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FMEF ENVIRONMENTAL ASSESSMENT
SUPPLEMENT FOR
SECURE AUTOMATED FABRICATION (SAF)

The purpose of this document is to update the FMEF Environmental
Assessment(S) to appropriately reflect addition of the Secure Automated
Fabrication (SAF) program features into the FMEF facility and to assess
any additional environmental effects of construction and operations of
the facility which would result from inclusion of these features in the

FMEF facility.

Though the SAF program requires considerable rearrangement of equip-
ment and functions, the additional environmental impact of the prcgram
is negligible. Figure 1 shows the proposed new layout for the SAF level.
Changes at cther levels involve additional elevators for personnel access,
provisions for plutonium feed material handling and accountability, and

required process and utility systems additionms.

The FMEF will have approximately 175,000 square feet of floor space.
The estimated construction cost of this facility is $170 million for project
construction start in fiscal year 1979 and completion in fiscal year 1984.
An additional $18 million is proposed tor the facility additions and $48
million for the SAF line equipment. Design life of the FMEF will be 20 years.

The SAF area contains a modular automated fuel pin fabrication line, a
fuel fabrication development laboratory, an equipment maintenance and decon-
tamination rcom, and related support faciljities. Analytical support will be
provided by the same laboratories supporting the experimental fuel fabrication
area on the floor below. The SAF line will be equipped to fabricate com-
plete fuel loadings (pins) for the FFIF and other LMFBRs. A process flow
diagram for SAF is shown in Figure 2.

A typical plutonium feed materials container for fuel development and
fabrication would contain up to 8 kilograms (kg) of plutonium dioxide (Pu0,).
Isotopic composition (typical) will be as follows:
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236, 8 x 107%2
38, 0.5%

i 72%

280 20.0%
241?0 6.0%
242Pu 1.5%

The annual amount of in-process Puoz used in FMEF, including SAF,
will be approximately 4 MT. Maximum vault storage capacity for radio-
active material including Pqu. mixed oxides, uranium, and scrap will not
change from 3120 kg. In addition, SAF will add approximately 600 kg of
in-process storage, principally mixed oxides.

The facility is designed to totally contain all radicactivity in the
event of the design basis tornado and design basis earthquake (both 10‘6
probability per year.) A special analysis was performed to confirm this
for the SAF program. Because of the additional fuel fabrication activities
incorporated into the combined facility, material safeguards have been up-

graded substantially.

The estimated binder/lubricant usage for FMEF has been increased by approx-
imately 100 gallons with the SAF addition.

o o



Table 2A details the inventories, cleanup, efficiencies, and environmen-
tal releases expected during normal operation of the SAF line. The calcu-
lated doses to the population resulting from the expected releases are very
low. All of the following exposure and dose rates have been calculated
based upon the operation of the FMEF facility with the SAF function.

The annual average exposure rate (for FMEF operation) at the 400 Area
visitor center from external radiation is 2.5 x 10-8 millirem per hour.
The 50-year inhalation dose commitment at this site is 2.9 x 10‘8 milli-
rem per hour of inhalation uptake. The corresponding values for SAF
operation are 1.74 x 10.15 millirem per hour for external radiation and
1.34 x 10"7 millirem per hour of inhalation uptake. By comparison, the
natural background radiation is about 1 x 10-2 millirem per hour.(l) The
estimated maximum individual dose rate from all 1979 Hanford Operations
vas 1 x 10> millirem per hour. (3

Table 3 summarizes the calculated 50-year dose commitments resulting
from a l-year intake for the maxiomum individual (residing all year) 4.5
miles east-southeast of the facility. This individual's 50-year total body
dose commitment for a l-year ihtake would be 1.5 x 10"3 millirem.

Table 4 provides a summary of the 50-year dose commitments to the Year
2000 population living within a 50-mile radius of the FMEF. The 50-vyear
whole body dose commitment to this population group would be 4.6 x 10.3

man-rem.,

Table 5 lists the documentation and computer codes utilized in the FMEF

dose calculations.

"The Effects on Populations of Exposure to Low Levels of Ionizing Radia-
tion" (BEIR Report)(7) relates population dose to health effects, principally
cancer. Based upon Beir III Report estimates using the linear-quadratic
hypothesis, the risk to an individual is about 6.7 x 10.6 per 0.1 rem of dose
per year. The estimated dose fr-m routine FMEF operations are so low (1 x
10-6 rem per year,. total body, for the maximum individual) that no health

effects are anticipated.

e
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TABLE 2A: ENVIRONMENTAL RELEASES FROM
NORMAL, FMEF SAF OPERATIONS

Envirormental

Release
Isotope ! Thoughput (MT) ¢ Release Factor 3 C_lg_—j_-m:’ (Ci/Yr)
pu23® 32 x10°° .001 1.25 x 10°° 2% 1078
pu2® .02 .001 1.25 x 1078 .34 x 1070
put>? 2.8 .001 1.25 x 10°° .22 x 1070
pu2t0 .8 .001 1.25 x 1078 22 x107°
pu2il .24 .001 1.25 x 1078 .30 x 1072
puld? .06 .001 1.25 x 10°° .30 x 1072

1) Istopic composition (typical) o
fabrication.

