


DEPARTMENT OF THE NAVY
PUGET SOUND NAVAL SHIPYARD

BREMERTON, WASHINGTON 983 1 4-8000 - N REPLY REFER TO:

9211/30/2
300.1/01"°
16 Mar 90

Ms. Christine Gregoire

State of Washington

Department of Ecology

Mail Stop PV-11

Olympia, Washington 98504-8711
Dear Ms. Gregoire:

In aletter dated 16 October 1989 from Mr. Stanley of your office, the Navy was
asked to perform a study on the feasibility of removing lead from submarine
reactor compartment disposal packages shipped to Hanford for burial. This
study was requested in recognition of recent amendments to the State’s
regulations, specifically RCW 70.105.050 regarding the employment of waste
management methodologies designed to mitigate hazards associated with
wastes. It was requested that this study be completed prior to the 1990 reactor
compartment shipments.

Our report on the feasibility of lead reclamation is enclosed. T1 study
concludes that removal of the lead would cost about $14 million and result in
about 184 rem of radiation exposure to Shipyard workers per package. Thus,
both the expense and additional exposure would be substantial. The study
further evaluates the risk of lead migration affecting drinking water and
concludes that even after m ions of years lead could not reach the aquifer
under the Hanford burial ground in quantities to cause drinking water limits to
be exceeded.

Thus, we have concluded that the removal of lead from these reactor
compartment disposal packages is not a reasonable method to be employed to
mitigate the hazards associated with the lead waste contained within the

packages.
Sincerely,
A. Clark
Captain, USN
Shipyard Commander
" Encl:

(1) Feasibility Study for Lead Removal from
- Submarine Reactor Compartment Disposal Packages

Copy to:

D. Silver, Governor’s Office, State of Washington
d. Breckel, Governor’s Office, State of Oregon
M. Lawrence, DOE-RL

G. Haselberger, USEPA Region X, Seattle, Wa.



EXECUTIVE SUMM: Y 1
SUMMARY AND CO! 'LUSIONS 2
DESCRIPTION OF LEAD CONTAINED IN 4
SUBMARINE RC PACKAGES
ASSUMPTIONS 5
CONSIDERATIONS 5
LEAD REMOVAL PREPARATIONS 6
LEAD REMOVAL TECHNIQUES 7
DISPOSAL OF REMOVED MATERIALS 8
PERSONNEL HEALTH AND SAFETY HAZARDS 9
RADIOLOGICAL CO. "ROL REQUIREMENTS 1
COST ESTIMATE 1

FIG ES

APPENDIX A RADIATION EXPOSURE ESTIMATES

APPENDIX B LEAD REMOVAL COST ESTiMATE

APPENDIX C ESTIMATED RESIDUAL RADIOACTIVITY IN A TYPICAL RC

DISPOSAL PACK! E
APPENDIX D POTENTIAL FOR EAD TRANSPORT TO GROUND WATER



E =1 X

In the fall of 1989, the Navy, at the request of the State of Washington, agreed to perform a study on
the feasibility of removing the over 100 tons of per 1nently installed lead shielding ‘om
8! irine reactor compartment (RC) di: sal packages being shipped to the Department of
E y's Hanford site for burial.

The study, performed by the Puget Sound N al Shipyard, found that removal of the lead would cost
about $14 million per package, effectively tripling the cost of RC disposal. More importantly, the
work would result in about 184 rem of radiation exposure to shipyard workers per package. Thus,
both the expense and additional exposure would be substantial.

The specific hazard associated with buried lead is the potential contamination of drinking water.
Therefore, for comparison, the Shipyard evaluated the long range impact of leaving the lead in the
RC packages. The study, based on Pacific Northwest Laboratory studies of the Hanford site, as
well as other sources, concluded that the si characteristics of the Hanford RC burial ground are
such that even if the lead in the RC disposal packages were to be exposed to the environment as a
consequence of deterioration in package integrity, the lead would not migrate to the ground water
for the foreseeable future, if at all. Even with worst case assumptions, after millions of years lead
could not reach the aquifer in quantities suf ent to cause drinking water limits to be exceeded.

Thus, it is concluded that the removal of lea from these RC disposal packages is not a reasonable
method to mitigate the hazards associated with the lez waste contained within the packages.
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defueled naval submarine reactor plants. For disposal, the section of the submarine containing

» reactor plant ( the Reactor Compartment) is cut from the ship and heavy shipyard fabricated
bulkheads are installed over the ends of the compartment and welded in place to produce a strong
tightly sealed container. This package meets regulatory requirements for transporting the
| osed radioactive reactor plant components to the Department of Energy's inford site for
burial. 1 the period from 1986 to the present, eight reactor compartment disposal packages have
been shipped from Puget Sound Naval Shipyard to the Hanford site.

