
ElS), DOE assumed that any structure
was vulnerable to degradation failure
after 500 years in accordance with the
U.S. Nuclear Regulatory Commission
(NRC) position for long-term storage
facilities (NRC 1994).

* Under NEPA, agencies may consider
aternatives that are not consistent with
applicable laws, regulations, and
enforceable agreements.  However,
DOE does not regard disposal of the
mixed transuranic waste/SBW in the
tanks or calcine in the bin setsto be rea-
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Appendix B

sonable. This alternative would violate
the Notice of Noncompliance Consent
Order and Settlement
Agreement/Consent Order, and would
not meet RCRA regulatory requirements
for adisposal facility for mixed waste.

B.86.3 TREATMENT TECHNOLOGIES
EVALUATED AFTER THE DRAFT
EIS WAS ISSUED

Following publication of the Draft EIS, new
waste processing technologies and variations of
previously studied treatment options were sug-
gested by the public, the NAS, and subject mat-
ter experts. These options were evaluated and
eventually eliminated from detailed analysis.
This section includes a summary of the waste
processing options considered and evaluated as
part of the aternative review process and pro-
vides an abbreviated discussion as to why they
were eliminated from detailed evaluation. The
treatment technol ogies are grouped here by com-
mentor, waste type, and by treatment type.

B.8.3.1 Treatment Technologies
Suggested by the National
Academy of Sciences

The following technologies for treating mixed
transuranic waste/SBW were suggested by the
NAS in Alternative High-Level Waste
Treatments at the Idaho National Engineering
and Environmental Laboratory (NAS 1999). In
addition to the NAS report, the NAS team pro-
vided an extensive briefing on their findings and
conclusions.

e NAS Option 1, Two-Stage Low-
Temperature Evaporation and Ship to
the Waste lsolation Pilot Plant - This
option would use afirst stage evaporator
to heat the liquid mixed transuranic
waste/SBW and produce a concentrated
liquid, that would be sent to a second
stage evaporator for further drying. This
second stage could be a wiped film
evaporator, a pot evaporator, or a rotary
drier. Following the second stage evap-
oration, the concentrated liquid would
be sent to a container filling operation
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where the liquid would be alowed to
solidify upon cooling. The solidified
product, arelatively large volume (1,300
cubic meters), would be sent to the
Waste Isolation Pilot Plant as remote-
handled transuranic waste. This option
was eliminated from detailed evaluation
because, in general, the process scored
relatively low against the criteria listed
in Section B.8.1. There were significant
issues on technical maturity and technol-
ogy for this option, and issues regarding
remote maintenance requirements and
containerization of product.

NAS Option 2, Hydroxide Precipitation
without Separation - In this process,
excess acid in the mixed transuranic
waste/SBW would be destroyed in an
evaporator step. The concentrate would
be neutralized with sodium hydroxide to
apH of 8to 10, precipitating most of the
metals. The slurry would be evaporated
and solidified for disposition asin NAS
Option 1. This process would produce
additional remote-handled transuranic
waste because acid neutralization adds
waste volume. Precipitation of the con-
centrated mixed transuranic waste/SBW
by caustic would introduce processing
difficulties due to the gel-like substances
produced. This option was eliminated
from further evaluation because it would
generate about 30 percent more remote-
handled transuranic waste than NAS
Option 1 above, and it is technically
enveloped by that option.

NAS Option 3, Hydroxide Precipitation
w/Separation - This treatment option is
similar to NAS Option 2, but requires
additional processing steps. Excess acid
would be destroyed and the waste would
be evaporated and neutralized producing
gelatinous slurry.  Sulfide would be
added to the durry to treat for metals. A
solid/liquid separator would then be
used to separate the gelatinous material.
Thistechnology is considered to be very
difficult and require significant technical
development with no advantage com-
pared to NAS Option 2.
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NAS Option 4, Modified Hydroxide
Precipitation - This treatment processis
similar to NAS Option 3 except two
additional solid/liquid separation steps
add technical complexity. The process
is based on the Hanford Enhanced
Sludge L eaching Process which operates
on basic waste, not acidic waste, and
would require the addition of caustic
materials to increase the pH. This
option would reduce the amount of
remote-handled transuranic waste pro-
duced but would produce over 3,000
cubic meters of remote-handled low-
level waste. No advantage was dis-
cerned over NAS Option 3.

NAS Option 5, Lanthanum Fluoride
Precipitation - In this option, multiple
lanthanum fluoride scavengers would
precipitate a transuranic waste fraction
as an insoluble fluoride. This technol-
ogy was eliminated from detailed evalu-
ation because it has previously been
investigated for application to the
INTEC mixed transuranic waste/SBW
and was shown to be an unsuccessful
technology (Olsen et a. 1993).

NAS Option 6, Calcination with
Maximum Achievable Control
Technology (MACT) Upgrade and Ship
Process Waste to the Waste lsolation
Pilot Plant - This option would calcine
the mixed transuranic waste/SBW in the
New Waste Calcining Facility following
a MACT upgrade. The mixed
transuranic waste/SBW calcine would
be placed in RCRA compliant containers
and sent to the Waste Isolation Pilot
Plant. This option is smilar to the
Continued Current Operations
Alternative analyzed in this EIS, except
that the resultant waste produced would
be shipped offsite rather than stored
indefinitely in the bin sets.
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B.8.3.2 Treatment Technologies

Identified from Public
Comment

This section briefly discusses options or treat-
ment technologies suggested by the public dur-
ing the public comment period on the Draft EIS.

Savannah River and/or West Valley
treatment of ldaho waste - Thisoption
would involve shipping mixed
transuranic waste/SBW and mixed HLW
calcine to Savannah River or West
Valley for treatment. This option was
evaluated for the Draft EIS, and consid-
ered again during preparation of the
Final EIS. There was no additional
information that would change the out-
come of the initial evaluation. For the
reasonsidentified in Section 3.3.5 of this
EIS, this option was eliminated from
detailed analysis.

"Formed Under Elevated Temperature
and Pressure (FUETAP)" technology
developed at Oak Ridge - This technol-
ogy was developed at Oak Ridge and
was considered during the preparation of
the Draft EIS. Thetechnology issimilar
to the Hot Isostatic Pressed Waste and
Direct Cement Waste treatment options.
Its primary disadvantages are lack of
technical maturity with an increase in
technical risk. It would have an applica-
tion to both mixed transuranic
waste/SBW and mixed HLW calcine.
The FUETAP option was not evaluated
further for mixed HLW calcine treat-
ment because it would produce about the
same amount of HLW (13,000 cubic
meters) as the less technically demand-
ing Direct Cement Waste Option, would
at present produce an unqualified waste
form for the potential geologic reposi-
tory, and would require considerable
technology devel opment.
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Liquid waste treatment technologies
used at other DOE sites - Treatment
technol ogies developed or being consid-
ered at other sites were examined as part
of the alternative selection process.

Steam reforming process - This tech-
nology has been added to the Final EIS.
See Section B.8.2.1 for description.

Silicon ingots - This process is consid-
ered equivaent to vitrification, where
waste and frit are added to the melter to
form glass. Sinceit is enveloped by the
Early Vitrification Option, it was not
further evaluated as a stand-alone alter-
native.

Dry-pack process for mixed HLW - This
process is similar to the two-stage evap-
orator process evaluated (see Section
B.8.3.1, NAS Option 1) and was elimi-
nated from detailed evaluation for the
same reasons.

Cold crucible vitrification process for
treating calcine - This process was
identified during the Draft EIS public
comment period by a company called
COGEMA. This process is under eval-
uation by the HLW program and could
be chosen for mixed transuranic
waste/SBW and mixed HLW calcine vit-
rification. This technology is similar to
that evaluated under the Early
Vitrification Option and the Vitrification
with or without Calcine Separations,
therefore further evaluation of the pro-
cess was not performed.

Advanced Vitrification System (AVS) -
The Radioactive Isolation Consortium
AV Stechnology involves vitrification of
HLW in the same canister in which it
would be disposed of. This technology
currently has maturity and technology
development issues that DOE is study-
ing. Depending on the results of the
studies, this technology may be consid-
ered for waste treatment at the INEEL.
This technology is similar to that evalu-
ated under the Early Vitrification Option
and the Vitrification with or without
Calcine Separations, therefore further
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evaluation of the process was not per-
formed.

* Mixed HLW calcine encapsulation in a
metal matrix - Early research at INTEC
showed that surrogate calcined HLW
could be melted directly into an au-
minum matrix potentially making the
handling and transport of the calcined
waste safer and easier. The option was
dropped from further consideration
because of the lack of technical maturity
and it offers no advantage for disposal in
a national geologic repository.
Additionally, the process has no applica-
tion to the treatment of mixed
transuranic waste/SBW unless the liquid
waste was first calcined.

e Mixed HLW calcine entombed in situ
and mixed transuranic waste/SBW
solidified and entombed in tanks - This
option is discussed in Section B.8.2.2.

* Other waste disposal options - During
public comment, several comments sug-
gested various methods of disposing of
INTEC waste. These included such
ideas as disposing of waste in the Great
Salt Lake Desert, Sahara Desert, outer
space, other countries, etc. These alter-
natives were dropped from further con-
sideration based on costs, transportation
risk, environmental justice, manageria
risk (political acceptability), and tech-
nology issues.

B.8.3.3 Evaluation of Treatment
Technologies and Options
During the Preferred
Alternative ldentification
Process

The following treatment technol ogies were iden-
tified during the Preferred Alternative identifica-
tion process by subject matter experts, from
reference materials and other sources.

Calcine Options for Mixed Transuranic
Waste/SBW Treatment - Optionsinvolving cal-
cination of the mixed transuranic waste/SBW
were generaly eliminated from detailed evalua-
tion during the Preferred Alternative identifica-
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tion process because they 1) would not meet the
Settlement Agreement/Consent Order require-
ments, 2) upgrades to the New Waste Calcining
Facility would require restart after a prolonged
shutdown of an old facility, 3) expected diffi-
culty in obtaining approvals for partial upgrades
from the State of Idaho and the U.S.
Environmental Protection Agency, 4) calcination
without offsite shipment would not close the
waste disposal loop, 5) calcination involves a
thermal treatment which received significant
negative public comment after the Draft EISwas
released, and 6) major modifications to the 20
year old New Waste Calcining Facility could be
technologically difficult. For these reasons,
options that required calcination of the mixed
transuranic waste/SBW were evaluated and
eliminated from further analysis as candidates
for the preferred treatment alternative. These are
listed below.

» Cadcine with MACT Upgrade with cal-
cine to Bin Sets

» Cadcine without MACT Upgrade with
Project XL  (eXcellence and
Leadership), and Shipment of the
Product to the Waste Isolation Pilot
Plant (similar to NAS Option 6) (See
Section B.8.3.1)

e Cadcinewith Partial MACT Compliance
e Risk-Based Calcination to Bin Set
Interim Status with

e« Calcine under
RCRA Upgrades

» Calcine with Propane in place of
Kerosene

e Cdcination with Sugar at 500°C with
MACT Upgrade and shipment to the
Waste |solation Pilot Plant

» Calcine with a Surrogate Raffinate

Calciner under Interim Status - The option of
operating the calciner in its interim status con-
figuration was not included in the detailed anal-
ysis of the Draft EIS because it was analyzed in
the SNF & INEL EIS. For purposes of the Final
ElIS, DOE has determined that it is not a reason-
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able alternative based on programmatic consid-
erations, including those discussed above.

Evaporation Methods for Treatment of Mixed
Transuranic Waste/SBW - In addition to NAS
Option 1, Two-Stage Low-Temperature
Evaporation (see Section B.8.3.1), two addi-
tiona evaporation methods were evauated for
the treatment of mixed transuranic waste/SBW:
Direct Evaporation in the Shipping Cask, and
High-Temperature Evaporation with a Rotary
Kiln (with MACT) and shipment of process
waste to the Waste Isolation Pilot Plant. Direct
Evaporation in the Shipping Cask was elimi-
nated from detailed evaluation because of con-
tainer integrity concerns and significant
materials development and investigation.
Treatment of mixed transuranic waste/SBW
using High-Temperature Evaporation with a
Rotary Kiln was eliminated because 1) it is
expected to cost significantly more than calcina-
tion, 2) it has no significant technical or schedule
advantages, and 3) it is athermal process, would
produce considerable air emissions, and would
require MACT.

Separations Options for Treatment of Mixed
Transuranic Waste/SBW - Various options
involving separation of the mixed transuranic
waste/SBW were evaluated during the Preferred
Alternative identification process. These
options, and the reasons they were eliminated
from detailed evaluation, are listed below.

* Cesium lon Exchange with Transuranic
Waste Grout Treatment - This technol-
ogy uses a sorbent in an ion exchange
column to extract cesium from the
mixed transuranic waste/SBW. The
remaining waste product would be
grouted and shipped to the Waste
Isolation Pilot Plant. At the time of this
evaluation, the cesium-loaded resin
would be grouted and sent directly to
Hanford or the Nevada Test Site for dis-
posal as remote-handled low-level
waste. This process has some technol-
ogy development questions concerning
cesium ion-exchange column perfor-
mance that would need to be resolved to
use for mixed transuranic waste/SBW.
In addition, this process has develop-
ment questions that would require sig-
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nificant added functions and technology
development in order to treat calcined
waste, which would require dissolution
prior to separations. This process was
eliminated for further evaluation since it
isnot directly applicable to the treatment
of mixed HLW calcine without signifi-
cant further technology development.
However, if calcine separations were
considered it could be reconsidered.

Cesium lon Exchange with Transuranic
Extractions - This option involves the
use of cesium ion exchange, as
described above, followed by
transuranic extraction through the use of
solvent technology and centrifugal con-
tactors. The process is more complex
than Cesium lon Exchange with
Transuranic Waste Grout, requiring sev-
eral additional processes for the
transuranic extraction cycle. The pro-
cess has a low technical maturity, and
would be more expensive than Cesium
lon Exchange or  Transuranic
Extractions aone.

Transuranic Extractions with Class C-
Type Grout or Class A-Type Grout -
This option is similar to that described
above and uses a solvent and centrifugal
contactors to separate high activity and
transuranic radionuclides from the
mixed transuranic waste/SBW. Because
cesium is not separated out of the waste
stream at the front of the process, the
process would produce transuranic
wastes as well as remote-handled low
activity waste for disposal at Hanford.
The flow sheets for these options are
more complex than either Universal
Extractions (described below) or the
Cesium lon Exchange with Transuranic
Waste Grout Treatment (described
above), have low technical maturity and
no perceived technical advantage over
other mixed transuranic waste/SBW
treatment options.

Universal Extractions and Modified
Universal Extractions - Universa
Extractions technology uses solvents
and centrifugal contactors to separate
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the high-activity and transuranic
radionuclides from the mixed
transuranic waste/SBW. The Modified
Universal Extraction Option differs in
that the low-activity transuranic waste
would stay with the low-activity waste
stream to create 5,000 cubic meters of
contact-handled transuranic grout. Both
extraction technologies would produce
about 400 cubic meters of remote-han-
dled transuranic waste. In generad,
Universal Extractionsis not as mature a
technology as Cesium lon Exchange,
and has a relatively complicated flow
sheet, which would require significant
technology development. Currently,
solvent procurement questions exist
with this technology since most technol-
ogy development has been performed in
foreign countries. Since these alterna-
tives have no advantage over other sep-
aration processes, they were dropped
from further evaluation.

Mixed

Transuranic Waste/SBW - |n addition to the four
precipitation technologies proposed by the NAS
(NAS Options 2-5, Section B.8.3.1), two addi-
tional precipitation methods were evaluated:
Low-Temperature Precipitation and High-
Temperature Evaporation and Precipitation.

Low-Temperature Precipitation - Low-
Temperature Precipitation removes the
heat from mixed transuranic waste/SBW
by refrigeration, causing at least one
component of the waste to solidify as
sdt crystals, which can then be sepa-
rated off. The concentrated liquid con-
tains most of the fission and transuranic
elements, and the precipitate would con-
tain approximately 60 percent of the
sodium. The precipitated salt cake
would be grouted. This treatment tech-
nology iscomplex, in particular attempt-
ing to separate crystals out of the liquid
mixed transuranic waste/SBW is viewed
as difficult and perhaps impossible. A
large amount of technology develop-
ment would be required in order to
determine if this process would work.
There was no perceived advantage of
this technology over more mature sepa-
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rations technologies and the technol ogi-
ca risk was higher. Consequently, it
was dropped from further evaluation.

* High-Temperature Evaporation and
Precipitation - This option would evap-
orate mixed transuranic waste/SBW at
less than 150°C to a specific gravity of
1.3, then collect the precipitate as the
batch cools. The remaining liquid
would be direct grouted, and the remote-
handled grout would be shipped the
Waste Isolation Pilot Plant. The precip-
itate would be low-level waste. Thereis
no technical advantage of this technol-
ogy over Low-Temperature
Precipitation. It would produce more
remote-handled transuranic waste and
offgases compared to Low-Temperature
Precipitation. There is significant tech-
nological uncertainty associated with
this alternative, in particular there is a
potential hazard of unplanned cool down
with precipitate depositing and solidify-
ing in process lines.

Direct Immobilization of Mixed Transuranic
Waste/SBW - In addition to the waste immobi-
lization options evaluated in the Draft EIS, three
additional direct immobilization options were
evaluated: Polymer Encapsulation, Direct
Absorbent, and Silica Gel. Steam Reforming,
also adirect immobilization aternative, was dis-
cussed in Section B.8.2.1.

* Polymer Encapsulation - This option
would use a mix of 40 percent mixed
transuranic waste/SBW and 60 percent
polymer. The polymer is mixed with the
mixed transuranic waste/SBW and
forms a solid block directly in the can.
This option was eliminated because
waste volumes of remote-handled
transuranic waste would be large (6,100
cubic meters), and the polymer is expen-
sive. Although this technology has been
demonstrated for low-level waste, the
manufacturer does not recommend this
treatment alternative for mixed
transuranic waste/SBW. Consequently,
it was dropped from further evaluation.

* Direct Absorbent (similar to kitty lit-
ter) - A clay materia such as kitty litter
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or Ultra Sorb would be used to absorb
mixed transuranic waste/SBW and elim-
inate the free liquids associated with the
waste. This option was eliminated from
detailed evaluation because of the large
quantity of remote-handled transuranic
waste that would be produced by this
treatment alternative (12,500 cubic
meters). This quantity of waste could
exceed the Waste Isolation Pilot Plant
capacity for remote-handled transuran-
ics, and there are technical uncertainties
regarding the dissociation of water in the
containers.

* Silica Gel - Inthisoption, aclay material
would be added directly to the mixed
transuranic waste/SBW and eliminate
free liquid. The adsorbed waste would
then be sent to Hanford for vitrification.
The volume of remote-handled
transuranic waste could exceed the
capacity of the Waste Isolation Pilot
Plant, significant development work
could be required to initiate this aterna-
tive, and there is no perceived advantage
over the Direct Cement Waste Option
(evaluated in the Draft EIS) where the
processis simpler.

HLW Calcine Technologies - For calcine treat-
ment technologies, both separations and non-
separations technologies were evaluated during
the Preferred Alternative identification process.
Calcine separations technol ogies were not elimi-
nated from detailed evaluation, rather the final
decision was postponed until at least 2007 after
additional technology development. The tech-
nologies listed below are essentially the same as
for mixed transuranic waste/SBW with some
modifications to handle the calcine. In addition
to the technologies listed below, separated high-
activity waste could be sent to Hanford for vitri-
fication.

* Polymer Encapsulation - In addition to
the non-separations options evaluated in
the Draft EIS, Polymer Encapsulation of
mixed HLW calcine was a so evaluated.
The technology is described above for
mixed transuranic waste/SBW. Polymer
Encapsulation was eliminated from
detailed evaluation because it would
produce twice as much HLW as the Hot

DOE/EIS-0287



Appendix B

Isostatic Pressed Waste Option evalu-
ated in the Draft EIS. Additiondly, the
vendor has indicated it is probably not
applicable for calcine treatment.

* Cesium lon Exchange with Transuranic
Grout Treatment - This process would
be the same as for mixed transuranic
waste/SBW, except for an added disso-
lution step for the mixed HLW calcine.
For the calcine, cesium represents 99
percent of the gamma radiation associ-
ated with the dissolved calcine. This
option removes the cesium in a down-
stream operation that allows the rest of
the process to operate with less shield-
ing. This separation technology for cal-
cine has advantages of a simple flow
sheet, small waste volumes of remote-
handled low-level and transuranic
wastes, and it is a non-thermal treat-
ment. Disadvantages include leaving
key nuclides in the low-activity stream,
some technology development questions
exist concerning the operation of the
cesium ion exchange column, and it
would require a waste incidental to
reprocessing determination for disposal
a the Waste Isolation Pilot Plant. If a
decision were to be made in the future to
separate mixed HLW calcine and pro-
cess the waste, this option could be eval-
uated as a part of that process.

* Cesium lon Exchange with Transuranic
Extractions - This alternative is similar
to the mixed transuranic waste/SBW
treatment alternative except it would
include the retrieval and dissolution of
mixed HLW calcine prior to treatment.
For calcine, cesium represents 99 per-
cent of the gamma radiation associated
with the dissolved calcine. This option
removes the cesium in a downstream
operation that allows the rest of the pro-
cess to operate with less shielding. Most
of the waste could go to Hanford as |ow-
activity waste, it is a non-thermal pro-
cess, and it maintains the flexibility to
send high-activity waste to Hanford for
vitrification. Disadvantagesinclude low
technical maturity, and it is more com-
plicated than either Cesium Ion
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Exchange or Transuranic Extractions
alone.

* Transuranic Extractions with Class C-
Type or Class A-Type Grout - Both of
these options have the advantage of non-
thermal processes and were described
for mixed transuranic waste/SBW pro-
cessing. The same disadvantages dis-
cussed for mixed transuranic
waste/SBW would apply to the process-
ing of mixed HLW calcine and these
options were dropped from further eval-
uation for the separations and treatment
of calcine.

* Universal Extractions and Modified
Universal Extractions - These processes
are described above for mixed
transuranic waste/SBW. These options
are non-therma and less complicated
than Transuranic Extractions.
Separations for calcine have not been
eliminated, and this option could be
evaluated as a backup to Cesium lon
Exchange with Transuranic Grout if
needed.

B.9 Process Used to

Identify the Preferred
Alternatives

The purpose of this section is to provide a
description of the activities undertaken by DOE
and, as a cooperating agency, the State of Idaho
(the State) to evaluate available data and reach
consensus on recommended Preferred
Alternatives for this EIS. This section summa-
rizes the Preferred Alternatives identification
process undertaken after the Draft EIS was
issued in December 1999.

B.9.1 BACKGROUND

In 1995, DOE and the State entered into a
Settlement Agreement/Consent Order which, in
part, set enforceable milestones for the treatment
of approximately 4,400 cubic meters of solid
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mixed HLW calcine and 1 million gallons of lig-
uid mixed transuranic waste/SBW stored at the
INTEC. In order to meet the milestones, various
waste processing alternatives needed to be eval-
uated and programmatic decisions made relative
to identifying the best path forward.
Subsequently, DOE filed a Notice of Intent in
1997 to complete an EIS in accordance with
NEPA to evaluate the environmental impacts of
alternatives for treating calcine and mixed
transuranic waste/SBW (as well as newly gener-
ated liquid waste), and the alternatives for the
disposition of related HLW management facili-
tiesat INTEC. The State agreed to participate as
a cooperating agency in the development of the
EIS as a means to support the Settlement
Agreement/Consent Order, provide State input
into the decision process, and to facilitate the
ElS review process.

During the alternative selection process for the
Draft EIS, DOE identified and evaluated over
100 potential treatment technologies for calcine,
mixed transuranic waste/SBW and newly gener-
ated liquid waste. The potential environmental
impacts of the identified alternatives were ana-
lyzed in the Draft EIS. The extensive effort to
identify the aternatives for the Draft EIS was
documented in the report entitled Process for
Identifying Potential Alternatives for the Idaho
High-Level Waste and Facilities Disposition
Draft EIS (DOE 1999).

In January 2000, DOE issued the Draft EIS, but
did not identify a Preferred Alternative to allow
consideration of all public comment on the Draft
ElIS as a part of the Preferred Alternative identi-
fication process. After the Draft EIS was issued,
data gathering and evaluation of potential waste
processing technologies began, and continued
until a Preferred Alternative was identified in
October 2000.

B.9.2 APPROACH

This section provides an overview of the process
for identifying the preferred waste processing
alternatives for treating mixed transuranic
waste/SBW, newly generated liquid waste, and
calcine, and the Preferred Alternative for the dis-
position of HLW management facilities at
INTEC.
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B.9.2.1 Waste Processing
Alternative Evaluation

The preferred waste processing alternative iden-
tification process commenced with the develop-
ment of a Decision Management Plan that
defined a structured approach. Key to this
approach was the establishment of a Decision
Management Team assigned the responsibility
for overseeing the evaluation of relevant data,
reaching consensus, and recommending a
Preferred Alternative to senior DOE manage-
ment. The plan also defined the roles and
responsibilities of the three teams supporting the
Decision Management Team, and included
directions for incorporating public input and
independent reviews. The process for identify-
ing the preferred facility disposition alternative
is discussed in Section B.9.2.2.

Figure B-1 shows the genera organization of the
teams supporting the identification of the
Decision Management Team Preferred
Alternative. The DOE Assistant Secretary for
Environmental Management provided manage-
ment guidance and direction to the Decision
Management Team. Senior State of Idaho man-
agement were also involved through representa-
tives on the team. The Decision Management
Team consisted of a multidisciplinary group of
experienced personnel from the State of 1daho’s
INEEL Oversight Program and Department of
Environmental Quality and within the DOE
complex (DOE Headquarters, DOE Idaho
Operations, DOE Carlsbhad Area Office, DOE
Office of River Protection, and DOE Savannah
River). The Public Involvement Team, the
Performance Management Team, and the
Decision Support Team provided input to the
Decision Management Team for their considera-
tion in identifying a Preferred Alternative.

In January 2000, the Decision Support Team
began collecting and evaluating data to support
the decision process. The Decision Support
Team was comprised of four subteams. Team
members were identified for specific expertise
needed for each subteam and represented DOE,
the State, and contractor staffs. The subteams
and their areas of responsibility were:

e Technology and Cost Subteam -
technology and costs
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DOE Assistant Secretary for
Environmental Management
(DOE/EM-1)

Tanks Focus Area Decision Management
Peer Review Group Team

Public Involvement

Decision Support

Performance

Team

Team

Management Team

FIGURE B-1.

Organization of teams for identifying the
Preferred Alternative.

e Environmental Subteam - estimated .
environmental impacts

» Facility Disposition Subteam - facility
disposition impacts and approaches

e Combined Subteam - agency concerns,
mission, policy, and uncertainties.

However, for simplicity, the individual subteams
will be referred to here solely as the Decision .
Support Team.

Figure B-2 depicts the overall decision process.

As shown in Figure B-2, the process began with

a methodical search for reasonable waste pro-

cessing technologies. Over sixty reference doc- .
uments were evaluated, along with input from

interviews, presentations, and agency and public

comment. The technology identification process .
resource database included:
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The Draft EIS alternatives identification
report (DOE 1999a) to identify tech-
nologies and alternatives warranting re-
evaluation

The NAS report, Alternative High Level
Waste Treatments at the Idaho National
Engineering and  Environmental
Laboratory (NAS 1999)

A mixed transuranic waste/SBW pro-
cessing analysis conducted by the man-
agement and operating contractor
(Murphy et a. 2000) and detailed talks
with authors

Presentations by, and discussions with,
waste processing subject matter experts

Recommendations by the INEEL
Citizens Advisory Board (CAB 2000)
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INPUT

Draft EIS M

National Academy of Sciences report
BBWI alternative evaluation

Public comment

INEEL Citizens Advisory Board
Draft EIS alternatives report

Y

49 potential waste processing technologies
identified for mixed transuranic waste/SBW
and calcine. Selection process resulted in

14 technologies recommended for further
evaluation by the Decision Management Team
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Literature search
Subject matter experts =

First Decision Management Team Meeting
May &-9, 2000

- Support teams presented study results

- Review and endorsement of technical review
results and preliminary narrowed list of
waste processing technologies

- Confirmed evaluation and selection process

- Adopted criteria for mission, policy
objectives, uncertainties, and agency
concerns

- Additional information needs identified

Support teams provide additional information

Y

Second Decision Management Team Meeting
May 30 - June 1, 2000

- Support teams presentations
- Discussion of issues impacting decisions
- Agreement on scoring process

- Agreement on approach for facility
disposition alternatives

- Agreement on not to score calcine
- Mixed transuranic waste/SBW processing
technologies evaluated

- Agreement on Tanks Focus Area peer
review approach

- Additional information needs identified

Third Decision Management Team Meeting
August 1-3, 2000

- Discussed updated technology, cost and budget

information

- Discussed Tanks Focus Area peer review, waste

incidental to reprocessing evaluation
issue, briefings, staff input

State of Idaho concerns reviewed
Re-examined decision criteria

Scoring analysis for mixed transuranic
waste/SBW

- Consensus on recommended Preferred

1

Alternatives for mixed transuranic waste/SBW,

calcine, and facility disposition

Tanks Focus Area peer review (June - July 2000) and
evaluation of steam reforming process (August - September 2000)

Decision Management Team/Tanks
Focus Area Conference Call
September 22, 2000

Y

- Discussion of steam reforming.

No changes to Preferred Alternative.

DOE - Environmental Management
Concurrence Meeting
October 20, 2000

- Preferred Alternative approved for
Final EIS

FIGURE B-2.

Overview of Decision Management Team.
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e Input from the public from scoping
activities, public involvement activities,
and the Draft EIS public comment pro-
cess

» Draft EIS aternative descriptions

Using this input and a structured alternatives
identification process, the Decision Support
Team identified 34 potential mixed transuranic
waste/SBW treatment technologies and 15
potential calcine treatment technologies. The
potential mixed transuranic waste/SBW treat-
ment technol ogies were also applicable to newly
generated liquid waste. The Decision Support
Team then developed screening criteria. These
criteria were eventually incorporated into one
comprehensive list. Go/no-go criteria were aso
developed and used to screen out technologies.
If atechnology failed to meet this criteria, it was
not scored. The go/no-go criteria were:

e Judged to be reasonable and satisfies
"purpose and need" for thisEIS

* MeetsINTEC objectives of ultimate dis-
position of DOE radioactive liquid
waste, calcine, and contaminated mixed
debris according to regulatory require-
ments

* All the liquid in the 300,000 gallon
underground tanks and al calcine in the
bin sets is treated and made ready to
leave Idaho by 2035

This process eliminated most of the technolo-
gies, leaving the most promising for further
review.

The Decision Management Team was tasked
with reviewing the technical data provided on
various waste processing technologies, and
determining if the data presented were suitable
to support the identification process and if al
reasonabl e technologies had been considered.

In addition, the Decision Management Team
considered public and agency comments on the
Draft EIS. The 15 key issues expressed from the
comment period on the Draft EIS are listed
below:
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e Treatment aternatives
» Continued public involvement

* Meeting agreements/requirements ver-
sus making sound technical decisions

* Federal government obligations to
States/Tribes versus funding constraints

»  Scope of EIS (cost, technical viability)
»  Continued calcine operations
transuranic

* Treat liquids (mixed
waste/SBW) first

e Protection of air and water

* Concern over the capability to fund
alternatives

* DOE credibility

* Reclassification of waste

* Long-term stewardship of the land
* Issues affecting disposal

* Maintaining agreements with tribes
* Opposition to waste incineration

The Decision Management Team considered this
information as it developed the goals and criteria
used for evaluating, narrowing, and scoring the
mixed transuranic waste/SBW technologies. For
instance, the public preferences for no separa-
tions treatments and no incineration-type treat-
ments were considered and discussed as the
technologies were scored. These considerations
and al other public issues identified were folded
into appropriate criteriafor scoring and were dis-
cussed as each technology was scored by the
Decision Management Team. The Decision
Management Team also periodically briefed and
received guidance/direction from senior
DOE/EM management on the nature of the pub-
lic comments received, and the team’s process
for factoring the consideration of public com-
ments into its deliberations.
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The Decision Management Team also decided
that an independent peer review team would be
tasked with reviewing and evaluating the ade-
quacy of the Preferred Alternative identification
process and making independent recommenda-
tions. The requested independent review was
conducted by the DOE Tanks Focus Area Peer
Review Team. Thisteam included expertsin the
field of HLW processing from Hanford, the
Savannah River Site, Los Alamos National
Laboratory, Oak Ridge National Laboratory,
Syracuse University, and a consulting company.
The Tanks Focus Area Peer Review Team issued
areport in July 2000 (TFA 2000). The team con-
cluded "DOE-ID and contractor staff have
implemented a technology identification process
and path forward planning approach that is very
likely to succeed." (TFA 2000)

For mixed transuranic waste/SBW processing,
the Tanks Focus Area Peer Review Team recom-
mended adoption of direct vitrification as the
baseline Preferred Alternative, with cesium ion
exchange as a backup process. For treatment of
calcine, the team recommended that DOE con-
tinue to develop direct vitrification and separa-
tions options and make final processing
decisions consistent with plans to meet the 2035
"road-ready" compliance date specified by the
Settlement Agreement/Consent Order.
Additional recommendations include detailed
technology road mapping with adequate
resources made available to support evaluations
and development of technologies.

The Tanks Focus Area Peer Review Team was
also asked to participate in the evaluation of the
steam reforming process, an aternative sug-
gested as a result of public review of the Draft
EIS. The team concluded that steam reforming
of liquid mixed transuranic waste/SBW would
not generate a waste form that can be directly
disposed in a repository.

The Decision Management Team's goas and
final screening criteria that were used to score
the mixed transuranic waste/SBW processing
technologies incorporated criteria from the areas
of technology, costs, environmental impacts,
public concerns, mission, agency concerns,
uncertainties, and policy. Overall goalsand indi-
vidual criteriameasuring the success of the goals
were established by the Decision Management
Team (Table B-4).
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The Decision Management Team met three
times and had one conference call over a period
of five months to discuss and evaluate the pro-
posed waste processing technologies. The
results of the meetings are summarized in Figure
B-2. The narrowed set of potential mixed
transuranic waste/SBW processing technologies
were scored by the Decision Management Team
at the final meeting in August 2000.

The Decision Management Team also decided
against scoring the calcine processing technolo-
gies because DOE lacked information regarding
calcine retrievability and the potential impact of
calcine characterization on the success of sepa-
rations and immobilization technologies. The
Decision Management Team determined that
these knowledge gaps warranted further technol-
ogy development as part of the overall decision
process on a Preferred Alternative for calcine.

B.9.2.2 Facility Disposition
Alternative Evaluation

Asthelist of waste processing technologies was
narrowed, the Decision Support Team evaluated
the various technologies and determined which
facilities would need to be disposed that are cur-
rently part of the HLW program or that would be
constructed to support the preferred waste pro-
cessing alternative. The facility disposition
alternatives evaluated were those identified in
the Draft EIS, namely:

* Clean closure, with no hazardous or
radiological contamination detectable
above background

o Performance-based closure, with
cleanup and closure conducted on a
case-by-case basis based on risk to the
workers and public

e Landfill closure, with cleanup con-
ducted to meet standards for landfills

Consistent with the objectives and requirements
of DOE Order 430.1A, Life Cycle Management,
and DOE Manua 435.1-1, Radioactive Waste
Management Manual, all newly constructed
facilities implementing the preferred waste pro-
cessing aternative would be designed and con-
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Table B-4. Goals and associated criteria used by the Decision Management Team
to score mixed transuranic waste/SBW processing technologies.

Goal and Definition

Criteria

Maximize Meeting Schedule Commitments -
Meet the 2012 and 2035 Settlement

Agreement/Consent Order and Notice of
Noncompliance Consent Order milestones.

1. Schedulerisk

2. Liquid mixed transuranic waste/SBW
road-ready date

Minimize Cost - Minimize the near-term costs as

well asthelife-cycle costs. Disposal cost includes

packaging and transportation.

3. Projects and operational costs
4. Disposal cost

Minimize Technical Risk - Minimize the potential for

selection of atechnically nonviable waste
processing technol ogy.

5. Technical maturity
6. Risk of technical failure

Minimize Environment, Safety, and Health

Impacts -Minimize (a) impact to workers during the

construction and operation of the facilities,

(b) public risk from transportation doses and
accidents, and (c) risk to the environment from
releases to the air, soil, and water.

7. Safety and health (worker)
8. Publicrisk
9. Environmental risk

Maximize Utilization by Other Wastes - Get the
most from the technology in terms of processing

newly generated liquid waste, tank heel solids, and

cacine.

10. Newly generated liquid waste mission
11. Cdcine mission
12. Heel solids mission

Maximize Ability to Dispose - Make a waste that
can be disposed of as quickly as possible.

13. Maximizes early disposal

structed consistent with the measures that facili-
tate clean closure methods.

The team reviewed the list of existing HLW
Program facilities for accuracy and developed a
list of new facilities anticipated for each waste
processing technology. The team determined
that there were three measurable parameters
impacting facility disposition decisions: (a) size
of the new facility, (b) complexity of facility
operations, and (c) volume of the waste streams
generated during facility disposition. Using the
relative waste volumes, size of facility, and a
judgment of process complexity, the team partic-
ipated in an evauation process that assigned a
ranking score for each of the individual treat-
ment technologies as it related to the require-
ments and activities associated with facility
disposition.

The primary conclusion made by the Decision
Management Team was that there were no facil-
ity disposition discriminators that would affect
the team’'s decisions related to the preferred
waste processing alternative. The team aso con-
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cluded that the total environmental impact to
meet facility disposition requirements for the
EIS is considerably less significant when com-
pared with the total environmental impacts asso-
ciated with waste processing activities.

B.9.3 PREFERRED ALTERNATIVES

B.9.3.1 Decision Management Team’s
Recommended Preferred
Alternative

This section summarizes the Decision
Management Team's recommended Preferred
Alternative.

B.9.3.1.1 Waste Processing

Mixed Transuranic Waste/SBW Treatment
Preferred Alternative - Direct vitrification was
recommended by the Decision Management
Team because it has the advantage of being a
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mature technology with alower risk of technical
failure, and the final waste form (borosilicate
glass) isthe EPA's approved form for disposal in
the HLW national geologic repository.
Converting the mixed transuranic waste/SBW to
glass would allow the waste to go to either the
Waste Isolation Pilot Plant or the HLW geologic
repository. Vitrification also has the advantage
of being able to treat both mixed transuranic
waste/SBW and calcine, although some modifi-
cations to the treatment process would be
required for the treatment of calcined waste. Use
of vitrification for both waste types enables the
prorating of facility and processing costs,
thereby reducing the overal cost for mixed
transuranic waste/SBW processing.

The final disposal for vitrified SBW would
depend on the outcome of the Waste Incidental
to Reprocessing determination required by DOE
Order 435.1 (DOE 1999b). The Waste
Incidental to Reprocessing processis being used
to determine whether the SBW at INTEC can be
managed as mixed transuranic waste. The des-
ignation of the vitrified SBW as HLW would
require disposal of the waste in a HLW national
geologic repository (assumed to be Yucca
Mountain). If thevitrified SBW were designated
as transuranic waste, it would be disposed of at
the Waste Isolation Pilot Plant. Disposing the
vitrified SBW at the Waste |solation Pilot Plant
has the advantages of lower disposal costs,
schedule compatibility with INEEL proposed
processing times, a final waste form that would
meet the Waste | solation Pilot Plant waste accep-
tance criteria, and adequate disposal space to
handle INEEL waste.

The HLW national geologic repository has not
developed a final waste acceptance criteria, the
schedule for opening the proposed Yucca
Mountain facility (the only site currently being
studied for aHLW geologic repository) is uncer-
tain, and there are concerns on the adequacy of
capacity available to accommodate DOE HLW.
However, regardless of which location the final
waste form is disposed of, it will be protective of
human health and the environment.

Calcine Treatment Preferred Alternative - The
Decision Management Team's recommended
Preferred Alternative for calcine was to retrieve
the calcine presently stored in the six bin sets at
INTEC, vitrify it, and placeit in aform to enable
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compliance with the current legal and regulatory
requirement to have HLW road ready by atarget
date of December 31, 2035. Concurrent with the
program to design, construct, and operate the vit-
rification facility for mixed transuranic
waste/SBW, DOE would initiate a program to
characterize the calcine, and develop methods to
construct and install the necessary equipment to
retrieve calcine from the bin sets. DOE would
focus technology development on the preferred
calcine treatment technology of vitrification, and
the feasibility and merits of performing calcine
separations as well as refine cost and engineer-
ing design. Conditioned on the outcome of
future technology development and resulting
treatment decisions, DOE could design and con-
struct the appropriate calcine separations capa-
bility a INEEL. For treatment of separated
mixed HLW fractions, DOE would also evaluate
the use of Hanford vitrification capabilities as
they are developed. A fina treatment decision
on the specific waste processing method would
be anticipated after 2007 when technology
development would be compl eted.

Newly Generated Liquid Waste Treatment
Preferred Alternative - In 2005, DOE intends to
redirect all newly generated liquid waste to tanks
that meet state and federal Resource
Conservation and Recovery Act regulations, or
treat the waste directly. Under the Decision
Management Team’s Preferred Alternative, the
newly generated liquid waste stream would be
compl etely segregated from the mixed HLW cal-
cine and mixed transuranic waste/SBW streams
and would contain no fraction requiring manage-
ment as HLW. Newly generated liquid waste
could be grouted in containers and disposed of as
low-level waste or transuranic waste, depending
on its characteristics.