2) Annual amount of in process Pu0

3) Exhaust gases will pass through
before reaching the environs.

-

f plutonium dioxide (Puoz) feed material used for fuel development and

2 estimated to be used during SAF operations.

a series of three High-Efficiency Particulate Absolute (HEPA) filters
The HEPA filters will have an efficiency of at least 99.95 percent each.



Organ
Total Body

Thyroid
Bone
Liver

Lung

TABLE 3

MAXIMUM 50-YEAR DOSE COMMITMENT TO
AN INDIVIDUAL (ONE-YEAR INTAKE)#

FMEF
Dose (millirem)

1.5 x 10~°

2.2 x 104

9.5 x 10™°

5.3 x 102

2.9 x 1072

Hanford 1979 (3
Dose (millirem)

5 x 1072

7 x 1072

0.60

For comparison, the total estimated dose to soft tissue from weapons

test fallour and natural radioactivity is 75 to 100 millirem per year.(l)

For further comparison, existing DOE radiation standards permit 500
millirem per year for the whole bedy.

Organ
Whole Body

Thyroid
Lung
Bone

Liver

TABLE 4

50-YEAR DOSE COMMITMENT TO YEAR 2000
POPULATION LIVING WITHIN 50 MILES OF FMEF*

Dose (man-rem)

4.6 % 1072

9.0 x 10~%

1.1 x 10°2

4.04 x 10~2

2.1 x 10°2

For comparison, the annual whole body population dose is about 25,000

man-rem from natural radioactivity for the Year 2000 population.(l)

*Whole body, lung, bone and liver dose commitments have increased over those

in reference 5 because of the larger Pu quantities.

Thyroid dose commitments

are lower because of improved computer codes adopted for the Hanford reser-
vation and approved by DOE.



TABLE 5

CODES AND PARAMETERS USED FOR FMEF DOSE CALCULATIONS

Meteorological Conditions: WPPSS 2-year data, annual average

Dispersion Model: Gaussian, Pasquill parameiers
6

sec/l3 @ 610 m E, maximum individual
2.0 x 108 sec/n3 @ 8.1 km E, 80 km population 8.4 x 1073 person

sec/m3

x/Q: 400 area visitor center 5.9 x 10~

Release Height: Ground level
Population Distribution: Year 2000, 251,000
Computer Code: DACRIN, Rev. 8-4-80
Calculated Dose: Chronic inhalation, maximum individual and 80 km

population, first-year dose and 50-year dose
commitment

Files Addressed: Organ data library 5-19-80
Radionuclide library, Rev. 1-15-81

Computer Code: PABLM, Rev. 10-15-80

Calculated Doses: Chronic ingestion and ground contamination exposure,
maximum individual and 80 km population, first-year
and 50-year dose commitment

Files Addressed: Radionuclide library Rev. 1-15-81
Food transfer library Rev. 2-27-78
Organ data library Rev. 5-19-80
Ground dose factor library Rev. 3-15-78
Bioaccumulation factor library: Hanford specific

Computer Code: SUBDOSA, Rev. 1l1-3-76

Calculated Dose: Chronic external dose conversion factors for air
submersion

Files Addressed: Radionuclide library RNDBET Rev. 11-3-76
Photon data library, GISLIBS Rev. 11-3-76



The addition of SAF will cause an increase of approximately 7000 cubic
feet (4000 ft3 prior to SAF) of uncompacted solid transuranium waste annu=-
ally. However this waste will be partially compacted and placed in drums.

The total number of drums of waste per year for the facility will be approxi-
mately 814 drums (712 which do not require shielding, 102 which require shield-
ing). Of this total approximately 350 drums will be considered transuranium
waste. All waste will be packaged and monitored to comply with Hanford waste
management procedures, administered by Rockwell Hanford Operations (RHO).

These wastes will be buried at the 200 Area burial grounds.(l) Nonradiocactive
solid waste, approximately 14,000 noncompacted cubic feet per year (12,000
cubic feet prior to the SAF addition), will be disposed of in the landfill

operated by RHO. The volume of radicactive liquid waste will not be increased
by the addition of SAF.