" ere is over 100 tons of lead installed in each submarine reactor compartment. Most of this lead
is permanently installed radiation shielding in the form of panels or poured-in-place lead
contained within welded steel canning plates. The presence of this lead was discussed in the 1984
Navy EIS and in subsequent correspondence with the State of Washington. This lead was not
eva 1ited for removal in the Navy's original planning because it provides shielding needed to
meet the federal transportation regulation's external radiation limits, and t :re was no other
reason to consider its removal. Since that time, regulations on lead burial have been

implemented.

Alt ugh the le: shielding in the packages is not regulated under the Federal Resource
Conservation and Recovery Act, the lead is a regulated waste under the State of Washington's
Hazardous Waste Management Act. In the fall of 1989 the Navy [reed that the lead in the
d ;al packages was regulated under this act, and began the process of assuring that burial of the
R sposal packages is in compliance with the State’s requirements.

In a 17 October 1989 letter to the Washington State Department of Ecology, the Shipyard agreed to
perform a detailed study on the feasibility of removing the lead from the RC disposal packages, in
com; ance with the portion of the Washington State regulations which requires that:

Prior to disposal, or as part of disposal, all reasonable methods of treatment,
detoxification, neutralization, or other waste management methodologies designed
to mitigate hazards associated with these wastes shall be employed, as required by
applicable federal and state laws and regulations. (RCW 70.105.050)

This report contains the results of this study. The Shipyard evaluated removing all lead prior to
shipping RC disposal packages to Hanford for burial, and removing all lead from the RC disposal
packages already at Hanford. The cost, personnel radiation exposure, and other risks to workers
performing the lead removal were determined. The engineers and production workers who
determined how the lead would be removed from the RC packages were experienced in lead
insta ition and removal. They approache this task with the goal of determining the most
efficient method of removing the lead, assuming that they might actually have to do the work.

The{ pyard also evaluated the long range benefits that would be derived from not having lead in
these packages at Hanford. This provided a basis for judging whether complete removal of lead
could be considered a "reasonable method” of mitigating hazards associat with the buried lead

waste in the disposal packages.

As shown in appendix B, the cost of lead removal at the Shipyard would be about $14 million per
package ($18 million for the packages at Hanford).




































RADIATION XPOSURE ESTIMATES FOR REMOVAL OF LEAD FROM RC DISPOSAL PACKAGES

SHIP INSTALL/REMOVE REMOVE PERMANENTLY TOTAL EXPOSURE TO REMOVE ALL
TEMPORARY SHIELDING INSTALLED LEAD PERMANENTLY INSTALLED LEAD
(REM) (REM)
(REM) At Inactivation ¢ Yrs Late
ex-SSN 17.6 144 162 0.226
588
ex-SSN 7.7 144 152 0.212
592
ex-SSN 7.0 144 151 0.210
607
ex-SSBN 31.1 - 241 272 0.379
620
AVERAGE 15.8 168.2 184 0.256
EXPOSURE .

NOTES:

1. These estimates are based on installing temporary shielding thus reducing radiation levels within the

Reactor Compartment an average of 80%.

2. These estimates were deveioped utilizing known survey results from four submarines whose RC's were

disposed of Immediately after defueiing /inactivation

3. REM - The amount of radiation which will cause damage to human body tissue equivalent to the damage

that would be caused by absorbing 100 ergs of gamma radiation per gram of body tissue.

4. Each person in the United Statesreceives about 170 mrem each year from natural background radiation

and various medical exposures.

APPENDIX A
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IA AY RATE $400.00 (Includes Labor And Material Costs)
179 DAYS, 537 SHIFTS

M, IDAYS
Nuclear Engineering Division 2600
Industrial Engineering Division 715
Radiologic. Control Office 2340
Nondestructive Testing Division 130
Laboratory Division ‘ 78
Welding Engineering Division . 195
uclear Inspection Division 520
Central Tool Shop 130
Transportation Shop 468
Shipfitter Shop 12290
Sheet Metal Mechanic Shop 91
Welder Shop 8048
Machinist Shop 65
Marine Machinery Shop 78
Electrician Shop 39
Pipefitter/insulator Shop 1118
Insulator Shop 195
Woodcrafter Shop 195
Painter Shop 26
Rigger Shop 1175
Tank Cleaner Shop 962
Fabric Worker Shop 482
Temporary Services Shop 390
Environmental Engineering 130
Occupational Safety and Health 156
Mock/Training 2600
Rad Waste 260
TOTAL 35477
) [————e———
SHIPYARD COST ' ‘ $14,190,800
(Labor and Materials) '
HANFORD WORK 125%
PERCENT OF PUGET
- — ]
HANFORD COST ' $17,738,500
(Labor and Materials)
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FSTIMATFEFN RECINIIAI RANDINACTIVITV "IM
A TYPICAL RC DISPOSAL PACKAGE