B.9.3.1.2 Facility Disposition

Consistent with the abjectives and requirements
of DOE Order 430.1A, Life Cycle Management,
and DOE Manual 435.1-1, Radioactive Waste
Management Manual, all newly constructed
facilities implementing the preferred waste pro-
cessing aternative would be designed and con-
structed consistent with the measures that
facilitate clean closure methods. For existing
HLW facilities, the Decision Management
Team'’s Preferred Alternative was to apply, on a
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case-by-case basis, the most viable closure
options, that would provide a systematic reduc-
tion of risks due to residual wastes and contami-
nants. These remaining residual wastes would
be immobilized by methods such as grouting and
disposed of in-place and monitored in accor-
dance with the applicable requirements of
RCRA and Idaho Hazardous Waste Management
Act. Closure would be performed to levels eco-
nomically, practically, and technically feasible
such that satisfactory protection of the environ-
ment and the public is achieved in accordance
with applicable regulations.

The Decision Management Team’'s Preferred
Alternatives for mixed transuranic waste/SBW
processing, newly generated liquid waste, cal-
cine processing, and facility disposition were
identified for recommendation to DOE/EM.
Final approval of the alternatives recommended
by the Decision Management Team was
obtained from the DOE Assistant Secretary for
Environmental Management on October 20,
2000.

After DOE and the State of Idaho identified the
dternative of vitrification with or without cal-
cine separations, it was decided to use the term
"direct vitrification" in reference to the broader
dternative with "vitrification without calcine
separations’ and "vitrification with calcine sepa-
rations’ to distinguish options. The new alterna-
tive referred to in this EIS as Direct Vitrification
is described in Section 3.1.6.

B.9.3.2 DOE’s Preferred Alternative

As discussed in the previous section, DOE and
the State of Idaho identified vitrification of the
mixed transuranic waste/SBW and calcine with
or without separations as the Preferred
Alternative in October 2000. In September
2001, DOE conducted an assessment of the alter-
natives and options using the following assump-
tions:

e Sodium bearing waste is mixed
transuranic waste

 Treated SBW can be disposed of at
WIPP
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e Cadcine is an acceptable final waste
form for disposal at the geologic reposi-

tory

» Steam reforming is an acceptable treat-
ment technology for the SBW

e The liquid mixed transuranic

waste/SBW can be grouted in place

» The calciner can be operated in its pre-
sent interim status configuration.

With these assumptions as a basis, and also in
consideration of public comment on the Draft
ElS, DOE decided on a performance based
rather than a technology based Preferred
Alternative for waste processing. DOE's
Preferred Alternative for facility disposition is
the same as that identified by DOE and the State
of Idaho in October 2000.

The revised Preferred Alternative for waste pro-
cessing focuses on the removal and stabilization
of the remaining liquids, without specifying a
stabilization technology. There is a range of
technologies, analyzed in the EIS that meet this
performance objective.

With respect to the alternative of continued cal-
cination of the remaining liquids, the current
analysis regarding operation of the calciner with
modifications to comply with environmental
regulations would be maintained. Operating the
calciner in its present interim status configura-
tion was evaluated and eliminated from detailed
analysisin the Final EIS based on programmatic
considerations.

The alternative of disposing of the grouted liquid
waste in situ was re-evaluated and eliminated
from detailed analysis considering the complex-
ity of the stabilization process and regulatory
obstaclesinvolved. Based on there-evaluation it
isincluded in the Final EIS as an aternative con-
sidered but eliminated from detailed analysis.

An additional option called Steam Reforming
has been added to the Non-Separations
Alternative. This option analyzes the use of a
steam reforming technology to treat the mixed
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transuranic waste/SBW, and incorporates
updated information received since the Tanks
Focus Area report was issued that recommended
steam reforming as an offgas treatment. In addi-
tion, this option includes the analysis for placing
the HLW calcine in containers and sending it
directly to arepository. This option is structured
similar to the alternatives/options analyzed in the
ElS for comparison purposes.

DOE has decided to identify a Preferred
Alternative that meets performance objectives
rather than a single technology. Thus, DOE's
Preferred Alternative is to implement a slightly
revised version of the Proposed Action presented
in Chapter 1 of this EIS. The Preferred
Alternative is a performance-based rather than
technology-based approach to fulfilling the
Department's statutory mission and responsibili-
ties. The performance objectives could be
accomplished through implementing technolo-
gies and actions representative of those analyzed
inthe EIS. The Proposed Action and the perfor-
mance objectives of the Preferred Alternative are
presented below:

* Develop appropriate technologies and
construct facilities necessary to pre-
pare INTEC mixed transuranic
waste/SBW for shipment to WIPP -
DOE would treat all mixed transuranic
waste/SBW stored in the INTEC Tank
Farm and ship the product waste to
WIPP for disposal. A range of potential
treatment technol ogies representative of
those that could be used is analyzed in
this EIS. The Department's objective is
to treat the mixed transuranic
waste/SBW such that this waste would
be ready for shipment to WIPP by
December 31, 2012.

* Prepare the mixed HLW calcine so that
it will be suitable for disposal in a
repository - DOE would place all mixed
HLW calcine in a form suitable for dis-
posal in arepository. This may include
any of the treatment technologies ana-
lyzed in this EIS in addition to shipment
to arepository without treatment as ana-
lyzed in this final EIS. The
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Department's objective is to place the
mixed HLW calcine in a form such that
this waste would be ready for shipment
out of Idaho by December 2035.

Treat and dispose of associated
radioactive wastes - DOE would treat
and dispose of all wastes associated with
the treatment and management of HLW
and mixed transuranic waste at INTEC.
This includes the treatment and disposal
of newly generated liquid waste. A
range of the potential treatment tech-
nologies that could be used is analyzed
in this EIS.

Provide safe storage of HLW destined
for a repository - DOE will continue to
store mixed HLW calcine in the INTEC
calcine bin sets until the calcine is
retrieved for treatment or placed in con-
tainers for shipment to a repository.

Provide for the disposition of INTEC
HLW management facilities when their
missions are completed - DOE will
disposition existing INTEC HLW man-
agement facilities in accordance with
performance based closure standards.
All newly constructed facilities neces-
sary to implement the Proposed
Action/Preferred Alternative would be
designed and constructed consistent
with measures that facilitate clean clo-
sure.

Selection and implementation of spe-
cific technologies would be based on a
balance of optimum treatment and cost
effectiveness with reduction of risk to
human health and the environment.
The range of potential environmental
impacts and risk to human health,
including cumulative impacts, under any
of the currently available technologiesis
characterized by the analysisin thisEIS.
The alternatives are composed of modu-
lar options and projects that may be
combined and configured as needed to
implement the Proposed
Action/Preferred Alternative.

DOE/EIS-0287
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B.9.3.3 State of Idaho’s
Preferred Alternative

The State of Idaho has elected to keep the
Preferred Alternative recommended by the
Decision Management Team as the State of
Idaho's Preferred Alternative. The State is will-
ing to reconsider its preference if further devel-
opment of other technologies or anaysis of
repository and transportation requirements indi-
cates another alternative meets the following cri-
teria:

» The aternative meets transportation and
repository waste acceptance require-
ments to enable DOE to ship all HLW
and mixed transuranic waste/SBW and
any fraction thereof out of I1daho;

e The alternative has environmental
impacts comparable or |ess than those of
the State's Preferred Alternative;

» The dternative can be completed in a
comparable or shorter timeframe; and

* The dlternative is of comparable or
lower cost.

B.9.3.3.1 Waste Processing

The State of lIdaho's Preferred Alternative for
waste processing is the Direct Vitrification
Alternative described in Section 3.1.6. This
dternative includes vitrification of mixed
transuranic waste/SBW and vitrification of the
HLW calcine with or without separations.

Under the option to vitrify the mixed transuranic
waste/SBW and calcine without separations, the
mixed transuranic waste/SBW would be
retrieved from the INTEC Tank Farm and vitri-
fied. Calcine would be retrieved from the bin
sets and vitrified. In both cases, the vitrified
product would be stored at INTEC pending dis-
posal in a geologic repository.

The option to vitrify the mixed transuranic
waste/SBW and vitrify the HLW fraction after
calcine separations would be selected if separa-
tions were shown to be technically and econom-
ically practical. Mixed transuranic waste/SBW
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would be retrieved from the INTEC Tank Farm
and vitrified. Calcine would be retrieved from
the bin sets and chemicaly separated into a
HLW fraction and transuranic or low-level waste
fractions, depending on the characteristics of the
waste fractions. The HLW fraction would be vit-
rified. In both cases, the vitrified product would
be stored at INTEC pending disposal in a geo-
logic repository. The transuranic or low-level
waste fractions would be disposed of at an
appropriate disposal facility outside of 1daho.

In addition, under the Direct Vitrification
Alternative, newly generated liquid waste could
be vitrified in the same facility as the mixed
transuranic waste/SBW, or DOE could construct
a separate treatment facility for newly generated
liquid waste.

B.9.3.3.2 Facility Disposition

The State of Idaho's Preferred Alternative for
facility disposition is the same as that recom-
mended by the Decison Management Team.
DOE would disposition existing INTEC HLW
management facilities in accordance with perfor-
mance based closure standards. All newly con-
structed facilities necessary to implement the
Preferred Alternative would be designed and
constructed consistent with measures that facili-
tate clean closure.

B.10 Final List of Final EIS
Alternatives

Therefore, as a result of all the activities dis-
cussed in thisAppendix, the Final Idaho HLW &
FD EIS analyzed the following waste processing
alternatives and options:

1. NoAction Alternative

2. Continued Current Operations
Alternative

3. Separations Alternative

A. Full Separations Option
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B. Planning Basis Option D. Steam Reforming Option
C. Transuranic Separations Option 5. Minimum INEEL Processing Alternative
4. Non-Separations Alternative 6. Direct Vitrification Alternative
A. Hot Isostatic Pressed Waste Option A. Vitrification without Calcine
Separations Option

B. Direct Cement Waste Option
B. Vitrification with Calcine
C. Early Vitrification Option Separations Option
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Socioeconomics

The socioeconomic impact analysis conducted
for this environmental impact statement (EIS)
examines the potential effects of the proposed
Idaho HLW & FD EIS waste processing and
facility disposition aternatives on the region of
influence's social and economic resources,
including employment, regional income, and
population. The methodology for this EIS is
similar to that used in the Programmatic Spent
Nuclear Fuel Management and Idaho National
Engineering  Laboratory  Environmental
Restoration and Waste Management Programs
Final Environmental Impact Satement (SNF &
INEL EIS) (DOE 1995) but uses updated data
and a revised version of the Regiona Input-
Output Modeling System (RIMS I1) model.

The analysis presented in Sections 5.2.2 and
5.3.2 evaluates the potential effects of the waste
processing and facility disposition alternatives
relative to the baseline socioeconomic condi-
tions described in Section 4.3, Socioeconomics.
The existing and projected economic conditions
in the region of influence provide the framework
for assessing the socioeconomic impacts of the
alternatives. The impact analysis, as described
in the following methodology section, estimates
the effects of the alternatives on regional
employment and earnings. Employment and
earnings effects could generate possible changes
in regional population and in the demand for
housing and community services.

In general, the analysis indicates that each alter-
native would have the potential to generate
changes in Idaho National Engineering and
Environmental Laboratory (INEEL)-related
expenditures and workforce levels with possible
pass-through or indirect effects on the regional
economy. Since 1991, INEEL employment lev-
els have declined about 35 percent to approxi-
mately 8,100 jobs. Long-range employment
forecasts are not available for INEEL missions
but indications based on budget forecasts sug-
gest workforce levels have stabilized at current
levels and will not fluctuate more than + 5 per-
cent (McCammon 1999). Currently, about 1,100
of these workers are associated with the Idaho
Nuclear Technology and Engineering Center

ldaho HLW & FD EIS

(Beck 1998). The U.S. Department of Energy
(DOE) assumes that these workers are the basis for
the high-level waste (HLW) workforce.

C.1.1 REGION OF INFLUENCE

The analysis of socioeconomic impacts is limited
to a seven-county area surrounding the INEEL
comprised of Bannock, Bingham, Bonneville,
Butte, Clark, Jefferson, and Madison counties and
the Fort Hall Indian Reservation and Trust Lands
(home of the Shoshone-Bannock Tribes). This
region of influence is determined according to the
following criteria previously used in the program-
matic SNF & INEL EIS:

* Counties that contain the residences of at
least 85 percent of the current INEEL opera-
tions and construction workforce

 Counties in which the resident INEEL work-
force comprises 5 percent or greater of the
county's civilian labor force

C.1.2 METHODOLOGY AND KEY
ASSUMPTIONS

The analysis of socioeconomic impacts considers
impacts on economic activity, as measured by
changes in employment and earnings, and the
community, as measured by changes in population
and the demand for housing and community ser-
vices. The socioeconomic impacts estimated in
this analysis would be generated by expenditures
and employment allocated to the waste manage-
ment program at INEEL, which include DOE
employment as well as site-related contractors and
subcontractors.

The analysis addresses both direct and indirect
socioeconomic impacts. Direct impacts are
changes in INEEL employment and expenditures
expected to take place under each alternative and
include both construction and operations phases.
Direct employment impacts represent actual
increases or decreases in INEEL staffing for a
given project regardless of whether or not the jobs
are new or reassigned from other missions.
Indirect impacts include (a) the impacts to busi-
nesses in the region of influence and employment
resulting from changes in DOE purchases or non-
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payroll expenditures and (b) the impacts to the
region of influence businesses and employment
that result from changes in spending by INEEL
employees. The total economic impact to the
region of influence is the sum of direct and indi-
rect impacts.

To analyze socioeconomic effects, DOE used
total employment and earnings multipliers,
obtained from RIMS |l developed specifically
for the INEEL region of influence by the U.S.
Bureau of Economic Analysis. RIMS Il is
widely used in both the private and public sector.
In the private sector, anaysts, consultants, and
economic development practitioners use the
model to estimate regional impacts of proposed
projects. In the public sector, this model is used
by state and Federal agencies, including the U.S.
Department of Defense and DOE (BEA 2000).
In addition, several recent DOE EISs and pro-
grammatic EISs for INEEL used the RIMS I
model. The model's multipliers derive from the
U.S. Bureau of Economic Analysiss nationa
input-output table, adjusted using the U.S.
Bureau of Economic AnalysisSs most recent
region-specific information describing the rela-
tionship of the regional economy to the national
economy (BEA 1997).

The indirect impacts are thus determined by
applying the regional specific multiplier to direct
job and INEEL expenditure estimates for each
project to determine the comparable change in
the regional economy. The multipliers vary by
project phase. For example, the multiplier used
to estimate indirect employment is approxi-
mately 50 percent higher for activities in the
operational phase than it is for those in the con-
struction or facility disposition phases. The mul-
tipliers used to estimate total earnings are less
than 1% higher for the construction and facility
disposition phases.

Since the publication of the Draft EIS, Census
2000 and related data have been incorporated
into the socioeconomic analyses. Population
figures, housing characteristics, labor informa-
tion, and economic multipliers (such as
employment and earnings multipliers) have
been updated to reflect the most current socioe-
conomic environment in the region of influ-
ence.
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C.1.3 ECONOMIC ACTIVITY

The following assumptions were used as a basis
for conducting the analysis:

* Construction and operations employment
are treated as if they were newly created
jobs for al the aternatives; in redlity, a
substantial amount of retraining and reas-
signment of existing personnel would
occur.

» Construction staffing is based on project
data sheets (see Appendix C.6). Impacts
are assessed for the peak year of construc-
tion.

* Operations staffing is based on project data
sheets (see Appendix C.6). Impacts are
assessed for the peak year of operations.

* For construction and operations workers,
an average annual salary of $28,040 and
$32,683 respectively is assumed (IDOL
1998).

» Based on DOE budget forecasts and histor-
ical trends, the analysis assumes a stabi-
lized INEEL workforce of about 8,100
with a+ 5 percent fluctuation (McCammon
1999).

C.1.3.1 INEEL Emplovment and
Expenditures

Potential jobs and total earnings associated with
INEEL waste management activities would be
greatest during the construction phase. The
maximum peak year (2013) direct and indirect
employment is estimated to be about 1,700.
Compared to the estimated employment pool for
the region of influence in that year of 154,000
(RIMS 11), in the construction sector, forecasts
indicate about 6,500 to 7,000 construction work-
erswould be in the area.

Similarly, the maximum peak work force levels
for the operational phase is estimated to be about
1,560 jobs (2015). Again, compared to the esti-
mated employment pool in the peak year of



158,000 (RIMS 1) any small net increasein new
jobs required could be obtained regionally.

Because regional earnings or expenditures are
fundamentally related to the workforce assigned
to a project, the maximum related total earnings
also would occur in 2013 and 2015 for construc-
tion and operations, respectively. The estimated
total regiona earnings for 2013 are about $42
million; an estimated $31 million would occur in
the operational peak year (2015). Both of the
earnings estimates take into account indirect job
creation in the region of influence.

In the case of facility disposition activities, peak
year estimates are not as meaningful. During
disposition activities, the durations of discrete
project elements are relatively short, and activi-
ties do not aways occur sequentialy.
Consequently, annual employment rather than
peak year estimates were utilized for each alter-
native to determine the potential impacts. Also,
any HLW storage-related projects were elimi-
nated from the peak year analysis because stor-
age timing and durations are dependent on
outside factors such as completion of the
national geologic repository. It would be diffi-
cult to form estimates based on these
unknowns.

C1.3.2 Population, Housing, and
Community Services

Population changes associated with the project
baseline conditions and the proposed alternatives
are an important determinant of other social,
economic, and environmental impacts. These
population changes have three key components:
(1) baseline growth, (2) relocation of workers
and their dependents, and (3) natural increasesin
population over the longterm.

As mentioned in Chapter 5, indications are that
the INEEL workforce has stabilized but could
vary by about 5 percent. If the variation resulted
in downsizing, about 400 jobs could be lost.
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Consequently, the reduction of employment
could result in a reduced demand for housing
and rental units. Assuming all 400 individuals
own or rent housing units, the amount of avail-
able housing would increase by about one-half
of 1 percent (or 0.005).

The situation involving potential impacts to
community services and public financeissimilar
to that described for population and housing. As
the demand for workers in a region vary, the
pressure on community services and the tax base
also varies. A potential downsizing of 400 jobs
as discussed in the previous paragraph would
not likely generate discernible impacts on com-
munity services and public finance within the
region of influence. While the magnitude of the
impacts may be small, they could result in
reduced school enrollments and similar declines
in demand for other community services.

C.1.4 DATA

Figures C.1-1 through C.1-22 summarize con-
struction and operations-phase employment esti-
mates for the various waste processing
alternatives. Figures C.1-23 through
C.1-33 show employment associated with dispo-
sition of new waste processing facilities required
under the various aternatives. As stated previ-
ously, HLW storage-related projects were elim-
inated from the peak year analysis for facility
disposition because storage timing and dura-
tion are dependent on outside factors such as
the completion of the national geologic reposi-
tory.

The figures depict estimated direct employment
on an annua basis. The multipliers and wage
rate described in Section C.1.2 of this appendix
were applied to these employment estimates to
estimate the total employment and expenditure
potential associated with each alternative.
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FIGURE C.1-1.

Continued Current Operations Alternative - Construction Employment.

DOE/EIS-0287 Ci1-4


BlackburnM
123456789
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
Employees


Employees

ldaho HLW & FD EIS

1000

900

800

700

600— 1 1

500

400 — =

300

200

100

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Years

S
5

FIGURE C.1-2.

Separations Alternative - Full Separations Option - Construction Employment.
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FIGURE C.1-3.

Separations Alternative - Planning Basis Option - Construction Employment.
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FIGURE C.1-4.

Separations Alternative - Transuranic Separations Option -
Construction Employment.
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FIGURE C.1-5.

Non-Separations Alternative - Hot Isostatic Pressed Waste Option -
Construction Employment.
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FIGURE C.1-6.

Non-Separations Alternative - Direct Cement Waste Option -
Construction Employment.
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FIGURE C.1-7.

Non-Separations Alternative - Early Vitrification Option - Construction Employment.
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FIGURE C.1-8.

Non-Separations Alternative - Steam Reforming Option - Construction Employment.
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FIGURE C.1-9.

Minimum INEEL Processing Alternative - Construction Employment.
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FIGURE C.1-10.

Direct Vitrification Alternative - Vitrification without Calcine Separations Option -
Construction Employment.
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FIGURE C.1-11.

Direct Vitrification Alternative - Vitrification with Calcine Separations Option -
Construction Employment.

DOE/EIS-0287 C1-14



ldaho HLW & FD EIS

300

250 1

200 HHH

Employees
T

100

50

0 I I I I I I I I I I I I I I
2001 2004 2007 2010 2013 2016 2019 2022 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052 2055 2058 2061 2064 2067

Years

FIGURE C.1-12.

Continued Current Operations Alternative - Operations Employment.
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FIGURE C.1-13.

Separations Alternative - Full Separations Option - Operations Employment.
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FIGURE C.1-14.

Separations Alternative - Planning Basis Option - Operations Employment.
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FIGURE C.1-15.

Separations Alternative - Transuranic Separations Option - Operations Employment.
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FIGURE C.1-16.

Non-Separations Alternative - Hot Isostatic Pressed Waste Option -
Operations Employment.
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FIGURE C.1-17.

Non-Separations Alternative - Direct Cement Waste Option - Operations Employment.
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FIGURE C.1-18.

Non-Separations Alternative - Early Vitrification Option - Operations Employment.
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FIGURE C.1-19.

Non-Separations Alternative - Steam Reforming Option - Operations Employment.
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FIGURE C.1-20.

Minimum INEEL Processing Alternative - Operations Employment.
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FIGURE C.1-21.

Direct Vitrification Alternative - Vitrification without Calcine Separations Option -
Operations Employment.
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FIGURE C.1-22.

Direct Vitrification Alternative - Vitrification with Calcine Separations Option -
Operations Employment.

CJ1-25 DOE/EIS-0287



Appendix C.1

60—

Employees

0 I I I I I I I I I I I I I I I I I I I I I
2001 2004 2007 2010 2013 2016 2019 2022 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052 2055 2058 2061 2064 2067 2070

Years

FIGURE C.1-23.

Continued Current Operations Alternative - Facility Disposition Employment.
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FIGURE C.1-24.

Separations Alternative - Full Separations Option - Facility Disposition Employment.
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FIGURE C.1-25.

Separations Alternative - Planning Basis Option - Facility Disposition Employment.
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FIGURE C.1-26.

Separations Alternative - Transuranic Separations Option -
Facility Disposition Employment.
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FIGURE C.1-27.

Non-Separations Alternative - Hot Isostatic Pressed Waste Option -
Facility Disposition Employment.

DOE/EIS-0287 C1-30



ldaho HLW & FD EIS

450—

400—

350

300

250 il

Employees

200 H HH I

150+ il 1l

100 il§ HHE

50— HH HHIEF

0 I I I I I I I I I I I I I I I I I I I
2001 2004 2007 2010 2013 2016 2019 2022 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052 2055 2058 2061 2064 2067 2070

Years

FIGURE C.1-28.

Non-Separations Alternative - Direct Cement Waste Option -
Facility Disposition Employment.
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FIGURE C.1-29.

Non-Separations Alternative - Early Vitrification Option -
Facility Disposition Employment.
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FIGURE C.1-30.

Non-Separations Alternative - Steam Reforming Option -
Facility Disposition Employment.
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FIGURE C.1-31.

Minimum INEEL Processing Alternative - Facility Disposition Employment.
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FIGURE C.1-32.

Direct Vitrification Alternative - Vitrification without Calcine Separations Option -
Facility Disposition Employment.
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FIGURE C.1-33.

Direct Vitrification Alternative - Vitrification with Calcine Separations Option -
Facility Disposition Employment.
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Air Resources

C.2.1 INTRODUCTION

The characterization of air resources and assess-
ment of impacts of waste processing and facility
disposition aternatives required an extensive
program of emissions estimation, air dispersion
modeling, and evaluation of results. The com-
plexity and scope of the required analyses were
driven by factors such as the large number of
projects encompassed by the waste processing
and facility disposition alternatives, the large
number of specific air pollutants (including var-
ious radionuclides, criteria air pollutants and
toxic air pollutants) that are potentialy associ-
ated with these projects, and the many air-qual-
ity related criteria against which impacts should
be compared. As aresult, the methodology and
findings described in the main body of the text
are primarily of asummary nature. The purpose
of this appendix is to provide supporting infor-
mation and additional detail to support those
findings. In particular, this appendix supports
the information presented in the air resources
sections pertaining to the affected environment
(Section 4.7), and environmental consequences
of waste processing alternatives (Section 5.2.6)
and facility disposition alternatives (Section
5.3.4).

The air resource assessments performed in sup-
port of this environmental impact statement
(EIS) relied heavily on information contained in
numerous technical reports, project-specific data
summaries, and other related documents. The
following are among the more important of these
information sources:

 The SNF & INEL EIS (DOE 1995) was
used as a source of information on exist-
ing air resource conditions and projected
increases in pollutant emissions as a
result of future operations not associated
with waste processing. In some cases
(e.g., emission rates and offsite radiation
dose from existing facilities), the U.S.
Department of Energy (DOE) supple-
mented this information with more
recent data. In other cases, the data or

C.2-1
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assessment results were modified to
reflect current conditions. These changes
are described in the sections in which they
are reported.

The ldaho National Engineering and
Environmental Laboratory (INEEL) radio-
logical National Emission Standards for
Hazardous Air Pollutants reports for the
calendar years 1995 and 1996 (DOE
19963, 1997a) were used to establish the
existing radiological conditions in terms
of airborne radionuclide emissions and
highest dose to an offsite receptor.
Reports for the years 1999 and 2000
(DOE 2000, 2001) were also used to pre-
sent emissions data for more recent peri-
ods during which no waste calcining was
performed.

INEEL air emissions inventory for the
years 1996 and 1997 (DOE 1997b, 1998)
were used to update the criteria pollutant
emission rates from existing INEEL facil-
ities. Thesewere compared with the emis-
sion rates which were used in the SNF &
INEL EIS to ensure that the current rates
are within the bounds of those used in the
SNF & INEL EIS as abasis for character-
izing existing conditions through atmo-
spheric dispersion modeling.

The Prevention of  Significant
Deterioration/Permit to  Construct
(PSD/PTC) Application for the INTEC
CPP-606 Boilers (Lane 2000), and the
supporting analyses (Rood 2000a), were
used to identify INEEL sources subject to
PSD regulation, and as a data source for
emission rates and associated release
parameters. The amount of PSD incre-
ment consumption determined in support
of the permit application was used to
describe baseline PSD increment con-
sumption from existing INEEL sources.

Project data summaries (Appendix C.6)
and supporting engineering design files
were used as sources of information for
emissions-related parameters that pertain
to the construction, startup and testing,
operation, and decontamination and
decommissioning of the proposed pro-
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jects. These documents, which were
prepared specifically for this EIS, pro-
vide information such as projected oper-
ating schedules, fossil fuel usage,
fugitive dust generation, and radiologi-
cal and non-radiological emission rates.

This appendix integrates the descriptions of
methods, assumptions, results, and other key
information from the technical evaluations and
summaries cited above into a single source, as
well as integrate newer analyses conducted
specifically for this EIS. The remainder of this
section is organized as follows:

» Section C.2.2 contains a description of
air quality standards and regulations and
a discussion of how they apply to
sources at the INEEL.

»  Section C.2.3 provides supporting infor-
mation on the methods and assumptions
used to estimate emissions and assess
baseline conditions and impacts of pro-
posed facilities.

» Section C.2.4 provides supplemental
detail on radionuclide emission rates
from waste processing alternatives, as
well as the potential radiation dose con-
seguences of these emissions.

e Section C.2.5 provides supplemental
detail on nonradiological pollutant emis-
sion rates from waste processing aterna-
tives, as well as the potential
environmental consequences of these
emissions.

e Section C.2.6 describes radiological
emissions and potential dose conse-
guences of facility disposition aterna-
tives.

» Section C.2.7 describes nonradiological
emissions from facility disposition alter-
natives and potential environmental con-
sequences of these emissions.
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C.2.2 AIR QUALITY STANDARDS AND
REGULATIONS

Air quality regulations have been established by
Federal and State agencies to protect the public
from potential harmful effects of air pollution.
The Federal Clean Air Act establishes the
framework to protect the nation's air resources
and public health and welfare. The U.S.
Environmental Protection Agency (EPA) and the
State of Idaho are jointly responsible for estab-
lishing and implementing programs that meet the
requirements of the Act. These regulations are
based on an overall strategy that incorporates the
following principal e ements:

» Designation of acceptable levels of pol-
lution in ambient air to protect public
health and welfare

* Implementation of a permitting program
to regulate (control) emissions from sta-
tionary (nonvehicular) sources of air
pollution

» Issuance of prohibitory rules, such as
rules prohibiting open burning.

Facilities planned or currently operating at the
INEEL are subject to air quality regulations and
standards established under the Clean Air Act
and by the State of ldaho Department of
Environmental Quality, and to internal policies
and requirements developed by DOE for the pro-
tection of the environment and health. At the
INEEL, programs have been developed and
implemented to ensure compliance with air qual-
ity regulations by (@) identifying sources of air
pollutants and obtaining necessary State and
Federal permits, (b) providing adequate control
of emissions of air pollutants, (c) monitoring
emissions sources and ambient levels of air pol-
lutants to ensure compliance with air quality
standards, (d) operating within permit condi-
tions, and (e) obeying prohibitory rules. Air
quality standards and programs applicable to the
INEEL operations are summarized in Table
C.2-1 and are described in further detail below.
This section also providesinformation on project
design features to mitigate air quality impacts
and operate within the bounds of regulatory
reguirements.
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Table C.2-1. Overview of Federal, State, and DOE programs for air quality management.

Clean Air Act

Federal Program

State of 1daho Administration Program

DOE Compliance Program

National Ambient Air Quality
Standards

e Set limits on ambient air
concentrations of sulfur dioxide,
nitrogen dioxide, respirable
particul ate matter, carbon

monoxide, lead, and ozone (criteria

pollutants).

e Primary standards for protection of

public health; secondary standards
for protection of public welfare.

Prevention of Significant
Deterioration

e Limitsdeterioration of air quality

and visibility in areas that are better

than the National Ambient Air
Quality Standards.

e Requires Best Available Control
Technology on major sourcesin
attainment areas.

New Sour ce Performance Standards

e Regulate emissions from specific
types of industrial facilities (for
example, fossil fuel-fired steam
generators and incinerators).

National Emission Standards for
Hazardous Air Pollutants

e Control airborne emissions of
specific substances harmful to
human health.

e Specific provisions regulate
hazardous air pollutants and limit
radionuclide dose to a member of
the public to 10 millirem per year.

e Control emission of hazardous air
pollutants from combustion of
hazardous waste, as well as other
categories of activities that may
result in hazardous air pollutant
emissions.

Clean Air Act Amendments of 1990

e Sweeping changes to the Clean Air

Act, primarily to address acid rain,

nonattainment of National Ambient

Air Quality Standards, operating
permits, hazardous air pollutants,
potentia catastrophic releases of
acutely hazardous materias, and
stratospheric ozone depletion.

e Specific rules and policies not yet
fully devel oped and implemented

in all areas (for example, hazardous

air pollutants).

Rulesfor the Control of Air
Pollution in 1daho

Current Regulations of the State of
Idaho Department of Environmental
Quality (IDEQ 2001) include:

e |daho Ambient Air Quality
Standards - Similar to National
Ambient Air Quality Standards but
aso include standards for total
fluorides.

e New Source Program - Permit to
Construct is required for essentialy
any construction or modification of
afacility that emits an air pollutant;
major facilities require PSD
analysis and Permit to Construct.

e Carcinogenic and
Noncar cinogenic Toxic Air
Pollutant Increments - Defines
acceptable ambient concentrations
for many specific toxic air
pollutants associated with sources
constructed or modified after
May 1, 1994; requires
demonstration of preconstruction
compliance with toxic air pollutant
increments.

e Operating Permits - Required for
nonexempt sources of air
pollutants; define operating
conditions and emissions
limitations, as well as monitoring
and reporting regquirements.

Rules and Standards for Hazar dous

Waste

e Includes standards for hazardous
waste treatment facilities, including
limits on emissions.

e Consistent with Federal standards.

Policy to comply with applicable
regulations and maintain emissions at
levels aslow as reasonably achievable.
Policy implemented through DOE
orders:

¢ DOE (Headquarters) orders apply to
all DOE and DOE-contractor
operations.

¢ DOE-Idaho Operations Office
(DOE-ID) supplementd directives
provide direction and guidance
specific to the INEEL.

The most relevant DOE orders and

their DOE-ID supplemental directives

are:

e DOE Order 5400.1 establishes
general environmental protection
program requirements and assigns
responsibilities for ensuring
compliance with applicable laws,
regulations, and DOE policy.

¢ DOE Order 5400.5 provides
guidelines and requirements for
radiation protection of the public.

e DOE Order 5480.1B establishes the
Environment, Safety, and Health
Program for DOE operations
(implemented via DOE-ID
Supplemental Directive 5480.1).

e DOE Order 5480.4 prescribes the
application of mandatory
Environment, Safety, and Health
standards that shall be used by all
DOE and DOE-contractor
operations (implemented via DOE-
ID Supplemental Directive 5480.4).

e DOE Order 5480.19 provides
guidelines and requirements for
plans and procedures in conducting
operations at DOE facilities
(implemented via DOE-ID
Supplemental Directive 5480.19).

C.2-3
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C.2.2.1 Ambient Air Quality Standards

The Federal Clean Air Act establishes National
Ambient Air Quality Standards to protect public
health and welfare. Primary standards define the
ambient concentration of an air pollutant below
which no adverse impact to human hedth is
expected. A second category of standards
(called secondary standards) has been estab-
lished to prevent adverse impacts to public wel-
fare, including aesthetics, property, and
vegetation. Certain standards apply to long-term
(annual average) conditions; others are short-
term, applying to conditions that persist for peri-
ods ranging from one hour to three months,
depending on the toxic properties of the pollu-
tant in question. Ambient standards have been
developed for only a few specific contaminants,
namely, respirable particulate matter (particles
not larger than 10 micrometers in diameter,
which tend to remain in the lung when inhaled),
sulfur dioxide, nitrogen dioxide, carbon monox-
ide, lead, and ozone. (EPA has also promul-
gated an ambient air quality standard for fine
particulates [particulates not larger than 2.5
micrometers in diameter]. This standard,
together with a standard promulgated for ozone
averaged over an eight-hour period, have been
challenged by ongoing litigation, and as such
are not specifically addressed herein.) In addi-
tion, the State of Idaho has also established an
additional State ambient air quality standard for
fluorides in vegetation. This standard, however,
is less restrictive than more recently promul-
gated increments for toxic air pollutants. In this
EIS, "criteriaair pollutant” standards are used in
the regulatory compliance evauations of pro-
jected emissions from waste processing aterna-
tives.

The EPA and State of lIdaho have monitored
ambient air quality in an attempt to define areas
as either attainment (that is, the standards are not
exceeded) or nonattainment of the ambient air
quality standards, athough many areas are
unclassified due to alack of regional monitoring
data. The attainment status is specific to each
pollutant and averaging time. Designation as
either attainment or nonattainment not only indi-
cates the quality of the air resource, but also dic-
tates the elements that must be included in local
air quality regulatory control programs.
Unclassified areas are generally treated as being
in attainment. The elements required in nonat-
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tainment areas are more comprehensive (or
stricter) than in attainment areas. The region that
encompasses the INEEL has been classified as
attainment or unclassified for all National
Ambient Air Quality Standards, meaning that air
pollution levels are considered healthy. The
nearest nonattainment area lies some 50 miles
south of the INEEL in Power and Bannock
Counties, which has been designated as nonat-
tainment for the standards related to respirable
particulate matter.

Asdtated, the INEEL liesin an areawhich isin
attainment of all ambient air quality standards.
In compliance with state and federal programs,
detailed analyses are conducted to demonstrate
that implementation of proposed alternatives
will not result in violations of ambient air qual-
ity standards, or contribute to unacceptable
increases in pollutant levels. If the INEEL
werelocated in an areain which the attainment
or maintenance of ambient air quality stan-
dards is not well established, the proposed
alternatives would also be subject to Clean Air
Act conformity reviews. A conformity review
serves as a means to assure that a federal
action does not hinder or interfere with pro-
grams developed by state and federal agencies
to bring the area into compliance with ambient
air standards. Within Idaho, there are cur-
rently five federally designated air quality
nonattainment areas, and the Idaho
Department of Environmental Quality has
identified five additional areas of concern
based on air monitoring data. Each of these
areas is more that 50 miles from the INEEL
and will not be impacted under any of the pro-
posed alternatives.

C.2.2.2 Prevention of
Significant Deterioration

The Clean Air Act contains requirements to pre-
vent the deterioration of air quality in areas des-
ignated as attainment of the ambient air quality
standards. These requirements are contained in
the PSD amendments and are administered
through a program that limits the increase in spe-
cific air pollutants above the levels that existed
in what has been termed a baseline (or starting)
year. The amendments specify maximum allow-
able ambient pollutant concentration increases,
or increments. Increment limits for pollutant



level increases are specified for the nation as a
whole (designated as Class Il areas), and more
stringent increment limits (as well as ceilings)
are prescribed for designated national resources,
such as national forests, parks, and monuments
(designated as Class | areas). In Southeastern
Idaho, the Craters of the Moon Wilderness Area
isthe only Class | area. Increment values appli-
cable to the INEEL are presented in Section 4.7
(see Tables 4-14 and 4-15).

The State of daho Department of Environmental
Quality administersthe PSD Program. Proposed
new sources of emissions at the INEEL and
modifications are evaluated to determine the
expected level of emissions of all pollutants.
The INEEL is considered a major source for the
purposes of PSD, and as such, a PSD analysis
must be performed whenever any modification
would result in a significant net increase of any
air pollutant. Levels of significance range from
very small quantities (less than one pound) to
over 100 tons per year, depending on the toxic
nature of the substance. Significance levels
specified by the State of 1daho for nonradiol ogi-
cal pollutants are presented in Table C.2-2. For
radionuclides, significance levels range from
any increase in emissions to that which would
result in an offsite dose of 0.1 millirem per year
or greater, depending on total facility emissions.

ldaho HLW & FD EIS

If an INEEL facility requires a PSD permit, it
must be demonstrated that the source:

*  Will be constructed using best available
control technology (a level of control
which is technologically feasible and
considered cost-effective) to reduce air
emissions

*  Will operate in compliance with all pro-
hibitory rules

*  Will not cause adetriment to ambient air
quality at the nearby Craters of the
Moon Wilderness Area, a PSD Class |
area

« Will not cause exceedance of Class Il
increments at locations of ambient air

*  Will not adversely affect visibility

The evaluation aso includes an assessment of
potential growth and associated impacts to air
quality-related values-visibility, vegetation, and
soils.  Generdly, all PSD projects must go
through a public comment period with an oppor-
tunity for public review. Many sources at the
INEEL have undergone PSD reviews, most
recently the new INTEC CPP-606 boilers.

Table C.2-2. Significance levels specified by the State of Idaho for nonradiological

pollutants.”
Significance
level Significance level
Pollutant (tons per year) Pollutant (tons per year)

Carbon monoxide 100 Beryllium 4.0x10*
Nitrogen oxides 40 Mercury 0.1
Sulfur dioxide 40 Vinyl chloride 1
Particul ate matter Fluorides 3

Total particulate matter 25 Sulfuric acid mist 7

Respirable particulates’ 15 Hydrogen sulfide (H,S) 10
Volatile organic compounds’ 40 Total reduced sulfur (including H.,S) 10
Lead 0.6 Reduced sulfur compounds 10
Asbestos 7.0x10° (including H,S)

a  From IDAPA 58.01.01.006.92 (I DEQ 2001).

b.  Airborne particulate matter with a particle diameter of 10 micrometers or less.

c. Used asasurrogate for ozone.

DOE/EIS-0287



Appendix C.2

C.2.2.3 National Emission Standards
for Hazardous Air Pollutants

In addition to ambient air quality standards and
PSD requirements, the Clean Air Act designates
requirements for sources that emit substances
designated as hazardous air pollutants. These
requirements are specified in a program termed
National Emission Standards for Hazardous Air
Pollutants. Title 40 of the Code of Federa
Regulations Part 61, Subpart H, National
Emission Standards for Emissions of
Radionuclides other than Radon from
Department of Energy Facilities directly applies
to INEEL operations. This regulation estab-
lishes alimit to the dose that may be received by
a member of the public due to operations at
INEEL. The annua dose limit (10 millirem)
appliesto the maximally exposed offsite individ-
ual and is designed to be protective of human
health with an adequate margin of safety. The
regulation also establishes requirements for
monitoring emissions from facility operations
and analysis and reporting of dose.

The INEEL complies with the requirements of
the National Emission Standards for Hazardous
Air Pollutants through programs to monitor
radionuclide emissions, evaluate dose to nearby
residences, and report doses annually to the EPA.
Proposed new sources of emissions at the
INEEL and modifications are evaluated to iden-
tify the expected contribution to dose to nearby
residents. If specified levels (fractions of the
acceptable dose for combined site operations)
are exceeded, a National Emission Standards for
Hazardous Air Pollutants permit application is
prepared for submittal to the EPA. New sources
are also evaluated to determine emissions moni-
toring requirements.