The environmental consequences and probability of conceivable FMEF acci-
dents have been analyzed, including credible accidents in the SAF area. The
postulated FMEF worst case accident remains the snmc(S). The postulated cask
drop accident could result in a 77 millirem whole body 50-year dose commit-
ment maximum to an individual 1.5 miles from FMEF (the nearest distance for
public approach) and 180 man-rem whole body 50-year commitment to the Year
2000 population within S0 miles of FMEF. The estimated occurrence probabil-
ity of this accident is 3 x 10.6 per year. A 77 millirem whole body dose
commitment associated with routine operations is less than the 500 millirem
allowed by DOE(a) for members of the general public, and it is also extremely
improbable. The 180 man-rem 50-year population exposure is not only improb-

able, but is small when compared to the annual whole body population dose
from natural radiocactivity of about 25,000 uan-rem.(l)

Alternatives to locating SAF within the FMEF were considered in detail.
The no action alternative was unacceptable because breeder reactor fuel will
be needed for the FFTF, CRBR, and future breeder reactors. A separate

facility to house only SAF functions was not acceptable because of the signi-
ficantly greater cost (about $100 million) and the inability to provide

breeder reactor fuels for early needs (before 1990) due to the time required

for design and coh;:ruction of such a new facilicy.




Thus, the primary alternatives that were reviewed in detail were modifi-
cations to existing facilities (and facilities under construction). Locations
within all planned and current facilities were considered (8), as shown in
Table 6. FMLF was sclected, based on program cost, location of expertise
and schedule considerations. Note that many of these facilities are needed

for breeder reactor fuel development, even if they are not used for SAF.

Because of the construction sequence the SAF addition will not cause
any significant increase in the number of construction workers during the
peak construction period. It will however extend the length of the peak con-
struction period at Hanford approximately three months. The anticipated
increase in operating personnel due to the SAF addition is approximately 85.
These slight increases are not expected to have any socio-economic impact on
the area.

B

The SAF addition will add less than approximately 250 tons of undecon-
taminable waste from enclosures to the decommissioning effort. It would
2lso add to the volume of soft waste from the cleanup operation such as

protective clothing and cellulose wipes.
For further details regarding the FMEF facility itself or its functions

and capabilities please reference the FMEF Environmental Assessment July
(5)
1980.

«10=



TABLE 6

ALTERNATIVE SAF_LOCATI0NS (&)

Characteristics Capacity Other Costs

Facility
Appolo (B&W)

Location

Experience since 1970. High
2 MT Pu license.

Unused building with 5600 ~1 FFTF core per

Leechburg, PA
ft2 of floor space, manual year.

-11- |

Richland, WA Mixed Oxide New facility with 14,000 1/16 tonne per 100 Kg Pu license. Very high
Facility ft2 of floor space. All day (LWR mixed Considerable U fuel
(EXXON) new equipment would be oxide) experience, little Pu
required for production fuel experience.
of LMFBR fuel.
Santa Suzanna, CA Plutonium Relatively new facility Some experience. 3.5 High
Facility with 18,000 ft? of floor Kg Pu license.
(A1)-Bldq. space. (5400 ft? already
055 devoted to Pu operations).
Would need to use Build- <
ing 100 (50 yds. away)
for fuel assembly and storage.
Richland, WA Plutonium Concrete block with 19,400 Some experience. Very high
Fuels Labo- ft2 of floor space and 2 No license needed
ratory (HEDL) existing mixed-oxide powder- Would need to trans-
- Bldg. 308 to-pin fabrication lines. fer some existing
activities.
Richland, WA FMEF (MEDL) Being constructed (completion No license needed. Moderate
in Dec. 1983) - 18,000 ft2 Would need to trans-
available at 42 ft level. fer some activities
Some support systems could be within FMEF
shared with FMEF. 1
Los Alamos, NH TA-55 (LASL) DMA facility w/some space No license needed. Iligh

available.
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atrtn or NE-530

sussecT Environmental Assessment, Fuels and Materials Examination Facility (DOE/EA-0116)

to Robert J. Stern, EV-1l

The final version of the subject Environmental Assessment, copy attached,
has been completed per EV/OGC instructions. No agencies or individuals
were consulted in the preparation of this EA (all work was done at HEDL,
RL, and DOE HG). A distribution list for this EA will be provided as soon

as initial distritution is completed. Please contact me directly if

George L. Sherwcod
Office of Plans and Analysis

Nuclear Reactor Frograms
Office of Nuclear Energy.

additional information is required.
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cc w/att:

C. Borgstrom, EV-111
R. Strickler, EV-111
M. Crosland, GC-34

bcc w/att:
~D. Nulton, NE-562 |
R. Scott, NE-30
H. Kendrick, NE-530
L. Williams, FMEF-PO
J. Leary, NE-4