Nuclides , Shioment Total Actlvities (Curies)
Co-60 2.2x 104
Ni-63 1.8 x 104
Fe-55 1.7x ¥
Co-58 . 3.2x 103
Cr-51 1.0x 103
Mn-54 6.5x )2
Ni-59 12x 2
Fe-59 5.1 x 101
Zr-95 1.0 x 100
C-14 1.0 x 109
S-35 45x10°1
Sc-46 3.9x 107!
_.-181 1.2x 107!
Nb-94 8.2x 1072
Mo-93 1.3x 1072
Tc-99 . 361078
TOTAL 6.20 x 104
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The model for transport of infiltrating water from the burial trench to the
unconfined aquifer is shown on Figure D.1 taken from DOE/EIS-011¢ ). The
relationship of this mod¢ to the buri: grounds ° shown on Figure D.2 from the
same document. It is assumed that moisture percolates downward through the
ground until it eaches an unconfined aquifer streamtube, which then
transports it to a well )cation or to the Columbia river.

The corrosion of solid metallic lead in the dry, slightly alkaline soil at [(anford
will be at an extremely low rate. For comparison, intact metallic artifacts
dating back to 5,000 BC have been found. Intact 2000 year old lead water pipes in
Roman cities have been unearthed. Lead roofs erected in the 15th century
remain in service today (U.S. Department of he Interior Bureau of Mines
bulletin 675, Mineral Facts and Problems, 1985 Edition). This resistance of lead
to corrosion is one of the reasons why lead has traditionally been used for many
applications where it is exposed to the environment, including lead lined
coffins, lead shielded cables, sailboat keels, and other similar uses.

Although the solubility of metallic lead is extremely low (the Handbook of
Chemistry and Physics indicates that lead is essentially insoluble in both hot
and cold water) the detrimental h 1th effects of lead cause it to be of concern
even at the very small dissolved quantities that can potentially migrate into
drit ing water. Tests have shown that lead water piping, copper piping with
lead solder, and lead lined water coolers can cause the limit for lead in drinking
water to be exceeded. An EPA notice (WH-FRL-3552-7) in the 10 April 1989
Federal Register indicated that water from some lead lined water coolers was
found to have lead levels up to 400 times EPA's existing lead standard of 50 parts
per billion. Testing data indicates that as time passes , mineral deposits form a
coati ! on the inside of pipes (if the water is not too corrosive) and that after
about five years this coating insulates the water from the lead. It should be
noted that these examples are the primary sources of lead found in drinking
water, and result from drinking water being in direct contact with lead,
tynically in piping systems at the point of use. A Washington State Toxic
Su_stances Fact Sheet on Lead issued by the DSHS Division of Health in August
1977, stated that "In Washington State, no cases of elevated blood levels or lead

poisoning have been linked with lead in drinking water.” .

APPENDIX D
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y reach the aquifer.
1 assumes that the
r year, mixes with
and is diluted by the regional ground-water system. At the time of peak lead
¢ 1centration in the leachate reaching the aquifer, the 1iximum lead
concentration in a well located 5 kilometers away would be 4.9 x 104 millier: 1s
per ter. The a >jwable li1 "; ir lead in drinking water is presen' 7 0.05
milligrams per liter (50 parts per billion) per the Washingt = State Board of
Health Drinking Water Regulations, WAC 248-54. There are proposals to lower
this limit to 20 and even further to 5 parts per billion. Even at these lower levels,
it can be seen that the limit would not ever be exceeded.

It is concluded that the site characteristics of the 200E location are such that
even if lead were to be exposed, will not migrate to the ground water for the

foreseeable future, if at all. In fact, the conversion of metallic lead to cerussite -

or other compounds will occur at an extremely slow rate in this environment
and the ability of soil to retain lead will assure that any migrating lead is
retained in the soil adjacent to the RC disposal package for the hundred or

ousand year time frames under consideration Even with worst case
assumptions, after millions of years, lead could not reach the aquifer in
quantities to cause drinking water limits to be exceeded.
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