In addition to radionuclides, emissions standards
have been established under the National
Emission Standards for Hazardous Air
Pollutants Program for several nonradiological
hazardous air pollutants, including benzene,
asbestos, and others, and many activities that
may result in emissions of hazardous air pollu-
tants. In accordance with Title 111 of the 1990
Amendments to the Clean Air Act, maximum
achievable control technology is specified by the
EPA for various source categories. Maximum
achievable control technology requiresalevel of
control at least as stringent as the best perform-
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ing (i.e., best controlled) sources within each
source category. Sources are required to imple-
ment programs or controls to comply with the
maximum achievable contral technology by the
scheduled implementation date. Several maxi-
mum achievable control technology standards
have been promulgated or proposed. The vast
majority of these standards are applicable to
major sources of hazardous air pollutants,
although some are applicable to area sources.
For purposes of this program, a "major
source" isonewhich has a potential to emit 10
tons per year or more of any one of the 188
listed hazardous air pollutants, or 25 tons per
year or more of any combination of listed haz-
ardous air pollutants. Facilities that release
lesser quantities are designated as "area
sources."

The INEEL currently isnot a major source for
HAP emissions. However, certain waste pro-
cessing facilities, including the New Waste
Calcining Facility and other facilities that
include thermal treatment processes, may be
regulated under the maximum achievable con-
trol technology rule for hazardous waste com-
bustion facilities, which is applicable to both
area and major sources. In September 1999,
EPA issued standards to control emissions of
hazardous air pollutants from hazardous waste
combustors (64 FR 52827). However, a num-
ber of parties sought judicial review of therule,
and subsequent agreements resulted in the
issuance of interim standards on February 13,
2002 (67 FR 6792) somewhat less stringent
than those of the September 30, 1999 ruling
(see Table C.2-3). Facilities are required to
comply with the interim standards by
September 30, 2003. Final standards are
expected to be issued by EPA by June 14, 2005.

C.2.2.4 State of ldaho Permit
Programs

The Idaho Air Pollution Control Program,
administered by the Department of
Environmental Quality, requires that permits be
obtained for potential sources of air pollutants.
Unless the source is specifically exempt [cate-
gorical exemptions are listed in IDAPA 58,
Title 1, Chapter 1, Sections 220 - 225 of the
Rules for Control of Air Pollution in Idaho
(IDEQ 2001)] from permitting requirements,
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Table C.2-3. |nterim maximum achievable control technology standards for

combustion of hazardous waste.

Standard?
Hazardous air pollutant or surrogate Existing Source New Source
Dioxins and furans (nanograms per dry standard cubic meter, as 0.20 0.20
2,3,7,8-TCDD equivaent)
Mercury (micrograms per dry standard cubic meter) 130 45
Particulate matter® (milligrams per dry standard cubic meter) 34 34
Hydrogen chloride and chlorine (parts per million by volume as 77 21
hydrogen chloride equival ents)
Semi-volatile metals (total lead and cadmium; micrograms per dry 240 120 (24)°
standard cubic meter)
Low-volatile metals (total antimony, arsenic, beryllium, and chromium; 97 97
micrograms per dry standard cubic meter)
Carbon monoxide® (parts per million by volume) 100 100
Hydrocarbons® (parts per million by volume, as propane) 10 10

TCDD = Tetrachlorodibenzo-P-Dioxin.

a  All maximum achievable control technology concentrations are based on dry, standard conditions corrected to 7 percent oxygen.

b.  Particulate matter is specified as a surrogate for control of non-mercury metals.

c. Interim standard isless stringent than that of the March 30, 1999 final rule (24 micrograms per dry standard cubic meter).

d. Pollutants are specified as surrogate indicators of good combustion control. Either pollutant can be used to demonstrate compliance.

Permits to Construct and Operate must be
obtained before a source can be constructed or
operated. The permits specify reguirements,
such as monitoring, reporting and recordkeep-
ing, or limitations on operating conditions, such
as emission limits.

In addition to individual source permits, the
INEEL is also required to comply with a
sitewide Title V operating permit, as stipulated
under the 1990 Clean Air Act Amendments. The
INEEL Title V Operating Permit contains spe-
cific emissions limits and conditions for opera-
tion. Thisformal permitting process allows the
State to determine that emissions will be ade-
quately controlled, the source will comply with
all emission standards and regulations, and pub-
lic health and safety will be adequately pro-
tected. Generaly, Operating Permit reviews
must go through a public review period with an
opportunity for public comment. The maximum
achievable control technology program (Title I
of the 1990 Clean Air Act Amendmentswhich is
discussed above) is administered under the Title
V program and also calls for public review and
comment.

C.2.2.5 State of ldaho Rules for
Toxic Air Pollutants

The Idaho Department of Environmental
Quality has promulgated rules and methodolo-
gies to estimate and control the potential human
health impacts of toxic air pollutants (pollutants
which by their nature are toxic to human or ani-
mal life or vegetation) from new or modified
sources. The method used to assess cancer risk
and other potential health impacts associated
with air emissions from current INEEL facilities
and proposed aternatives is summarized in
Appendix E-4, Health and Safety. These rules
are contained in IDAPA 58, Title 1, Chapter 1,
Sections 585 and 586 of the Rules for the
Control of Air Pollution in Idaho (IDEQ 2001)
and are implemented through the air quality per-
mit program described above. Threshold emis-
sion levels have been established for about 700
toxic air pollutants, based on the known or sus-
pected toxicity of these substances. Expected
(uncontrolled) emissions above these screening
thresholds must be evaluated using standard air
dispersion modeling techniques and risk assess-
ment methodol ogies to assess potential impacts.

DOE/EIS-0287
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As part of the permit evaluation process, require-
mentsrelated to toxic air pollution control equip-
ment, facility modifications, and materials
substitutions may be specified to limit ambient
levels of toxic air pollutants.

The State has defined acceptable ambient con-
centration levels for many toxic air pollutants,
including both carcinogenic (cancer causing)
and noncarcinogenic contaminants. These levels
are increments over existing levels and apply
only to sources that became operational after
May 1, 1994. For contaminants known or sus-
pected to cause cancer in humans, this level has
been defined as the acceptable ambient concen-
tration for acarcinogen. The acceptable ambient
concentration for a carcinogen is based on risk
and corresponds to that concentration at which
the probability of contracting cancer isonein a
million, assuming continuous exposure over a
70-year lifetime. This probability is often
described as an "individual excess cancer risk."
Excess, in the sense used here, means above the
normal cancer incidence rate, which is currently
about one in three for the U.S. population. An
individual excess cancer risk of onein amillion
or less is generally considered an acceptable
level of risk. The acceptable ambient concentra-
tion for a carcinogen differs for each carcino-
genic substance due to its carcinogenic potency,
as defined by the EPA. The State will grant a
permit if the calculated incremental risk due to
project emissions does not exceed the acceptable
ambient concentration for a carcinogen (that is,
does not result in an individual excess cancer
risk greater than onein amillion). If thislevel is
expected to be exceeded, a permit may still be
granted if (a) the calculated risk does not exceed
ten in amillion and (b) toxic reasonably achiev-
able control technology (which is similar to best
available control technology) is employed to
limit emissions of carcinogenic substances.

Many air contaminants do not cause cancer but
may contribute to other health impacts, such as
respiratory or eye irritants, or impacts to the car-
diovascular, reproductive, central nervous or
other body systems. Levels of significance for
noncarcinogenic substances are called accept-
able ambient concentrations. Acceptable ambi-
ent concentrations are assigned for each of the
listed non-carcinogenic toxic air pollutants based
on acceptable exposure limits for occupational
workers and other reference sources of informa-
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tion for the contaminant in question. For an
added margin of safety, the State generally sets
the acceptable ambient concentration at one-
hundredth of the acceptable occupational expo-
sure level. Permits are granted if incremental
emissions from the new or modified source are
expected to result in annual average concentra-
tions below the acceptable ambient concentra-
tions. However, if the acceptable ambient
concentrations are expected to be exceeded, a
permit may still be granted based on considera-
tion of other factors, such as the toxicity of the
substance and anticipated level of exposure.

C.2.2.6 Standards for Hazardous
Waste and Toxic Substance
Control

In addition to regulations designed specifically
for air resource protection, projects which
include handling or treatment of hazardous sub-
stances are required to comply with various
Federal and State environmental regulatory pro-
grams, which incorporate certain requirements
on releasesto air. Among the most important of
these requirements for hazardous waste inciner-
ation are the standards for the destruction of
organic hazardous constituents in solid wastes
prescribed by EPA (40 CFR 264, Subpart O) and
Department of Environmental Quality (IDAPA
58.01.05.008) regulations.  Polychlorinated
biphenyl incineration must achieve the minimum
99.9999 percent destruction and removal effi-
ciency of the Toxic Substances Control Act,
while incineration of other difficult-to-destroy
compounds, such as chlorobenzene and carbon
tetrachloride, must achieve a minimum 99.99
percent destruction and removal efficiency. The
Resource Conservation and Recovery Act per-
formance standards for hydrogen chloride emis-
sions in IDAPA 58.01.05.008 require either 99
percent hydrogen chloride removal or lessthan 4
pounds per hour hydrogen chloride emission rate
during the incineration of chlorinated wastes.

c.2.2.7 U.S. Department of Energy
Orders and Guides

DOE has developed and issued a series of orders
and guides to ensure that all operations comply
with applicable environmental, safety, and health
regulations and DOE internal policies, including



the concept of maintaining emissions and expo-
sures to the public and workers at levels that are
as low as reasonably achievable. The aslow as
reasonably achievable concept is employed in
the design and operation of all facilities and
appliesto all typesof air pollutants (for example,
radionuclides, carcinogens, toxic and criteria air
pollutants).

C.2.3 AIR QUALITY IMPACT
ASSESSMENT METHODOLOGY

Severa distinct types of evaluations have been
performed to assess air quality for existing con-
ditions and future actions. These are:

* Radiological air quality assessments,
which are performed for radionuclide
emissions from stationary (stack and
diffuse) sources

* Nonradiological air quality assessments,
which are performed for criteria and
toxic air pollutant emissions from sta-
tionary (stack and diffuse) operational
sources

» Degradation of visibility assessments,
which are performed for certain criteria
emissions from stationary sources

* Fugitive dust and combustion product
emissions associated with construction
equipment and some operational sources

» Assessments of criteria pollutant emis-
sions from mobile sources.

This section describes the methodology used in
each type of air quality assessment, including the
general approach to source term estimation and
atmospheric dispersion modeling, and specific
information on related assumptions, methods,
and data used in the analyses.

C.2.3.1 Source Term Estimation

The type and quantity of pollutants emitted to air
from a specific source, or group of sources, is
often referred to as the source term. The base-
line source term was compiled from INEEL
emissions inventory reports (DOE 1996b,
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1997b, 1998) and National Emission Standards
for Hazardous Air Pollutants reports (DOE
1996a, 1997a, 2000, 2001), with projected
increases as described in the SNF & INEL EIS
(Section 5-7, and Appendix F-3). The source
term for each of the proposed waste processing
alternatives was developed using information
contained in the project data summaries and sup-
porting documentation. Emission rates were cal-
culated for each project, and these were
compiled, evaluated, and processed for use in
dispersion modeling. The assumptions and
methods used for specific project emission rate
calculations are documented in the engineering
data files which have been prepared to support
each individual project. Emission rates for each
alternative were determined by summing the
emission rates for each project associated with
that aternative. In the case of the waste pro-
cessing aternatives, all facilities were assumed
to operate concurrently. For some decommis-
sioning activities, however, some corrections
were applied to account for the fact that closure
activities were sequential.

Process Emissions

The project data sheets and supporting docu-
mentation contain estimates of radionuclide and
nonradiological pollutant emission rates for
those projects that include waste handling or
processing. DOE estimated these emissions for
each project based on the nature of the process
and the composition of process materials. The
estimation method includes assumptions regard-
ing the amount of material that could enter the
process exhaust and the amount that would pass
through air pollution control systems and be
released to the atmosphere. Where applicable,
release estimates relied on experience with facil-
ities or processes similar to the one being evalu-
ated.

The primary data source for radionuclide emis-
sions from principal waste processing facilities
is a report by McDonald (1999). This report
was subsequently modified to revise informa-
tion on tritium emissions for the Direct
Vitrification  Alternative (McDonald 2000).
There was no change in the estimated amount
of tritium emissions, but rather in the identity
of the process facility at which the emissions
would occur. For radionuclides other than tri-
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tium, rel ease estimates are based on actual emis-
sions released from existing waste processing
facilities at the Idaho Nuclear Technology and
Engineering Center (INTEC). This approach
assumes that radionuclide concentrations in
the gaseous effluent from waste treatment pro-
cesses will be similar to historical levels (as
measured in the INTEC Main Stack), and that
the emission rate for these processes will be
proportional to volumetric flow rate. This
approach takes advantage of actual measure-
ment data gathered during waste processing at
INTEC, and does not rely on estimates of
radionuclide inventory in the wastes. Thus,
revised estimates of radionuclide inventory
made since theissuance of the Draft EI Sdo not
affect the validity of these emission rate esti-
mates.

Emissions released during 1996 (a year in which
no calcining was performed) from the waste
evaporator and fractionator were used as a basis
for estimating emissions from the following pro-
jects associated with proposed waste processing
alternatives:

* Newly Generated Liquid Waste and
Tank Farm Heel Waste Management

* Process Equipment Waste Evaporator
and Liquid Effluent Treatment and
Disposal Facility

« No Action Alternative.

For proposed alternatives which involve calcina-
tion, emissions are patterned after releases from
the INTEC main stack during 1997 (a year in
which calcining was performed). The specific
projects covered by this estimation method are:

o Cadcining SBW including New Waste
Calcining Facility Upgrades

e Vitrification of Separated High-Activity
Waste

e Denitration and Grouting of Low-
Activity, Class A Waste

e Denitration and Grouting of Low-
Activity, Class C Waste
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« Vitrification of Calcine and SBW.

For these projects, DOE calculated emissions by
multiplying the concentration of radionuclidesin
the 1997 offgas by the annual volume of gas that
each of the proposed projects would discharge.

DOE estimated tritium emissions by dividing the
current inventory of tritium in mixed transuranic
waste/sodium-bearing waste (SBW) (the only
waste stream with a significant quantity of tri-
tium) by the number of years that a thermal
waste process would be applied to that waste.

For projects other than those listed above, DOE
estimated building emissions using a genera
method based on the assumption that the primary
radionuclides in building exhaust are present in
the same proportion as in calcine or tank waste
(whichever ismore appropriate). Thetotal activ-
ity is assumed for dose assessment purposes to
be divided among strontium-90, cesium-137,
and plutonium-239 according to the following
table:

Fraction of total activity

Radionuclide Calcine Tank waste
Strontium-90 0.90 0.49
Cesium-137 0.10 0.51
Plutonium-239  2.6x10° 3.3x10°

It was further assumed that for general building
ventilation, these radionuclides are present at a
concentration of 1 percent of the derived air con-
centration, which is alimit for radionuclide con-
centration specified in 10 CFR 835. Thisgeneral
method was used for estimating emissions in
general building ventilation during facility oper-
ation and dispositioning, aswell as for processes
associated with projects other than those speci-
fied above. Thislatter category includes projects
such as Calcine Retrieval and Transport, Mixing
and Hot Isostatic Pressing, and the Direct
Cement Process.

Estimates of nonradiological air pollutant
releases from thermal waste treatment processes
have been performed by Kimmitt (1998) using
release data previously developed by Abbott et



al. (1999). These estimates are consistent with
EPA guidance (EPA 1994) and are based on the
following factors:

« Contaminant concentrationsin the waste

» Formation of products of incomplete
combustion (such as dioxins and furans)

« Materia flow rates

e Air pollution control system perfor-
mance.

Since little data are available on contaminant
levels in the waste to be treated (for example,
organic content of calcine), DOE assumed that
up to 5 percent of the organic contaminants in
the original liquid high-level waste (HLW) are
retained in the calcine. The performance of air
pollution control systems is based on vendor
data and technical literature sources.

Fossil Fuel Combustion varoducts

DOE estimated criteria and toxic air pollutant
emissions associated with fossil fuel combustion
for each project. These emission rates are based
on the amount of fossil fuel that would be burned
to produce an amount of steam required by the
project for process use and building heating and
air conditioning. A similar method was used to
estimate emission from diesel fuel-burning
equipment (cranes, loaders, haulers, etc.) that
would be required to support project construc-
tion, operation, and decontamination and decom-
missioning at the end of its useful life. These
calculations are documented in the Project Data
Sheets for each project. In addition to the crite-
ria pollutant emissions documented in the
Project Data Sheets, the air resource assessment
estimated toxic air pollutant emission rates asso-
ciated with assumed fuel oil combustion rates.
These estimates are based on the EPA-recom-
mended emission factors [specified in EPA
(1998)] for residual oil-fired boilers.

Table C.2-4 presents the emission factors used
for nonradiological pollutant releases from fuel
oil combustion. Sulfur dioxide emission rates
are based on a maximum fuel sulfur content of
0.3 percent, which is a condition of the PSD
permit issued for recently installed boilers at
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the INTEC Service Building Power House
(CPP-606). The limit has been voluntarily
applied sitewide. The assessment of cumulative
sulfur dioxide impacts includes emissions from
existing INEEL facilities that are based on a
maximum fuel sulfur content of 0.5 percent,
and are thus conservative.

Radionuclide and
Toxic Emission Screening

Numerous radionuclides or nonradiological
toxic air pollutants could be present in airborne
effluents from facilities associated with the
waste processing alternatives. Typically, how-
ever, relatively few substances contribute signif-
icantly to the risk. DOE performed screening
evaluations to identify the most significant sub-
stances, based on substance toxicity and emis-
sion rates, in an attempt to reduce the number of
individual pollutants to be quantitatively
assessed for impacts. The radionuclide screen-
ing was based on a screening factor (SFer) which
is the product of the estimated radionuclide
emission rate (Q, in curies per year) and an
effective dose factor (DF«). The dose factors
consider all important exposure pathways
(inhalation, ingestion and external exposure) and
were obtained from National Council on
Radiation Protection Report No. 123 11,
"Screening Models for Releases of
Radionuclides to Atmosphere, Surface Water,
and Ground - Work Sheets’ (NCRP 1996).
Thus, for each radionuclide i:

SFeti = Qi X DFet;

The radionuclides which collectively accounted
for a nominal 99 percent of the effective dose
were retained for release modeling and dose
assessment.

The inclusion of specific toxic air pollutants in
emissions estimates is based on the guidance
provided in EPA (1994). The process for selec-
tion and characterization of toxicsis documented
in Abbott et a. (1999).

Fugitive Dust Generation

DOE estimated the amount of fugitive dust gen-
erated from construction of facilities based on

DOE/EIS-0287
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Table C.2-4.

Emission factors used for criteria and toxic air pollutants from fuel oil combustion.

Emission factor
(pounds/
1,000 gallons)®

Criteria pollutants and
carbon dioxide

Emission factor
(pounds/
1,000 gallons)®

Organic compounds

Emission factor
(pounds/
1,000 gallons)®

Metals

Emission
factor (pounds/
1,000 gallons)®

Steam generation Diesel engines Steam generation and diesel engines Steam generation and diesdl engines

Sulfur dioxide 43 73 Benzene 2.4x10* Antimony 5.3x10°2

Particul ate matter 2.0 27 Ethylbenzene 6.4x10°° Arsenic 1.3x107

Carbon monoxide 5.0 470 Formaldehyde 0.030 Barium 2.5x10°3

Nitrogen dioxide 20 400 Naphthalene 1.1x10° Beryllium 2.8x10°

Total organic 0.25 85 1,1,1-Trichloroethane 2.4x10™ Cadmium 4.0x10*

compounds

Carbon dioxide 2.2x10* 2.3x10* (methyl chloroform)
Toluene 6.2x10° Chloride 0.35
o-Xylene 1.1x10* Chromium (total) 8.5x10™

-5 Chromium -4

Acenaphthene 2.1x10 (hexavalent) 2.5x10
Acenaphthylene 2.5x107 Cobalt 6.0x1073
Anthracene 1.2x10°® Copper 1.8x10°2
Benz(a)anthracene 4.0x10°® Fluoride 0.037
Benzo(b,k)fluoranthene 1.5x10°® Lead 1.5x10°
Benzo(g,h,i)perylene 2.3x10°® Manganese 3.0x10°
Chrysene 2.4x10° Mercury 1.1x10™
Dibenzo(a,h)anthracene 1.7x10° Molybdenum 7.9x10*
Fluoranthene 4.8x10° Nickel 0.085
Fluorene 4.5x10° Phosphorus 9.5x10°
Indeno(1,2,3-cd)pyrene 2.1x10°® Selenium 6.8x10™
Phenanthrene 1.1x10° Vanadium 0.0318
Pyrene 4.3x10°® Zinc 0.0291
Chlorinated dibenzo-p-dioxins 3.1x10°

a  Source: Tables1.3-1,1.3-3, and 1.3-12 of EPA (1998) using 0.3 percent sulfur content of fuel.

b.  Source: Project Data Sheets (Appendix C.6).

c. Source Table1.3-8 of EPA (1998).

d. Source: Table1.3-10 of EPA (1998).
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the area of land that would be disturbed. The
total amount of fugitive dust is estimated using
the EPA-recommended factor of 1.2 tons per
acre disturbed for each month of construction
(EPA 1998). This same factor was used to esti-
mate dust generation from disposition of facili-
ties. In most cases, it was conservatively
assumed that construction and dispositioning
would persist for 12 months per year; however,
some activities related to Tank Farm and bin set
disposition assume that dust-generating activi-
ties would occur for only 6 months per year.

C.2.3.2 Radiological Assessment
Methodology

This section summarizes information on the data
and methods used to assess radiological condi-
tions and dose to individuals at onsite and offsite
locations due to routine emissions of radionu-
clides from existing and proposed INEEL facili-
ties.

Model Selection and Application

The computer program GENII, Version 1.485 3-
Dec-90 (Napier et a. 1988), was used to calcu-
late doses from all pathways and modes of
exposure likely to contribute significantly to the
total dose from airborne releases. These are:

 [External radiation dose from radionu-
clidesin air

 External dose from radionuclides
deposited on ground surfaces

¢ [nterna dosefrom inhalation of airborne
radionuclides

* Internal dose from ingestion of contami-
nated food products.

GENII incorporates algorithms, data, and meth-
ods for calculating doses to various tissues and
organs and for determination of effective dose
equivalent, based on the recommendations of the
International  Commission on Radiological
Protection, as contained in Publications 26 and
30 (ICRP 1977, 1979). It should be noted that
newer weighting factors for determination of
effective dose are available in International

ldaho HLW & FD EIS

Commission on Radiation  Protection
Publication 60 (ICRP 1991); however,
International  Commission on Radiation
Protection 26/30 weighting factors are used here
since these still form the basis for Federal regu-
lations and DOE Orders (e.g., 10 CFR 20, 10
CFR 834, etc.). The newer weighting factors of
International  Commission on Radiation
Protection 60 have not yet been adopted for use
in the U.S., since their use would require a num-
ber of adjustments to existing regulations. Also,
as pointed out in the Preface to Federal Guidance
Report 12 (EPA 1993), for most radionuclides
these dose coefficients are not very sensitive to
the choice of weighting factors.

The GENII model has severa technical advan-
tages over other avail able methods, including the
ability to assess dose from many different
release scenarios and exposure pathways. In
addition, it conforms to the strict quality assur-
ance requirements of Quality Assurance
Program Requirements for Nuclear Facilities
[ASME (1989), Basic Requirement 3 (Design
Control) and Supplementary Requirement 3S-1
(Supplementary Requirements of Design
Control)], which includes requirements for veri-
fication and validation of computer codes.

Release Modeling

Releases from stacks or vents may be modeled
as either elevated or ground-level releases. For
this EIS, the decision whether to model a given
emission point as a stack or ground-level release
was based on guidance issued by the EPA (EPA
1995q). This guidance is used by the INEEL in
the dose assessments performed annually to
assess compliance with the National Emission
Standards for Hazardous Air Pollutants dose
limit. In generd, if the height of the release
point is less than or equal to 2.5 times the height
of attached or nearby buildings, turbulent (wake
and downwash) effects are assumed to influence
the release, effectively lowering the release
height to ground level. In some cases, stacks at
existing facilities were modeled as individual
release points; in other cases, sources were
grouped together and treated as a single release
point. For example, in the baseline modeling,
elevated sources at the Power Burst Facility (the
Waste Experimental Reduction Facility North
and South Stacks and the Power Burst Facility
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Stack) were modeled as individual elevated
releases. Conversely, effluents from various
vents at the Naval Reactors Facility were
summed and treated as a single ground-level
release.

The stack design for many of the proposed waste
processing facilities are preliminary; however, it
can be assumed that these stacks would conform
to "good engineering practice" and would be tall
enough to provide good dispersion. The stack
parameters used for waste processing facility
modeling are presented in Table C.2-5.

Meteorological Data

The atmospheric transport modeling performed
as part of these radiological assessments was
based on actual meteorological conditions mea-
sured at eight different locations at the INEEL.
In particular, the data files prepared for these
assessments were derived from observations at
INEEL wesather stations over the period 1987
through 1991. Radionuclide emissions from
those current or proposed facilities at INTEC
having tall stacks were modeled using meteoro-
logical data from the 200-foot (61-meter) level
of the Grid IIl monitoring station, which is
located about 1.5 kilometers north of INTEC.
These data are presented in aformat specifically
prepared for the radiological impact assessment
modeling as a joint frequency distribution of
wind speed, direction, and atmospheric stability
classin Table C.2-6. The data set showsthe per-
cent of time that the wind is blowing toward spe-
cific compass directions (S, SSW, SW, etc.),
grouped first by atmospheric stability category
and then by wind speed group. Meteorological
data sets used in the baseline dose assessments
for existing facilities are documented in DOE
(19964, 1997a). Meteorological datasetsusedin
the dose assessments for future facilities not
associated with waste processing alternatives are
documented in Leonard (1992).

Receptor Locations

Doses were assessed for individuals located at
the onsite and offsite locations of highest pre-
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dicted dose and for the surrounding population,
as described below.

Maximally Exposed Individual. The offsite indi-
vidual whose assumed location and habits are
likely to result in the highest dose is referred to
as the maximally exposed individual. The loca-
tion of the maximally exposed individual was
identified on the basis of the source-receptor dis-
tance and direction combination that yielded the
highest predicted offsite dose. In the SNF &
INEL EIS, radiation dose was calculated for the
minimum distance from each of the major
INEEL source areasto the site boundary for each
of the 16 compass directions. Since this|ocation
was assessed separately for emissions from each
of themajor INEEL facility areas, the maximally
exposed individual receptor locations are merely
points on the INEEL boundary and do not corre-
spond to any actual residences or quarters. The
maximum impacts at these points were conser-
vatively summed to derive cumulative impacts,
without consideration of the fact that the maxi-
mum impact points may be spatially separated.
The actual maximally exposed individua loca
tions for five of the eight major INEEL facility
areas (INTEC, Central Facilities Area,
Radioactive Waste Management Complex,
Power Burst Facility/Waste Experimental
Reduction Facility, and Test Reactor Areq) are
al located adong a segment of the southern
boundary; the maximally exposed individual
locations for Naval Reactors Facility, Argonne
National Laboratory-West, and Test Area North
are al distantly located. Although unredlistic,
this summation process served to establish the
upper-bounding dose. Despite the inherent con-
servatism, the results obtained were low; further
resolution of the actual maximally exposed indi-
vidual location and dose was not necessary.

In this EIS, the dose to the maximally exposed
individual from existing facilities (i.e., the base-
line case) is taken from the annual National
Emission Standards for Hazardous Air
Pollutants compliance evaluations (DOE 19963,
19974). The highest of the values for 1995 and
1996 - two recent years when no calcining was
performed - is used. The dose from reasonably
foreseeable projectsis assumed to be represented
by the dose calculated for the SNF & INEL
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Table C.2-5. Stack parameters for facilities associated with waste processing alternatives.

Exhaust Volumetric flow
Base elevation Stack height Stack diameter temperature  rate (actual cubic  Exit velocity
Project/Process Stack identifier (meters) (feet) (feet) (°Celcius) feet per minute)  (feet per minute)
Proposed facilities
Full Separations Stack P9A 1,498 130 9.5 38 166,180 2,344
Vitrification Facility Stack P9B 1,498 108 10 38 191,467 2,438
LAWT Facility Stack PIC 1,498 152 5.0 38 49,639 2,528
Transuranic Separations Stack P49A 1,498 130 95 38 166,180 2,344
Transuranic/Class C LAWT Stack P49C 1,498 152 5.0 38 49,639 2,528
HIP Facility Stack P71 1,498 108 10 38 172,000 2,190
Direct Cement Facility Stack P80 1,498 243 10 38 262,000 3,336
Early Vitrification Facility Stack P88 1,498 108 10 38 205,407 2,615
Steam Reforming Facility Stack P2002A 1,498 80 0.67 500 1,000 2,836
Direct Vitrification Facility Stack P88 1,498 108 10 38 205,407 2,615
Cslon Exchange Stack P111 1,498 152 5.0 38 49,639 2,528
Alternate SBW Treatment Stack P115 1,498 130 9.5 38 126,000 1,778
Other INTEC facilities
INTEC main stack® 708-001 1,498 250 6.5 33 100,000 3,014
Newly installed boiler” CPP-606 1,499 50 2.0 189 14,150 4,504
Ground-level Area Sources
Elevation (meters) Release Height Areasize
Diesel equipment area 1,498 1 meter above ground level 100 meters by 100 meters

a

b.

The INTEC main stack would be the release point for emissions from the Process Equipment Waste Evaporator and Liquid Effluent Treatment and Disposal Facility (as well asfrom
other existing INTEC facilities including the Tank Farm and some of the calcine bin sets).

Used as a surrogate for future diesel-fuel burning equipment that could replace or supplement existing steam facilities to meet HLW processing steam demand. Stack parameters are
patterned after stacks from existing fuel-burning equipment at this location.

Cs = cesium; HIP = Hot Isostatic Press; LAWT = low-activity waste treatment; SBW = sodium-bearing waste; TRU = transuranic.
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Table C.2-6. Joint frequency distribution data set from the 61-meter level of the
INEEL Grid lll monitoring station for use in radiological impact
assessment modeling.

0.21
0.04
0.04
0.17
0.16
0.44
0.25
0.06
0.15
0.55
0.32
0.77
0.02
0.07
0.07
0.45
0.34
0.35
0.00
0.00
0.06
0.67
0.15
0.05
0.00
0.00
0.00
0.64
0.03
0.00
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

7
1.04

0.34
0.06
0.07
0.29
0.19
0.51
0.45
0.18
0.35
1.78
0.75
1.65
0.05
0.12
0.19
2.59
1.26
1.20
0.00
0.00
0.07
1.47
0.80
0.20
0.00
0.00
0.00
0.61
0.12
0.00
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00

6 1

2.46

0.31
0.03
0.07
0.17
0.17
0.49
0.58
0.21
0.40
1.05
0.52
1.38
0.05
0.16
0.33
2.36
0.93
1.25
0.00
0.00
0.08
1.60
0.80
0.25
0.00
0.00
0.00
0.74
0.17
0.01
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

1
4.47

0.23
0.01
0.02
0.09
0.09
0.33
0.49
0.11
0.09
0.20
0.15
0.67
0.03
0.09
0.13
0.33
0.17
0.37
0.00
0.00
0.03
0.35
0.16
0.07
0.00
0.00
0.00
0.16
0.07
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

INEL Grid 111 61 M Level - 1987-1991

61.0°
6.93
022 020
001 001
001 001
0.03 0.06
0.07 0.08
025 022
040 034
0.03 0.02
0.02 0.01
0.07 0.04
0.07 0.04
034 024
0.02 0.01
0.04 0.03
0.02 0.02
0.07 0.05
0.04 0.03
0.12 0.06
0.00 0.00
0.00 0.00
0.02 0.01
0.06 0.03
0.03 0.01
0.01 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.02 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

9.61

0.26
0.01
0.01
0.05
0.04
0.18
0.31
0.02
0.02
0.08
0.06
0.21
0.02
0.04
0.02
0.08
0.06
0.04
0.00
0.00
0.02
0.08
0.06
0.00
0.00
0.00
0.00
0.04
0.01
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.19

0.23
0.02
0.01
0.08
0.06
0.20
0.49
0.05
0.05
0.10
0.09
0.27
0.04
0.12
0.08
0.22
0.11
0.15
0.00
0.00
0.07
0.26
0.13
0.02
0.00
0.00
0.00
0.16
0.03
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.19
0.03
0.01
0.08
0.06
0.15
0.63
0.08
0.11
0.17
0.09
0.31
0.08
0.20
0.14
0.36
0.21
0.17
0.00
0.00
0.10
0.40
0.13
0.02
0.00
0.00
0.00
0.29
0.03
0.00
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.00°

0.17
0.02
0.01
0.08
0.07
0.17
0.66
0.12
0.10
0.30
0.17
0.51
0.10
0.39
0.33
0.91
0.34
0.33
0.00
0.01
0.23
1.28
0.33
0.01
0.00
0.00
0.00
1.10
0.06
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00

0.12
0.01
0.02
0.05
0.07
0.17
0.57
0.08
0.12
0.32
0.15
0.47
0.09
0.40
0.58
1.18
0.49
0.43
0.00
0.00
0.46
2.95
0.88
0.10
0.00
0.00
0.01
3.53
0.37
0.00
0.00
0.00
0.00
2.88
0.01
0.00
0.00
0.00
0.00
0.47
0.00
0.00

0.12
0.01
0.01
0.05
0.05
0.17
0.32
0.05
0.03
0.20
0.18
0.48
0.08
0.20
0.21
0.70
0.38
0.34
0.00
0.00
0.27
1.78
0.69
0.11
0.00
0.00
0.01
1.98
0.28
0.00
0.00
0.00
0.00
2.13
0.01
0.00
0.00
0.00
0.00
0.48
0.00
0.00

0.10
0.01
0.01
0.06
0.05
0.18
0.24
0.03
0.04
0.10
0.07
0.35
0.02
0.10
0.07
0.22
0.15
0.18
0.00
0.00
0.10
0.44
0.11
0.01
0.00
0.00
0.01
0.38
0.04
0.00
0.00
0.00
0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.12
0.00
0.01
0.06
0.05
0.17
0.14
0.01
0.02
0.07
0.06
0.32
0.02
0.05
0.05
0.12
0.08
0.08
0.00
0.00
0.04
0.16
0.02
0.01
0.00
0.00
0.00
0.12
0.01
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

0.09
0.00
0.01
0.05
0.07
0.20
0.18
0.01
0.01
0.08
0.07
0.34
0.02
0.08
0.03
0.12
0.12
0.12
0.00
0.00
0.05
0.08
0.01
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.17
0.01
0.01
0.10
0.07
0.30
0.18
0.02
0.03
0.12
0.09
0.38
0.01
0.06
0.06
0.21
0.17
0.16
0.00
0.00
0.04
0.40
0.08
0.01
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Starting from left, these values indicate the number of wind speed data groups in the file, number of atmospheric stability data groups
in file, number of seasonal data groupsin file, number of time-of-day data groupsin file, and the height (in meters) at which the joint

frequency data applies.
These values represent the average wind speed for each wind speed group, in meters per second.
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Preferred Alternative (modified as described
below) and the Advanced Mixed Waste
Treatment Project.

The maximally exposed individual dose from
emissions associated with waste processing or
facilities disposition aternatives was modeled
using GENII, and then added to the baseline
dose and projected increases to determine the
cumulative offsite maximally exposed individual
dose.

Population Dose. Population dose is not
assessed annually as part of the National
Emission Standards for Hazardous Air
Pollutants assessment, so the baseline dose for
this EIS is based on assessments performed for
the SNF & INEL EIS. Inthe SNF & INEL EIS,
dose was assessed for the collective population
residing in a circular area defined by a radius of
50 miles extending out from each major INEEL
facility. Population data used were based on
1990 census data provided by the U.S. Census
Bureau. For projects associated with SNF &
INEL EIS alternatives and projects expected to
become operational before June 1, 1995, growth
projections for the counties surrounding the
INEEL were applied. These growth estimates
are approximately 10 percent per decade. The
period covered by the SNF & INEL EIS analysis
extends to the year 2010, and the population
doses reported in Section 5.7, Air Resources, of
Volume 2 of that EIS are the highest obtained for
any year throughout this period.

For this EIS, the population dose assessment
applies only to the population residing within 50
miles of the INTEC, where waste processing and
facilities disposition aternatives are proposed to
be implemented. The distribution of this popu-
lation by distance and direction from INTEC,
based on 1990 census data, is presented in Table
C.2-7. Recently, 2000 census data became
available, and the total population within this
50-mile radius was reassessed. The population
increased from 118,664 in 1990 to 139,018 in
2000 (Pruitt 2002), representing an average
growth of about 1.6 percent per year. It was
assumed that the change in each distance and
direction segment would be proportional to the
change in total population, thereby allowing
scaling of the dose calculated using the input
file shown in Table C.2-7. A correction factor
of 2.0 (equivalent to an annual growth rate of
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about 1.6 percent) was applied to this popula-
tion dose assessment to account for growth over
the period 1990 to approximately 2035.

Noninvolved INEEL Worker. INEEL workers may
be exposed to radiation attributable to INEEL
sources both as adirect result of job performance
(such as work within a radiologically controlled
area) and incidentally (such as from airborne
releases from facilities within their work area, as
well as more distant sources within the INEEL).
Direct job-related occupational exposure is
beyond the scope of this section and is discussed
in Sections 5.2.10 and 5.3.8 (Health and Safety)
of this EIS. An INEEL worker incidentally
exposed to onsite concentrations of radionu-
clides is referred to here as a "noninvolved
worker." Exposures to noninvolved workers
were assessed in the SNF & INEL EIS (for exist-
ing sources and future projects) and in this EIS
(for proposed waste processing and facilities dis-
position alternatives). For this EIS, DOE
reassessed the dose to the highest noninvolved
worker using the most recently available data
(1998) on emissionsfrom existing INEEL facil-
ities (RBA 2000).

The dose to the maximally exposed noninvolved
worker was assessed using the general method-
ology described in previous sections. However,
worker dose calculations did not include the
food ingestion pathway (since workers do not
consume food products grown onsite), and expo-
sure times were reduced to reflect the amount of
time a worker would spend onsite (assumed to
be 2,000 hours per year). Asin the case of the
offsite maximally exposed individual, the maxi-
mally exposed worker dose actualy appliesto a
location and not a real individual. It is conser-
vatively assumed that any location within a
major INEEL facility area could be occupied by
aworker on afull-time basis (i.e., 2000 hours per
year). Doses were assessed for locations within
INTEC and at all other major INEEL areas.
The highest dose due to the existing sources
was found to occur at the Radioactive Waste
Management Complex.

Baseline Dose and Cumulative
Dose Determination

DOE assessed cumulative radiological impacts
by summing the doses from existing (baseline)

DOE/EIS-0287



1L820-s13/304a

g1-2’0

Table C.2-7. Population distribution within 50 miles of INTEC.

a

Distance (miles) Sector
0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 total Direction

0 0 0 0 0 0 6 22 350 2,394 2,772 S

0 0 0 0 0 0 0 0 0 29 29 SSwW

0 0 0 0 0 0 0 2 0 0 2 SW

0 0 0 0 0 0 3 6 6 97 112 WswW

0 0 0 0 0 0 157 45 10 22 234 W

0 0 0 0 0 0 1,049 914 45 4 2,012 WNW

0 0 0 0 0 0 3 167 317 648 1,135 NW

0 0 0 0 0 0 52 32 11 10 105 NNW

0 0 0 0 0 0 113 46 15 6 180 N

0 0 0 0 0 0 0 0 199 38 237 NNE

0 0 0 0 0 0 0 403 663 196 1,262 NE

0 0 0 0 0 0 0 43 495 2,079 2,617 ENE

0 0 0 0 0 0 0 1 674 66,430 67,105 E

0 0 0 0 0 0 0 26 514 11,473 12,013 ESE

0 0 0 0 0 0 10 413 15,169 4,786 20,378 SE

0 0 0 0 0 0 30 135 1,528 6,758 8,451 SSE

0 0 0 0 0 0 1,423 2,255 19,996 94,970 118,664  Population
total

Based on 1990 Census; centered on Universal Transverse Mercator (UTM) Coordinates 343,924 meters East; 4,825,948 meters North. Values are number of people residing within sector

of specified distance and direction (see text for adjustment based on 2000 census).

2'0 xipuaddy



sources, foreseeable increases to the baseling,
and projected doses associated with waste pro-
cessing options. The bases used to estimate
baseline doses and foreseeable increases are
described below and summarized in Table C.2-8.

Maximally Exposed Individual. The baseline
dose is determined from the 1996 National
Emission Standards for Hazardous Air
Pollutants evaluation as described above. It is
assumed that the annual dose calculated for the
SNF & INEL EIS Preferred Alternative and the
Advanced Mixed Waste Treatment Project repre-
sents foreseeable increases to the baseline.
However, the SNF & INEL EIS dose was modi-
fied to (a) eliminate the dose contributions that
are from facilities that are no longer planned, are
located at Test Area North, or are assessed under
the waste processing impacts, and (b) add the
dose contributions from the proposed Advanced
Mixed Waste Treatment Project Preferred
Alternative (Micoencapsulation Option). This
results in a baseline dose of 0.031 millirem per
year and a foreseeable increase of 0.13 millirem
per year, resulting in atotal baseline dose of 0.16
millirem per year.

Population Dose. The SNF & INEL EIS annual
dose from existing sources and increases that
were foreseeable at the time the analysis was
performed was 0.32 person-rem, and the
Preferred Alternative dose was 2.6 person-rem
per year. The ldaho Waste Processing Facility (a
conceptual facility which has since been
replaced by the Advanced Mixed Waste
Treatment Project) accounted for more than half
of this dose. In addition to project-related mod-
ifications, the baseline population dose is aso
multiplied by 1.5 to account for estimated popu-
lation growth between roughly 2010 and 2035.
Upon modification, the maximum annual base-
line population dose becomes 1.1 person-rem.

