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ABSTRACT

The staff has considered the environmental impact and economic costs of
the proposed chemical decontamination of the primary cooling system at
Dresden Nuclear Power Station, Unit No. 1. This statement focuses on the
occupational radiation exposure associated with the proposed decontamination
program, on alternatives to chemical decontamination, and on the environmental
impact of the disposal of the solid radioactive waste generated by this decontamination. The staff has concluded that the proposed decontamination will
not significantly affect the quality of the human environment.
Further,
any impacts from the decontamination program are outweighed by its benefits.
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PREFACE

This Final Environmental Statement was prepared by the U. S. Nuclear
Regulatory Commission (NRC) staff. It addresses the potential environmental impact of a request by Commonwealth Edison Company to NRC for
approval to chemically decontaminate the primary cooling system of
the Dresden Nuclear Power Station, Unit No. 1.
For further information regarding this environmental review, contact:
Paul W. O'Connor, Project Manager
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
(301) 492-7215
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EXECUTIVE SUMMARY

By a letter dated December 19, 1974, Commonwealth Edison Company (CECo)
proposed a program for the chemical decontamination of the primary cooling system of the Dresden Nuclear Power Station, Unit No. 1. The NRC staff
issued a Safety Evaluation and conditional authorization to initiate the
proposed chemical decontamination by a letter dated December 9, 1975.
Three petitions regarding the proposed program have been received. Two
of these--one from Ms. Kay Drey and one from Citizens for a Better
Environment--asked for the preparation of an Environmental Impact
Statement (EIS). The third petition--from the Illinois Safety Energy
Alliance (ISEA)--requested an EIS and, in anticipation of an NRC denial
of requests for an EIS, asked for a public hearing. The petitions for an
EIS were granted by the Director of Nuclear Reactor Regulation and a Draft
Environmental Impact Statement (NUREG-0686) was published on May 30, 1980.
This Final Environmental Statement (FES) addresses comments received from
Federal and State agencies and individuals on the Draft Environmental
Statement.
The major issues addressed in this environmental review are the occupational
radiation exposure associated with the proposed decontamination and the
environmental impact of the disposal of the radioactive waste generated by
the decontami nation.
The staff evaluated the environmental impacts of the proposed decontamination program and the following alternatives to an immediate chemical
decontami nation program:
a Continue reactor operation without decontamination.
* Permanently shut down the reactor.
* Use a different method of decontamination.
* Delay the decontamination for 5 years.
The staff found none of the alternatives to be obviously superior to the
program proposed by CECo. Moreover, the staff has concluded that the proposed program will not significantly affect the quality of the human environment. The staff has also concluded that any impacts from the proposed decontamination program are outweighed by its benefits (Sections 4-6).
This FES addresses only the environmental aspects of this proposed action.
The staff has also completed an extensive evaluation of the reactor safety
considerations of this proposed action. This review is summarized in a staff
Safety Evaluation that will be issued in support of the staff's authorization
of the action. The staff will act on the amendment when the National Environmental Policy Act (NEPA)-related requirements associated with this FES are
completed and the Commission resolves the requests for public hearings on
the proposed action.

ix

1.0

PURPOSE

This Final Environmental Statement (FES) evaluates the environmental impact of
the method proposed by the Commonwealth Edison Company (CECo) to decontaminate
the primary cooling system of the Dresden Nuclear Power Station, Unit No. 1.
It also evaluates alternatives to chemical decontamination of the system which
CECo has considered.
It has been prepared in response to expressions of public interest in the decontamination of Dresden Unit 1, and is in accordance with the statement of general
policy and procedures on implementing the National Environmental Policy Act of
1969.
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2.0

2.1

BACKGROUND

PROPOSED ACTION

CECo, which is the licensee for the Dresden Station, has proposed to decontaminate the primary cooling system of Dresden Unit 1 by circulating and
subsequently flushing a decontamination solution through the system (References
This procedure would dissolve a thin layer of radioactive corrosion
1 and 2).
products which have accumulated during the 20-year operation of the plant.
CECo originally proposed the decontamination by a letter dated December 19,
1974. On December 9, 1975, NRC authorized CECo to begin preparation for the
decontamination (Reference 3); however, three open items had to be completed
These items were:
before the NRC approval was final.
(1) CECo had to complete a testing program and submit the results to NRC for
review and approval before the proposed chemical cleaning could begin.
(2)

CECo had to formulate and submit to the NRC for review and approval a
pre-service program for inspecting the primary coolant boundary before
the reactor is returned to service.

(3)

CECo had to formulate and submit to the NRC for review and approval a
post-cleaning surveillance program which includes additional surveillance specimens and a specimen withdrawal and examination schedule
to be performed before the reactor is returned to service.