Noninvolved INEEL Worker. The maximum cal-
culated dose for the maximally exposed nonin-
volved worker dueto sitewide emissionsin 1998
is 0.27 millirem and occurs at the Radioactive
Waste Management Complex. This EIS con-
servatively assumes that the maximum baseline
dose and the dose from projected increases both
occur at the same location. Upon modification,
the baseline noninvolved worker dose is 0.35
millirem per year (Table C.2-8). Additionally,
the cumulative dose is assumed to be the sum of

ldaho HLW & FD EIS

the maximum baseline dose and the maximum
dose from waste processing alternative emis-
sions, regardless of the respective locations.

C.2.3.3 Nonradiological
Assessment Methodology

Air pollutant levels have been estimated by
application of air dispersion computer models
that incorporate mathematical functions to simu-
late transport of pollutants in the atmosphere.
The modeling methodology conforms to that
recommended by the EPA (EPA 1995a) and the
State of Idaho (IDEQ 2001) for such applica-
tions. The models and application methodology
are designed to be conservative; that is, they
employ data and algorithms designed to prevent
underestimating the pollutant concentrations that
would actually exist. In general, the methods
used to assess consequences of proposed actions
were identical to those used in the baseline
assessments. Minor exceptions (such as the use
of refined versus screening-level modeling) are
noted where applicable. The primary objective
of the assessmentsis to estimate nonradiol ogical
pollutant concentrations and other impacts in a
manner that facilitates comparison between
aternative courses of action, while also provid-
ing a measure of maximum potential impact and
an indication of compliance with applicable
standards or guidelines. The types of pollutants
assessed in this EI'S include the criteria pollu-
tants and toxic air pollutants.

Criteria pollutant concentrations were estimated
for locations and over periods of time corre-
sponding to State of Idaho and National Ambient
Air Quality Standards. Since these standards
apply only to ambient air (that is, locations to
which the general public has access), criteria
pollutant concentrations were assessed for off-
site locations and public roads traversing the
INEEL. DOE did not quantitatively assess
impacts related to ozone formation, although
emissions of volatile organic compounds (which
are precursors to ozone formation) were evalu-
ated. At the time the EIS analyses were per-
formed, EPA and the State of Idaho were not
requiring the quantitative assessment of ozone
formation potential, due primarily to the lack of
any simple, well-defined model for this use.
Further, ozone levels in the region are not gen-
erally recognized as problematic. This has been
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Table C.2-8&. Calculation of total baseline dose used in cumulative dose determinations.

Category Value Basis
Offsite maximally exposed individual dose in millirem per year
Baseline 0.031 1996 National Emission Standards for Hazardous Air
Pollutants dose assessment?

Increases 0.58 SNF & INEL EIS Preferred Alternative”
Modifications -0.018 Waste Immobilization Facility

-0.42 |daho Waste Processing Facility

-0.029 Woaste Experimental Reduction Facility (incineration)

-0.004 Facilities at Test Area North

0.022 AMWTP Proposed Action (Microencapsulation Option)®

Total baseline plusincreases 0.16

Noninvolved worker dose in millirem per year

Baseline 0.27
Increases 0.14
Modifications 0.058
-0.0001
-0.11
-0.007
Tota baseline plusincreases 0.35

Calculated from 1998 emissions data®

SNF & INEL EIS Preferred Alternative

AMWTP Proposed Action (Microencapsulation Option)
Waste Immobilization Facility

Idaho Waste Processing Facility

Waste Experimental Reduction Facility (incineration)

Population dose in person-rem per year

Baseline 0.32
Increases 2.6
Modifications -0.097
-1.6
-0.2
-0.23
-0.097
0.009
Total baseline plusincreases 0.705
15
Modified baseline dose 11

a  Source: DOE (1997a).
b.  Source: DOE (1995).

SNF & INEL EIS Table 5.7-4

SNF & INEL EIS Preferred Alternative

Waste Immobilization Facility

Idaho Waste Processing Facility

Waste Experimental Reduction Facility (compacting and
sizing)

Woaste Experimental Reduction Facility (incineration)
Waste Immobilization Facility

AMWTP Proposed Action (Microencapsulation Option)

Factor for population growth between 2010 and 2035

c. Source: DOE (1999). The Microencapsulation Option included incineration followed by microencapsulation.
Currently, only nonthermal treatment is planned for thisfacility, and actual doses are likely to be less.

d. Valueof 0.27 used for Final El S alternatives as calculated in RBA (2000).

AMWTP = Advanced Mixed Waste Treatment Project.

confirmed by recent data collected by the
National Park Service at Craters of the Moon
National Monument where no exceedances of
the primary ozone standard have been reported
(DOI 1994).

Offsite levels of carcinogenic air pollutants were
evaluated on the basis of annual average emis-
sion rates and compared to annual average stan-
dards (increments) specified by the State of
Idaho (IDEQ 2001). For noncarcinogenic toxic
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air pollutants, DOE estimated maximum 24-hour
levels at both offsite and public road locations
and compared the results to applicable noncar-
cinogenic standards (IDEQ 2001). Air pollutant
concentrations were also assessed for onsite
locations because of potential worker exposure
to chemical hazards. Onsite levels of specific
toxins were calculated using maximum hourly
emission rates and compared to occupational
exposure limits set for these substances by either
Health

the Occupational Safety and

C.2-20



Administration or the American Conference of
Governmental Industrial Hygienists (the more
restrictive of the two limits is used).

Model Description and Application

The EPA Industrial Source Complex-3
(ISCST-3, Version 96113) computer code (EPA
1995b) was the primary model used to evaluate
impacts of waste processing alternatives
reported in the Draft EIS. For the Final EIS,
DOE used more recent releases of 1SC together
with the most recently available INEEL site
meteorological data to assess cumulative
impacts of waste processing alternatives.
Specifically, DOE used Version 99155 and
00101 for this purpose. Although these models
incorporate minor corrections and revisions to
specific algorithms, for the types of analyses
performed here these revisions do not result in
noticeable changes from results obtained with
the earlier version. The ISC-3 model incorpo-
rates site-specific data (such as meteorological
observations from INEEL weather stations), and
takesinto account effects such as stack tip down-
wash and turbulence induced by the presence of
nearby structures. In addition, the model accom-
modates multiple sources and cal cul ates concen-
trations for user-specified receptor locations.
Concentrations were calculated over a range of
durations, from 1-hour maximum values to
annual averages. This alows for comparison of
standards based on specific averaging times. In
summary, dispersion modeling using 1SC-3
allows for areasonable prediction of the impacts
of proposed facilities and, therefore, is ideally
suited for the comparative evaluation process
used in this EIS.

The analyses performed for the SNF & INEL
EI'S which served to establish the bounding base-
line conditions for this EIS made use of some
additional models as described in Appendix F-3
of the SNF & INEL EIS. These modelsincluded
an earlier version of 1SC (ISC-2), and SCREEN,
ascreening-level model which was used in some
cases where a source's contribution to toxic air
pollutant concentrations was expected to be min-
imal (that is, well below acceptable standards).
The EPA-recommended Fugitive Dust Model
(Winges 1991) was used to assess fugitive dust
impacts. SCREEN and the Fugitive Dust Model
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are not used in this EIS, as it was not necessary
to repeat these analyses.

To complement the ISC assessments, in
response to recommendations made by the U.S.
Park Service, DOE performed additional mod-
eling of potential impacts at locations 50 kilo-
meters or more from INTEC using the
CALPUFF model (Scire et al. 1999).

CALPUFF is a non-steady state Gaussian puff
dispersion model designed for long-range
transport and air quality assessment. Itiscapa-
ble of modeling both near- and far-field effects,
and can include model domains up to hundreds
of kilometers. Land use and topography can be
gpatially varied across the model domain. The
model incorporates features to evaluate chemi-
cal reactions involving common air pollutants,
and also calculates deposition rates and visibil-
ity impairment. In the refined mode of opera-
tion, meteorological algorithms generate
3-dimensional wind fields that are both spa-
tially and temporally variable across the model
domain. The regional meteorological data sets
necessary to take full advantage of all the
model's features were not available to DOE at
the time these analyses were performed.
Therefore, DOE used CALPUFF in the screen-
ing mode of operation to estimate impacts at
Class| areas; specifically, Craters of the Moon
Wilderness Area, Yellowstone National Park,
and Grand Teton National Park. The screen-
ing mode of operation is acceptable to the
National Park Service for impact assessments
at Class | areas. The screening methodology
used for the CALPUFF simulationsis outlined
in the text box on the following page.

The model domain used in the CALPUFF sim-
ulations is illustrated in Figure C.2-1. Six
receptor rings (two for each Class | area) were
evaluated; each ring required a separate
CALPUFF run. At Craters of the Moon
Wilderness Area, the nearest receptor ringis 50
kilometers from INTEC, even though portions
of the site are actually closer to INTEC. This
was done because the modeling approach
applied for this EIS uses 1 SC-3 for dispersion
modeling to distances of 50 kilometers. The
simulations used 360 receptors (one receptor
for each degree azimuth). Receptor elevations
in each ring were determined by calculating the
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Major features of CALPUFF run in the

screening mode.”

Model attributes

Meteorology Five years of extended (including
precipitation and relative humidity)
data from a single surface
(meteorological data observation)
station and upper air data for the
same time period. These data are
processed through PFCRAMMET
(meteorological data preprocessor)

Dispersion Pasquill-Gifford ISC rural dispersion
coefficients for rural environments
(applicable to conditions at the INEEL
and surrounding Class | areas)
Chemistry MESOPUFF (dispersion model) I
chemistry
Receptors Polar receptor rings that circle the
proposed source and encompass the
Class | area.
Terrain Single elevation for all receptors within a
elevations given ring. The elevation used is the
average elevation of the arc that
extends through the Class | area.
Terrain Partial plume path adjustment
adjustment
Class | area data
Average
Radial Elevation
Receptor Distance within Park
Ring Class | Area  from INTEC Boundaries
Identifier  Represented (kilometers) (meters)
Craters Craters of 50 1,656
the Moon
Wilderness
Area
Grand Grand Teton 1061 2,422
Teton National
Park (near)
Moran Grand Teton 197 2,579
Junction National
Park (far)
Bechler Yellowstone 160 2,096
National
Park (near)
Heart Yellowstone 226 2,490
Lake National
Park (far)

a. Source: Rood (2000b).
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average elevation in an arc that encompassed
each Class| area using U.S. Geological Survey
1:24,000 digital elevation models. A roughness
height of 0.1 meters (suitable for tall prairie
grass) was used in all simulations.

CALPUFF calculates hourly average concen-
trations of primary pollutants at each receptor
location for each hour in the simulation period.
These data are stored for later access by the
post-processing program, CALPOST. DOE
used the CALPOST program to extract annual
average concentrations of NO,, SO,, and PM-
10, maximum 24-hour concentrations of SO,
and PM-10, and 3-hour average concentrations
of SO, at each receptor location in the model
domain. It was conservatively assumed that all
oxides of nitrogen were converted to NO,. The
maximum concentration determined for each
receptor ring, regardless of direction, was
selected for comparison with applicable PSD
Class| increments.

CALPUFF analyses were performed only for
the Planning Basis Option, which is the waste
processing option with the highest criteria pol-
lutant emission rates. Impacts for all other
options are bounded by these results.

Emission Parameters

The use of air dispersion models requires emis-
sion parameters, such as stack height and diame-
ter; exhaust gas temperature and flow rate; size
of area (for example, disturbed areas related to
construction sources); and pollutant emission
rates. The SNF & INEL EIS analysis obtained
emission parameter data from the INEEL air
emissions inventories discussed above, as well
as from project design documents.

As discussed in Section C.2.3.2, precise stack
design information was not available for al
facilities at the time the analysis was performed.
However, DOE considers the data used (see
Table C.2-5) to be representative of projected
stack conditions, and modeling results based on
these data to be valid for purposes of compara-
tive analysis. For area sources such as ground-
level emissions from diesel engine equipment,
modeling was performed assuming a generic
source with dimensions of 100 meters by 100
meters, and a release height of 1 meter.
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Meteorological Data

DOE modeled emissions from the existing or
proposed facilities at INTEC using meteorol ogi-
ca data from the Grid Il monitoring station.
Elevated (tall stack) releases were modeled
using observations from the 61-meter (200-foot)
level, while ground-level releases were modeled
using data from the 10-meter (33-foot) level of
the Grid 111 monitoring station. These meteoro-
logical data sets contain hourly observations of
wind speed, direction, temperature, and stability
class for the years 1996 through 1998. DOE
performed modeling using meteorological data
from each of these years, and the highest of the
predicted concentrations was selected.

DOE used default mixing heights. For short-
term assessments, a value of 150 meters, which
represents the lowest value measured at the
INEEL, was used (DOE 1991). For annual aver-
age evaluations, 800 meters was used. This
value has been calculated by the National
Oceanographic and Atmospheric Administration
and is recommended for use in dispersion mod-
eling assessments (Sagendorf  1991).
Evaluations were conducted using meteorol ogi-
cal data from each of these years, and the high-
est of the predicted concentrations was selected.

For the CALPUFF modeling, DOE, in consul-
tation with the National Park Service, used
meteorological data from the Pocatello Airport
for the years 1986 to 1990. These data were
coupled with upper air data taken at the Salt
Lake City Airport during the same time period.
Salt Lake City upper air meteorological data
were obtained from EPA's SCRAM Web Page
(www.epa.gov/scram001). Pocatello meteoro-
logical data were obtained from the SAMSON
database (available from EPA) and provided by
the National Park Service. Additional details
of the meteorological data are contained in
Rood (2000b).

Receptor Locations

The 1SC-3 Model is capable of determining air
quality impacts at receptor locations using either
a grid layout pattern or user-specified receptor
points. The receptor locations for the dispersion
modeling were based on receptor arrays devel-
oped for the SNF & INEL EIS (described in
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Appendix F-3 of that document) and for other
INEEL modeling applications. The main pur-
pose of the array isto enable the identification of
the point of maximum predicted impact and the
quantification of pollutant levels at that location.
The array developed for this EIS includes a por-
tion of U.S. 20 aswell as a grid that starts at the
southwestern INEEL boundary and extends east
for about 20 kilometers. The grid contains
receptor points at 1,000-meter intervals and
extends to a distance of 8 kilometers south of the
boundary. The array aso includes discrete
receptor points at Big Southern Butte, Fort Hall
Indian Reservation, and along the eastern and
northern boundaries of Craters of the Moon
Wilderness Area. The elevation of each receptor
location has been included to better account for
the effects of elevated terrain.

DOE calculated ambient air concentrations for
each location specified in the receptor array;
however, the regulatory compliance evaluations
for carcinogenic toxic air pollutants were per-
formed only for site boundary locations (and not
transportation corridors), as provided by IDAPA
58.01.01.210.03.b (IDEQ 2001). Criteria and
noncarcinogenic toxic air pollutants were
assessed at all ambient air locations. DOE aso
assessed PSD increment consumption for Class
Il ambient air locations in and around INEEL
and Craters of the Moon Wilderness Area, the
Class | area nearest the INEEL. Class | area
increments were assessed at discrete receptor
locations along the eastern and northern bound-
aries of Craters of the Moon Wilderness Area at
intervals of 500 meters.

DOE al so assessed onsite concentrations of toxic
air pollutants for which occupational exposure
limits have been established. Preliminary mod-
eling was performed and the results were used
with those of previous assessments (including
those performed for SNF & INEL EIS) to iden-
tify the onsite areas of highest impact. The area
of highest onsite nonradiological impact was
found to be within INTEC. Thisdiffersfrom the
radiological assessment, which determined that a
worker at Central Facilities Area would receive
the highest dose. Factors which contribute to
this disparity include (a) differences in disper-
sion models; (b) 8-hour (nonradiological) vs.
annual average (radiological) averaging time;
and (c) differences in stack parameters for fossil
fuel combustion facilities (nonradiological) and



waste processing facilities (radiological). The
INTEC dose assessment used a grid centered on
the main stack and extending to the INTEC area
boundary. This grid used closely-spaced (50
meters) receptor points to identify the onsite
location of highest impact.

Summation of Project Impacts and
Cumulative I mpact Determinations

The 1SC-3 or CALPUFF modeling results for
individual sources were summed to determine
total impacts for each option. For evaluations
performed to assess compliance with Ambient
Air Quality Standards, DOE determined cumu-
lative impacts by adding the modeled concen-
trations from baseline sources and other
foreseeable sourcesto those of the option under
evaluation. Foreseeable sources are those that
were included in the SNF & INEL EIS
Preferred Alternative (DOE 1995) and were
still considered viable at the time of analysis.
Specifically, these include:

* Advanced Mixed Waste Treatment
Project (nonthermal treatment option)

* Pit 9 Retrieval Project

* Waste Handling Facility at Argonne
National Laboratory-West

» Fuel Cycle Facility at Argonne
National Laboratory-West

* Radiological and Environmental
Services Laboratory Replacement

e Transuranic Storage Area Enclosure
and Storage Project

 Plasma Hearth Process

The baseline concentrations are presented in
Section 4.7 of thisEIS.

DOE extended this process for summation of
results for PSD increment consumption analy-
ses. Inthiscase, it isassumed that each source
group associated with a waste processing
option will be subject to regulation under PSD.
Cumulative PSD increment consumption was
determined by preparing a modeling source
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term that included (a) sources associated with
the SNF & INEL EISPreferred Alternative
and (b) existing sources subject to PSD regula-
tion, including the newly installed boilers at the
INTEC CPP-606 steam production facility.

Impacts on Visibility

Atmospheric visibility has been specifically des-
ignated as an air quality-related value under the
1977 PSD Amendments to the Clean Air Act.
Therefore, in the assessment of proposed pro-
jects that invoke PSD review (see Section
C.2.2.2), potential impacts to visibility must be
evaluated and shown to be acceptable in desig-
nated Class | areas and associated integral vistas.
Craters of the Moon Wilderness Area, located
approximately 27 miles west-southwest of the
INTEC area (and about 12 miles from the near-
est INEEL boundary), isthe only Class | areain
the Eastern Snake River Plain. However, recog-
nizing the importance of the scenic views in and
around the Fort Hall Indian Reservation, DOE
performed additional analyses for this location.

The EPA has designed methodol ogies and devel-
oped computer codes to estimate potential visual
impacts due to proposed emissions sources. The
methodol ogiesinclude three levels of sophistica-
tion. Level 1 is designed to be very conserva
tive; it uses assumptions and simplifying
methodologies that will predict plume visual
impacts larger than those calculated with more
realistic input and modeling assumptions. This
conservatism is achieved by the use of worst-
case meteorological conditions, including
extremely stable (Class F) conditions coupled
with avery low wind speed (1 meter per second)
persisting for 12 hours, with a wind direction
that would transport the plume directly adjacent
to ahypothetical observer inthe Class| or scenic
area. ThelLeve 1 anaysisisimplemented using
the computer code VISCREEN to calculate the
potential visual impact of a plume of specified
emissions for the specified transport and disper-
sion conditions. If screening calculations using
VISCREEN demonstrate that during worst-case
meteorological conditions a plume is either
imperceptible or, if perceptible, is not likely to
be considered objectionable, further analysis of
plume visual impact would not be required (EPA
1992). Level 2 visua impact modeling employs
more site-specific information than that of Level
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1. Itisstill conservative and designed to overes-
timate potential visibility deterioration. Level 3
visual impact modeling is even moreintensivein
scope and designed to provide a more realistic
treatment of plume visual impacts. In both the
SNF & INEL EIS and thisEIS, DOE used Level
1 VISCREEN analyses to ensure conservatism.

Because within a range of wavelengths, a mea-
sure of contrast must recognize both intensity
and perceived color, the VISCREEN model
determines whether a plume would be visible by
calculating contrast (brightness) and color con-
trast. Contrast is calculated at three visual wave-
lengths to characterize blue, green, and red
regions of the visual spectrum to determine if a
plume will be brighter, darker, or discolored
compared to its viewing background. If plume
contrast is positive, the plume is brighter than its
viewing background; if negative, the plume is
darker. To address the dimension of color as
well as brightness, the color contrast parameter,
termed "deltaE," is used as the primary basis for
determining the perceptibility of plume visual
impacts in screening analyses. Delta E provides
a single measure of the difference between two
arbitrary colors as perceived by humans. If con-
trasts are different at different wavelengths, the
plumeisdiscolored. If contrasts are all zero, the
plume is indistinguishable from its background.

In order to determine whether a plume has the
potential to be perceptible to observers under
worst-case conditions, the VISCREEN maodel
caculates both delta E and contrast for two
assumed plume-viewing backgrounds: the hori-
zon sky and a dark terrain object. The first cri-
terion is a delta E value of 2.0; the second is a
green contrast value of 0.05. Results are pro-
vided for two assumed worst-case sun angles (to
simulate forward and backward scattering of
light), with the sun in front and behind the
observer, respectively. If either of two screening
criteria is exceeded, more comprehensive and
realistic analyses should be carried out.
Regional haze, which is caused by multiple
sources throughout a region, is not calculated or
estimated with the VISCREEN model.

The EPA recommends default values for various
model parameters. In this analysis, default val-
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ues were used for all parameters with the excep-
tion of background ozone concentration. A
value of 0.051 parts per million was assigned as
a representative regiona value for ozone (DOI
1994; Notar 1998a). DOE used a site-specific
annual average background visua range, esti-
mated to be 144 miles based on monitoring pro-
grams conducted by the National Park Service at
Craters of the Moon Wilderness Area (Notar
1998b).

Visibility impacts were also evaluated with
CALPUFF by computing the change (or delta,
symbolized by D) in the light extinction coeffi-
cient (be) relative to background conditions,
which can be expressed as:

D bext _ (bext source
( bext) bkg

where (b, 1S the light extinction from the
source and (b, is the light extinction from
background sources. Light extinction iscaused
by the absorption and scattering of light rays
and involves hygroscopic and non-hygroscopic
components, as well as Rayleigh scattering.
The National Park Service provided values for
the hygroscopic and non-hygroscopic compo-
nents for background concentrations of pri-
mary pollutants (that is, pollutants that are
directly emitted from a source, as opposed to
secondary pollutants which are formed in the
atmosphere from chemical reactions involving
primary pollutants). Annual average hygro-
scopic background concentrations were set to
1.48 micrograms per cubic meter for
Yellowstone National Park, and 1.39 micro-
grams per cubic meter for Grand Teton
National Park and Craters of the Moon
National Monument. Non-hygroscopic con-
centrations were obtained from these values
using guidance from the National Park Service
(Rood 2000b). In this way, DOE calculated
annual average background non-hygroscopic
concentrations of 4.48 micrograms per cubic
meter for Yellowstone National Park, and 4.9
micrograms per cubic meter for Grand Teton
and Craters of the Moon. Background contri-
butions from NO, were set to zero. The default



Rayleigh scattering in the CALPOST modul e of
CALPUFF (10 Mm™)" wasalso used in the cal-
culation. These values were then entered for
background airborne soil.

Method 2 in the CALPOST visibility model
options was used to calculate visibility reduc-
tion. This method uses hourly relative humid-
ity values (capped by a maximum of 98%) to
calculate a relative humidity-adjusted extinc-
tion coefficient for sulfatesand nitrates. Thisis
coupled with measured and modeled particu-
late matter concentrations and Rayleigh scat-
tering to calculate extinction from background
and modeled sources. The change in light
extinction relative to background isthen calcu-
lated and reported in the output. Light extinc-
tion calculations were based on a 24-hour
averaging period. The acceptable target range
for Db,, is<5%. Aswith the PSD increment
consumption, CALPUFF visibility analysis was
performed only for the Planning Basis Option.

Methodology for Mobile Source
Impacte

The SNF & INEL EIS contained an extensive
analysis of the ambient air quality impacts at off-
site receptor locations due to mobile sources
associated with INEEL operations.  Sources
included the INEEL bus fleet operations, INEEL
fleet light- and heavy-duty vehicles, privately-
owned vehicles, and heavy-duty commercial
vehicles servicing the INEEL facilities. These
impacts were quantitatively assessed in the SNF
& INEL EISusing emission factors and the com-
puterized CALINE-3 methodology (Benson
1979). The model, which implements the rec-
ommended EPA methodology, is considered a
screening-level model designed to simulate traf-
fic flow conditions and pollutant dispersion from
traffic. The model was used to predict maximum
1-hour ambient air concentrations of carbon
monoxide and respirable particulate matter.
Regulatory-approved averaging time adjustment
factors were used to scale results for other appli-
cable averaging times. All receptor locations
were selected within 3 meters from the edge of
the roadway, in accordance with EPA guidance.
Modeling was conducted for 1993 to quantify
the impact due to INEEL buses and traffic serv-

' The units of light extinction are inverse megameters (Mm)

ldaho HLW & FD EIS

ing projects and activities on the INEEL at that
time, the projected impact of projects planned
for construction before 1995, and the projected
impacts of environmental restoration and waste
management alternatives given in the SNF &
INEL EIS.

The impacts of mobile sources operating at
INTEC in support of waste processing opera-
tions are qualitatively assessed in Section
5.2.6.7. These impacts are assumed to be
bounded by the mobile source impacts assessed
inthe SNF & INEL EIS.

C.2.4 RADIOLOGICAL
CONSEQUENCES OF WASTE
PROCESSING ALTERNATIVES

This section provides detail which supplements
the assessment results for airborne radionuclide
emissions associated with waste processing
alternatives presented in Section 5.2.6.3.

C.2.4.1 Radionuclide Emission Rates

Radionuclide emission rates for specific projects
associated with proposed waste processing alter-
natives, estimated as described in Section
C.2.3.1, are presented in Table C.2-9.

C.2.4.2 Radiation Doses

DOE has estimated radiation doses that would
result from specific projects associated with
waste processing alternatives. Table C.2-10 pre-
sents estimated radiation dose from airborne
radionuclide emissions, averaged over an opera-
tional year, for (a) the offsite maximally exposed
individual; (b) the collective offsite population
within 80 kilometers of INTEC; and (c) the max-
imally exposed noninvolved INEEL worker.
The organ receiving the highest weighted dose,
the most important exposure pathway, and the
radionuclide which is the highest contributor to
the effective dose are also identified. In each
case, the highest predicted noninvolved worker
location is the Central Facilities Area.

DOE/EIS-0287
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Table C.2-9. Radionuclide emission rates (curies per year) for projects associated with waste

processing alternatives.’

Project identifier®  P1A P1B P1C P1D POA/ PIB/ PaC/ P26 P26 P26 P18 P18MC P35D
P23A P23B P23C orE
NGLW &

Calcine Heel PEW Evap. No ClassA Fill with New Remote ClassA

SBW with  Waste And Action Full Vit. Grout Tank Farm Binsets ClassA Anal. Anal. Lab. Grout
Radionuclide MACT Mgmt. LET&D Alt. Seps. Plant Plant Closure Closure Grout Lab. Operation Packaging
Americium-241 - - - - - - - 79x102  16x10° 4.1x102 B N .
Cobalt-60 1.1x10° 1.3x107  1.3x107  1.3x10” - - 2.8x10°%  5.4x10% - 2.8x10° % - . .
Cesium-134 6.2x10° 8.2x10® 8.2x10®  8.2x10°® - 2.9x10%° y 1.6x10° ] 8.6x107° . . .
Cesium-137° 24x10°  24x10*  24x10*  24x10* 2.9x10° 1.2x107 - 56x10%  86x10° 3.0x10° 5.1x10%® 26x10®  4.5x10°
Europium-154  95x107 20x107  2.0x107  2.0x107 - 45x10™ - 5.1x10%° - 2.7x10°%° ) ] )
Europium-155 - - - - - - - 2.4x10™° - 1.3x10Y° - - .
Hydrogen-3 23 - 9.0 9.0 - - 45° 7.5x10™ - 4.0x10™ - - -
(tritium)
lodine-129 0.058 0.031 0.031 0.031  7.5x107 - 15x10°  5.0x108 . 26x1013 B i i
Nickel-63 - - - - - - - 3.3x10°2 B 1.8x10%2 ) ) )
Promethium-147 - - - - - - - - - - - N -
Plutonium-238 50x10° 6.2x10°  6.2x10°  6.2x10° - 2.4x10%° - 14x10%°  1.4x107 7.3x101 - - -
Plutonium-239 57x107 1.0x107 1.0x107  1.0x10” - 2.7x10™ - 9.8x10™ - 52x10%"  1.3x10"  6.4x10?  1.1x10%?
Plutonium-241 - - - - - - - 7.7x10%  55x10% 4.0x10M - - -
Ruthenium-106 ~ 6.3x10° 2.4x10°  24x10°  2.4x10° - - 1.6x10°  4.7x10™° - 2.5x10%° - . .
Antimony-125 10x10° 1.5x10° 1.5x10° 15x10°  4.8x107 - 27x107  1.1x107%° ) 5 7x107 1 i i i
Samarium-151 - - - - - - - - 2.0x107 R R R R
Strontium-90° 3.1x10*  2.0x10° 20x10° 2.0x10° 21x10° 15x10°® - 51x10%  1.1x10° 27x10%  45x107  22x107  3.9x10°
Technetium-99 - - - - 1.8x10° _ _ 13x102  3.0x10° 6.9x10°3 ) ) i

2'0 xipuaddy



Table C.2-9. Radionuclide emission rates (curies per year) for projects associated with waste
processing alternatives’ (continued).

62-2'0

Project identifier® P49A  P49C P49D P51 P51 P51 P59A P71 P80 P83 P111 P117 P133 P2001  P2002A
Treat
TRU/ ClassC cgasc Tak Fillwith Cacine  HIP  Direct Early/ ~ SBW/  Calcine  Waste
Classc  Grout Grout Farm  Binsets ClassC Retrieval/ Waste Cement.  Direct NGLW Resin  Treatment NGLW  Steam
Radionuclide Seps. Plant Packaging Closure Closure Grout Transport  Treat. Treat. Vit. with CsIX Packaging Pilot Plant Grouting Reforming
Americum-241 - - - 7.9x10"? 1.6x10% 4.1x10% - - - - 2.0x10° - - - -
Cobalt-60 - 8.1x10° - 5.4x10™ - 2.8x10™" - - - 2.1x10° 9.8x10° - - - -
Cesium-134 - 4.5x10® - 1.6x10° - 8.6x10™° - - - 1.2x10%  2.1x10% - - - 7.0x10°®
Cesium-137° 2.9x10° 1.8x10° 4.5x10° 56x10% 8.6x10° 3.0x10% 22x10° 0.09 7.8x10% 4.7x10° 20x10° 8.6x10° 29x10° 6.2x10° 2.8x10°
Europium-154 - - - 51x10%° - 2.7x10™%° - - - 1.8x10° 9.9x10° - - - 1.1x10°
Europium-155 - - - 2.4x10™° - 1.3x10%° - - - - - - - - -
Hydrogen-3 - 45 - 75x10" - 4.0x10™ - - - 45% 45 - - - 45
(tritium)
lodine-129 7.5x107 4.2x10" - 5.0x10"8 - 2.6x108 - - - 1.1x10°  1.3x107 - - - -
Nickel-63 - - - 3.3x10% - 1.8x10% - - - - - - - - -
Promethium-147 - - - - - - - - - - 5.2x10° - - - -
Plutonium-238 - - - 1.4x10%° 1.4x107 7.3x10™ 3.2x10° - - 95x10° 5.2x10° 1.2x107 - - 5.6x10°®
Plutonium-239 - - 1.1x10"? 9.8x10™ - 5.2x10™" - - 2.0x10™M 1.1x10° 3.1x10° - 7.3x10% 15x10?  6.4x10°
Plutonium-241 - - - 7.7x10"" 55x10% 4.0x10" - - - - - - - - -
Ruthenium-106 - 4.6x107 - 4.7x10° - 2.5x10%° - 1.1x10° - 1.2x107 - - - - -
Antimony-125  4.8x107 7.5x10° - 11x10° - 57x10™ - 8.2x10° - 2.0x10%  3.8x10° - - - -
Samarium-151 - - - - 2.0x107 - - - - - 2.8x10° - - - -
Strontium-90°  2.1x10° 2.3x10° 3.9x10® 51x10® 1.1x10° 2.7x10® 5.8x10° - 6.8x107 6.0x107 1.6x10° 2.3x10° 25x10%® 54x10® 35x10°
Technetium-99  1.8x10° - - 1.3x10%? 3.0x10° 6.9x10™ - 1.7x10* - - 8.0x107 - - -
a  See Section C.6.1for listing of project names. Source: Project Data Sheetsin Appendix C.6 and backup documentation (e.g., duration of air emissions).
b.  All other projects contribute less than one percent to the dose.
c.  Theshort-lived decay product Barium-137m would also be present.
d. H-3emissonsfor thisproject occur under Full Separations Option. For Vitrification with Calcine Separations Option, H-3 emissions are assigned to Project P88.
e.  An equal amount of the decay product Yttrium-90 would also be present.
f.  After SBW processing, tritium emissions cease.

Csl X = cesium ion exchange; HIP = hot isostatic pressed; LET&D = Liquid Effluent Treatment and Disposal Facility; MACT = maximum achievable control technology;
NGLW = newly-generated liquid waste; PEW = process equipment waste; SBW = sodium-bearing waste; TRU = transuranic.

1L820-s13/30d
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Table C.2-10. Summary of radiation dose impacts associated with airborne radionuclide emissions from
waste processing alternatives.

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Hot Minimum Vitrification
Continued |sostatic Direct INEEL without  Vitrification
Current Full Planning  Transuranic Pressed Cement Steam Processing  Calcine  with Calcine
Applicable NoAction Operations Separations  Basis  Separations Waste Waste  Early Vit. Reforming Alternative Separations Separations
Case® (units) Standard  Alternative Alternative ~ Option Option Option Option Option Option Option at INEEL Option Option
Dose to maximally 10° 6.0x10* 1.7x10° 12x10%  1.8x10°  6.0x10° 1.8x10°  17x10°® 89x10*  6.2x10™ 9.5x10™* 6.5x10* 6.8x10*
exposed offsite
individua (millirem
per year)
Controlling organ Thyroid Thyroid Thyroid Thyroid Thyroid Thyroid ~ Thyroid  Thyroid  Thyroid Thyroid Thyroid Thyroid
Controlling Ingestion Ingestion Ingestion  Ingestion  Ingestion Ingestion  Ingestion  Ingestion  Ingestion Ingestion Ingestion Ingestion
pathway
Controlling 1-129 1-129 1-129 1-129 H-3 1-129 1-129 1-129 1-129 1-129 1-129 1-129
radionuclide
Doseto 5,000 7.0x10° 1.8x10° 44x10°  9.0x10°  34x10° 36x10°  3.0x10° 4.8x10° 22x10° 1.0x10* 2.3x10° 2.3x10°
maximally exposed
noninvolved worker
(millirem per year)®
Controlling organ Thyroid Thyroid Bone Thyroid Bone Thyroid Thyroid Bone Bone Bone Bone Bone
surface surface surface surface surface surface surface
Controlling Inhalation  Inhalation  Inhalation Inhaation Inhalation Inhalation Inhalation |nhalation Inhalation  Inhalation Inhalation Inhalation
pathway
Controlling 1-129 1-129 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238 Pu-238
radionuclide
Collective dose to N.A. 0.038 0.11 6.6x10° 011 3.6x10° 011 011 0.056 0.040 0.056 0.045 0.047
population within 80
kilometers of INTEC
(person-rem per
year)®'
a Doses are maximum values over any single year during which waste processing occurs; annual doses from waste stored on an interim basis after waste processing is completed would be much
less.
b. EPA doselimit specified in 40 CFR 61.92; applies to effective dose equivalent from air releases only.
c. Location of highest INEEL onsite doseis Central Facilities Area.
d.  Occupational dose limit per 10 CFR 835.202; appliesto sum of doses from all exposure pathways.
e

Assessment conser vatively assumes that exposed population isthat which is projected for the year 2035. Based on 2000 census data and growth rate between 1990 and 2000, this population
would be 242,000 (compared to 2000 population of 139,000).
Controlling organ, pathway, and radionuclide are the same as for the maximally exposed offsite individual.

—h
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C.2.5 NONRADIOLOGICAL
CONSEQUENCES OF WASTE
PROCESSING ALTERNATIVES

This section provides detail which supplements
the assessment results for nonradiological air
consequences of waste processing alternatives
presented in Sections 5.2.6.4 through 5.2.6.6.

C.2.5.1 Air Pollutant Emission Rates

This section presents nonradiological air pollu-
tant emission rates for specific projects associ-
ated with proposed waste processing
aternatives, estimated as described in Section
C.23.1. The following tabulations are pre-
sented:

» Table C.2-11 presents a listing of esti-
mated emissions of total and individual
criteria pollutants, total toxic air pollu-
tants, and carbon dioxide from fossil
fuel combustion. Emissions are listed
for individual projects and are summed
for each waste processing alternative.
The primary source of these emissionsis
fuel combustion to generate steam.
Burning fuel to operate diesel equipment
also contributes to these emissions.

» Table C.2-12 presents a listing of emis-
sions estimates for individual toxic air
pollutants produced by fossil fuel com-
bustion.

e Table C.2-13 presents estimates of toxic
air pollutant, criteria pollutant, and car-
bon dioxide emissions resulting from
chemical processes (other than fossil
fuel combustion) that would be used to
treat waste under the proposed alterna-
tives.

C.2.5.2 Concentrations of
Nonradiological Air Pollutants
at Ambient Air Locations

The following tabulations present the results of
assessments for criteria and toxic air pollutant

C.2-31
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concentrations in ambient air (genera public
access) locations:

» Table C.2-14 presents the maximum
predicted impacts of criteria pollutant
emissions at ambient air locations,
including at or slightly beyond the
INEEL boundary, aong public roads
traversing the INEEL, and at Craters of
the Moon Wilderness Area. The table
shows the incremental impacts of each
alternative, aong with the cumulative
impacts when baseline levels are added.

e Table C.2-15 shows the baseline condi-
tions used in cumulative effect determi-
nations. These are the maximum
impacts predicted for the indicated loca-
tions based on actual 1997 INEEL emis-
sions (DOE 1998) plus other reasonably
foreseeable increases. In some cases,
1997 emissions data were not available
and 1996 data (DOE 1997b) were used.
Forseeable increases include projects
associated with the SNF & INEL EIS
Preferred Alternative, which were mod-
ified to reflect current project plans
(such as inclusion of the Advanced
Mixed Waste Treatment Project). The
emissions from the New Waste
Calcining Facility (which is evaluated
in some alternatives) and the Coal-
Fired Steam Generating Facility are
not included in the baseline for this
EIS.

» Table C.2-16 presents a summary of the
highest predicted impacts of any single
carcinogenic (and noncarcinogenic)
toxic air pollutant at offsite and onsite
locations. In each case, the maximum
impact (in terms of percent of applicable
standard) among carcinogens is for
nickel, while vanadium is the highest
noncarcinogen. As previously noted,
toxic air pollutant increments promul-
gated by the State apply only to new or
modified sources that become opera-
tional after May 1, 1994. Thus, the con-
tribution from baseline sources is not
included when comparing toxic air pol-

DOE/EIS-0287
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Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion.”
Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide” dioxide particulates monoxide nitrogen compounds Lead
and project Description (tonlyear) (Ibslyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (lbs/year)
No Action Alternative
P1D No Action Alternative 17 290 5.2x10° 10 0.48 12 4.8 0.061 0.73
P1E Bin Set 1 Calcine Transfer 4.2 73 1.3x10° 2.6 0.12 0.3 12 0.015 0.18
P18MC Remote Analytical Lab - Minimum Compliance 14 22 390 0.79 0.04 0.16 0.42 0.017 0.055
Totals 22 390 6.9x10° 14 0.64 17 6.4 0.093 0.96
Continued Current Operations Alternative
P1A Calcine SBW incl. NWCF (MACT) Upgrades 27 290 5.2x10° 11 0.73 5.8 8.6 0.9 0.73
P1B NGLWM and TF Waste Heel Waste 13 230 4.1x10° 8.1 0.38 1.0 39 0.056 0.58
P1E Bin Set 1 Calcine Transfer 4.2 73 1.3x10° 2.6 0.12 0.3 12 0.015 0.18
P18MC Remote Analytical Lab - Minimum Compliance 14 22 390 0.79 0.04 0.16 0.42 0.017 0.055
Totas 46 620 1.1x10° 22 13 7.3 14 0.98 15
Full Separations Option
P59A Calcine Retrieval and Transport 42 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
POA Full (early) Separations 130 21x10°  3.7x10% 74 38 14 39 15 5.2
P9B Vitrification Plant 10 140 2.5x10° 49 0.29 17 32 0.23 0.34
PoC Class A Grout Plant 10 130 2.4x10° 4.7 0.28 17 31 0.23 0.33
P24 Vitrified Product Interim Storage - - - - - - - - -
P18 New Analytical Lab - Full Separations 1.8 27 480 0.95 0.051 0.24 0.55 0.03 0.067
P118 Separations Organic Incinerator Project 0.047 0.053 1.0 33x10° 1.2x10° 0.021 0.018 3.7x10° 1.3x10*
P133 Waste Pilot Facility - Full Separations 16 27 480 0.95 0.046 0.13 0.46 0.01 0.067
and
P35D Class A Grout Packaging and Shipping to 0.11 0.13 24  78x10° 2.8x10° 0.049 0.042 88x10° 3.1x10*
INEEL Landfill
P27 Class A/C Grout in New Landfill Facility 4.7 53 100 0.33 0.12 21 18 0.37 0.013
or
P35E Class A Grout Packaging and Loading for 0.11 0.13 24 7.8x10° 28x10° 0.049 0.042 88x10° 3.1x10*
Offsite Disposal
Totals 170 25x10°  4.4x10° 89 47 21 50 24 6.2
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Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion (continued).

Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide®  dioxide particulates monoxide nitrogen compounds Lead
and project Description (tonfyear) (Ibslyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (Ibs/year)
Planning Basis Option
P1A Calcine SBW including. NWCF Upgrades 27 290 5.2x10° 11 0.73 5.8 8.6 0.90 0.73
MACT
P1B (NGLWI\)/I and TF Waste Heel Waste 13 230 4.1x10° 8.1 0.38 1.0 3.9 0.056 0.58
P59A Calcine Retrieva and Transport — Planning 4.2 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.8
Basis
P23A Full Separations 130 2.1x10°  3.7x10° 74 38 14 39 15 5.2
P23B Vitrifcation Plant 10 140 2.5x10° 4.9 0.29 1.7 3.2 0.23 0.34
pP23C Class A Grout Plant 10 130 2.4x10° 4.7 0.28 17 31 0.23 0.33
P24 Vitrified Product Interim Storage - - - - - - - - -
P18 New Analytical Lab 1.8 27 480 0.95 0.051 0.24 0.55 0.03 0.067
P118 Process Organic Incinerator — Planning Basis 0.047 0.053 1.0 33x10° 1.2x10° 0.021 0.018 4.0x10° 1.3x10*
P133 Waste Pilot Plant — Plan Basis 14 240 4.2x10° 8.3 0.39 1.0 39 0.053 059
P35E Class A Grout Packaging and Loading for 011 0.13 24  7.8x10° 28x10° 0.049 0.042 8.8x10° 3.1x10*
Offsite Disposal (Planning Basis)
Totals 210 32x10°  57x10° 110 6.0 26 64 30 8.1
Transuranic Separations Option
P59A Calcine Retrieval and Transport 4.2 73 1.3x10° 2.6 0.12 0.30 1.2 0.015 0.18
P49A TRU-C Separations 65 980 1.8x10* 35 18 8.1 20 0.93 25
P49C Class C Grout Plant 10 130 2.4x10° 4.7 0.28 17 31 0.23 0.33
P39A Packaging and Loading TRU at INTEC for - - - - - - - - -
Shipment to WIPP
P18 New Analytical Lab — Full or TRU Separations 18 27 480 0.95 0.051 0.24 0.55 0.030 0.067
P118 Separations Organic Incinerator Project 0.047 0.053 1.0 33x10° 1.2x10° 0.021 0.018 3.7x10° 1.3x10™
P133 Waste Pilot Facility — TRU Separations 6.8 120 2.1x10° 41 0.20 0.51 2.0 0.029 0.29
and
P49D Class C Grout Packaging and Shipping to 0.11 0.13 24 7.8x10° 2.8x10° 0.049 0.042 8.8x10° 3.1x10*
INEEL Landfill
P27 Class A/C Grout in New Landfill Facility 4.7 5.3 100 0.33 0.12 21 18 0.37 0.013
Totals 93 1.3x10°  2.4x10° 48 2.6 13 28 1.6 33
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Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion (continued).

Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide” dioxide particulates monoxide nitrogen compounds Lead
and project Description (tonfyear) (Ibs/lyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (Ibs/year)
Hot | sostatic Pressed Waste Option

P1A Calcine SBW incl. NWCF Upgrades (MACT) 27 290 5.2x10° 11 0.73 58 8.6 0.90 0.73
P1B NGLWM and TF Waste Heel Waste 13 230 4.1x10° 8.1 0.38 10 3.9 0.056 0.58
P18 New Analytical Lab 18 27 480 0.95 0.051 0.24 0.55 0.03 0.067
P59A Calcine Retrieval and Transport 4.2 73 1.3x10° 2.6 0.12 0.3 1.2 0.015 0.18
P71 Mixing and HIPing 26 440 7.9x10° 16 0.74 19 74 0.10 111
P72 HIPed HLW Interim Storage - - - - - - - - -
P73A Packaging and Loading HIPed Waste at INTEC - - - - - - - - -

for Shipment to NGR
P133 Waste Pilot Facility — HIP 0.052 0.059 11 37x10° 1.3x10° 0.023 0.02 4.1x10° 15x10*
Totals 72 1.1x10°  19x10* 38 2.0 9.3 22 11 2.7

Direct Cement Waste Option
P1A Calcine SBW including NWCF Upgrades 27 290 5.2x10° 11 0.73 5.8 8.6 0.9 0.73
MACT

P1B f\IGLWI\)/I and TF Waste Heel Waste 13 230 4.1x10° 8.1 0.38 1.0 3.9 0.056 0.58
P18 New Analytical Lab 18 27 480 0.95 0.051 0.24 0.55 0.03 0.067
P59A Calcine Retrieval and Transport 42 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
P71 Mixing and HIPing 16 270 4.9x10° 9.6 0.45 1.2 46 0.066 0.68
P81 Unseparated Cementitious HLW Interim - - - - - - - - -

Storage
P83A Packaging & Loading of Cement Waste at - - - - - - - - -

INTEC for Shipment to NGR
P133 Waste Pilot Facility — Direct Cement 0.052 0.059 11 3.7x10°  1.3x10° 0.023 0.020 4.1x10° 1.5x10*
Totas 62 900 1.6x10° 32 17 8.6 19 11 22

Early Vitrification Option

P1C PEW Evaporator and LET&D Operations 34 58 1.0x10° 20 0.1 0.29 1.0 0.020 0.14
P18 New Analytical Lab 18 27 480 0.95 0.051 0.24 0.55 0.030 0.067
P59A Calcine Retrieval and Transport 42 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
P61 Vitrified HLW Interim Storage - - - - - - - - -
P62A Packaging/Loading Vitrified HLW at INTEC - - - - - - - - -

for Shipment to NGR
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Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion (continued).

Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide®  dioxide particulates monoxide nitrogen compounds Lead
and project Description (tonfyear) (Ibslyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (Ibs/year)
Early Vitrification Option (continued)

P88 Early Vitrification with MACT 19 330 5.9x10° 12 054 14 54 0.069 0.82
PO0A Packaging & Loading Vitrified SBW at INTEC - - - - - - - - -

for Shipment to WIPP
P133 Waste Pilot Facility — Early Vitrification 0.052 0.059 11 3.7x10°  1.3x10° 0.023 0.02 4.1x10° 1.5x10*
Totals 29 490 8.7x10° 17 0.82 2.2 8.2 0.14 12

Steam Reforming Option

P1C Process Equipment Waste Evaporator and 4.8 58 1.0x10° 2.0 0.10 0.29 1.0 0.020 0.14

Liquid Effluent Treatment and Disposal

Facility
P18 New Analytical Laboratory 1.9 22 390 0.79 0.040 0.16 0.42 0.017 0.055
P59A Calcine Retrieval and Transport 59 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
P117A SR  Calcine Packaging and Loading to Hanford 31 37 670 13 0.062 0.16 0.63 0.010 0.093
P2001 NGLW Grout Facility 2.7 33 580 12 0.054 0.14 0.54 0.007 0.082
P35E Grout Packaging and Loading for Offsite 0.11 0.13 2.4 7.8x10° 2.8x10°  0.049 0.042 88x10° 3.1x10*

Disposal
P2002A St(fgm Reforming 41 22 390 0.84 0.10 12 13 0.21 0.054
Totals 23 240 4.4x10° 8.7 0.47 23 5.1 0.29 0.61
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Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion (continued).
Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide®  dioxide particulates monoxide nitrogen compounds Lead
and project Description (ton/year) (Ibslyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (lbs/year)
Minimum INEEL Processing Alternative
P1C PEW Evaporator and LET&D Operations 34 58 1.0x10° 2.0 0.10 0.29 10 0.020 0.14
P18 New Analytical Lab 18 27 480 1.0 0.051 0.24 0.55 0.03 0.067
P24 Vitrified Product Interim Storage - - - - - - - - -
P27 Class A/C Grout in New Landfill Facility 4.7 53 100 0.33 0.12 21 18 0.37 0.013
P111 SBW Treatment with CslX 15 24 430 0.86 0.043 0.14 0.44 0.013 0.061
P112A Packaging and Loading CH-TRU for Transport - - - - - - - - -
to WIPP
P133 Waste Pilot Facility — Minimum INEEL 4.1 71 1.3x10° 25 0.12 0.32 12 0.019 0.18
Processing
and
P59A Calcine Retrieval and Transport — Minimum 4.2 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
INEEL Processing
P117A Packaging & Loading Calcine for Transport to 2.2 37 670 13 0.062 0.16 0.63 0.010 0.093
Hanford
or
P59B Calcine Retrieval and Transport - JIT - - - - - - - - -
P117B Packaging & Loading Calcine for JIT Transport 25 38 670 13 0.071 0.31 0.75 0.036 0.094
to Hanford
Totals 22 300 5.3x10° 11 0.61 35 6.8 0.48 0.74
Vitrification without Calcine Separations Option
P1C PEW Evaporator and LET&D Operations 34 58 1.0x10° 20 0.10 0.29 0.99 0.020 0.14
P18 New Analytical Lab 18 27 480 0.95 0.051 0.24 0.55 0.030 0.067
P59A EV  Calcine Retrieval and Transport (EV) 4.2 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
P88 Vitrification with MACT 19 330 59x10° 12 0.54 14 54 0.069 0.82
P133EV ~ Waste Treatment Pilot Plant (EV) 0.052 0.059 1.1 3.7x10 1.3x10° 0.023 0020 4.1x10° 1.5x10*
Totals 29 490 8.7x10° 18 0.82 2.2 8.2 0.14 12

2'0 xipuaddy



Lg-2'D

1L820-s13/30d

Table C.2-11. Summary of annual average nonradiological emissions associated with fuel combustion (continued).

Category totals Criteria pollutants
Volatile
Carbon Sulfur  Respirable Carbon Oxidesof organic
Alternative Criteria Toxic dioxide®  dioxide particulates monoxide nitrogen compounds Lead
and project Description (ton/year) (Ibslyear) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (ton/year) (lIbs/year)
Vitrification with Calcine Separations Option
P1C PEW Evaporator and LET&D Operations 34 58 1.0x10° 20 0.10 0.29 0.99 0.020 0.14
P9A Full Separations 130 2.1x10° 3.7x10" 74 38 14 39 15 52
PoC Grout Plant 10 130 2.4x10° 47 0.28 17 31 0.23 0.33
P18 New Analytical Lab 18 27 480 1.0 0.051 0.24 0.55 0.030 0.067
P35E Grout Packaging & Loading for Offsite 0.11 0.13 24 7.8x10° 2.8x10° 0.049 0.042 8.8x10°* 3.1x10*
Disposal
P59A Sep  Calcine Retrieval and Transport (Sep) 42 73 1.3x10° 2.6 0.12 0.30 12 0.015 0.18
P88 Vitrification with MACT 19 330 59x10° 12 054 14 5.4 0.069 0.82
P133Sep Waste Treatment Pilot Plant (Seps) 14 240 4.2x10° 8.3 0.39 1.0 39 0.053 0.59
Totals 190 3.0x10° 5.3x10* 100 5.2 19 55 19 7.4

a  Emissionsare from project data summaries and backup documentation.

b.  Carbon dioxide has been associated with potential global warming.
c.  Project isnot expected to result in any usage of diesel fuel.
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Table C.2-12. Projected emission rates (pounds per hour) of toxic air pollutants from combustion of fossil fuels

to support waste processing operaﬁ;ions.a

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Hot Minimum  Vitrification
Continued Isostatic  Direct INEEL without  Vitrification
Screening Current Full Planning Transuranic Pressed Cement  Early Steam  Processng  Calcine  with Calcine
emisson  NoAction Operations Separations  Basis ~ Separations Waste ~ Waste Vitrification Reforming Alternative Separations Separations
Pollutant level Alternative Alternative  Option Option Option Option  Option Option Option at INEEL Option Option
Carcinogens
Arsenic 15x10° 9.6x10°  15x10%  6.2x10* 8.1x10* 3.3x10* 27x10* 22x10* 1.2x10*  6.1x10°  7.4x10°  1.2x10* 7.4x10™
Benzene 8.0x10*  1.6x10°  25x10°  1.0x10* 1.3x10* 5.4x10° 43x10° 36x10° 20x10° 99x10°  1.2x10°  2.0x10° 1.1x10*
Beryllium 2.8x10°  2.0x10°  3.2x10°  1.3x10° 1.7x10° 7.0x10° 5.6x10° 4.7x10° 2.6x10°  13x10°  1.6x10°  2.6x10° 1.5x10°
Cadmium 37x10°  29x10°  4.6x10°  1.9x10* 24x10* 1.0x10* 8.0x10° 6.7x10° 3.7x10°  1.8x10°  2.2x10° 3.7x10° 2.2x10*
Chromium 56x107  1.8x10°  29x10°  1.2x10* 1.5x10* 6.3x10° 5.0x10° 42x10° 23x10°  1.1x10°  14x10° = 2.3x10° 1.3x10*
(hexavalent)
Formaldehyde 51x10*  24x10°  3.9x10°  0.016 002  83x10° 6.6x10° 56x10° 3.0x10° 15x10°  1.8x10°  3.0x10° 0.018
Nickel 27x10°  62x10°  9.9x10°  0.04 0.052 0.021 0017 0014 7.8x10° 39x10° 47x10°  7.8x10° 0.047
Polycyclic 15x10" 9.6x107  1.5x10°  6.2x10° 8.0x10° 3.3x10° 26x10° 22x10° 1.2x10°  6.1x107  7.3x107  1.2x10° 7.4x10°
Aromatic
Hydrocarbons
Noncarcinogens
Antimony 0.033 3.8x10*  6.1x10*  25x10° 32x10° 1.3x10° 1.1x10° 89x10* 4.8x10*  2.4x10*  2.9x10*  4.8x10® 2.9x10°
Barium 0.033 1.9x10*  3.0x10*  1.2x10° 1.6x10°® 6.5x10* 52x10°% 4.3x10°% 24x10*  12x10%  14x10*  2.4x10* 1.4x10°
Chloride 0.20 0.025 0.041 0.16 0.21 0.088 0070  0.059 0.032 0.016 0.019 0.032 0.19
Chromium (total) ~ 0.033  6.2x10°  9.9x10°  4.0x10* 52x10* 2.1x10* 1.7x10* 1.4x10* 7.8x10°  39x10°  4.7x10°  7.8x10° 4.7x10"*
Cobalt 33x10°  4.4x10*  7.0x10*  2.8x10° 3.7x10° 1.5x10° 1.2x10% 1.0x10° 55x10*  2.8x10*  3.4x10*  55x10® 3.3x10°
Copper 0.013 1.3x10*  21x10*  83x10% 1.0x10° 4.4x10* 35x10* 3.0x10* 1.6x10*  81x10°  9.8x10°  1.6x10* 9.9x10™
Ethyl benzene 29 48x10°  7.7x10°  3.1x10° 4.0x10° 1.7x10° 1.3x10° 11x10° 6.0x10° 3.0x10° 3.7x10°  6.0x10° 3.6x10°
Fluoride 0.17 2.7x10°  4.4x10°  0.018 0023  9.4x10° 75x10° 6.3x10°  34x10°  1.7x10°  21x10°  3.4x10° 0.020
Lead - 1.1x10*  1.8x10*  7.1x10* 9.2x10* 3.8x10™ 3.1x10* 26x10* 1.4x10%  7.0x10°  8.4x10° 1.4x10* 8.5x10*
Manganese 0.33 2.2x10*  35x10*  1.4x10° 1.8x10° 7.6x10" 6.0x10* 51x10* 28x10*  14x10%  1.7x10*  2.8x10™ 1.6x10°
Mercury 3.0x10° 82x10°  1.3x10°  53x10° 6.9x10° 2.9x10° 23x10° 1.9x10° 1.0x10° 52x10°  6.3x10°  1.0x10° 6.3x10°
Molybdenum 0.33 5.7x10°  9.2x10°  3.7x10* 4.8x10* 2.0x10* 1.6x10* 1.3x10* 7.2x10°  36x10°  4.4x10°  7.3x10° 4.4x10"
Naphthalene 33 8.2x10°  1.3x10*  53x10* 6.9x10* 2.9x10™ 2.3x10%  1.9x10* 1.0x10* 52x10°  6.3x10°  1.0x10" 6.3x10*
Phosphorus 7.0x10°  6.9x10*  1.1x10°  45x10° 58x10° 24x10° 1.9x10° 1.6x10° 8.7x10*  4.4x10*  5.3x10*  8.7x10® 5.3x10°
Selenium 0.013 5.0x10°  8.0x10°  32x10* 4.2x10* 1.7x10* 14x10* 1.2x10* 6.3x10°  3.2x10°  3.8x10°  6.3x10° 3.8x10™*
Toluene 25 45x10*  7.2x10*  29x10° 3.8x10°® 1.6x10° 1.2x10% 1.0x10° 57x10*  2.9x10*  35x10*  57x10® 3.4x10°
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Table C.2-12. Projected emission rates (pounds per hour) of toxic air pollutants from combustion of fossil fuels
to support waste processing operations (continued).

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Hot Minimum Vitrification Vitrification
Continued Isostatic  Direct INEEL without with
Screening Current Full Planning Transuranic Pressed  Cement Early Steam Processing  Calcine Calcine
emission NoAction Operations Separations Basis Separations Waste  Waste Vitrification Reforming Alternative Separations Separations
Pollutant level®  Alternative Alternative Option Option Option Option  Option Option Option at INEEL Option Option
Noncarcinogens (continued)
1,1,1- 130 1.7x10°  2.8x10°  1.1x10* 1.4x10* 6.0x10° 4.8x10° 4.1x10° 22x10°  1.1x10°  1.3x10°  22x10°  1.2x10°
Trichloroethane
(methyl
chloroform)
Vanadium 33x10°  2.3x10°  3.7x10° 0.015 0.019  8.0x10° 6.4x10° 54x10° 29x10°  15x10°  18x10%®  29x10°  1.7x10°
Xylene 29 8.0x10°  1.3x10° 51x10° 6.6x10° 2.8x10° 22x10° 1.8x10°  1.0x10° 50x10°  6.1x10° 1.0x10°  6.0x10°
zZinc 0067  21x10°  3.4x10° 0.014 0.018  7.4x10° 59x10° 49x10° 27x10°  13x10°  16x10%  27x10°  1.5x10°

a. Source: Project Data Sheets and backup documentation. Includes emissions due to steam production and diesel equipment operation.

b.  Screening emission level listed in Rulesfor Control of Air Pollution in Idaho (IDAPA 58.01.01.585-586) (IDEQ 2001). Proposed new
source emission rates exceeding these levels should be assessed for potential impacts on human health.
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Table C.2-13. Projected emission rates (pounds per hour) of toxic air pollutants from chemical processing operations.”

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative

Hot Minimum Vitrification Vitrification

Continued Isostatic ~ Direct INEEL without with

Scrgeqing Current Full Planning Transuranic  Pressed  Cement Early Steam  Processing  Calcine Calcine
emission  NoAction Operations Separations Basis  Separations Waste Waste Vitrification Reforming Alternative Separations Separations

Pollutant level”  Alternative Alternative Option Option Option Option Option Option Option at INEEL Option Option

Carcinogens
Acetaldehyde 3.0x10° - 41x107  3.0x10° 4.1x107 3.0x10° 4.2x107 4.1x107 2.6x10° - - 2.6x10° 5.6x10°
Arsenic 1.5x10°® - - 3.4x10° 3.4x10° 3.4x10° 7.8x10° 3.8x10™° 2.9x10° - - 2.9x10° 6.3x10°
Benzene 8.0x10™ - 50x107  1.8x10° 5.0x107 1.8x10° 5.0x107 5.0x107 6.0x107 - - 6.0x10" 6.0x10”
Benzo(a)pyrene 1.5x10%° 2.8x10°  52x10M 29x10° 52x10™  2.9x10° 2.8x10° 1.2x10° - - 1.2x10° 1.2x10°
Beryllium 2.8x10° - 6.2x10"2  2.3x10™ 29x10™ 23x10"  59x10™ 6.2x10™2 2.6x10°M" - - 2.0x10"  4.3x10™
1,3-Butadiene 2.4x10° - 21x10%  15x10%° 21x10% 15x10%°  21x10° 2.1x10% 1.3x10™° - - 1.3x10°  2.8x10™%°
Cadmium 3.7x10° - - 39x10® 39x10® 3.9x10°® 9.0x10® 4.3x10™? 3.4x10°® 8.4x10° 7.3x10°  3.4x10° 7.3x10°®
Carbon tetrachloride  4.4x10™ - 1.3x10°  4.9x10™ 1.3x10° 4.9x10%?  1.3x10° 1.3x10° 6.0x10” - - 6.0x107 6.0x107
Chloroform 2.8x10™ - 1.3x10°  4.9x10™ 1.3x10° 49x10%”  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
g}gg‘;‘g‘qt) 5.6x107 - - 8.1x10%° 81x10%° 81x10%°  1.9x10° 9.0x10™ 6.9x107° 56x10° 14x10%° 69x10%°  1.5x10°
1,2-Dichloroethane  2.5x10™* - 1.3x10°  4.9x10™ 1.3x10° 49x10%?  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
Dioxins and furans 1.5x10™%° 3.1x10"  56x10" 32x10™ 56x10™  32x10™M 3.1x10™ 4.9x10% - - 49x10"2  1.1x10™
Formaldehyde 5.1x10™ - 6.3x107  4.7x10° 6.3x107  4.7x10° 6.4x107 6.3x107 5.3x107 - - 5.3x107 5.3x107
Hydrazine 2.3x10° - 46x10°%  34x10%° 4.6x10° 34x10°  4.7x10% 4.6x10° 2.1x10° - - 2.1x10° 2.1x10°
Methylenechloride  1.6x107 - 1.3x10°  4.9x10™ 1.3x10° 4.9x10%”  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
Nickel 2.7x10° - - 2.0x10% 20x10® 2.0x10°® 4.7x10% 2.3x10% 1.8x10° 56x10° 3.3x10°  1.8x10° 3.8x10°®
Po'ggfgrﬂ(':;abrgr';at'c 1.5x10% 21x10°%  36x10%° 22x10° 36x10%°  2.3x10° 22x10% 3.1x10™° ; - 31x10°  6.6x10%°
Paradioxane 0.71 - 1.0x10°  1.1x10® 1.0x10° 1.1x10°® 1.0x10° 1.0x10° 4.6x10* - - 4.6x10* 4.6x10™
Perchloroethylene 9.1x10° - 1.3x10°  49x10™ 1.3x10° 49x10%?  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
Thiourea 1.2x10° - 56x10" 2.0x10° 2.1x10° 2.0x10° 4.8x10° 1.2x10° 2.7x10% - - 2.5x10° 2.7x10®
1,1,2-Trichloroethane  4.2x10™ - 1.3x10°  9.8x10™ 1.3x10° 9.8x10%?  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
Trichloroethylene 5.1x10™ - 1.3x10°  9.8x10™ 1.3x10° 9.8x10%?  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
Noncarcinogens

Acetonitrile 45 - 1.3x10%  47x10™ 1.3x10% 47x10™  1.3x10% 1.3x10° 5.8x10° - - 5.8x10° 5.8x10°
Acrolein 0.017 - 49x10%  36x10%° 4.9x10° 3.6x10%°  5.0x10® 4.9x10® 3.1x10%° - - 3.1x10%°  6.7x10Y°
Antimony 0.033 - 8.7x10%° 32x10% 1.2x10° 3.2x10°  1.6x10° 87x10™° 1.2x10° - - 8.7x10™  1.2x10°
Barium 0.033 - - 1.4x10° 1.4x10° 1.4x10° 3.2x10° 1.6x10™" 1.2x10° - - 1.2x10° 2.6x10°
Bromoform 0.33 - 1.3x10°  4.9x10™ 1.3x10° 49x10%”  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x107
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Table C.2-13. Projected emission rates (pounds per hour) of toxic air pollutants from chemical processing operations’

(continued).

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Hot Minimum Vitrification
Continued Isostatic ~ Direct INEEL without  Vitrification
Screening Current Full Planning Transuranic  Pressed  Cement Early Steam  Processing  Calcine  with Calcine
emisson NoAction Operations Separations Basis  Separations Waste Waste Vitrification Reforming Alternative Separations Separations
Pollutant level®  Alternative Alternative Option Option Option Option Option Option Option  at INEEL Option Option
Noncarcinogens (continued)
Carbon disulfide 2.0 1.1x107  7.9x10™° 1.1x107 7.9x10%°  1.1x107 1.1x107 4.9x10° 4.0x10° - 4.9x10° 4.9x10°
Chloride 0.2 0.026 25x10°  0.026 2.5x10° 0.026 0.026 0.039 0.017 0.010 0.026 0.026
Chlorobenzene 23 1.3x10°  4.9x10? 1.3x10° 4.9x102  1.3x10° 1.3x10° 6.0x107 - - 6.0x107 6.0x10”
Chromium (total) 0.033 - 2.7x10®  2.7x10® 2.7x10% 6.3x10% 3.0x10™ 2.3x10® - 4.6x10° 2.3x10°® 5.0x10°®
Cobalt 3.3x10° - - - - - - - - - - -
Copper 0.013 - - - - - - - - - - -
Diethyl phthalate 0.33 36x10%°  6.6x10"2 3.7x10™ 6.6x102  38x10™° 3.6x10™° 1.6x107 - - 1.6x107 1.6x107
Di-n-butyl phthalate (.33 51x10%  94x10" 52x10™ 9.4x10®  53x10M 52x10™ 2.3x10° - - 2.3x10°® 2.3x10°®
di-n-octyl phthalate 0.33 51x10%  1.9x10"  2.0x10™ 1.9x10"  44x10M 1.1x10™ 2.5x10™° - - 2.3x10°  2.5x10™%
2,4-Dinitrophenal, - 2.2x10%  24x10"° 22x10% 24x10°  2.3x10® 2.2x10% 1.0x10° - - 1.0x10° 1.0x10°
Ethyl benzene 29 - - - - - - - - - - -
Fluoride 0.17 0.057 1.4x10°  0.057 1.4x10° 0.057 0.057 0.057 0.017 2.7x10°® 0.057 0.058
Lead - 9.6x10%  35x10® 1.3x107 3.5x10° 1.8x107 9.6x10° 1.3x107 1.1x10°  6.4x10° 9.6x10°® 1.3x107
Manganese 0.33 - - - - - - - - - - -
Mercury 3.0x10° 14x10°  54x10° 55x10° 5.4x10° 1.2x10°% 3.0x10° 4.6x10° 7.9x10* 5.0x10° 45%x10° 9.7x10°
Methyl ethyl ketone 39 46x10%  17x10%° 4.6x10° 1.7x10™°  46x10® 4.6x10° 2.1x10° - - 2.1x10° 2.1x10°
Molybdenum 0.33 - - - - - - - - - - -
Naphthalene 33 48x10°  53x10™ 4.9x10° 53x10%°  4.9x10% 4.8x10° 1.2x10° - - 1.2x10° 1.2x10°
Pentachl orophenol 0.023 2.7x10°  50x10™ 2.8x10° 50x10M  2.8x10° 2.7x10° 1.2x10° - - 1.2x10° 1.2x10°
Phenol 13 46x10%  6.8x10%° 4.7x10° 6.8x10%°  4.8x10° 4.6x10° 2.1x10° - - 2.1x10° 2.1x10°
Phosphorus 7.0x10°° - - - - - - - - - - -
Propylene (propene) - 1.4x10°  1.0x10°® 1.4x10° 1.0x10%® 1.4x10° 1.4x10° 8.7x10° - - 8.7x10° 1.9x10
Pyridine 1.0 39x10°  7.2x10%  4.0x10° 7.2x10°® 41x10° 3.9x10° 1.8x10° - - 1.8x10° 1.8x10°
Selenium 0.013 43x10%°  16x10%° 59x10° 1.6x10°  7.9x10° 4.3x10%° 5.7x10%° - - 43x10"°  59x10%°
Silver 1.0x10° - 53x10%° 53x10"° 53x10°  12x10° 58x10™* 4.5x10%° - 6.0x10™  45x10°  9.8x10%°
Thallium 7.0x10° 44x10%°  16x10° 2.0x10° 1.6x10° 42x10° 4.4x10%° 1.8x10° - - 1.4x10° 3.0x10°
Toluene 25 2.2x107  81x10%° 22x107 8.1x10°  22x107 2.2x107 6.0x107 - - 6.0x107 6.0x10”
124 25 81x10"  30x10™ 11x10 30x10™  15x<10%° 9.8x10™ 3.7x10° . - 37x10°  3.7x10°

Trichlorobenzene
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Table C.2-13. Projected emission rates (pounds per hour) of toxic air pollutants from chemical processing operations’

(continued).

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Hot Minimum Vitrification
Continued |sostatic Direct INEEL without  Vitrification
SCf?ef}i ng Current Full Planning Transuranic Pressed  Cement Early Steam Processing Calcine  with Calcine
emission  NoAction Operations Separations Basis  Separations Waste Waste Vitrification Reforming Alternative Separations Separations
Pollutant level”  Alternative Alternative Option  Option  Option Option  Option Option Option  at INEEL Option Option
Noncarcinogens (continued)
l(fn gﬁ;‘lc‘i}":’;’ggf‘:q‘; 130 ; 13x10°  98x10%2 13x10° 98x102  13x10° 13x10° 6.0x107 ; ; 6.0x107  6.0x107
Vanadium 3.0x10° - - - - - - - - - - - -
Xylene 29 - 15x107  5.6x10° 1.5x107 5.6x10% 15x107 15x107 4.8x10%° - - 4.8x10°%° 1.0x10°
Zinc 0.067 - - - - - - - - - - - -
Others

Carbon dioxide - - - 450 450 450 - - - - - - -
Carbon monoxide - - 0.19 2.4x10° 0.19 2.4x10° 0.20 0.19 0.28 - - 0.27 0.28
Oxides of nitrogen . - 39 29 6.8 2.9 16 39 0.76 - - 0.38 3.1
Particul ate matter - - 15x10°%  52x10° 54x10° 52x10° 1.2x10* 3.1x10°  4.7x10° - - 45x10° 9.7x10°
Sulfur dioxide - - 9.8 8.3 18 8.3 9.8 9.8 48 - - 25 11
Total hydrocarbons - - 6.1x10°  8.8x10® 6.2x10° 8.8x10°® 6.3x10° 6.1x10°  2.0x10° - - 1.9x10° 1.9x10°
a

b.

Sources: Kimmit (1998), except for Steam Reforming, which isbased on Studsvik (2002). Chemical process emissions do not include emissions formed by combustion of fossil fuels to support
waste processing operations (see Table C.2-12).

Screening emission level listed in Rulesfor Control of Air Pollution in Idaho (I DAPA 58.01.01.585-586) (I DEQ 2001). Proposed new source emission rates exceeding these levels
should be assessed for potential impacts on human health.

Dash designates that emission rate is either O or is not specified in applicable reference.
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Table C.2-14. Cumulative impacts at public access locations of criteria pollutant emissions for waste processing alternatives.

Impact of alternative

Cumulative impact

(micrograms per cubic meter) (micrograms per cubic meter)®” Percent of standard
Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
No Action Alternative
Carbon monoxide 1-hour 0.56 12 0.050 220 330 85 0.54 0.83 0.021
8-hour 0.18 0.30 0.012 54 69 35 0.54 0.69 0.035
Nitrogen dioxide Annua 0.013 0.031 9.9x10* 11 22 0.085 11 22 0.085
Sulfur dioxide 3-hour 2.3 4.4 0.13 84 140 6.4 6.5 11 0.49
24-hour 0.43 0.87 0.031 17 32 17 48 8.7 0.46
Annual 0.026 0.064 2.0x10° 0.86 45 0.072 11 5.6 0.091
Respirable particul ates” 24-hour 0.022 0.044 1.6x10° 9.8 20 0.94 6.5 13 0.63
Annual 1.3x10° 3.1x10° 1.0x10"* 0.40 13 0.043 0.79 2.6 0.086
Lead Quarterly 2.8x10° 7.5x10° 5.0x10° 5.4x10° 5.6x10° 3.9x10* 0.36 0.37 0.026
Continued Current Operations Alternative
Carbon monoxide 1-hour 10 28 23 220 350 11 0.56 0.86 0.027
8-hour 35 6.8 0.53 56 71 3.9 0.56 0.71 0.039
Nitrogen dioxide Annua 0.035 0.097 4.1x10° 11 23 0.088 11 23 0.088
Sulfur dioxide 3-hour 5.7 11 0.53 85 140 6.7 6.5 11 0.52
24-hour 12 2.3 0.13 18 32 1.8 4.8 8.7 0.48
Annual 0.066 0.18 7.6x10° 0.87 45 0.078 11 5.7 0.10
Respirable particulates’ 24-hour 0.090 0.22 0.011 9.8 20 0.95 6.5 13 0.63
Annual 2.4x10° 6.0x10° 2.0x10* 0.40 13 0.043 0.79 26 0.086
Lead Quarterly 1.8x10° 4.9x10° 2.9x10* 5.9x10° 8.1x10° 6.7x10* 0.40 0.54 0.045
Full Separations Option
Carbon monoxide 1-hour 24 62 51 230 370 14 0.59 0.92 0.034
8-hour 8.0 15 1.17 58 74 4.5 0.58 0.74 0.045
Nitrogen dioxide Annual 0.11 0.27 9.4x10° 1.2 2.4 0.093 1.2 2.4 0.093
Sulfur dioxide 3-hour 18 34 11 86 140 7.3 6.6 11 0.56
24-hour 35 6.9 0.29 18 32 1.9 49 8.8 0.52
Annua 0.20 0.50 0.018 0.88 45 0.088 11 5.7 011
Respirable particulates’ 24-hour 0.25 0.61 0.026 9.9 20 0.96 6.6 14 0.64
Annual 9.1x10° 0.022 7.3x10" 0.40 13 0.043 0.81 26 0.087
Lead Quarterly 3.8x10° 0.010 6.0x10* 6.5x10° 0.014 9.9x10* 043 0.90 0.066
Planning Basis Option
Carbon monoxide 1-hour 30 78 6.4 240 380 15 0.60 0.94 0.04
8-hour 10 19 15 59 75 4.8 0.59 0.75 0.05
Nitrogen dioxide Annual 0.13 0.35 0.013 1.2 2.4 0.097 12 2.4 0.10
Sulfur dioxide 3-hour 24 46 16 88 150 7.8 6.7 11 0.60
24-hour 4.7 9.4 0.43 18 32 2.0 5.0 8.9 0.55
Annual 0.26 0.69 0.026 0.89 4.6 0.096 11 5.7 0.12
Respirable particulates’ 24-hour 0.32 0.76 0.033 9.9 20 0.97 6.6 14 0.64
Annual 0.011 0.028 9.2x10* 0.41 13 0.044 0.81 2.6 0.09
Lead Quarterly 4.8x10° 0.013 7.6x10™ 6.8x10° 0.016 1.1x10° 0.45 11 0.08
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Table C.2-14. Cumulative impacts at public access locations of criteria pollutant emissions for waste processing
alternatives (continuedg.
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Impact of aternative Cumulative impact
(micrograms per cubic meter) (micrograms per cubic meter)® Percent of standard
Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Transuranic Separations Option
Carbon monoxide 1-hour 17 44 37 230 360 12 0.57 0.89 0.03
8-hour 5.6 11 0.84 57 72 4.2 0.57 0.72 0.04
Nitrogen dioxide Annua 0.064 0.17 6.0x10° 12 23 0.090 12 23 0.09
Sulfur dioxide 3-hour 11 20 0.77 85 140 7.0 6.6 11 0.54
24-hour 21 4.1 0.19 18 32 18 4.9 8.8 0.50
Annual 0.090 0.22 7.0x10° 0.87 45 0.077 11 5.7 0.10
Respirable particulates’ 24-hour 0.16 0.39 0.018 9.8 20 0.95 6.6 13 0.64
Annual 5.0x10°® 0.012 4.1x10* 0.40 13 0.043 0.80 26 0.09
Lead Quarterly 2.8x10° 7.6x10° 4.5x10* 6.2x10° 0.011 8.3x10* 0.42 0.72 0.06
Hot Isostatic Pressed Waste Option
Carbon monoxide 1-hour 11 30 24 220 350 11 0.56 0.87 0.03
8-hour 38 7.3 0.56 56 71 39 0.56 0.71 0.04
Nitrogen dioxide Annual 0.084 0.22 0.011 12 24 0.094 12 24 0.09
Sulfur dioxide 3-hour 85 16 0.63 85 140 6.8 6.6 11 053
24-hour 17 33 0.17 18 32 18 48 8.7 0.49
Annual 0.096 0.26 0.010 0.87 45 0.081 11 5.7 0.10
Respirable particulates’ 24-hour 0.11 0.28 0.012 9.8 20 0.95 6.5 13 0.63
Annual 3.9x10° 9.6x10° 3.2x10* 0.40 13 0.043 0.80 26 0.09
Lead Quarterly 1.8x10° 5.0x10° 3.0x10* 6.0x10° 8.2x10° 6.8x10* 0.40 0.55 0.05
Direct Cement Waste Option
Carbon monoxide 1-hour 11 29 24 220 350 11 0.56 0.87 0.03
8-hour 37 72 0.55 56 71 39 0.56 0.71 0.04
Nitrogen dioxide Annual 0.035 0.087 3.0x10° 11 23 0.087 11 23 0.09
Sulfur dioxide 3-hour 7.3 14 0.59 85 140 6.8 6.6 11 0.52
24-hour 15 29 0.15 18 32 18 4.8 8.7 0.49
Annual 0.084 0.22 9.0x10° 0.87 45 0.079 11 5.7 0.10
Respirable particulates® 24-hour 0.10 0.26 0.012 9.8 20 0.948 6.5 13 0.63
Annual 3.3x10°® 8.1x10° 2.7x10* 0.40 13 0.043 0.80 26 0.09
Lead Quarterly 1.8x10° 5.0x10° 3.0x10" 6.0x10° 8.2x10° 6.8x10* 0.40 0.55 0.05
Early Vitrification Option
Carbon monoxide 1-hour 11 2.3 0.13 220 330 8.6 0.54 0.83 0.02
8-hour 0.36 0.55 0.030 55 69 35 0.55 0.69 0.03
Nitrogen dioxide Annual 0.019 0.043 1.7x10° 11 22 0.085 11 22 0.09
Sulfur dioxide 3-hour 4.8 75 0.24 84 140 6.5 6.5 11 0.50
24-hour 0.87 13 0.071 18 32 17 48 8.7 0.47
Annual 0.057 011 5.3x10° 0.86 45 0.076 11 5.7 0.09
Respirable particulates’ 24-hour 0.028 0.057 2.0x10° 9.8 20 0.94 6.5 13 0.63
Annual 1.6x10° 3.8x10° 1.2x10* 0.40 13 0.043 0.79 26 0.09

Lead Quarterly 8.3x10° 2.2x10* 1.3x10° 5.4x10° 5.6x10° 4.0x10* 0.36 0.37 0.03
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Table C.2-14. Cumulative impacts at public access locations of criteria pollutant emissions for waste processing alternatives
(continued).

Impact of alternative
(micrograms per cubic meter)

Cumulative impact

(micrograms per cubic meter)*® Percent of standard

G¥-2'0

1820-s13/30a

Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Steam Reforming Option
Carbon monoxide 1-hour 29 7.7 0.64 220 330 9.1 0.55 0.83 0.02
8-hour 0.98 19 0.15 55 69 3.6 0.55 0.69 0.04
Nitrogen dioxide Annual 0.010 0.024 8.3x10* 11 2.2 0.084 11 2.2 0.08
Sulfur dioxide 3-hour 17 34 0.10 84 140 6.3 6.4 11 0.49
24-hour 0.32 0.66 0.023 17 32 17 4.8 8.7 0.46
Annual 0.017 0.042 1.3x10° 0.86 45 0.072 11 5.6 0.09
Respirable particulates’ 24-hour 0.028 0.069 3.1x10° 9.8 20 0.94 6.5 13 0.63
Annual 9.3x10* 2.3x10° 8.0x10° 0.40 13 0.043 0.79 26 0.09
Lead Quarterly 5.5x10* 1.5x10° 7.8x10° 5.6x10° 5.7x103 4.6x10* 0.37 0.38 0.03
Minimum INEEL Processing Alternative
Carbon monoxide 1-hour 51 14 11 220 340 9.6 0.55 0.84 0.02
8-hour 17 33 0.26 55 70 3.7 0.55 0.70 0.04
Nitrogen dioxide Annual 0.013 0.032 1.1x10° 11 2.2 0.085 11 2.2 0.08
Sulfur dioxide 3-hour 22 45 0.16 84 140 6.4 6.5 11 0.49
24-hour 0.41 0.86 0.030 17 32 17 4.8 8.7 0.46
Annual 0.021 0.051 1.6x10° 0.86 45 0.072 11 5.6 0.09
Respirable particulates® 24-hour 0.044 011 5.3x10° 9.8 20 0.94 6.5 13 0.63
Annual 1.2x10° 2.9x10° 1.0x10* 0.40 13 0.043 0.79 26 0.09
Lead Quarterly 8.4x10* 2.3x10° 1.4x10* 5.7x10° 5.8x10° 5.2x10* 0.38 0.39 0.03
Vitrification without Calcine Separations Option
Carbon monoxide 1-hour 1.0 23 0.13 220 330 8.6 0.54 0.83 0.02
8-hour 0.34 0.53 0.029 55 69 35 0.55 0.69 0.03
Nitrogen dioxide Annual 0.017 0.040 1.4x10° 11 22 0.085 11 22 0.09
Sulfur dioxide 3-hour 38 6.6 0.18 84 140 6.4 6.5 11 0.49
24-hour 0.71 12 0.052 18 32 17 4.8 8.7 0.47
Annual 0.045 0.097 3.9x10° 0.86 45 0.074 11 57 0.09
Respirable particulates’ 24-hour 0.028 0.057 2.0x10° 9.8 20 0.94 6.5 13 0.63
Annual 1.6x10° 3.8x10° 1.2x10* 0.40 13 0.043 0.79 26 0.09
Lead Quarterly 8.0x10° 2.1x10* 1.3x10° 5.4x10° 5.6x10° 4.0x10* 0.36 0.37 0.03
Vitrification with Calcine Separations Option
Carbon monoxide 1-hour 18 45 36 230 360 12 0.57 0.89 0.03
8-hour 59 11 0.81 57 72 4.2 0.57 0.72 0.04
Nitrogen dioxide Annual 0.12 0.27 0.010 12 24 0.094 12 24 0.09
Sulfur dioxide 3-hour 23 41 11 87 140 7.4 6.7 11 0.57
24-hour 4.2 7.7 0.30 18 32 1.9 49 8.8 0.53
Annual 0.25 0.56 0.022 0.89 4.6 0.092 11 57 0.12
Respirable particulates’ 24-hour 0.23 0.54 0.020 9.9 20 0.96 6.6 13 0.64
Annual 0.010 0.025 8.0x10™* 0.40 13 0.044 0.81 26 0.09
Lead Quarterly 2.6x10° 7.2x10° 4.2x10* 6.2x10° 0.010 8.1x10* 041 0.69 0.05
a.  Cumulative impacts are assessed as the sum of the baseline plus the impacts of proposed projects. Baseline and standards are provided in Table C.2-15.

b.