Since NRC granted the preliminary authorization in 1975, CECo has completed
construction of all of the support facilities needed to carry out the decontamination and has submitted to NRC all of the information required to satisfy
these three open items (References 4, 5, and 6).
2.2

DESCRIPTION OF THE DRESDEN FACILITY

Dresden 1 is a dual-cycle boiling water reactor manufactured by General Electric.
It is located near Morris, in Grundy County, Illinois. Dresden 1 is the
world's first privately financed, full-scale, commercial nuclear power reactor.
The facility began commercial operation in 1960 and has produced 16.8 billion
kilowatt hours of electrical energy since that date.
2.3

NEED FOR DECONTAMINATION

As a result of corrosion during the 20 years that Dresden I has been operating, traces of the materials used in piping and components in contact with
the primary coolant have become entrained in the circulating primary coolant.
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Circulating through the reactor core, these trace quantities of metals
have become radioactive through neutron activation. Small quantities of
metals have subsequently plated out on the inner surfaces of pipes, valves,
and pumps in a thin layer of tightly adherent oxide. The radioisotope of
most particular concern in this process is Cobalt-60 (Co-60).
This radioisotope is produced by neutron activation of stable cobalt that is present
in trace quantities in the large amount of stainless steel used in the reactor
primary cooling system. Table 2.1 lists the predominant radionuclides present
in the oxide layer at Dresden 1, along with the initial esitmate (1972) and
most recent estimate (1979) of the number of Curies (Ci) of each nuclide
present (Reference 7).
This estimate was made by measuring the radioactivity in the oxide layer
removed from a known area of a steam generator tube and extrapolating to
the total system activity in proportion to the areas of the systems involved.
This buildup of radioactive corrosion products inside the piping and other
components of the primary cooling system causes increased occupational
exposure for those who have to work on or adjacent to these components.
The occupational exposure at Dresden and the average occupational exposure
at all boiling water reactors (BWRs) and all light water reactors (LWRs)
are shown in Figure 2.1, and the individual man-rem occupational exposures
at all BWRs for 1973-1977 are shown in Table 2.2 (Reference 8).
The trend and absolute value of the exposures at Dresden are similar to
those at other reactors. However, Dresden 1 does have a somewhat more
difficult occupational radiation exposure problem. Unit 1 was built prior
to the development of some of the remote inservice inspection techniques
currently used at newer reactors. Because these remote techniques cannot
be used at Dresden 1, a significant radiation exposure is accumulated by
technicians carrying out the inservice inspections which are required to
ensure the integrity of the primary cooling system boundary. Because of the
high occupational exposures that had been experienced in the past, in 1973
CECO requested and NRC granted relief from some inservice inspection require
ments. However, in 1974, NRC informed CECo that the relief would not be
granted indefinitely and that the company must develop a plan to carry out
all required inspections.
Because of increased exposure rates and the need to modify the plant to
meet NRC inspection requirements, CECo determined that chemical decontamination of the primary cooling system was the best approach to complete
the required inspections while attempting to maintain occupational exposure
to its personnel as low as reasonably achievable (ALARA).
The decontamination effort will facilitate implementation of other actions
ordered by the Commission, such as the installation of a new high-pressure
coolant injection system, inservice inspection, and modifications to the
reactor protection system.
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TABLE 2.1
Predominant Radionuclides in Oxide Layer at Dresden 1
and Estimates of the Number of Curies Present
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2.4

ALTERNATIVE METHODS CONSIDERED

CECo considered various methods to decontaminate or reduce the radiation
levels at Dresden 1. These methods were grouped into four general
categories:
(1) mechanical cleaning
(2)

water flushing

(3)

operational techniques

(4)

chemical cleaning

CECo selected the Dow Chemical Company as its prime contractor for the
project.
CECo and Dow evaluated each possible decontamination technique
against the following goals:
* Reduce radiation levels so that plant accessibility is improved.
* Ensure that the future operation at Dresden 1 is safe and efficient.
* Develop and prove the reliability of techniques which can subsequently be used on other reactors.
* Encourage vendors, manufacturers,
the decontamination program.

and consultants to take part in

The results of this evaluation are shown in Table 2.3.
Based upon its assessment of decontamination alternatives, CECo selected
chemical cleaning as the method for reducing the primary system radiation
levels. The next step was the selection of the chemical agent to use for
the decontamination.
Tables 2.4 and 2.5 list a number of decontamination
chemicals tested by CECo on radioactive components removed from the Dresden
1 primary cooling system.
CECo used the following criteria in evaluating the results of the tests
of the decontamination chemicals:
@ Provide the greatest possible reduction in radiation levels.
* Completely dissolve the film.
# Do not cause reprecipitation and redeposition of materials.
* Have low corrosion rates.
* Provide treatment with one solution.
On the basis of these criteria and the preliminary feasibility tests carried out by CECo and its contractors, CECo decided to use Dow Chemical's
proprietary solvent NS-l for the decontamination of Dresden I.
It might be noted that in 1976 CECo successfully demonstrated the effectiveness of reducing radiation levels by the proposed chemical decontamination operation when a primary system test loop at Dresden 1 was chemically cleaned by this method.
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TABLE 2.3

Evaluation of Alternative Methods for
Reducing Radiation Levels at Dresden 1

Method

Advantages

Disadvantages

Evaluation

Mechanical cleaning
Brushing, wiping,
scrubbing and scouring

Simple, no chemical waste,
filtration disposal.