C.

This summation is conservative since in most cases the highest concentration for each (baseline and alternative) would occur at different locations.

Values do not include contributions of fugitive dust.
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Appendix C.2

Table C.2-15. Criteria pollutant ambient air quality standards and baseline used to
assess cumulative impacts at public access locations.

Contribution of baseline and reasonable foreseeable

Asf)g)rllaﬁlae increases’ (micrograms per cubic meter)

(microgramsper  Averaging At or beyond site Public Craters of

Pollutant cubic meter) time boundary roads the Moon
Carbon monoxide 40,000 1-hour 220 330 85
10,000 8-hour 44 68 35

Nitrogen dioxide 100 Annual 1.0 2.2 0.084
Sulfur dioxide 1,300 3-hour 30 140 6.2
365 24-hour 6.1 32 1.7

80 Annual 0.26 45 0.070
Respirable particul ates 150 24-hour 9.0 20 0.94

50 Annual 0.39 13 0.043

Lead 15 Quarterly 1.8x10° 5.6x10° 3.9x10*

a  Modeled concentrations are compared to the applicable standards provided above (I DAPA 58.01.01.577) (IDEQ 2001).
Primary standards are designed to protect public health. Secondary standards are designed to protect public welfare.

The most stringent standard is used for comparison.

b.  Baseline represents the modeled pollutant concentrations based on an actual operating emissions scenario. Sourcesinclude
existing INEEL facilitieswith actual 1997 INEEL emissions (DOE 1998), plus reasonably foreseeable sources such asthe
Advanced Mixed Waste Treatment Project. The newly installed CPP-606 steam production boilers are excluded, since they are
assessed as elements of the waste processing alternatives (see Section 5.2.6).

lutant impacts to these increments. For
each dternative, maximum incrementd
impacts of carcinogenic air pollutants
are projected to occur at or just beyond
the southern INEEL boundary, while
maximum noncarcinogenic air pollutant
levels would occur along U.S. 20.

C.2.5.3 Concentrations of Toxic Air
Pollutants at Onsite Locations

DOE estimated maximum onsite concentrations
of toxic air pollutants for which occupational
exposure limits have been established. All toxic
air pollutant concentrations would be less than
10 percent of the applicable standards.
Vanadium concentrations were the highest rel-
ative to the applicable standard by more than a
factor of two compared to other toxic air pollu-
tants. The vanadium concentrations are pre-
sented by waste processing aternative/option in
Table C.2-16, and represent the maximum pre-
dicted levels at any point within a major INEEL
facility area, averaged over an 8-hour period, to

DOE/EIS-0287

which workers might be incidentally exposed.
These results are compared to occupational stan-
dards recommended by either the American
Conference of Governmental Industrial
Hygienists or the Occupational Safety and
Health Administration, whichever standard is
more restrictive. Unlike radiological impacts
(for which the maximum dose to a non-involved
worker occurs at Central Facilities Area), the
maximally impacted area for toxic air pollutants
iswithin INTEC. This is due to differences in
dispersion models, averaging time (annual aver-
age for radionuclides versus 8 hours for toxics)
and height of release (elevated releases for
radionuclides versus both ground-level and ele-
vated for toxics).

C.2.5.4 Visibility Impairment Modeling
Results

DOE assessed cumulative emissions of proposed
waste processing sources at the INTEC for
potential impacts on the visual resource at
Craters of the Moon Wilderness Area and the

C.2-406
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Table C.2-16. Summary of maximum toxic air pollutant concentrations at onsite and offsite locations by waste

processing alternative.

Highest percentage of applicable standard and identification of controlling pollutant

Direct Vitrification

Separations Alternative Non-Separations Alternative Alternative
Minimum  Vitrification
Continued Hot Isostatic  Direct INEEL without  Vitrification
Current Full Planning Transuranic Pressed Cement Early Steam Processing Calcine  with Calcine
No Action Operations Separations Basis  Separations Waste Waste Vitrification Reforming Alternative Separations Separations
Receptor Alternative Alternative  Option Option Option Option Option Option Option at INEEL Option Option
Carcinogens: Maximum impact due to nickel®®
INEEL boundary areas 1.2 19 8.1 10 4.5 29 1.7 1.0 0.71 1.0 17 9.5
Craters of the Moon <0.2 0.24 0.71 0.71 0.24 0.24 0.24 0.24 <0.2 <0.2 0.24 0.71
INEEL facility area’ 0.01 0.32 0.69 0.88 0.49 0.33 0.33 0.02 0.08 0.16 0.02 0.49
Noncarcinogens: Maximum impact due to vanadium®
INEEL boundary areas ~ 0.01 0.02 0.09 0.11 0.05 0.04 0.03 0.02 0.01 0.01 0.02 0.10
Public road locations 0.03 0.05 0.18 0.23 0.10 0.08 0.07 0.03 0.02 0.02 0.03 0.20
Craters of the Moon 1.0x10°  2.0x10° 6.0x10°  8.0x10° 4.0x10° 3.0x10°  2.0x10° 1.0x10° 1.0x10° 1.0x10° 1.0x10° 7.0x10°
INEEL facility aree’ 0.01 0.24 0.52 0.65 0.38 0.25 0.25 0.01 0.06 0.12 0.01 0.36
a.  Applicable ambient air standards are specified in IDAPA 58.01.01.585-586 (IDEQ 2001) for carcinogenic air pollutants and noncarcinogenic toxic air pollutant increments.
It should be noted that these standards apply only to new sources; for existing sources, they are used here as reference values for purposes of comparison.
b. Asidefrom nickel, the only carcinogenic pollutants exceeding 1 percent of the ambient standard for the option with maximum impacts (Planning Basis Option) are arsenic (3 percent of the

standard) and hexavalent chromium (1 percent).

Applicable standard for onsite levelsis the 8-hour occupational exposure limit established by either the American Conference of Government Industrial Hygienists or the Occupational Safety and
Health Administration; the lower of the two isused. In all cases, the highest carcinogenic and noncarcinogenic impacts are due to nickel and vanadium, respectively. Location of highest onsite

impactsiswithin INTEC.
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Appendix C.2

Fort Hall Indian Reservation, in recognition of
the importance of scenic views in and around
each of these areas. For VISCREEN assess-
ments, the potential impact of incremental emis-
sions was evaluated using maximum hourly
emission rates of particulates and nitrogen
oxides and minimum and maximum distances
from the source to the Class | area and
Reservation.  The analysis conservatively
assumes that future fossil fuel-burning equip-
ment will not have emission controls that reduce
nitrogen dioxide and particulate matter emis-
sions. DOE assessed potential visibility impacts
from cumulative emissions using both the VIS
CREEN and CALPUFF models, as described
in Section C.2.3.3. Table C.2-17 presents the
results of the VISCREEN analysis. The results
show that none of the alternatives would exceed
the maximum screening values of 2.0 for color
shift or 0.05 for contrast; that is, none would be
expected to result in perceptible changes to
visual resources around Craters of the Moon
Wilderness Area or Fort Hall.

CALPUFF visibility impacts were performed
only for the Planning Basis Option, which is
the option with the highest emission rates of
pollutants affecting visibility (nitrogen dioxide,
sulfur dioxide, and particulate matter). For
this option, the maximum 24-hour light extinc-
tion change would exceed the 5-percent crite-
rion for 8 days of the 5-year simulation period,
and the maximum value for light extinction
change would be 8.4 percent. There are no
exceedances at Yellowstone or Grand Teton
National Parks under this option (Rood 2002).

C.2.6 RADIOLOGICAL
CONSEQUENCES OF
FACILITIES DISPOSITION

This section provides detail which supplements

the radiological assessment results for facility
disposition alternatives presented in Section

DOE/EIS-0287

C.2-46

5.3.4. These results are presented separately for
three categories of facilities: (a) facilities associ-
ated with waste processing alternatives, (b) the
Tank Farm, calcine bin sets, and related facili-
ties; and (c) other existing INTEC facilities.

C.2.6.1 Facilities Associated
with Waste Processing
Alternatives

Radionuclide emissions would result from the
dispositioning of facilities associated with waste
processing aternatives. These emissions are
temporary in nature and would persist for a few
(1 to 4) years following the operating lifetime of
individual facilities. Table C.2-18 presents the
radionuclide release estimates for the disposi-
tioning of these facilities, while the calculated
radiation doses that would result from these
emissions are presented in Table C.2-19.

C.2.6.2 Tank Farm and Bin Sets

DOE estimated emissions and doses that would
result from dispositioning the Tank Farm and
calcine storage bin sets under different closure
scenarios. These emissions could persist for
over 20 years, reflecting the lengthy process of
decontaminating and closing the waste storage
tanks and calcine storage bins. Table C.2-20
presents the radionuclide release estimates for
these closure scenarios, while the associated
radiation doses are presented in Table C.2-21.

C.2.6.3 Other Existing INTEC Facilities

DOE estimated emissions and doses that would
result from dispositioning various other facilities
that either currently operate or have operated in
the past in support of HLW management at
INTEC. These estimates are presented in Tables
C.2-22 and C.2-23.
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Table C.2-17. Results of VISCREEN analysis for waste processing alternatives.

Option Plume perceptibility/color shift parameter Contrast parameter
(deltaE) (Maximum acceptable screening value = 0.05)
(Maximum acceptable screening value = 2.0)
Plume viewing background — Horizon sky Dark terrain object Horizon sky Dark terrain object
Sun position with respect to the observer — Front® Behind® Front® Behind® Front® Behind® Front® Behind®
M aximum acceptable screening value 2.0 2.0 2.0 2.0 0.05 0.05 0.05 0.05
Craters of the Moon Wilderness Area

No Action Alter native 0.037 0.023 0.044 0.006 0.000 0.000 0.000 0.000
Continued Current Operations Alter native 0.166 0.117 0.139 0.030 0.000 -0.001 0.001 0.000
Separations Alter native

Full Separations 0.355 0.218 0.430 0.060 0.002 -0.003 0.003 0.000

Planning Basis Option 0.513 0.349 0.546 0.091 0.003 -0.004 0.004 0.000

Transuranic Separations 0.228 0.144 0.259 0.040 0.001 -0.002 0.002 0.000
Non-Separ ations Alter native

Hot Isostatic Pressed Waste Option 0.479 0.345 0.209 0.089 -0.001 -0.003 0.002 0.000

Direct Cement Waste Option 0.192 0.134 0.172 0.035 0.001 -0.001 0.001 0.000

Early Vitrification Option 0.062 0.043 0.057 0.011 0.000 0.000 0.000 0.000

Steam Reforming Option 0.032 0.018 0.047 0.005 0.000 0.000 0.000 0.000
Minimum INEEL Processing Alternative 0.045 0.024 0.069 0.007 0.000 0.000 0.000 0.000
Direct Vitrification Alternative

Vitrification without Calcine Separations Option 0.054 0.037 0.058 0.010 0.000 0.000 0.000 0.000

Vitrification with Calcine Separations Option 0.378 0.237 0.431 0.066 0.002 -0.003 0.003 0.000

Fort Hall Indian Reservation

No Action Alter native 0.016 0.010 0.018 0.003 0.000 0.000 0.000 0.000
Continued Current Operations Alter native 0.071 0.048 0.056 0.016 0.000 -0.001 0.001 0.000
Separations Alter native

Full Separations 0.155 0.093 0.174 0.032 0.001 -0.001 0.002 0.000

Planning Basis Option 0.222 0.139 0.222 0.048 0.001 -0.002 0.002 0.000

Transuranic Separations 0.099 0.061 0.105 0.021 0.001 -0.001 0.001 0.000
Non-Separ ations Alter native

Hot Isostatic Pressed Waste Option 0.209 0.152 0.085 0.047 0.000 -0.001 0.001 0.000

Direct Cement Waste Option 0.082 0.056 0.069 0.018 0.000 -0.001 0.001 0.000

Early Vitrification Option 0.027 0.018 0.023 0.006 0.000 0.000 0.000 0.000

Steam Reforming Option 0.014 0.007 0.019 0.003 0.000 0.000 0.000 0.000
Minimum INEEL Processing Alternative 0.020 0.009 0.028 0.004 0.000 0.000 0.000 0.000
Direct Vitrification Alter native

Vitrification without Calcine Separations Option 0.023 0.015 0.023 0.005 0.000 0.000 0.000 0.000

Vitrification with Calcine Separations Option 0.165 0.101 0.175 0.035 0.001 -0.001 0.002 0.000

a  With forward scatter, the sun isin front of the observer which will tend to maximize the light scattered by plume particles and maximize the brightness of the plume.
b.  With backward scatter, the sun is behind the observer, and the plume will likely appear darkest with such an angle.
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Table C.2-18. Airborne radionuclide emissions estimates for disposition of proposed facilities associated with
waste processing alternatives.

Annual emission rate and total project emissions ®

Total radioactivity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Project Duration  (curies per (curies per (curies per (curies per
number Description (years) year) (curies) year) (curies) year) (curies) year) (curies)
No Action Alternative
P1D No Action Alternative - - - - - - - - -
Continued Current Operations Alternative
P1A Calcine SBW including NWCF Upgrades 3 1.2x107 1.7x107 1.0x107 1.6x107 1.2x10° 1.8x10°%  3.0x102  45x10%
(MACT)
P1B NGLWM and TF Waste Hedl Waste 1 5.8x10°® 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10°  15x10"  1.5x10™
Totals 1.2x107 2.3x107 1.0x107 2.1x107 1.2x10° 24x10%  3.0x10%  6.0x10™
Full Separations Option®
P59A Calcine Retrieval and Transport 1 5.8x10°® 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10° 15x10™  1.5x10™"
P9A Full (early) Separations 3 5.8x10°® 1.7x107 5.2x10°® 1.6x107 6.0x10° 1.8x10°® 15x10"  4.5x10%2
POB Vitrification Plant 3 5.8x10° 1.7x107 5.2x10° 1.6x107 6.0x107 1.8x10°® 1.5x10%  4.5x10™2
PoC Class A Grout Plant 25 5.8x10° 1.5x10” 5.2x10° 1.3x107 6.0x10” 1.5x10° 1.5x10%  3.7x10™2
P24 Vitrified Product Interim Storage 3 - - - - - - - -
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10°® 15x10"?  3.0x10%
P118 Separations Organic Incinerator Project 2 2.9x10° 5.8x10° 2.6x10° 5.2x10° 3.0x10™° 6.0x10"°  7.4x10™  15x10%
P133 Multifunction Pilot Plant 2 - - - - - - - -
P35D Class A Grout Packaging and Shipping to 2 5.8x10°® 1.2x107 5.2x10°® 1.0x10” 6.0x10° 1.2x10® 15x10"?  3.0x10™%
INEEL Landfill
P27 Class A Grout in New Landfill Facility 2 - - - - - - - -
Totals 3.5x10” 7.9x107 3.2x107 7.1x107 3.6x10° 8.1x10° 9.0x10™"  2.0x10™"
Planning Basis Option®
P1A Calcine SBW including NWCF Upgrades 3 1.2x107 1.7x107 1.0x107 1.6x107 1.2x10°® 1.8x10° 3.0x10%  45x107
(MACT)
P1B NGLWM and TF Waste Heel Waste 1 5.8x10° 5.8x10° 5.2x10° 5.2x10° 6.0x10” 6.0x10° 15x10%  1.5x10™2
P59A Calcine Retrieval and Transport 1 5.8x10°® 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10° 15x10™2  1.5x10™"
P23A Full Separations 3 5.8x10°® 1.7x107 5.2x10°® 1.6x107 6.0x10° 1.8x10°® 15x10%  45x10%
P23B Vitrification Plant 3 5.8x10% 1.7x107 5.2x10° 1.6x107 6.0x10” 1.8x10°® 15x10%2  4.5x10™2
P23C Class A Grout Plant 1 5.8x10° 5.8x10° 5.2x10° 5.2x10® 6.0x10° 6.0x10° 15x10%  1.5x10™2
P24 Vitrified Product Interim Storage - - - - - - - - -
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x10” 6.0x10° 1.2x10°® 15x10%  3.0x10%
P118 Separations Organic Incinerator Project 2 2.9x10° 5.8x10° 2.6x10° 5.2x10° 3.0x10°  6.0x10°  7.4x10™  15x10%
P133 Multifunction Pilot Plant 2 - - - - - - - -
P35E Class A Grout Packaging and Loading for 2 5.8x10°® 1.2x107 5.2x10°® 1.0x10” 6.0x10° 1.2x10® 15x10"  3.0x10™"
Offsite Disposa
Totals 4.1x107 9.4x107 3.7x107 8.4x107 4.2x10°® 9.6x10°® 1.1x10"  2.4x10"
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Table C.2-18. Airborne radionuclide emissions estimates for disposition of proposed facilities associated with

waste processing alternatives (continued).

Annual emission rate and total project emissions ®

Total radioactivity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Project Duration  (curies per (curies per (curies per (curies per
number Description (years) year) (curies) year) (curies) year) (curies) year) (curies)
Transuranic Separations Option®
P59A Calcine Retrieval and Transport 1 5.8x10° 5.8x10® 5.2x10° 5.2x10° 6.0x10° 6.0x10° 15x10%  1.5x10™
P49A Transuranic-C Separations 3 5.8x10° 1.7x107 5.2x10° 1.6x107 6.0x10° 1.8x10°® 15x10%  4.5x10™%
P49C Class C Grout Plant 2 5.8x10° 1.2x107 5.2x10° 1.0x107 6.0x10” 1.2x10°® 1.5x10%2  3.0x10™%
Packaging and Loading Transuranic at INTEC
P39A for Shipment to WIPP 2 - - - - - - - -
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10%® 15x10™  3.0x10™
P118 Separations Organic Incinerator Project 2 2.9x10° 5.8x10° 2.6x10° 5.2x10° 3.0x10™° 6.0x10%° 7.4x10  15x10%
P133 Multifunction Pilot Plant 2 - - - - - - - -
P49D Class C Grout Packaging & Shipping 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10% 15x10™  3.0x10™
P27 Class C Grout in New Landfill Facility 2 - - - - - - - -
Totals 2.9x107 5.9x107 2.6x10” 5.3x107 3.0x10° 6.0x10° 75x10"%  1.5x10™
Hot Isostatic Pressed Waste Option
P1A Calcine SBW including NWCF Upgrades 3 1.2x107 1.7x10°7 1.0x107 1.6x107 1.2x10°® 1.8x10° 3.0x102  4.5x10™
(MACT)
P1B NGLWM and TF Waste Heel Waste 1 5.8x10® 5.8x10° 5.2x10° 5.2x10° 6.0x10” 6.0x10° 15x10"  1.5x10™
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10%® 15x10%  3.0x10™
P59A Calcine Retrieval and Transport 1 5.8x10° 5.8x10® 5.2x10°® 5.2x10° 6.0x10° 6.0x10° 15x10"  1.5x10™
P71 Mixing and HIPing 5 5.8x10° 2.9x107 5.2x10°® 2.6x107 6.0x10° 3.0x10% 1.5x10"  7.4x10™
P72 HIPed HLW Interim Storage 3 - - - - - - - -
P73A Packaging and Loading HIPed Waste at INTEC 3 - - - - - - - -
for Shipment to NGR
P133 Multifunction Pilot Plant 2 - - - - - - - -
Totals 2.3x107 7.0x107 2.1x107 6.3x10” 2.4x10° 7.2x10°8 6.0x10?  1.8x10™
Direct Cement Waste Option
P1A Calcine SBW including NWCF Upgrades 3 1.2x107 1.7x107 1.0x107 1.6x107 1.2x10°® 1.8x108 3.0x10?  4.5%x10™
(MACT)
P1B NGLWM and TF Waste Heel Waste 1 5.8x10° 5.8x10° 5.2x10° 5.2x10° 6.0x10” 6.0x10° 1.5x10"  1.5x10™
P18 New Analytical Lab 2 5.8x10° 1.2x107 5.2x10® 1.0x107 6.0x10° 1.2x10° 1.5x10™  3.0x10™
P59A Calcine Retrieval and Transport 1 5.8x10° 5.8x10® 5.2x10® 5.2x10° 6.0x10° 6.0x10° 15x10"  1.5x10™
P80 Mixing and FUETEP Grout 3 5.8x10°® 1.7x107 5.2x10°® 1.6x107 6.0x10° 1.8x10% 15x10%2  45x10™
P81 Unseparated Cementitious HLW Interim Storage 3 - - - - - - - -
P83A Packaging & Loading of Cement Waste at 4 - - - - - - - -
INTEC for Shipment to NGR
P133 Multifunction Pilot Plant 2 - - - - - - - -
Totals 23x107  58x107  21x107  52x107  2.4x10® 6.0x10 6.0x10"2  1.5x10™
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Table C.2-18. Airborne radionuclide emissions estimates for disposition of proposed facilities associated with

waste processing alternatives (continued).

Annual emission rate and total project emissions ®

Total radioactivity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Project Duration  (curies per (curies per (curies per (curies per
number Description (years) year) (curies) year) (curies) year) (curies) year) (curies)
Early Vitrification Option
P18 New Analytical Laboratory 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10® 15x10  3.0x10™
P59A Calcine Retrieval and Transport 1 5.8x10°® 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10° 15x10"  1.5x10™
P61 Vitrified HLW Interim Storage 3 - - - - - - - -
Packaging/Loading Vitrified HLW at INTEC for
P62A Shipment to NGR 3 - - - - - - - -
P88 Early Vitrification with MACT 5 7.3x10® 3.6x107 6.5x10° 3.3x10” 7.4x10° 3.7x10°% 1.9x102  9.3x10™%?
PO0A Packaging & Loading Vitrified SBW at INTEC 2 - - - - - - - -
for Shipment to WIPP
P133 Multifunction Pilot Plant 2 - - - - - - - -
Totals 1.9x107 5.4x10” 1.7x107 4.8x107 1.9x10°® 5.5x10° 48x10%  1.4x10™
Steam Reforming Option
P13 New Storage Tanks 2 40x10®  80x10°  3.6x10° 7.2x10%  4.1x10° 82x10°  1.0x10%?  21x10%?
PS9A Calcine Retrieval and Transport 2 58x10°  12x107  52x10° 1.0x107 6.0x10° 12x10°  15x10%2  3.0x10%?
P117A Calcine Packaging and Loading to Hanford 3 - - - - - - - -
P2001 NGLW Grout Facility 1 4.0x10%  4.0x10° 3.6x10° 3.6x10° 4.1x10° 41x10°  1.0x102  1.0x10™2
P35E Grout Packaging and Loading for Offsite 2 5.8x10° 1.2x107 5.2x10°% 1.0x107 6.0x10° 1.2x10°8 15x10%2  3.0x10™%
Disposal
P2002A Steam Reforming 1 5.8x10® 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10° 15x10"?  1.5x10%
Totals 2.5x107 4.1x107 2.3x10” 3.7x107 2.6x10° 4.2x10° 6.5x10"?  1.1x10™
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Table C.2-18. Airborne radionuclide emissions estimates for disposition of proposed facilities associated with

waste processing alternatives (continued).

Annual emission rate and total project emissions ®

Total radioactivity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Project Duration  (curies per (curies per (curies per (curies per
number Description (years) year) (curies) year) (curies) year) (curies) year) (curies)
Minimum INEEL Processing Alternative”
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x10” 6.0x10° 1.2x10®%  1.5x10%  3.0x10™
P24 Vitrified Product Interim Storage 3 - - - - - - - -
P27 Class A Grout in New Landfill Facility 2 - - - - - - - -
P111 SBW Treatment with CslX 1 5.8x10° 5.8x10° 5.2x10° 5.2x10° 6.0x10” 6.0x10°  1.5x10%2  1.5x10™
P112A Packaging and Loading CH-Transuranic for 5 - - - - - - - -
Transport to WIPP
P133 Multifunction Pilot Plant 2 - - - - - - - -
P59B Calcine Retrieval and Transport Just in Time 2 5.8x10° 1.2x107 5.2x10° 1.0x107 6.0x10” 1.2x10%  1.5x10%  3.0x10%2
P117B Calcine Packaging & Loading Just in Time 3 1.7x107 5.2x107 1.6x107 4.7x107 1.8x10® 5.4x10%  45x10%  1.3x10™
Totals 3.5x10” 8.1x107 3.1x10” 7.3x107 3.6x10° 8.3x10°%  8.9x10%  2.1x10%
Vitrification Without Calcine Separations Option
P13 New Storage Tanks 2 4.0x10° 8.0x10® 3.6x10° 7.2x10° 4.1x10° 8.2x10°  10x10%? 21x10™
P18 New Analytical Lab 2 5.8x10° 1.2x107 5.2x10°® 1.0x107 6.0x10° 12x10%  15x102  3.0x10%
Class A Grout Packaging & Loading for Offsite
P35E Disposal 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10%  15x10%  3.0x10™
P59A Calcine Retrieval and Transport 1 5.8x10° 5.8x10°® 5.2x10°® 5.2x10°® 6.0x10° 6.0x10°  15x10%?  15x10™
P88 Vitrification with MACT 5 7.3x10° 3.6x107 6.5x10° 3.3x107 7.4x10° 37x10%  1.9x10%  9.3x10™%
Totals 2.9x10” 7.3x107 2.6x107 6.6x107 2.9x10° 75x10°%  7.4x10%  1.9x10™
Vitrification With Calcine Separations Option
P9A Full Separations 3 5.8x10°® 1.7x107 5.2x10°® 1.6x107 6.0x10° 1.8x10%  15x10™  4.5x10™
P9C Grout Plant 25 5.8x10° 1.5x107 5.2x10° 1.3x107 6.0x10° 15x10%  15x10%  3.7x10"
P13 New Storage Tanks 2 4.0x10°® 8.0x10°® 3.6x10°® 7.2x10°® 4.1x10° 8.2x10°  1.0x10% 2.1x10™
P18 New Analytical Lab 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10%  15x10™2  3.0x10™
Grout Packaging & Loading for Offsite
P35E Disposal 2 5.8x10°® 1.2x107 5.2x10°® 1.0x107 6.0x10° 1.2x10%  15x102  3.0x10%
P59A Calcine Retrieval and Transport 1 5.8x10° 5.8x10° 5.2x10° 5.2x10° 6.0x10° 6.0x10°  15x10%  1.5x10™
P88 Vitrification with MACT 5 7.3x10°® 3.6x107 6.5x10°® 3.3x107 7.4x10° 37x10%  1.9x10%?  9.3x10™
Totals 4.0x107 1.1x10° 3.6x107 9.5x10” 4.1x10° 1.1x107  1.0x10™  2.7x10M

years) of that project. Annual totals include only those projects which are projected to occur over asimilar time frame. Source: Project Data Sheets (Appendix C.6).
b. Assumesdisposal of Class A grout either offsite or in new INEEL landfill facility; emissions from disposal in Tank Farm and bin sets are addressed in Table C.2-22.
c.  Assumesdisposal of Class C grout in new facility; emissions from disposal in Tank Farm and bin sets are addressed in Table C.2-22.
d. Assumes“just-in-time”’ shipping scenario; emissions from option involving interim storage of calcine at Hanford would be somewhat less. Includes emissions at INEEL only.

a Annual emissions represent the highest projected emission rate for any single year. Total emissions value is the product of annual emissions for each dispositioning project and the duration (in
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Table C.2-19. Summary of radiation dose impacts associated with airborne radionuclide emissions from disposition of

facilities associated with waste processing alternatives.

Impact of aternative®
Separations Alternative Non-Separations Alternative Direct Vitrification Alternative
Hot Minimum
Continued Isostatic  Direct INEEL Vitrification Vitrification
Current Full Planning  Transuranic Pressed  Cement Early Steam Processing without Calcine  with Calcine
Applicable NoAction Operations Separations Basis  Separations Waste  Waste  Vitrification Reforming Alternative  Separations Separations
Case(units) Standard Alternative Alternative  Option®  Option Option® Option  Option Option Option at INEEL® Option Option
Doseto 10° - 11x10%°  33x10% 39x10%°  47x10%°  1.8x10™ 1.3x10™° 1.4x10™° 24x10%°  56x10™  21x10%° 3.0x10%0
maximally
exposed
offsite
individual
(millirem per
year)
Doseto 5,000° - 20x10"  6.0x10™  7.0x10™  1.4x10%°  37x10™ 21x10™ 2.8x10™ 43x101  1.6x10%°  43x10M 6.0x10%
noninvolved
worker
(millirem per
year)'
Collective dose N.A. - 40x10°  1.2x10%  1.4x10° 1.3x10°® 5.7x10° 45x10° 4.6x10° 8.8x10°  1.6x10*° 7.0x10° 9.9x10°
to population
within 80
kilometers of
INTEC
(person-rem
per year)"

similar time frame.
Impacts do not include disposal of Class A Grout in Tank Farm and bin sets, which are presented in Table 5.3-6.
Impacts do not include disposal of Class C Grout in Tank Farm and bin sets, which are presented in Table 5.3-6.

EPA dose limit specified in 40 CFR 61.92; applies to effective dose equivalent from air releases only.
Location of highest onsite doseis Central Facilities Area.

Occupational dose limit per 10 CFR 835.202; applies to sum of doses from all exposure pathways.

SereoomT

this population would be 242,000 (compared to 2000 population of 139,000).

a  Doses are maximum effective dose equivalents over any single year during which dispositioning occurs. Annual totals include only those projects which are projected to occur over a
Assumes “just-in-time” shipping scenario; impacts of option involving interim storage of calcine at Hanford would be somewhat less. Does not include doses at Hanford.

Assessment conservatively assumes that exposed population is that which is projected for the year 2035. Based on 2000 census data and growth rate between 1990 and 2000,
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Table C.2-20. Airborne radionuclide emissions estimates for disposition of the Tank Farm and bin sets under

alternative closure scenarios.

Annual emission rate and total project emissions ?

Total radioactivity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Project Duration (curies (curies per (curies (curies per
number Description (years) per year) (curies) year) (curies) per year) (curies) year) (curies)
Tank Farm
P59G Clean Closure 17 8.6x107 1.5x10° 42x107  7.1x10° 4.4x107 7.4x10°  2.8x10° 4.8x108
P3B Performance-Based Closure
with Clean Fill 17 1.1x107 1.8x10°® 52x10%  8.8x107 5.5x108 9.3x107  3.5x101° 5.9x10°
P3C Closure to Landfill Standards 17 7.8x107 1.3x10° 3.8x107  6.4x10° 4.0x107 6.7x10%  2.5x10° 4.3x10°®
P26/51 Performance-Based Closure
with Class A or CFill 27 1.1x107 2.4x10° 53x10%  1.2x10° 5.6x10° 1.2x10°  3.6x10™° 7.9x10°°
Bin Sets
P59F Clean Closure 20 1.3x107 2.6x10° 12x107  2.3x10° 1.3x10°® 2.7x107  3.3x1012 6.7x10°1
P59C Performance-Based Closure
with Clean Fill 20 1.7x107 3.4x10° 15x107  3.0x10° 1.7x10°® 35x107  4.3x10%? 8.7x10!
P59D Closure to Landfill Standards 20 1.2x10° 2.4x10° 11x10%  2.2x10° 1.2x107 25x10°  3.1x10 6.2x101°
P26/51 Performance-Based Closure
with Class A or C Fill 18 1.7x107 2.5x10° 15x107  2.3x10° 1.7x10® 2.6x107  4.3x10%? 6.5x10

a  Annua emissions represent the highest projected emission rate for any single year. Total emissions value isthe product of annual emissions for each dispositioning project and the duration (in
years) of that project. Annual totals include only those projects which are projected to occur over asimilar time frame. Source: Project Data Sheets (Appendix C.6).
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Table C.2-21. Summary of radiation dose impacts associated with airborne
radionuclide emissions from disposition of the Tank Farm and bin sets
under alternative closure scenarios.

Maximum annual radiation dose®

Performance-
based closure
Closureto  with Class A
Applicable Performance-  landfill or C grout
Case Standard  Cleanclosure based closure  standards disposal
Tank Farm
Dose to maximally exposed offsite 10° 12x10°  15x10%°  11x10°  15x10%°
individual (millirem per year)
Dose to maximally exposed onsite
noninvolved worker (millirem per 5,000 1.2x10° 1.5x10%° 1.1x10° 1.5x10%°
year)®
Collective dose to population within
80 kilometers of INTEC (person- NA 3.7x10° 4.6x10° 3.4x10° 4.7x10°
rem per year)®
Bin Sets
Dose to maximally exposed offsite 10° 1.0x10%°  1.3x10°  92x10%°  1.3x10%°
individual (millirem per year)
Dose to maximally exposed onsite
noninvolved worker (millirem per 5,000 2.3x10™ 3.0x10™ 2.2x10%° 3.0x10™
year)®
Collective dose to population within
80 km of INTEC (person-rem per NA 6.6x10° 8.6x10° 6.1x10°® 8.6x10°

year)®
a. Doses are maximum effective dose equivalents over any single year during which dispositioning occurs. Annual totals include only
those projects which are projected to occur over a similar time frame.
EPA dose limit specified in 40 CFR 61.92; applies to effective dose equivalent from air releases only.
Location of highest onsite doseis Central Facilities Area.
Occupational dose limit per 10 CFR 835.202; applies to sum of doses from all exposure pathways.

Assessment conservatively assumes that exposed population is that which is projected for the year 2035. Based on 2000 census data
and growth rate between 1990 and 2000, this population would be 242,000 (compared to 2000 population of 139,000).
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Table C.2-22. Airborne radionuclide emissions estimates for disposition of other existing facilities associated with

HLW management.

Annual emission rate and total project emissions ®

Total Activity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Closure Duration  (curies per (curies per (curies per (curies per
Facility group method® (years) year) (curies) year) (curies) year) (curies) year) (curies)
Tank Farm Related Facilities
Waste Storage Control House (CPP-619) Landfill 6 1.5x10°® 8.7x10® 7.0x10° 4.2x10°® 7.4x10°  4.4x10° 47x10"  2.8x10%°
Waste Storage Control House (CPP-628) Landfill 6 1.5x108 8.7x10% 7.0x10° 4.2x10% 7.4x10°  4.4x10% 47x10"  2.8x10™°
Waste/Station Tank Transfer Bldg. (CPP-638) Landfill 2 1.5x10°® 2.9x10°® 7.0x10° 1.4x10°® 7.4x10°  1.5x10°® 47x10"  95x10M
Instrument House (CPP-712) Landfill 6 1.5x10°® 8.7x10°® 7.0x10° 4.2x10° 7.4x10°  4.4x10° 47x10"  2.8x10%°
STR Waste Storage Tanks (CPP-717) Landfill 6 1.5x108 8.7x10% 7.0x10° 4.2x10% 7.4x10°  4.4x10° 47x101  2.8x107%°
Total 7.3x10% 3.8x107 3.5x10°® 1.8x107 3.7x10%  1.9x107 24x10%°  1.2x10°
Bin Set Related Facilities
Instrument Bldg. for Bin Set 1 (CPP-639) Landfill 6 1.5x108 8.7x10% 1.3x108 7.8x10% 15x10°  8.9x10° 3.7x108®  2.2x10%
Instr. Bldg. for 2" Set of calcined solids (CPP-646)  Landfill 6 1.5x10%® 8.7x10% 1.3x10%® 7.8x10°® 15x10°  8.9x10° 3.7x10%  2.2x10™%
Instr. Bldg. for 3 Set of calcined solids (CPP-647)  Landfill 6 1.5x10%® 8.7x10% 1.3x10%® 7.8x10°® 15x10°  8.9x10° 3.7x10%  2.2x10™%
Instr. Bldg. for 4™ Set of calcined solids (CPP-658)  Landfill 6 15x10°® 8.7x10* 1.3x10°® 7.8x10°® 15x10°  8.9x10° 3.7x108  2.2x10%
Instr. Bldg. for 5" Set of calcined solids (CPP-671)  Landfill 6 1.5x10°® 8.7x10% 1.3x10%® 7.8x10°® 15x10°  8.9x10° 3.7x10%  2.2x10%
Instr. Bldg. for 6™ Set of calcined solids (CPP-673)  Landfill 6 1.5x10°® 8.7x10% 1.3x10°® 7.8x10°® 15x10°  8.9x10° 3.7x10%  2.2x10™
Total 8.7x10°® 5.2x107 7.8x10°® 4.7x107 8.9x10°  54x10° 22x10"?  1.3x101
Process Equipment Waste Evaporator and Related Facilities
Liquid Effluent Treat. & Disp. Bldg. (CPP-1618) Clean 6 1.5x10°® 8.7x10°® 7.0x10° 4.2x10° 7.4x10°  4.4x10° 47x10"  2.8x10™°
Waste Holdup Pumphouse (CPP-641) Clean 2 1.5x10°® 2.9x10°® 7.0x10° 1.4x10® 7.4x10°  1.5x10% 47x10"  95x10™
PEW Evaporator Bldg. (CPP-604) Landfill 6 1.5x108 8.7x10% 7.0x10° 4.2x10% 7.4x10°  4.4x10% 47x10"  2.8x10%°
Atmospheric Protection Bldg. (CPP-649) Landfill 6 1.5x10°® 8.7x10°® 7.0x10° 4.2x10° 7.4x10°  4.4x10°® 47x10"  2.8x10™°
Pre-Filter Bldg. (CPP-756) Landfill 6 1.5x10%® 8.7x10% 7.0x10° 4.2x10°® 7.4x10°  4.4x10° 47x10"  2.8x10™°
Blower Bldg. (CPP-605) Landfill 6 1.5x108 8.7x10% 7.0x10° 4.2x10% 7.4x10°  4.4x10° 47x101  2.8x107°
Main Exhaust Stack (CPP-708) Landfill 6 1.5x10%® 8.7x10% 7.0x10° 4.2x10°® 7.4x10°  4.4x10° 47x10"  2.8x10™°
Total 8.7x10°® 6.1x107 2.6x107 3.0x107 2.7x107  3.1x107 1.7x10° 2.0x10°
Fuel Processing Building and Related Facilities
Fuel Processing Building (CPP-601) Z?[aﬁgﬁ 10 5.8x10% 5.8x10” 2.8x10% 2.8x107 3.0x10%  3.0x107 1.9x10%°  1.9x10°
Remote Analytical Facility Building (CPP-627) F:ffl_aﬁgﬁ 10 5.8x10°® 5.8x107 2.8x10°® 2.8x107 3.0x10®  3.0x107 19x10%°  1.9x10°
Head End Process Plant (CPP-640) Z?fl_aﬁgﬁ 10 5.8x10% 5.8x107 2.8x10% 2.8x107 3.0x10®  3.0x107 1.9x10%°  1.9x10°
Total 1.7x107 1.7x10° 8.5x10° 8.5x107 8.9x10%  8.9x107 57x10%°  57x10°
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Table C.2-22. Airborne radionuclide emissions estimates for disposition of other existing facilities associated with
HLW management (continued).

Annual emission rate and total project emissions ?

Total Activity Strontium-90/Y ttrium-90 Cesium-137 Plutonium-239
Closure Duration  (curies per (curies per (curies per (curies per
Facility group method” (years) year) (curies) year) (curies) year) (curies) year) (curies)
Fluorinel and Storage Facility and Related Facilities
FAST Facility and Stack -c 6 5.8x10°® 3.5x107 2.8x10° 1.7x107 3.0x10°® 1.8x107 1.9x10%° 1.1x10°
New Waste Calcining Facility
Perf.-Based
New Waste Calcining Facility or Landfill 3 5.8x10°® 1.7x10” 5.2x10°® 1.6x107 6.0x10° 1.8x10° 15x10"  4.5x10™
Remote Analytical Laboratory
Remote Analytical Laboratory (CPP-684) Perf.-Based 6 2.9x10° 1.7x107 1.4x10°® 8.5x10° 1.5x10°® 8.9x10°® 9.5x10™  57x10™%°
a  Annua emissions represent the highest emission rate for any single year and are the sum of annual emission rates for each activity within a group that may occur during acommon year;
cumulative emissions are the annual rate multiplied by duration in years. Facility group totals are the sums of individual projects within that group. Annual emission rate totals are for projects that
would occur over the same general time frame. All values are rounded to two significant figures. Source: Project Data Sheets (Appendix C.6).
b. SeeTable 3-3 for facility disposition alternatives that apply to each group. The Fuel Processing Building and Related Facilities and the New Waste Calcining Facility could be dispositioned by
either performance-based closure or closure to landfill standards. Individual facilities within all other groups would be dispositioned according to a single closure method.
C.

Project includes deactivation and demolition of the Fluorinel and Storage Facility building (CPP-666) and the associated stack (CPP-767). The Fluorinel and Storage Facility building would be
closed according to performance-based closure criteria and the stack by clean closure. Emissions listed are totals from closure of both facilities.
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Table C.2-23. Summary of radiation dose impacts associated with airborne radionuclide emissions from disposition of
other existing facilities associated with HLW management.

Maximum annual radiation dose®

Process Equip.
Waste Fluorinegl and Remot
Tank Farm Evaporator and Fuel Process. Storage Fecility emo_ €
Applicable Related  Bin Set Related Related Building and and Related Transport Lines New Waste Analytical
Case Standard Facilities Facilities Facilities Related Facilities Facilities Group Calcining Facility ~ Laboratory
Dose to maximally exposed offsite 10° 8.1x10M" 6.7x10°% 1.2x10"%° 2.4x10%° 8.1x10™ -c 45x10™ 4.1x10™
individua (millirem per year)
Dose to maximally exposed 5,000° 8.1x10" 1.6x10% 1.2x10%° 2.4x10%° 8.1x10™ - 1.0x10" 4.1x10"
noninvolved worker (millirem
per year)’
Collective dose to population NA 2.5x10° 4.4x10° 3.7x10° 7.4x10° 2.5x10° - 3.0x10° 1.2x10°

within 50 miles of INTEC
(person-rem per year)'

a  Doses are maximum effective dose equivalents over any single year during which dispositioning occurs. Annual totals include only those projects which are projected to occur over asimilar time
frame.

EPA dose limit specified in 40 CFR 61.92; applies to effective dose equivalent from air releases only.

There would be no radionuclide emissions for this group under this closure option.

Location of highest onsite dose is Central Facilities Area.

Occupational dose limit per 10 CFR 835.202; applies to sum of doses from all exposure pathways.

Assessment conservatively assumes that exposed population isthat which is projected for the year 2035. Based on 2000 census data and growth rate between 1990 and 2000, this population
would be 242,000 (compared to 2000 population of 139,000).

~o o0
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Appendix C.2

C.2.7 NONRADIOLOGICAL
CONSEQUENCES OF
FACILITY DISPOSITION

This section provides detail which supplements
the emissions estimates and assessment results
for nonradiological air pollutants from the facil-
ities disposition alternatives presented in Section
5.3.4. These emissions arise primarily through
the operation of diesel-powered equipment
(cranes, loaders, haulers, etc.). The emissions
tabulations list the maximum annual and cumu-
lative emissions for each pollutant category (cri-
teria, toxic, and carbon dioxide). Criteria
pollutant impacts are presented as concentrations
in micrograms per cubic meter at the maximally-
impacted location at or beyond the INEEL
boundary, along public roads, and at Craters of
the Moon Wilderness Area. These are specified
both for the alternative or option alone and for
the cumulative effect of the alternative added to
the baseline conditions. The cumulative impact
is also specified as a percent of the applicable
standard. Toxic impacts are presented as maxi-
mum percent of the applicable standard (for
ambient air locations) or occupational exposure
limit (for INEEL areas). Inall cases, the INEEL
area of highest predicted concentration is
INTEC.

C.2.7.1 Facilities Associated with
Waste Processing Alternatives

The following tables of emissions and impacts
are presented for dispositioning of facilities
associated with waste processing alternatives.
Table C.2-24 lists the annual and cumulative
emissions estimates for individual projects asso-
ciated with each alternative. Table C.2-25 pre-
sents the maximum predicted impacts of criteria
pollutant emissions at ambient air locations.

DOE/EIS-0287

C.2-60

Results include both the incremental impacts of
each alternative and the cumulative impacts
when baseline levels are added. Table C.2-26
presents a summary of maximum predicted toxic
air pollutant impacts at ambient air and INEEL
(INTEC) locations.

C.2.7.2 Tank Farm and Bin Sets

The following tables of emissions and impacts
are presented for dispositioning of the Tank
Farm and bin sets according to alternative clo-
sure scenarios. Table C.2-27 lists the annual and
cumulative emissions estimates for each facility
group by closure scenario. Table C.2-28 pre-
sents the maximum predicted impacts of criteria
pollutant emissions at ambient air locations,
including both the incremental impacts of each
alternative and the cumulative impacts when
baseline levels are added. Table C.2-29 presents
asummary of maximum predicted toxic air pol-
lutant impacts at ambient air and INEEL
(INTEC) locations.

C.2.7.3 Other Existing INTEC Facilities

DOE has also assessed emissions and impacts
for dispositioning other existing INTEC facili-
tiesinvolved in HLW management. These facil-
ities, which have been arranged in functional
groups for purposes of analysis, are listed in
Table 3-3. The following tables are presented
for these facilities. Table C.2-30 lists the annual
and cumulative emissions estimates. Table
C.2-31 presents the maximum predicted incre-
mental and cumulative impacts of criteria pollu-
tant emissions at ambient air locations. Table
C.2-32 presents a summary of maximum pre-
dicted toxic air pollutant impacts at ambient air
and INEEL (INTEC) locations.
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Table C.2-24. Summary of nonradiological air pollutant emissions estimates for disposition of proposed facilities
associated with waste processing alternatives.

Annual and cumulative project emissions ®

Criteria pollutants® Toxic air pollutants Carbon dioxide’ Fugitive dust
Project Duration (tong/ (pounds (tong/ (tong
number Description (years) year) (tons) per year) (pounds) year) (tons) year) (tons)
No Action Alternative
P1D No Action Alternative - - - - - - - - -
Continued Current Operations Alternative
P1A Calcine SBW including NWCF Upgrades 3 100 150 120 170 2.3x10° 3.3x10° 10 15
(MACT)
P1B NGLWM and TF Waste Heel Waste 1 38 38 43 43 840 840 14 14
P1F Bin Set 1 Closure 2 7 14 8 16 150 307 11 22
Totas 150 200 170 230 3.3x10° 4.4%x10° 35 51
Full Separations Option®
P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7
POA Full (early) Separations 3 120 360 140 409 2.6x10° 7.9x10° 64 190
PoOB Vitrification Plant 3 64 190 73 220 1.4x10° 4.2x10° 15 45
POC Class A Grout Plant 3 64 160 73 180 1.4x10° 3.5x10° 15 38
P24 Vitrified Product Interim Storage 3 17 48 19 55 370 1.1x10° 43 120
P18 New Analytical Lab 2 83 160 95 190 1.8x10° 3.7x10° 9 18
P118 Separations Organic Incinerator 2 6 12 7 14 130 260 2 4
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17
P35D Class A Grout Packaging & Shipping to 2 11 23 13 26 240 500 2 4
INEEL Landfill
P27 Class A Grout in New Landfill Facility 2 32 64 36 72 700 1.4x10° 310 620
Totals 490 1.1x10° 550 1.3x10° 1.1x10" 2.5x10" 480 1.1x10°
Planning Basis Option®
P1A Calcine SBW including NWCF Upgrades 3 103 150 120 170 2.3x10° 3.3x10° 10 15
(MACT)
P1B NGLWM and TF Waste Hedl Waste 1 38 38 43 43 840 840 14 14
P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7
P23A Full Separations 3 120 360 140 409 2.6x10° 7.9x10° 64 190
P23B Vitrification Plant 3 64 190 73 220 1.4x10° 4.2x10° 15 45
P23C Class A Grout Plant 3 64 160 73 180 1.4x10° 3.5x10° 15 38
P24 Vitrified Product Interim Storage 3 17 48 19 55 370 1.1x10° 43 120
P18 New Analytical Lab 2 83 160 95 190 1.8x10° 3.7x10° 9 18
P118 Separations Organic Incinerator 2 6 12 7 14 130 260 2 4
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17
P35E Class A Grout Packaging and Loading for 2 11 23 13 26 250 500 2 4
Offsite Disposal
Totals 590 1.3x10° 680 1.4x10° 1.3x10" 2.8x10" 190 480
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Table C.2-24. Summary of nonradiological air pollutant emissions estimates for disposition of proposed facilities

associated with waste processing alternatives (continued).

Annual and cumulative project emissions ®

Criteria pollutants® Toxic air pollutants Carbon dioxide® Fugitive dust
Project Duration (tong/ (pounds (tong/ (tong/
number Description (years) year) (tons) per year) (pounds) year) (tons) year) (tons)
Transuranic Separations Option®

P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7

P49A Transuranic-C Separations 3 o4 280 107 320 2.1x10° 6.2x10° 64 190

P49C Class C Grout Plant 2 64 130 73 150 1.4x10° 2.8x10° 15 30

P39A Packaging and Loading Transuranic at INTEC 2 29 43 33 49 630 950 - -
for Shipment to WIPP

P18 New Analytical Lab 2 83 170 95 190 1.8x10° 3.7x10° 9 18

P118 Separations Organic Incinerator 2 6 12 7 14 130 260 2 4

P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17

P49D Class C Grout Packaging & Shipping 2 11 23 13 26 250 500 2 4

P27 Class C Grout in New Landfill Facility 2 32 64 36 72 700 1.4x10° 310 620

Totals 407 840 460 960 9.0x10° 1.8x10* 420 890

Hot | sostatic Pressed Waste Option

P1A Calcine SBW including NWCF Upgrades 3 103 150 120 170 2.3x10° 3.3x10° 10 15
(MACT)

P1B NGLWM and TF Waste Heel Waste 1 38 38 43 43 840 840 14 14

P18 New Analytical Lab 2 83 160 95 190 1.8x10° 3.7x10° 9 18

P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7

P71 Mixing and HIPing 5 49 250 56 280 1.1x10° 5.4x10° 89 450

P72 HIPed HLW Interim Storage 3 38 110 43 130 830 2.5x10° 43 130

P73A Packaging and Loading HIPed Waste at 3 29 72 33 82 630 1.6x10° - -
INTEC for Shipment to NGR

P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17

Totals 430 900 490 1.0x10° 9.4x10° 2.0x10* 180 650

Direct Cement Waste Option

P1A Calcine SBW including NWCF Upgrades 3 103 150 120 170 2.3x10° 3.3x10° 10 15
(MACT)

P1B NGLWM and TF Waste Heel Waste 1 38 38 43 43 840 840 14 14

P18 New Analytical Lab 2 83 170 95 190 1.8x10° 3.7x10° 9 18

P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7

P80 Direct Cement Process 3 72 220 82 250 1.6x10° 4.8x10° 51 150

P81 Unseparated Cementitious HLW Interim 3 66 200 75 230 1.4x10° 4.3x10° 130 390
Storage

P83A Packaging & Loading of Cement Waste at 4 29 100 33 110 630 2.2x10° - -
INTEC for Shipment to NGR

P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17

Totas 480 990 550 1.1x10° 1.1x10* 2.2x10* 230 610
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Table C.2-24. Summary of nonradiological air pollutant emissions estimates for disposition of proposed facilities
associated with waste processing alternatives (continued).

Annual and cumulative project emissions ®

Criteria pollutants® Toxic air pollutants Carbon dioxide’ Fugitive dust
Project Duration (tong/ (pounds (tong/ (tong/
number Description (years) year) (tons) per year) (pounds) year) (tons) year) (tons)
Early Vitrification Option
P18 Calcine Retrieval and Transport 2 83 170 95 190 1.8x10° 3.7x10° 9 18
P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7 7
P61 Vitrified HLW Interim Storage 3 53 160 61 180 1.2x10° 3.5x10° 72 220
P62A Packaging/Loading Vitrified HLW at INTEC 3 29 86 33 98 630 1.9x10° - -
for Shipment to NGR
P88 Early Vitrification with MACT 5 106 530 120 606 2.3x10° 1.2x10* 40 200
PO0A Packaging & Loading Vitrified SBW at 2 29 43 33 49 630 950 - -
INTEC for Shipment to WIPP
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17
Totals 390 1.1x10° 440 1.3x10° 8.5x10° 2.4x10* 140 460
Steam Reforming Option
P13 New Storage Tanks 2 8.0 16 9.1 18 180 350 35 70
P59A Calcine Retrieval and Transport 2 57 110 65 130 1.3x10° 2.5x10° 7.0 14
P117A Calcine Packaging and Loading to Hanford 3 4.9 15 5.6 17 110 330 17 51
P2001 NGLW Grout Facility 1 19 19 22 22 420 420 7.2 7.2
P35E Grout Packaging and Loading for Offsite 2 11 23 13 26 250 500 2.0 4.0
Disposal
P2002A 3$ Reforming 1 64 64 73 73 1.4x10° 1.4x10° 15 15
Totals 160 250 190 290 3.6x10° 5.5x10° 83 160
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Table C.2-24. Summary of nonradiological air pollutant emissions estimates for disposition of proposed facilities
associated with waste processing alternatives (continued).

Annual and cumulative project emissions ®

Criteria pollutants® Toxic air pollutants Carbon dioxide® Fugitive dust
rlljl;?rjmscetr Description D(;J/g;n (;ggrs)/ (tons) (pO;J/ggrS) per (pounds) (;ggrs)/ (tons) (;:23/ (tons)
Minimum INEEL Processing Alternative
P18 New Analytical Lab 2 83 170 95 190 1.8x10° 3.7x10° 9 18
P24 Vitrified Product Interim Storage 3 17 48 19 55 370 1.1x10° 43 120
P27 Class A Grout in New Landfill Facility 2 32 64 36 72 700 1.4x10° 310 620
P111 SBW Treatment with CsIX 1 38 38 43 43 840 840 14 14
P112A Packaging and Loading CH-Transuranic for 5 29 130 33 150 630 2.8x10° - -
Transport to WIPP
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 8 17
P59B Calcine Retrieval and Transport Just in Time 2 51 100 58 120 1.1x10° 2.2x10° 7 14
P117B Calcine Packaging & Loading Just in Time 3 47 140 53 160 1.0x10° 3.1x10° 21 63
Totals 330 750 370 850 7.2x10° 1.6x10* 410 870
Vitrification without Calcine Separations Option
P13 New Storage Tanks 2 38 7.7 4.4 8.8 85 170 17 35
P18 New Analytical Lab 2 83 170 95 190 1.8x10° 3.7x10° 9.0 18
P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7.0 7.0
P61 Vitrified HLW Interim Storage 3 53 160 61 180 1.2x10° 3.5x10° 72 220
P62A Packaging/Loading Vitrified HLW at 3 29 86 33 98 630 1.9x10° - -
INTEC for Shipment to NGR
P88 Vitrification with MACT 5 110 530 120 610 2.3x10° 1.2x10* 40 200
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 17 34
Totals 360 1.1x10° 410 1.2x10°  8.0x10° 2.4x10* 160 510
Vitrification with Calcine Separations Option
P9A Full Separations 3 120 360 140 410 2.6x10° 7.9x10° 64 190
P9C Grout Plant 2.5 64 160 73 180 1.4x10° 3.5x10° 15 38
P13 New Storage Tanks 2 3.8 7.7 4.4 8.8 85 170 17 35
P18 New Analytical Lab 2 83 170 95 190 1.8x10° 3.7x10° 9.0 18
P24 Vitrified Product I nterim Storage 28 17 48 19 55 370 1.1x10° 43 120
P35E Grout Packaging & Loading for Offsite 2 11 23 13 26 250 500 20 4.0
Disposal
P59A Calcine Retrieval and Transport 1 57 57 65 65 1.3x10° 1.3x10° 7.0 7.0
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Table C.2-24. Summary of nonradiological air pollutant emissions estimates for disposition of proposed facilities

associated with waste processing alternatives (continued).

Annual and cumulative project emissions

b.

Criteria pollutants Toxic air pollutants Carbon dioxide® Fugitive dust
EL:%:; Description D(;gr';n (;g;rs)/ (tons) (po;ggrs) per (pounds) gggrs)/ (tons) ():grs)/ (tons)
Vitrification with Calcine Separations Option(continued)
P88 Vitrification with MACT 5 110 530 120 610 2.3x10° 1.2x10* 40 200
P133 Waste Treatment Pilot Plant 2 31 63 36 71 690 1.4x10° 17 34
Totals 490 1.4x10° 560 1.6x10° 1.1x10* 3.1x10* 210 650
a  Maximum annual emissions represent the highest emission rate for any single year; total emissions value isthe product of annual emissions for each dispositioning project and the duration

(in years) of that project. Source: Project Data Sheets (Appendix C.6).

The specific pollutants and approximate relative percentages are as follows: carbon monoxide - 45 percent; sulfur dioxide - 7 percent; nitrogen dioxide - 38 percent; particulate matter -

2 percent; and volatile organic compounds - 8 percent.

Carbon dioxide is listed because this gas has been implicated in global warming.

Assumes disposal of Class A grout either offsite (Full Separations and Planning Basis Options) or in new INEEL landfill facility (Full Separations Option); impacts of digposal in Tank Farm
and bin sets are addressed in Section C.2.7.2.

Assumes disposal of Class C grout in new facility; impacts of disposal in Tank Farm and bin sets are addressed in Section C.2.7.2.

Assumes “just-in-time” shipping scenario; nonradiological emissionsimpacts of interim storage of calcine at Hanford would be somewhat less.
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Table C.2-25. Maximum criteria pollutant impacts from disposition of facilities associated with waste processing
alternatives.

Impact of alternative
(micrograms per cubic meter)

Cumulative impact
(micrograms per cubic meter)®

Percent of standard®

Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
No Action Alternative
Carbon monoxide 1-hour - - - 220 330 85 1 1 <1
8-hour - - - a4 68 35 <1 1 <1
Nitrogen dioxide Annual - - - 1.0 2.2 0.084 1 2 <1
Sulfur dioxide 3-hour - - - 30 140 6.2 2 11 <1
24-hour - - - 6.1 32 1.7 2 9 <1l
Annual - - - 0.26 45 0.070 <1 6 <1
Respirable particulates’ 24-hour - - - 9.0 20 0.94 6 13 <1
Annual - - - 0.39 13 0.043 <1 3 <1
Lead Quarterly - - - 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Continued Current Operations Alternative
Carbon monoxide 1-hour 130 380 32 350 710 40 <1 2 <1
8-hour 54 140 55 98 210 9.0 <1 2 <1
Nitrogen dioxide Annual 0.13 0.51 0.012 11 27 0.10 1 3 <1l
Sulfur dioxide 3-hour 14 33 23 a4 170 85 3 13 <1
24-hour 29 7.7 0.29 9.0 40 20 2 11 <1
Annual 0.024 0.092 2.2x10° 0.28 46 0.072 <1 6 <1
Respirable particulates’ 24-hour 11 2.8 011 10 23 10 7 15 <1
Annual 8.7x10° 0.034 8.0x10™* 0.40 13 0.044 <1 3 <1
Lead Quarterly 1.9x10° 6.1x10° 1.8x107 1.8x10° 5.6x10° 3.9x10" <1 <1 <1
Full Separations Option
Carbon monoxide 1-hour 440 1.3x10° 100 660 1.6x10° 110 2 4 <1
8-hour 180 470 18 220 530 22 2 5 <1l
Nitrogen dioxide Annual 0.43 17 0.040 14 39 0.12 1 4 <1
Sulfur dioxide 3-hour 46 110 7.4 76 250 14 6 19 1
24-hour 9.6 25 0.95 16 57 2.6 4 16 <1
Annual 0.078 0.30 7.1x10° 0.34 48 0.077 <1 6 <1
Respirable particulates’ 24-hour 35 9.2 0.35 13 29 13 8 19 <1
Annual 0.029 0.11 2.6x10° 0.42 14 0.046 <1 3 <1
Lead Quarterly 6.1x10° 2.0x10° 5.8x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Planning Basis Option
Carbon monoxide 1-hour 540 15x10° 130 762 1.9x10° 130 2 5 <1
8-hour 220 570 22 260 640 26 3 6 <1
Nitrogen dioxide Annual 0.53 20 0.048 15 42 0.13 2 4 <1
Sulfur dioxide 3-hour 56 130 9.1 86 270 15 7 21 1
24-hour 12 31 12 18 63 29 5 17 <1
Annual 0.096 0.37 8.7x10° 0.36 49 0.079 <1 6 <1
Respirable particul ates® 24-hour 43 11 0.43 13 31 14 9 21 <1
Annual 0.035 0.13 3.2x10° 0.43 14 0.046 <1 3 <1
Lead Quarterly 7.5%x10° 2.4%x10° 7.1x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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Table C.2-25. Maximum criteria pollutant impacts from disposition of facilities associated with waste processing
alternatives (continued).

Impact of alternative
(micrograms per cubic meter)

Cumulative impact
(micrograms per cubic meter)a

Percent of sIandardb

Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Transuranic Separations Option
Carbon monoxide 1-hour 370 1.1x10° 87 590 1.4x10° 9% 1 3 <1
8-hour 150 390 15 190 460 19 2 5 <1
Nitrogen dioxide Annual 0.37 14 0.033 14 36 0.12 1 4 <1
Sulfur dioxide 3-hour 38 91 6.2 68 230 12 5 18 <1
24-hour 8.1 21 0.80 14 53 25 4 15 <1
Annual 0.066 0.25 6.0x10° 0.33 4.8 0.076 <1 6 <1
Respirable particul ates® 24-hour 3.0 7.7 0.29 12 28 1.2 8 18 <1l
Annual 0.024 0.092 2.2x10° 0.41 14 0.045 <1 3 <1
Lead Quarterly 5.1x10° 1.7x10° 4.9x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Hot | sostatic Pressed Waste Option
Carbon monoxide 1-hour 390 1.1x10° 91 610 1.4x10° 100 2 4 <1
8-hour 160 410 16 200 480 19 2 5 <1
Nitrogen dioxide Annual 0.38 15 0.035 14 37 0.12 1 4 <1
Sulfur dioxide 3-hour 40 95 6.5 70 240 13 5 18 <1
24-hour 85 22 0.84 15 54 25 4 15 <1
Annual 0.069 0.26 6.3x10° 0.33 4.8 0.076 <1 6 <1
Respirable particul ates® 24-hour 31 8.1 0.31 12 28 1.2 8 19 <1
Annual 0.025 0.10 2.3x10° 0.42 14 0.045 <1 3 <1
Lead Quarterly 5.4x10° 1.8x10° 5.1x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Direct Cement Waste Option
Carbon monoxide 1-hour 440 1.2x10° 100 660 1.6x10° 110 2 4 <1
8-hour 180 460 18 220 530 21 2 5 <1
Nitrogen dioxide Annual 0.43 16 0.039 14 38 0.12 1 4 <1
Sulfur dioxide 3-hour 45 110 7.3 75 250 14 6 19 1
24-hour 95 25 0.94 16 57 2.6 4 16 <1
Annual 0.077 0.30 7.0x10° 0.34 4.8 0.077 <1 6 <1
Respirable particul ates® 24-hour 35 9.1 0.34 12 29 1.3 8 19 <1
Annual 0.028 0.11 2.6x10° 0.42 14 0.046 <1 3 <1
Lead Quarterly 6.0x10°® 2.0x10° 5.7x107 1.8x10° 5.6x10° 3.9x10" <1 <1 <1
Early Vitrification Option
Carbon monoxide 1-hour 350 1.0x10° 83 570 1.3x10° 91 1 3 <1
8-hour 140 370 14 190 440 18 2 4 <1
Nitrogen dioxide Annual 0.35 13 0.032 13 35 0.12 1 4 <1
Sulfur dioxide 3-hour 37 86 5.9 67 230 12 5 17 <1
24-hour 7.7 20 0.76 14 52 25 4 14 <1
Annual 0.063 0.24 5.7x103 0.32 47 0.076 <1 6 <1
Respirable particul ates® 24-hour 2.8 74 0.28 12 27 1.2 8 18 <1l
Annual 0.023 0.088 2.1x10° 0.41 14 0.045 <1 3 <1
Lead Quarterly 4.9x10° 1.6x10° 4.6x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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Table C.2-25. Maximum criteria pollutant impacts from disposition of facilities associated with waste processing

alternatives (continued).

Impact of alternative Cumulative impact
(micrograms per cubic meter) (micrograms per cubic meter)® Percent of standard”
Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Steam Reforming Option
Carbon monoxide 1-hour 150 420 35 370 750 44 <1 <1
8-hour 60 160 6.1 100 230 9.6 1 <1
Nitrogen dioxide Annual 0.15 0.56 0.013 11 28 0.10 1 <1
Sulfur dioxide 3-hour 15 36 25 45 180 87 3 14 <1
24-hour 33 85 0.32 94 41 20 3 11 <1
Annual 0.026 0.10 2.4x10° 0.29 4.6 0.072 <1 6 <1
Respirable particul ates® 24-hour 12 31 0.12 10 23 11 7 15 <1
Annual 0.010 0.037 8.8x10* 0.40 13 0.04 <1 3 <1
Lead Quarterly 2.1x10° 6.7x10° 2.0x107 1.8x10° 5.6x10° 3.9x10" <1 <1 <1
Minimum INEEL Processing Alternative’
Carbon monoxide 1-hour 300 850 70 520 1.2x10° 79 1 3 <1
8-hour 120 320 12 160 380 16 2 4 <1
Nitrogen dioxide Annual 0.29 11 0.027 13 33 011 1 3 <1
Sulfur dioxide 3-hour 31 73 5.0 61 210 11 5 16 <1
24-hour 6.5 17 0.64 13 49 23 3 13 <1l
Annual 0.053 0.20 4.8x10° 031 4.7 0.075 <1 6 <1
Respirable particulates’ 24-hour 24 6.2 0.23 11 26 12 8 17 <1
Annual 0.019 0.074 1.8x10° 041 14 0.045 <1 3 <1
Lead Quarterly 4.1x10° 1.3x10° 3.9x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Vitrification without Calcine Separations Option
Carbon monoxide 1-hour 330 940 78 550 1.3x10° 86 1 3 <1
8-hour 130 350 14 180 420 17 2 4 <1
Nitrogen dioxide Annual 0.33 12 0.030 13 34 0.11 1 3 <1
Sulfur dioxide 3-hour 34 81 56 64 220 12 5 17 <1
24-hour 7.2 19 0.71 13 51 24 4 14 <1l
Annual 0.059 0.22 5.3x10° 0.32 4.7 0.075 <1 6 <1
Respirable parti culates 24-hour 2.6 6.9 0.26 12 27 12 8 18 <1
Annual 0.021 0.082 1.9x10° 041 14 0.045 <1 3 <1
Lead Quarterly 4,6x10° 15x10° 4.3x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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Table C.2-25. Maximum criteria Pollutant impacts from disposition of facilities associated with waste processing

alternatives (continued).

Cumulative impact

Impact of alternative a
(micrograms per cubic meter)

(micrograms per cubic meter)

Percent of siandardb

Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Vitrification with Calcine Separations Option

Carbon monoxide 1-hour 450 1.3x10° 100 670 1.6x10° 110 2 4 <1
8-hour 180 470 18 220 540 22 2 5 <1
Nitrogen dioxide Annual 0.44 17 0.040 14 39 0.12 1 4 <1
Sulfur dioxide 3-hour 47 110 75 7 250 14 6 19 1
24-hour 9.8 26 1.0 16 58 2.7 4 16 <1
Annual 0.080 0.30 7.2x10° 0.34 4.8 0.077 <1 6 <1
Respirable particul ates” 24-hour 36 9.4 0.35 13 29 13 8 20 <1
Annual 0.029 0.11 2.6x10° 0.42 14 0.046 <1l 3 <1
Lead Quarterly 6.2x10° 2.0x10° 5.9x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1

a.  Cumulative impacts conservatively assume that the highest concentration for the alternative and the highest baseline concentration occur at the same location and (for concentrations other than

annual averages) over the same time period.

b.  Cumulative impacts are compared to the applicable standards provided in Table C.2-15. All standards except that for 3-hour sulfur dioxide are primary standards designed to protect public health.

The 3-hour sulfur dioxide standard is a secondary standard designed to protect public welfare. (Thereis no primary standard for 3-hour sulfur dioxide.)

c.  Valuesdo not include contributions of fugitive dust.
d. Impacts for the Minimum INEEL Processing Alternative do not include impacts at Hanford.
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Table C.2-26. Summary of maximum toxic air pollutant concentrations at onsite and offsite locations from
disposition of facilities associated with waste processing alternatives.
Highest percentage of applicable standard®®
Separations Alternative Non-Separations Alternative Direct Vitrification
Alternative
Vitrification
Hot Isostatic Direct Minimum  without  Vitrification
Continued Full Planning Transuranic Pressed Cement Early Steam INEEL Calcine  with Calcine
NoAction Current Separations Basis Separations Waste Waste Vitrification Reforming Processing Separations Separations
Receptor Alternative Operations  Option Option Option Option  Option ~ Option Option  Alternative  Option Option
Carcinogens™
INEEL boundary areas - 0.65 21 2.6 18 19 21 17 0.72 14 16 2.2
Craters of the Moon - 0.060 0.19 0.24 0.16 0.17 0.19 0.15 0.066 0.13 0.15 0.20
INEEL facility area - 6.5 21 26 18 19 21 17 7.2 14 16 22
location®
Noncarcinogens’
INEEL boundary areas - 0.051 0.17 0.20 0.14 0.15 0.16 0.13 0.056 0.11 0.12 0.17
Craters of the Moon - 0.005 0.016 0.020 0.014 0.014 0.016 0.013 0.006 0.011 0.012 0.017
Public road locations - 0.13 0.43 0.53 0.36 0.38 0.43 0.35 0.15 0.29 0.32 0.44
INEEL facility area - 4.9 16 20 13 14 16 13 54 11 12 16
location®

a  Applicable ambient air standards are specified in IDAPA 58.01.01.585-586 (I DEQ 2001) for carcinogenic air pollutants and noncarcinogenic toxic air pollutant increments. Carcinogenic
evaluation and standards are based on annual average concentrations. Noncarcinogens are based on 24-hour maximum concentrations. It should be noted that these standards apply only to new
sources; they are used here as reference values for purposes of comparison.

b.  Applicable standard for ongite levels is the 8-hour occupational exposure limit established by either the American Conference of Government Industrial Hygienists or the Occupational Safety and
Health Administration; the lower of the two is used.

In al cases, the highest carcinogenic and noncarcinogenic impacts are due to nickel and vanadium, respectively.

Carcinogenic impacts are not evaluated at public highways.

e. Location of highest onsite impactsiswithin INTEC.
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Table C.2-27. Summary of nonradiological air pollutant emissions estimates for Tank Farm and bin set closure scenarios.

Annual and cumulative project emissions”

Duration Criteria pollutants® Toxic air pollutants Carbon dioxide® Fugitive dust
Facilities (years) (tons/year) (tons) (Iblyear) (Ib) (tons/year) (tons) (tong/year) (tons)
Tank Farm
Clean Closure 17 43 730 48 820 1,500 2.6x10* 130 2.2x10°
Performance-Based Closure with Clean
Fill 17 85 140 10 160 180 3.0x10° 19 150
Closure to Landfill Standards 17 6.0 100 6.7 110 130 2.1x10° 19 150
Performance-Based Closure with Class A
or CFill 27 5.3 110 5.9 120 110 2.2x10° 37 670
Bin Sets
Clean Closure 20 2.1 42 2.4 48 44 870 53 1.1x10°
Performance-Based Closure with Clean
Fill 20 18 36 20 40 37 740 33 660
Closure to Landfill Standards 20 1.8 36 20 40 38 760 33 660
Performance-Based Closure with Class A
or CFill 18 2.7 33 3.0 30 55 680 66 860

a  Annua emissions represent the highest emission rate for any single year and is the sum of annual emission rates for each activity within a group that may occur during a common year;
cumulative emissionsis the annual rate multiplied by duration in years. Facility group totals are the sums of individual projects within that group. Annual emisson rate totals are for projects
that would occur over the same general time frame. All values are rounded to two significant figures. Source: Project Data Sheets (Appendix C.6).

b.  The specific pollutants and approximate relative percentages are as follows: carbon monoxide - 45 percent; sulfur dioxide - 7 percent; nitrogen dioxide - 38 percent; particulate matter - 2 percent;
and volatile organic compounds - 8 percent.

c. Carbon dioxideis listed because this gas has been implicated in global warming.
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Table C.2-28. Maximum criteria pollutant impacts from Tank Farm and bin set closure scenarios.

Impact of alternative
(micrograms per cubic meter)

Cumulative impact
(micrograms per cubic meter)®

Percent of standard®

Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Tank Farm Closure Scenarios
Clean Closure
Carbon monoxide 1-hour 39 110 9.2 260 440 18 <1 1 <1
8-hour 16 41 16 60 110 51 <1 1 <1
Nitrogen dioxide Annual 0.04 0.15 3.5x10° 10 23 0.088 1 2 <1
Sulfur dioxide 3-hour 4.1 10 0.66 34 150 6.9 3 12 <1
24-hour 0.85 22 0.084 7.0 34 18 2 9 <1
Annual 6.9x10° 0.027 6.3x10"* 0.27 45 0.070 <1 6 <1
Respirable particulates’ 24-hour 0.31 0.82 0.031 9.3 21 1.0 6 14 <1
Annual 2.5x10° 0.010 2.3x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 5.4x107 1.8x10° 5.1x10% 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Performance-Based Closure
Carbon monoxide 1-hour 7.7 22 18 230 350 10 <1 <1 <1
8-hour 31 8.2 0.32 47 76 3.8 <1 <1 <1
Nitrogen dioxide Annual 7.6x10° 0.029 6.9x10* 1.0 22 0.085 1 2 <1
Sulfur dioxide 3-hour 0.80 19 0.13 31 140 6.3 2 11 <1
24-hour 0.17 0.44 0.017 6.3 32 17 2 9 <1
Annual 1.4x10° 5.3x10° 1.2x10* 0.26 45 0.070 <1 6 <1
Respirable particulates’ 24-hour 0.062 0.16 6.1x10° 9.1 20 0.95 6 13 <1
Annual 5.0x10* 1.9x10° 4.6x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 1.1x107 3.5x107 1.0x10% 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Closure to Landfill Standards
Carbon monoxide 1-hour 55 16 13 230 350 10 <1 <1 <1
8-hour 22 5.8 0.22 46 74 3.7 <1 <1 <1
Nitrogen dioxide Annual 5.4x10° 0.021 4.9x10* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.57 13 0.092 31 140 6.3 2 11 <1
24-hour 0.12 0.31 0.012 6.2 32 17 2 9 <1
Annual 9.7x10* 3.7x10° 8.8x10° 0.26 45 0.07 <1 6 <1
Respirable particulates’ 24-hour 0.044 0.11 4.3x10°® 9.0 20 0.94 6 13 <1
Annual 3.5x10* 1.4x10° 3.2x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 7.5x10% 2.5%x107 7.2x10° 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Performance-Based Closure with Class A or C Grout Disposal
Carbon monoxide 1-hour 4.8 14 11 220 340 10 <1 <1 <1
8-hour 1.9 51 0.20 46 73 37 <1 <1l <1
Nitrogen dioxide Annual 4.7x10° 0.018 4.3x10* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.50 12 0.080 31 140 6.3 2 11 <1
24-hour 0.11 0.27 0.010 6.2 32 17 2 9 <1
Annual 8.5x10 0 7.8x10° 0.26 45 0.070 <1 6 <1
Respirable particulates® 24-hour 0.039 0.10 3.8x10° 9.0 20 0.94 6 13 <1
Annual 3.1x10"* 1.2x10° 2.8x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 6.6x10% 2.2x107 6.3x10° 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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Table C.2-28. Maximum criteria pollutant impacts from Tank Farm and bin set closure scenarios (continued).

Impact of alternative (micrograms per cubic

Cumulative impact (micrograms per cubic

Percent of siandardb

meter) meter)®
Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
time boundary roads the Moon boundary roads the Moon boundary roads theMoon
Bin Set Closure Scenarios
Clean Closure
Carbon monoxide 1-hour 19 54 0.45 220 340 8.9 <1 <1 <1
8-hour 0.77 20 0.078 45 70 36 <1 <1l <1
Nitrogen dioxide Annual 1.9x10° 7.2x10° 1.7x10"* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.20 0.47 0.032 30 140 6.2 2 11 <1
24-hour 0.040 0.11 4.1x10° 6.1 32 17 2 9 <1
Annual 3.4x10* 1.3x10° 3.1x10° 0.26 45 0.070 <1 6 <1
Respirable particul atest 24-hour 0.020 0.040 1.5x10° 9.0 20 0.94 6 13 <1l
Annual 1.2x10* 4.8x10* 1.1x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 2.6x10% 8.6x10% 2.5%x10° 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Performance Based Closure
Carbon monoxide 1-hour 16 4.7 0.38 220 330 8.9 <1 <1 <1
8-hour 0.66 1.7 0.067 45 70 3.6 <1 <1l <1
Nitrogen dioxide Annual 1.6x10° 6.2x10° 1.5x10"* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.17 0.40 0.028 30 140 6.2 2 11 <1
24-hour 0.036 0.093 3.5x10° 6.1 32 17 2 9 <1
Annual 2.9x10* 1.1x10° 2.6x10° 0.26 45 0.070 <1 6 <1
Respirable particulates” 24-hour 0.013 0.034 1.3x10° 9.0 20 0.94 6 13 <1
Annual 1.1x10* 4.1x10" 9.7x10°® 0.39 13 0.043 <1 3 <1
Lead Quarterly 2.3x10° 7.4x10° 2.2x10° 1.8x10° 5.6x10°® 3.9x10* <1 <1 <1
Closure to Landfill Standards
Carbon monoxide 1-hour 16 4.7 0.38 220 330 8.9 <1 <1 <1
8-hour 0.66 17 0.067 45 70 36 <1 <1 <1
Nitrogen dioxide Annual 1.6x10° 6.2x10° 1.5x10"* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.17 0.40 0.028 30 140 6.2 2 11 <1
24-hour 0.036 0.093 3.5x10° 6.1 32 17 2 9 <1
Annual 2.9x10* 1.1x10° 2.6x10° 0.26 45 0.070 <1 6 <1
Respirable particul ates® 24-hour 0.013 0.034 1.3x10° 9.0 20 0.94 6 13 <1
Annual 1.1x10* 4.1x10* 9.7x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 2.3x10% 7.4x10° 2.2x10° 1.8x10° 5.6x10° 3.9%x10* <1 <1 <1
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Table C.2-28. Maximum criteria pollutant impacts from Tank Farm and bin set closure scenarios (continued).

Impact of alternative (micrograms per cubic Cumulative impact (micrograms per cubic Percent of standard®
meter) meter)a
Averaging INEEL Public Craters of INEEL Public Craters of INEEL Public Craters of
time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Performance-Based Closure with Class A or C Grout Disposal
Carbon monoxide 1-hour 25 7.0 0.58 220 340 9.1 <1 <1 <1
8-hour 1.0 26 0.10 45 71 3.6 <1 <1 <1
Nitrogen dioxide Annual 2.0x10° 9.0x10° 2.2x10* 1.0 22 0.084 1 2 <1
Sulfur dioxide 3-hour 0.25 0.60 0.041 30 140 6.2 2 11 <1
24-hour 0.054 0.14 5.3x10° 6.2 32 17 2 9 <1
Annual 4.4x10* 1.7x10° 4.0x10° 0.26 45 0.070 <1 6 <1
Respirable particulates” 24-hour 0.020 0.051 1.9x10° 9.0 20 0.94 6 13 <1
Annual 1.6x10* 6.1x10* 1.5x10° 0.39 13 0.043 <1 3 <1
Lead Quarterly 3.4x10% 1.1x107 3.2x10° 1.8x10° 5.6x10° 3.9x10* <1 <1 <1

a  Cumulative impacts conservatively assume that the highest concentration for the alternative and the highest baseline concentration occur at the same location and (for concentrations other than
annual averages) over the same time period.

b.  Cumulative impacts are compared to the applicable standards provided in Table C.2-15. All standards except that for 3-hour sulfur dioxide are primary standards designed to protect public health.

The 3-hour sulfur dioxide standard is a secondary standard designed to protect public welfare. (There is no primary standard for 3-hour sulfur dioxide.)
c. Vauesdo not include contributions of fugitive dust.

2'0 xipuaddy



GL-2°0

1820-s13/30a

Table C.2-29. Summary of maximum toxic air pollutant concentrations at onsite and offsite locations from Tank Farm

and bin set closure scenarios.

Highest percentage of applicable standard®”

Tank Farm Bin sets
Performance- Performance-
based closure based closure
Closureto  with Class A or Closureto  with Class A or
Clean Performance- landfill C grout Clean Performance- landfill C grout
Case closure based closure standards disposal closure based closure standards disposal
Carcinogens’
INEEL boundary areas 0.19 0.037 0.026 0.023 9.2x10° 7.9x10° 7.9x10° 0.012
Craters of the Moon 0.017 3.4x10° 2.4x10° 2.1x10° <1.0x10° <1.0x10° <1.0x10° 1.1x10°
INEEL facility area location® 19 0.37 0.26 0.23 0.092 0.079 0.079 0.12
Noncarcinogens”
INEEL boundary areas 0.015 2.9x10° 2.1x10° 1.8x10° <1.0x10°% <1.0x10° <1.0x10° <1.0x10°
Craters of the Moon 1.4x10° <1.0x10° <1.0x10° <1.0x10° <1.0x10° <1.0x10° <1.0x10° <1.0x10°
Public road locations 0.038 7.6x10° 5.4x10°3 4,7x10° 1.9x10° 1.6x10° 1.6x10° 2.4x10°
INEEL facility area location® 14 0.28 0.20 0.17 0.069 0.059 0.059 0.089
a  Applicable ambient air standards are specified in IDEQ (2001) for carcinogenic air pollutants and noncarcinogenic toxic air pollutant increments. It should be noted that these standards apply
only to new sources; they are used here as reference values for purposes of comparison.
b.  Applicable standard for onsite levels is the 8-hour occupational exposure limit established by either the American Conference of Government Industrial Hygienists or the Occupational Safety and
Health Administration; the lower of the two is used.

c. Inall cases, the highest carcinogenic and noncarcinogenic impacts are due to nickel and vanadium, respectively.
d. Location of highest onsiteimpactsiswithin INTEC.
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Table C.2-30. Summary of nonradiological air pollutant emissions estimates for disposition of other existing INTEC
facilities associated with HLW management.

Annual and cumulative project emissions’

Criteria pollutants’ Toxic air pollutants Carbon dioxide® Fugitive dust
Closure Duration
Facility group method® (years)® Tons/yr Tons Lb/yr Lb Tonslyr Tons Tonslyr Tons
Tank Farm Related Facilities
Waste Storage Control House (CPP-619) Landfill 6 13 78 15 87 260 1.6x10° - -
Waste Storage Control House (CPP-628) Landfill 6 13 78 15 87 260 1.6x10° 0.72 4.3
Waste /Station Tank Transfer Bldg. (CPP-638) Landfill 2 13 26 15 29 260 520 - -
Instrument House (CPP-712) Landfill 6 13 78 15 87 260 1.6x10° - -
STR Waste Storage Tanks (CPP-717) Landfill 6 13 78 15 87 260 1.6x10° - -
Tota 65 340 73 380 1.3x10° 6.7x10° 0.72 4.3
Bin Set Related Facilities
Instrument Bldg. for bin set 1 (CPP-639) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Instrument Bldg. for bin set 2 (CPP-646) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Instrument Bldg. for bin set 3 (CPP-647) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Instrument Bldg. for bin set 4 (CPP-658) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Instrument Bldg. for bin set 5 (CPP-671) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Instrument Bldg. for bin set 6 (CPP-673) Landfill 6 75 450 84 500 1.6x10° 9.3x10° - -
Total 450 2.7x10° 500 3.0x10° 9.3x10° 5.6x10* - -
Process Equipment Waste Evaporator and Related Facilities
Liquid Effluent Treat. & Disp. Bldg. (CPP-1618) Clean 6 75 450 84 500 1.5x10° 9.0x10° 43 26
Waste Holdup Pumphouse (CPP-641) Clean 2 13 26 15 29 260 520 - -
PEW Evaporator Bldg. (CPP-604) Landfill 6 33 200 37 220 660 4.0x10° 16 96
Atmospheric Protection Bldg. (CPP-649) Landfill 6 75 450 84 500 1.5x10° 9.0x10° 33 20
Pre-Filter Bldg. (CPP-756) Landfill 6 75 450 84 500 1.5x10° 9.0x10° 43 26
Blower Bldg. (CPP-605) Landfill 6 75 450 84 500 1.5x10° 9.0x10° 33 20
Main Exhaust Stack (CPP-708) Landfill 6 75 450 84 500 1.5x10° 9.0x10° 35 210
PEW Equip. Waste and Cell Floor Drain Lines Landfill 1 9 9 10 10 180 180 - -
PEW Condensate Lines Landfill 1 9 9 10 10 180 180 - -
Total 440 2.5x10° 490 2.8x10° 8.8x10° 5.0x10* 66 390
Fuel Processing Building and Related Facilities”
Fuel Processing Building (CPP-601) Perf.-Based 10 50 500 56 560 1.0x10° 1.0x10* 49 490
or Landfill
Remote Analytical Facility Building (CPP-627) Perf.-Based 10 50 500 56 560 1.0x10° 1.0x10* 10 100
or Landfill
Head End Process Plant (CPP-640) Perf.-Based 10 50 500 56 560 1.0x10° 1.0x10* 12 120
or Landfill
Total 150 1.5x10° 170 1.7x10° 3.0x10° 3.0x10* 71 710
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Table C.2-30. Summary of nonradiological air pollutant emissions estimates for disposition of other existing INTEC
facilities associated with HLW management (continued).

Annual and cumulative project emissions’

Criteria pollutants’ Toxic air pollutants Carbon dioxide® Fugitive dust
Closure Duration (tong (pounds per (tong
Facility group method” (years)® year) (tons) year) (pounds) year) (tons) (tons/year) (tons)
Fluorinel and Storage Facility and Related Facilities
FAST Facility and Stack -1 6 50 300 56 340 1.0x10° 6.0x10° 120 690
Transport Lines Group
Process Off-Gas Lines Perf.-Based 1 9.0 9.0 10 10 190 190 29 29
Process (Dissolver) Transport Lines Perf.-Based 1 9.0 9.0 10 10 190 190 14 14
High-Level Liquid Waste (Raffinate) Lines Landfill 1 9.0 9.0 10 10 190 190 14 14
Calcine Solids Transport Lines Landfill 1 9.0 9.0 10 10 190 190 14 14
Total 36 36 40 40 750 750 7.2 7.2
New Waste Calcining Facility™

New Waste Calcining Facility Zﬂjﬁ 3 50 150 56 170 1.0x10° 3.1x10° 6.3 190

Remote Analytical Laboratory

Remote Analytical Laboratory (CPP-684) Perf.-Based 6 33 200 37 220 680 4.1x10° 8.6 52

a. Annua emissions represent the highest emission rate for any single year and is the sum of annual emission rates for each activity within a group that may occur during a common year;
cumulative emissions are the annual rate multiplied by duration in years. Facility group totals are the sums of individual projects within that group. Annual emission rate totals are for
projects that would occur over the same general time frame. All values are rounded to two significant figures. Source: Project Data Sheets (Appendix C.6).

b. SeeTable 3-3 for facility disposition alternatives that apply to each group. The Fuel Processing Building and Related Facilities and the New Waste Calcining Facility could be
dispositioned by either performance-based closure or closure to landfill standards. Individual facilities within all other groups would be dispositioned according to a single closure method.

c. Duration refersto total number of calendar years during which dispositioning of facilities within the listed groups would occur.

d. The specific pollutants and approximate relative percentages are as follows. carbon monoxide — 45 percent; sulfur dioxide - 7 percent; nitrogen dioxide - 38 percent;
particulate matter - 2 percent; and volatile organic compounds - 8 percent.

e. Carbon dioxideis listed because this gas has been implicated in global warming.

f.  Project includes deactivation and demolition of the Fluorinel Dissolution Process and Fuel Storage (FAST) building (CPP-666) and the associated stack (CPP-767). The FAST building
would be closed according to performance-based closure criteria and the stack by clean closure. Emissions listed are totals from closure of both facilities.

g. Thedecontamination and decommissioning of this facility is also included in some of the waste processing alternatives.
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Table C.2-31. Maximum criteria pollutant impacts from disposition of other existing INTEC facilities associated
with HLW management.

Impact of alternative
(micrograms per cubic meter)

Cumulative impact
(micrograms per cubic meter)®

Percent of standard®

Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Tank Farm Related Facilities
Carbon monoxide 1-hour 59 170 14 280 500 22 <1 1 <1
8-hour 24 62 24 68 130 59 <1 1 <1
Nitrogen dioxide Annua 0.058 0.22 5.3x10° 11 24 0.089 1 2 <1
Sulfur dioxide 3-hour 6.1 14 1.0 36 150 7.2 3 12 <1
24-hour 13 34 0.13 7.4 35 18 2 10 <1
Annual 0.010 0.040 9.5x10* 0.27 45 0.071 <1 6 <1
Respirable particul ates® 24-hour 0.47 12 0.050 9.5 21 1.0 6 14 <1
Annual 3.8x10° 0.015 3.5x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 8.2x107 2.7x10° 7.8x10% 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Bin Set Related Facilities
Carbon monoxide 1-hour 410 1.2x10° 96 630 15x10° 100 2 4 <1
8-hour 170 430 17 210 500 20 2 5 <1
Nitrogen dioxide Annua 0.40 15 0.037 14 37 0.12 1 4 <1
Sulfur dioxide 3-hour 42 100 6.9 72 240 13 6 18 1
24-hour 89 23 0.88 15 55 26 4 15 <1
Annual 0.073 0.28 6.6x10° 0.33 4.8 0.077 <1 6 <1
Respirable particulates’ 24-hour 33 85 0.32 12 29 13 8 19 <1
Annual 0.027 0.10 2.4x10° 0.42 14 0.045 <1 3 <1
Lead Quarterly 5.6x10° 1.8x10° 5.4x10” 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
Process Equipment Waste Evaporator and Related Facilities
Carbon monoxide 1-hour 400 1.1x10° 94 620 15x10° 100 2 4 <1
8-hour 160 420 16 210 490 20 2 5 <1
Nitrogen dioxide Annua 0.39 15 0.036 14 37 0.12 1 4 <1
Sulfur dioxide 3-hour 42 98 6.7 72 240 13 6 18 <1
24-hour 8.7 23 0.86 15 55 2.6 4 15 <1
Annual 0.071 0.27 6.5x10° 0.33 4.8 0.076 <1 6 <1
Respirable particul ates® 24-hour 32 8.4 0.32 12 28 13 8 19 <1
Annual 0.026 0.10 2.4x10° 042 14 0.045 <1 3 <1
Lead Quarterly 5.5x10°® 1.8x10° 5.3x107 1.8x10° 5.6x10° 3.9x10* <1 0 <1
Fuel Processing Building and Related Facilities
Carbon monoxide 1-hour 140 390 32 360 720 41 <1 2 <1
8-hour 55 140 5.6 99 210 9.1 <1 2 <1
Nitrogen dioxide Annual 0.13 0.52 0.01 1.1 2.7 0.10 1 3 <1
Sulfur dioxide 3-hour 14 33 23 44 170 85 3 13 <1
24-hour 3.0 7.8 0.29 9.1 40 2.0 2 11 <1
Annual 0.020 0.090 2.0x10° 0.28 4.6 0.070 <1 6 <1
Respirable particulates’ 24-hour 11 28 011 10 23 10 7 15 <1
Annual 9.0x10° 0.030 8.1x10* 0.40 13 0.044 <1 3 <1
Lead Quarterly 1.9x10° 6.1x10° 1.8x107 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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with HLW management (continued).
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Impact of alternative Cumulative impact
(micrograms per cubic meter) (micrograms per cubic meter)® Percent of standard”
Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads theMoon boundary roads the Moon
FAST and Related Facilities
Carbon monoxide 1-hour 46 130 11 270 460 19 <1 1 <1
8-hour 18 48 1.9 62 120 54 <1 1 <1
Nitrogen dioxide Annual 0.040 0.17 40x10° 1.0 24 0.088 1 2 <1
Sulfur dioxide 3-hour 47 11 0.76 35 150 7.0 3 12 <1
24-hour 10 2.6 0.10 71 35 18 2 9 <1
Annual 8.0x10° 0.030 7.3x10" 0.27 45 0.071 <1 6 <1
Respirable particulates” 24-hour 0.36 0.95 0.04 9 21 1.0 6 14 <1
Annual 3.0x10° 0.010 2.7x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 6.3x107 2.0x10° 6.0x10°® 1.8x10° 5.6x10° 3.9x10" <1 <1 <1
Transport Line Group
Carbon monoxide 1-hour 33 93 7.7 250 420 16 <1 1 <1
8-hour 13 35 13 57 100 48 <1 1 <1
Nitrogen dioxide Annual 0.030 0.12 3.0x10° 10 23 0.087 1 2 <1
Sulfur dioxide 3-hour 34 8.0 0.55 33 150 6.8 3 12 <1
24-hour 0.72 19 0.07 6.8 34 18 2 9 <1
Annual 6.0x10° 0.020 5.3x10* 0.27 45 0.071 <1 6 <1
Respirable particul ates® 24-hour 0.26 0.68 0.030 9 21 1.0 6 14 <1
Annual 2.0x10° 8.0x10° 1.9x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 45x107 1.5x10° 4.3x10° 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
New Waste Calcining Facility
Carbon monoxide 1-hour 46 130 11 270 460 19 <1 1 <1
8-hour 18 48 19 62 120 54 <1 1 <1
Nitrogen dioxide Annual 0.045 0.17 40x10° 1.0 24 0.088 1 2 <1
Sulfur dioxide 3-hour 47 11 0.76 35 150 7.0 3 12 <1
24-hour 10 2.6 0.10 71 35 18 2 9 <1
Annual 8.0x10° 0.030 7.3x10* 0.27 45 0.071 <1 6 <1
Respirable particul ates® 24-hour 0.36 0.95 0.036 9.4 21 0.98 6 14 <1
Annual 3.0x10° 0.011 2.7x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 6.3x107 2.0x10° 6.0x10°® 1.8x10° 5.6x10° 3.9x10* <1 <1 <1
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Impact of alternative Cumulative impact
(micrograms per cubic meter) (micrograms per cubic meter)? Percent of standard®
Averaging Site Public Craters of Site Public Craters of Site Public Craters of
Pollutant time boundary roads the Moon boundary roads the Moon boundary roads the Moon
Remote Analytical Laboratory
Carbon monoxide 1-hour 30 85 7.1 250 420 16 <1 1 <1
8-hour 12 32 1.2 56 100 4.7 <1 1 <1
Nitrogen dioxide Annual 0.030 0.11 3.0x10° 10 23 0.087 1 2 <1
Sulfur dioxide 3-hour 31 73 0.50 33 150 6.7 3 12 <1
24-hour 0.7 17 0.060 6.8 34 18 2 9 <1
Annual 5.0x10° 0.02 4.8x10* 0.27 45 0.070 <1 6 <1
Respirable particul ates® 24-hour 0.24 0.60 0.020 9.2 21 1.0 6 14 <1
Annual 2.0x10° 7.0x10° 1.8x10* 0.39 13 0.043 <1 3 <1
Lead Quarterly 4.1x107 1.4x10° 3.9x10°® 1.8x10° 5.6x10° 3.9x10* <1 <1 <1

a  Cumulative impacts conservatively assume that the highest concentration for the alternative and the highest baseline concentration occur at the same location and (for concentrations
other than annual averages) over the same time period.

b.  Cumulative impacts are compared to the applicable standards provided in Table C.2-15. All standards except that for 3-hour sulfur dioxide are primary standards designed to protect
public health. The 3-hour sulfur dioxide standard is a secondary standard designed to protect public welfare. (Thereis no primary standard for 3-hour sulfur dioxide.)

c.  Vauesdo not include contributions of fugitive dust.
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Table C.2-32. Summary of maximum toxic air pollutant concentrations at onsite and offsite locations from disposition of
other existing INTEC facilities associated with HLW management.

Highest percentage of applicable standard®”

Tank Farm Fuel Processing Remote
Related Bin Set Related PEW Evaporator and Building and Related FAST and Related  Transport Lines New Waste Analytical
Receptor Facilities Facilities Related Facilities Facilities Facilities Group Calcining Facility Laboratory
Carcinogens’
INEEL boundary areas 0.29 20 19 0.66 0.22 0.16 0.22 0.14
Craters of the Moon 0.026 0.18 0.18 0.060 0.020 0.014 0.020 0.013
INEEL facility arealocation® 2.8 20 19 6.6 22 16 2.2 14
Noncarcinogens®

INEEL boundary areas 0.022 0.15 0.15 0.051 0.017 0.012 0.017 0.010
Craters of the Moon 2.2x10° 0.015 0.015 5.0x10° 2.0x10° 1.0x10° 0.002 1.0x10°
Public road locations 0.058 0.40 0.39 0.13 0.045 0.032 0.045 0.029
INEEL facility arealocation 21 15 15 49 16 12 16 11

a  Applicable ambient air standards are specified in IDEQ (2001) for carcinogenic air pollutants and noncarcinogenic toxic air pollutant increments. It should be noted that these standards apply
only to new sources; they are used here as reference values for purposes of comparison.

b. Applicable standard for onsite levelsis the 8-hour occupational exposure limit established by either the American Conference of Government Industrial Hygienists or the Occupational Safety and
Hesalth Administration; the lower of the two is used.

c. Inall cases, the highest carcinogenic and noncarcinogenic impacts are due to nickel and vanadium, respectively.
d. Location of highest onsiteimpactsiswithin INTEC.
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Appendix C.2

C.2.5 ADDITIONAL ANALYSES

DOE performed additional nonradiological
impacts analyses for the State of ldaho's
Preferred Alternative (the Direct Vitrification
Alternative) using the CALPUFF model. The
application of the CALPUFF model is described
in Section C.2.3.3.

Prevention of Significant Deterioration - Figure
C.2-2 illustrates the receptor "rings’ used in the
CALPUFF simulations for the Direct
Vitrification Alternative. Six receptor rings (two
for each Class| area) were evaluated. DOE used
the CALPOST program to extract annual aver-
age concentrations of NO,, SO,, and PM-10,
maximum 24-hour concentrations of SO, and
PM-10, and 3-hour average concentrations of
SO, at each receptor location in the model
domain. It was conservatively assumed that all
oxides of nitrogen were converted to NO,. The
maximum concentration determined for each
receptor ring, regardless of direction, was
selected for comparison with applicable PSD
Class | increments. The maximum amount of
3-hour sulfur dioxide increment is consumed
within Craters of the Moon; however, maximum
consumption of other increments occursin direc-
tions that do not correspond to Class | arealoca-
tions.

DOE/EIS-0287
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- New I nformation -

Table C.2-33 presents the results for the
CALPUFF smulations. All projected concen-
trations at INEEL road and boundary locations,
Craters of the Moon Wilderness Area, and
Yellowstone and Grand Teton National Parks are
well within allowable increments.

The amount of increment consumed by the com-
bined effects of the Direct Vitrification
Alternative and existing INEEL sources subject
to PSD regulation does not differ significantly
between the two options. This is because incre-
ment consumption is dominated by existing
sources that were included in the PSD baseline
assessment (see Section 4.7).

Visibility Impairment Modeling Results - The
CALPUFF simulation results for Craters of the
Moon are presented in Table C.2-34. Under the
Vitrification with Calcine Separations Option,
the maximum 24-hour light extinction change
dlightly exceeds the 5-percent criterion for three
days in a five-year period. There are no
exceedances at Craters of the Moon under the
Vitrification without Calcine Separations
Option, nor are there any exceedances at
Yellowstone or Grand Teton Nationa Parks
under either option.



- New Information - ldaho HLW & FD EIS
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FIGURE C.2-2.

Model domain and polar receptor grid for the CALPUFF screening analysis of Class |
Areas in the vicinity of INEEL (Direct Vitrification Alternative) where x denotes points
of maximum impact.
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Table C.2-33. Prevention of Significant Deterioration increment consumption at
Class | Areas beyond 50 kilometers from INTEC for the combined
effects of baseline sources and the Direct Vitrification Alternative.™

Highest percentage of allowable PSD increment consumed

Averaging Vitrification
Pollutant time Without Calcine Separations With Calcine Separations
Craters of the Moon®
Sulfur dioxide 3-hour 28 29
24-hour 40 45
Annual 8.3 9.6
Particul ate matter 24-hour 53 55
Annual 0.72 0.75
Nitrogen dioxide Annual 18 18
Y ellowstone National Park
Sulfur dioxide 3-hour 9.2 9.3
24-hour 8.8 10
Annual 10 12
Particul ate matter 24-hour 1.7 17
Annual 0.10 0.11
Nitrogen dioxide Annual 0.87 0.88
Grand Teton National Park
Sulfur dioxide 3-hour 8.9 9.0
24-hour 8.8 10
Annual 1.0 12
Particul ate matter 24-hour 17 1.7
Annual 0.10 0.11
Nitrogen dioxide Annual 0.88 0.89

a. Source: Rood (2000b).

b.  Assessed using CALPUFF.

c.  Includesonly that part of Craters of the Moon National Monument and Wilderness Areathat is 50 kilometers or more from INTEC.
PSD = Prevention of Significant Deterioration.

Table C.2-34. Maximum calculated visibility impairment (light extinction change) at
Craters of the Moon for the Direct Vitrification Alternative.”

5-year analysis of light extinction change

Maximum 24-hour value Number of daysin excess of 5
Option (percent) percent acceptance criterion
Vitrification without Calcine Separations 11 0
Vitrification with Calcine Separations 6.7 3

a  Source: Rood (2000b). Performed using CALPUFF.
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Appendix C.5
Health and Safety

C.3.1 INTRODUCTION

Health and safety impacts to workers and the
public can arise from various work-related activ-
ities associated with waste processing and facil-
ity disposition. Health impacts that were
evaluated in this environmental impact statement
(EIS) include those resulting from radiological
and non-radiological activities and have been
presented for the following three types of
impacts:

* Radiological health impacts were evalu-
ated for al radiological workers involved
with waste processing and facility disposi-
tion based on the likelihood of developing
a latent cancer fatality (LCF) from worker
exposure to radiological air and surface
contaminants. Radiological health impacts
from facility emissionswere also evaluated
for the genera public, maximally exposed
individual, and noninvolved worker.

Non-radiological health impacts were pre-
sented in terms of the hazard quotient for
each type of carcinogenic and noncarcino-
genic toxic air pollutant for al workers
involved with waste processing and facility
disposition activities and the public using
estimated site boundary pollutant concen-
tration levels.

Occupational health and safety impacts
were evaluated for al workers involved
with waste processing and facility disposi-
tion activities based on historical injury
and illness data at the Idaho National
Engineering and Environmental
Laboratory (INEEL).

These health impacts and the methodol ogies and
results used to obtain them are presented in
Sections 5.2.10 and 5.3.8 of this EIS.
Groundwater impacts are not part of this
appendix. They are addressed in Section
5.3.8.2 and Appendix C.9 of thisEIS.

ldaho HLW & FD EIS
C.3.2 RADIOLOGICAL HEALTH IMPACTS

For calculating worker radiological health impacts,
Project Data Summaries and supporting
Engineering Design Files (see Appendix C.6) were
used as sources of information on the number of
radiological workers and estimated average radia-
tion dose per worker, and duration of each project
within a specific option or aternative. Data were
then used to determine the annual average collec-
tive dose (person-rem), the total project phase col-
lective worker dose (person-rem), and the
estimated increase in the number of LCFs from the
total collective worker dose. The LCF valueiscal-
culated by multiplying the total collective worker
dose by the appropriate dose-to-risk conversion
factor based on the 1993 Limitations of Exposure
to lonizing Radiation (NCRP 1993). These risk
factors are 0.0005 and 0.0004 LCFs per person-
rem of radiation exposure to the general public and
worker population, respectively. The factor for the
population is slightly higher due to the presence of
infants and children, who are more sensitive to
radiation than the adult worker population. Data
on worker radiological hedth impacts are pre-
sented separately for construction, operations, and
disposition activities.

Radiological health impacts from facility emis-
sions are presented for the maximally exposed off-
site individual, the maximally exposed onsite
worker, and the general public. Estimates of radi-
ological dose are presented in Sections 5.2.6 and
5.3.4. These doses are then integrated for the dura-
tion of the project phase for each category above.
LCF estimates are calculated for the population
based on the total collective dose.

C.3.2.1 Waste Processing

Table C.3-1 provides radiological dose and LCFs
during construction activities by project. Data are
presented in terms of annual and integrated
impacts to involved workers.

Table C.3-2 provides radiological dose and LCFs
during operations activities by project. Data are
presented in terms of annual and integrated
impacts to involved workers.

C.3-1 DOE/EIS-0287



Appendix C.3

Table C.3-1. Estimated radiological impacts during construction activities to involved
workers by project.

Radiation Collective Estimated
workers’  Construction  Total dose” increasein latent
Project Description year® time® (years) workers  (person-rem)  cancer fatalities’
No Action Alternative
P1E Bin Set 1 Calcine Transfer 21 7 150 37 0.015
Totdls 150 37 0.015
Continued Current Operations Alternative
P1A Calcine SBW including New Waste 48 5 240 60 0.024
Calcining Facility Upgrades
P1E Bin Set 1 Calcine Transfer 21 7 150 37 0.015
Totdls 390 97 0.039
Full Separations Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
P27 Class A Grout Disposal in aLow- 6 24.75 150 37 0.015
Activity Waste Disposal Facility
Totals 690 170 0.069
Planning Basis Option
P1A Calcine SBW including New Waste 48 5 240 60 0.024
Calcining Facility Upgrades
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totals 780 200 0.078
Transuranic Separations Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
P27 Class C Grout Disposal in aLow- 6 24.75 150 37 0.015
Activity Waste Disposal Facility
Totdls 690 170 0.069
Hot |sostatic Pressed Waste Option
P1A Calcine SBW including New Waste 48 5 240 60 0.024
Calcining Facility Upgrades
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totals 780 200 0.078
Direct Cement Waste Option
P1A Calcine SBW including New Waste 48 5 240 60 0.024
Calcining Facility Upgrades
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totas 780 200 0.078
Early Vitrification Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totas 540 140 0.054
Steam Reforming Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totals 540 140 0.054
Minimum INEEL Processing Alternative
P27 Class A Grout Disposal in aLow- 6 24.75 150 37 0.015
Activity Waste Disposal Fecility
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totds 690 170 0.069
Vitrification without Calcine Separations Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totals 540 140 0.054
Vitrification with Calcine Separations Option
P59A Calcine Retrieval and Transport 90 6 540 140 0.054
Totals 540 140 0.054

a. Source: Project Data Sheetsin Appendix C.6.

b.  Based on INEEL statistics for construction workers of 0.25 rem per year.

c. Representsthe number of latent cancer fatalities in addition to the baseline national cancer mortality rate. See text box,
" Assessment of the Health Effects of 1onizing Radiation" in Section 5.2.9.
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Table C.3-2. Estimated radiological impacts during operations to involved workers by

project.
Radiation Collective Estimated
workers/ Processing Total dose increasesin latent
Project Description year times (years)  workers  (person-rem) cancer fatalities
No Action Alternative
P1D No Action Alternative 42 36 1.5x10° 290 0.11
P1E Bin Set 1 Cdcine Transfer 17 1 17 3.2 1.3x10°
P18MC Remote Analytical Laboratory 10 29 290 55 0.022
Operations
Totals 1.8x10° 350 0.14
Continued Current Operations Alternative
P1A Calcine SBW including New Waste 96 6 580 110 0.044
Calcining Fecility Upgrades
P1B Newly-Generated Liquid Waste and 60 21 1.3x10° 240 0.096
Tank Farm Heel Waste
Management
P1E Bin Set 1 Calcine Transfer 17 1 17 32 1.3x10°
P18MC Remote Analytical Laboratory 10 29 290 55 0.022
Operations
Totas 2.1x10° 410 0.16
Full Separations Option
POA Full Separations 30 21 630 120 0.048
POB Vitrification Plant 40 20 800 150 0.061
PaC Class A Grout Plant 16 21 340 64 0.026
P18 New Analytical Laboratory 30 21 630 120 0.048
P24 Vitrified Product Interim Storage 5 20 100 19 7.6x10°
P25A Packaging and Loading Vitrified 6 20 120 23 9.1x10°®
HLW at INTEC for Shipment to a
Geologic Repository
P59A Calcine Retrieval and Transport 10 20 200 38 0.015
P118 Separations Organic Incinerator 85 21 180 34 0.014
P27 Class A Grout Disposal in aLow- 25 21 53 10 4.0x10°
Activity Waste Disposal Facility
P35D Class A Grout Packaging and 8 21 170 32 0.013
Shipping to a Low-Activity Waste
Disposal Facility
P133 Waste Treatment Pilot Plant 33 27 890 170 0.068
Totals 4.1x10° 780 0.31

C.3-3
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Table C.3-2. Estimated radiological impacts during operations to involved workers by

project (continued).

Radiation Collective Estimated
workers/ Processing Total dose increasesin latent
Project Description year times (years)  workers  (person-rem) cancer fatalities
Planning Basis Option
P1A Calcine SBW including New Waste 96 6 580 110 0.044
Calcining Facility Upgrades
P1B Newly Generated Liquid Waste and 60 21 1.3x10° 240 0.096
Tank Farm Heel Waste
M anagement
P59A Calcine Retrieval and Transport 10 16 160 30 0.012
P23A Full Separations 30 16 480 91 0.036
P23B Vitrification Plant 40 15 600 110 0.046
P23C Class A Grout Plant 16 16 260 49 0.019
P24 Interim Storage of Vitrified Waste 5 20 100 19 7.6x10°
P25A Packaging and Loading Vitrified 6 20 120 23 9.1x10°
HLW at INTEC for Shipment to a
Geologic Repository
P18 New Analytical Laboratory 30 21 630 120 0.048
P118 Separations Organic Incinerator 85 16 140 26 0.010
P35E Class A Grout Packaging and 8 16 130 24 9.7x10°
Loading for Offsite Digposal
P133 Waste Treatment Pilot Plant 33 21 690 130 0.053
Totals 5.1x10° 980 0.39
Transuranic Separations Option
P18 New Analytica Laboratory 30 21 630 120 0.048
P39A Shipping Transuranic Waste from 25 21 53 10 4.0x10°
INTEC to the Waste I solation Pilot
Plant
P49A Transuranic/Class C Separations 50 21 1.1x10° 200 0.080
P49C Class C Grout Plant 16 21 340 64 0.026
P59A Calcine Retrieva and Transport 10 21 210 40 0.016
P118 Separations Organic Incinerator 85 21 180 34 0.014
P27 Class A Grout Disposal in aLow- 25 21 53 10 4.0x10°
Activity Waste Disposa Facility
P49D Class C Grout Packaging and 8.5 21 180 34 0.014
Shipping to aLow-Activity Waste
Disposal Facility
P133 Waste Treatment Pilot Plant 33 27 890 170 0.068
Totals 3.6x10° 680 0.27
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Table C.3-2. Estimated radiological impacts during operations to involved workers by

project (continued).

Radiation Collective Estimated
workers/ Processing Total dose increasesin latent
Project Description year times (years) workers (person-rem) cancer fataities
Hot Isostatic Pressed Waste Option
P1A Calcine SBW including New Waste 96 6 580 110 0.044
Calcining Facility Upgrades
P1B Newly-Generated Liquid Waste and 60 21 1.3x10° 240 0.096
Tank Farm Heel Waste
Management
P18 New Analytical Laboratory 30 21 630 120 0.048
P59A Calcine Retrieval and Transport 10 21 210 40 0.016
P71 Mixing and Hot | sostatic Pressing 22 21 460 88 0.035
P72 Interim Storage of Hot Isostatic 25 21 53 10 4.0x10°
Pressed Waste
P73A Packaging and Loading Hot 25 20 50 9.5 3.8x10°
I sostatic Pressed Waste at INTEC
for Shipment to a Geologic
Repository
P133 Waste Treatment Pilot Plant 33 27 890 170 0.068
Totas 4.1x10° 790 0.31
Direct Cement Waste Option
P1A Calcine SBW including New Waste 96 6 580 110 0.044
Calcining Fecility Upgrades
P1B Newly-Generated Liquid Waste and 60 21 1.3x10° 240 0.096
Tank Farm Heel Waste
Management
P18 New Analytical Laboratory 30 21 630 120 0.048
P59A Calcine Retrieval and Transport 10 21 210 40 0.016
P80 Direct Cement Process 93 21 2.0x10° 370 0.15
P81 Unseparated Cementitious HLW 45 21 95 18 7.2x10°
Interim Storage
P83A Packaging and Loading 25 20 50 9.5 3.8x10°
Cementitious Waste at INTEC for
Shipment to a Geologic Repository
P133 Waste Treatment Pilot Plant 33 27 890 170 0.068
Totals 5.7x10° 1.1x10° 0.43

C.3-5

DOE/EIS-0287



Appendix C.3

Table C.3-2. Estimated radiological impacts during operations to involved workers by

project (continued).

Radiation Collective Estimated
workers/ Processing Total dose increasesin latent
Project Description year times (years)  workers  (person-rem) cancer fatalities
Early Vitrification Option
P1C Process Equipment Waste 28 36 1.0x10° 190 0.077
Evaporator and Liquid Effluent
Treatment and Disposal
P18 New Analytical Laboratory 30 21 630 120 0.048
P59A Calcine Retrieval and Transport 10 21 210 40 0.016
P61 Vitrified HLW Interim Storage 45 21 95 18 7.2x10°
P62A Packaging and Loading Vitrified 25 20 50 9.5 3.8x10°
HLW at INTEC for Shipment to a
Geologic Repository
P88 Early Vitrification with Maximum 39 21 820 160 0.062
Achievable Control Technology
P90A Packaging and Loading Vitrified 25 20 50 9.5 3.8x10°
SBW at INTEC for Shipment to the
Waste Isolation Pilot Plant
P133 Waste Treatment Pilot Plant 33 27 890 170 0.068
Totals 3.8x10° 710 0.29
Steam Reforming Option
P1C Process Equipment Waste 28 36 1.0x10° 190 0.077
Evaporator and Liquid Effluent
Treatment and Disposal Facility
P18MC Remote Analytical Laboratory 10 29 290 55 0.022
Operation
P59A Calcine Retrieval and Transport 10 20 200 38 0.015
P117A  Calcine Packaging and Loading to 44 24.25 1.1x10° 200 0.081
Hanford
P2001 NGLW Grout Facility 22 2295 490 93 0.037
P35E Grout Packaging and Loading for 8 22.25 180 34 0.014
Offsite Disposal
P2002A  Steam Reforming 40 2 80 15 6.1x10°
Totals 3.3x10° 630 0.25
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Table C.3-2. Estimated radiological impacts during operations to involved workers by
project (continued).

Radiation Collective Estimated
workers/ Processing Total dose increasesin latent
Project Description year times (years) workers (person-rem) cancer fatdities
Minimum INEEL Processing Alternative
P1C Process Equipment Waste 28 26 730 140 0.055
Evaporator and Liquid Effluent
Treatment and Disposal
P18 New Analytical Laboratory 30 21 630 120 0.048
P24 Interim Storage of Vitrified Waste 5 20 100 19 7.6x10°
P25A Packaging and Loading Vitrified 6 20 120 23 9.1x10°
HLW at INTEC for Shipment to a
Geologic Repository
P27 Class A Grout Disposal in aLow- 2.5 21 53 10 4.0x10°
Activity Waste Disposal Fecility
P111 SBW and Newly-Generated Liquid 33 17 560 110 0.043
Waste Treatment with Cesium lon
Exchange to Contact-Handled
Transuranic Grout and Low-Level
Waste Grout
P112A  Packaging and Loading Contact- 25 17 43 81 3.2x10°
Handled Transuranic (from SBW
and Newly-Generated Liquid Waste
Cesium lon Exchange Grout
Treatment) for Shipment to WIPP
P59A Calcine Retrieval and Transport 10 15 150 29 0.011
P117A  Calcine Packaging and Loading to 44 15 660 130 0.050
Hanford
P133 Waste Treatment Pilot Plant 33 17 560 110 0.043
Totals 3.6x10° 690 0.27
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Table C.3-2. Estimated radiological impacts during operations to involved workers by

project (continued).

Collective Estimated
Radiation dose increasesin
workers/ Processing Total (person- latent cancer
Project Description year times (years)  workers rem) fatalities
Vitrification without Calcine Separations Option
P1C Process Equipment Waste 28 36 1.0x10° 190 0.077
Evaporator and Liquid Effluent
Treatment and Disposal Facility
P18 New Analytical Laboratory 30 21 630 120 0.048
P59A Calcine Retrieval and Transport 10 13.25 130 25 0.010
P61 Vitrified HLW I nterim Storage 45 22.25 100 19 7.6x10°
P62A Packaging and Loading Vitrified 25 20 50 10 3.8x10°
HLW for Shipment to NGR
P88 Vitrification with Maximum 39 13.25 520 98 0.039
Achievable Control Technology
P133 Waste Treatment Pilot Plant 33 6 200 38 0.015
Totals 2.6x10° 500 0.20
Vitrification with Calcine Separations Option
P1C Process Equipment Waste 28 36 1.0x10° 190 0.077
Evaporator and Liquid Effluent
Treatment and Disposal Facility
P9A Full Separations 30 13.25 400 76 0.030
PoC Grout Plant 16 13.25 210 40 0.016
P18 New Analytical Laboratory 30 21 630 120 0.048
P24 Vitrified Product I nterim Storage 5 20 100 19 7.6x10°
P25A Packaging and Loading Vitrified 6 20 120 23 9.1x10°
HLW for Shipment to NGR
P35E Grout Packaging and Loading 8 13.25 110 20 8.1x10°
for Offsite Disposal
P59A Calcine Retrieval and Transport 10 13.25 130 25 0.010
P88 Vitrification with Maximum 39 13.25 520 98 0.039
Achievable Control Technology
P133 Waste Treatment Pilot Plant 33 6 200 38 0.015
Totals 3.4x10° 650 0.26

a

Project data from project data sheets are divided into two phases.

Radiological impacts from facility airborne
emissions to the maximally exposed onsite and
offsiteindividuals and general population within
50 miles of INTEC is based on worker and radi-
ological dose data presented in Appendix C.2,
Table C.2-10. Collective population dose from
Table C.2-10 was multiplied by the dose-to-risk
conversion factor of 0.0005 LCFs per person-
rem of radiation exposure to the general public
to determine LCFsin Section 5.2.10.

C.3.2.2 Facility Disposition

Section C.3.4.2 discusses radiological impacts
for the involved workers by project for the exist-
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ing facilities during facility disposition activi-
ties.

C.3.3 NONRADIOLOGICAL HEALTH
IMPACTS

For nonradiological health impacts from atmo-
spheric releases, DOE used toxic air pollutant
emissions data for each project under an alterna-
tive to estimate air concentrations at the INEEL
site boundary. For the evaluation of occupa-
tional health effects, the modeled chemical con-
centration is compared with the applicable
occupational standard that provides levels at
which no adverse effects are expected, yielding a



hazard quotient. The hazard quotient is a ratio
between the calculated concentration in air and
the applicable standard. For noncarcinogenic
toxic air pollutants, if the hazard quotient is less
than 1, then no adverse health effects would be
expected. |If the hazard quotient is greater than
1, additional investigation would be warranted.
For carcinogenic toxic air pollutants, risks are
estimated as the incremental probability of an
individual developing cancer over alifetimeasa
result of exposure to the potential carcinogen.

Section 5.2.10 presents the waste processing
options with the maximum carcinogenic and
noncarcinogenic pollutant maximum concentra-
tions based on data from Appendix C.2, Table
C.2-14. Table C.2-14 provides maximum pollu-
tant concentrations by each of the projectswithin
the waste processing options.

C.3.4 OCCUFPATIONAL HEALTH AND
SAFETY IMPACTS

Estimates of occupational illness and injury rates
for workers involved with the waste processing
alternatives are provided in terms of lost work-
days and total recordable cases that would occur
during a peak employment year and for the
entire period of construction and operations for
each of the aternatives. The lost workday val-
ues represent the number of workdays beyond
the day of injury or onset of illness the employee
was away from work or limited to restricted
work activity because of an occupational injury
or illness. The total recordable cases include
work-related death, illness, or injury that
resulted in loss of consciousness, restriction of
work or motion, transfer to another job, or
required medical trestment beyond first aid.

Historical total recordable cases and lost work-
day rates were obtained from the Computerized
Accident/Incident Reporting System (CAIRS)
database (DOE 2001) for INEEL construction
and operations activities over a 5-year period
from 1996-2000. Based on the available data,
DOE concluded that the overall INEEL rates
were representative of both construction and
operations. These rates are 28.4 percent for

ldaho HLW & FD EIS

lost workdays and 3.7 percent for total record-
able cases. DOE lost workdays and total
recordable cases rates have been trending
downward. For example, in 2001, the INEEL
rates were 15.4 percent and 2.3 percent for lost
workdays and total recordable cases, respec-
tively, compared to 23.0 and 2.3 percent for
overall DOE rates.

Section 5.2.10 provides estimates of annual and
cumulative lost workdays and total recordable
cases by dternative during construction and
operations for the waste processing alternatives.

The following information is in support of the
worker safety information provided in Section
5.2.10 and 5.3.8 for waste processing and facil-
ity disposition respectively:

C.3.4.1 Waste Processing

Tables C.3-3 and C.3-4 provide the number of
peak-year and total workers and the lost work-
days and total recordable cases by project during
construction.

Tables C.3-5 and C.3-6 provide the number of
peak-year and total workers and the lost work-
days and total recordable cases by project during
operations.

C.3.4.2 Facility Disposition

Table C.3-7 provides peak-year employment and
worker safety data for disposition of new facili-
tiesby alternative. Alternative specific employ-
ment numbers are provided in Appendix C.1.

Table C.3-8 contains estimated radiological
impacts and occupational worker data for dispo-
sition of existing facilities by project.

Table C.3-9 contains estimated radiological
impacts to involved workers during disposition
of new facilities.

Table C.3-10 contains estimated worker injury

impacts during disposition activities of new
facilities.

DOE/EIS-0287



Appendix C.3

Table C.3-3. Worker safety during construction - peak year employment levels.

Total recordable

Project Number of workers® Lost workdays/year cases/year
No Action Alternative 21 6.0 0.78
Continued Current 89 25 3.3
Operations Alternative
Separ ations Alternative
Full Separations Option 850 240 32
Planning Basis Option 870 250 32
Transuranic Separations 680 190 25
Option
Non-Separations Alter native
Hot I sostatic Pressed Waste 360 100 13
Option
Direct Cement Waste 400 110 15
Option
Early Vitrification Option 330 93 12
Steam Reforming Option 550 160 20
Minimum INEEL 200 56 7.3
Processing Alternative
Direct Vitrification
Alternative
Vitrification without 350 100 13
Calcine Separations
Option
Vitrification with Calcine 670 190 25

Separations Option

a.  For peak year employment levels, see Appendix C.1.
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