Not highly effective,
access is not possible
in many areas, personnel
exposure is high.

Is not a solution to
total problem.

Poly-pig (pumped
scouring projectile)

Waste handling eased,
technique available.

Applies only to piping,
radiation exposure is
high, access is not possible in many areas,

Does not meet program
goals for reduction of
radiation levels.

Ultrasonic cleaning

No system modifications
required, waste handling
eased.

Radiation exposure is
high, access is not possible in many areas,
gives only localized effect.

Does not meet program
goals for reduction of
radiation levels.

Component replacement

Achieves minimum
radiation level.

Expensive, radiation
exposure is high, provides
partial solution only,
waste disposal is difficult.

Is not-a solution to the
total problem. Can be
considered for supplemental use in certain
problem areas.

TABLE 2.3 (Continued)

Method

Advantages

Disadvantages

Evaluation

Water flushing
Simple,

no significant

Ineffective on scale
and crud traps.

Does not meet program
goals for reduction of
radiation levels.

Waste handling eased.

Piping access is difficult or impossible without major changes, not
effective without
addition of chemicals,
airborne contamination
problems result.

Does not meet program
goals for reduction of
radiation levels.
Requires extensive
pressure boundary
disturbance.

Online chemical
addition (transport
deposit to cleanup
system)

No or minimum outage,
provides ongoing solution
for future.

Proven or even promising
method unknown at this
time, licensing/safety
questions are difficult
to answer.

Not feasible at this
time.

Improve feedwater

Minimizes future buildup.

Long response time, does
not remove scale or crud
trap material, does not
affect corrosion products
generated in the primary
system.

Does not meet program
goals for reduction of
radiation levels.

Fill and drain

additional equipment
needed.
High-pressure
jetting

N0

Operational Techniques

TABLE 2.3 (Continued)

Method

Advantages

Disadvantages

Evaluation

Chemical Cleaning
Flushing with existing
solvents shown below:
(See Tables 2.4 and 2.5)

Technique is well known,
treats total system, no
substantial system
modification required.

Extensive corrosion
testing required,
large waste disposal
problem created, decontamination factors are
low, solubility is lower
than desired.

Does not meet goals for
reduction of radiation
levels,

Flushing with new
new solvent (NUTEK-L106)

Technique is well known,
treats total system, no
substantial modification
required.

Extensive corrosion
testing required, large
waste disposal problem
created (demin resins),
decontamination factors
are low, solubility is
lower than desired.

Effectiveness is questioned,
test results are not available, cannot be considered
at this time.

Flushing with new
solvent (Dow Solvent
NS-I)

Same as above, plus it is
a single-phase system with
close to 100% solubility,
decontamination factors
are high, liquid waste problem is reduced by a factor
of 2 to 3 over "known"
solvents.

Extensive corrosion
testing required, waste
processing required.

Appears to be the best
alternative to achieve
program goals.

TABLE 2.4
Evaluation of Decontamination Solvents
With a Dresden 1 Specimen

Code Name

Chemical Formula

g/l

Conditions of Use

Decontamination Factor
for Cobalt 60

APAC
(Shippingport 1964)
13

24 hrs, 121'C

I

NaOH
(iIH4 ) 2 HC6 H5 07

100
13

28 hrs, 121 0 C

1.15

KMnO 4
NaOH
H2 C2 04
(NH4 ) 2 HC6 H5 0 7

30
100
25
50

(AP)

KMnO 4

(AC)
AP-Citrox
0o

(PRTR 1965)
(AP)
(Citrox)

2 hrs, 105 0 C

1

3 hrs, 81'C

1.15

4 hrs, 1211C

2.0

2

Fe2 (S04 )3
diethyl
thiourea

1

60% H4 PO4
(Dresden 1968)

NS-1

H3 PO4

600

proprietary
formula

--

100 hrs, 121'C

114 - 936 (Dow dynamic
test loop)
4 - 732 (Dresden 1

test loop)

TABLE 2.5
Evaluation of "Known"

Code Name

AP

ACE

Decontamination Solvents Under Differing Conditions

g/l

Conditions of Use

Decontamination
Factor for Cobalt 60

NaOH

10

12 hrs, 97C

1

KMNO 4

30

Chemical Formula

(NH4 ) 2 HC6 H5 0 7
EDTA+NH 4 OH

100
0.4
4

pH 5

Reason For
Rejection

Low DF

450

Insufficent removal
of fission product and
sloughing

780

Corrosion

100 hrs, 130°r

inhibitor
Citrox

H2 C2 04

24

pH 2.4

(NH4 ) 2 HC6 H5 0 7
Fe(N0 3 ) 3 "9H2 0

50
2

100 hrs, 130%C

100

100 hrs, 130*C

45

30
9

100 hrs, 130%C

928

Corrosion

Each used in sequence; formulated etc,
as AP and AC above

547

2-stage system and
sludging

inhibitor
!

AC

(NH4 ) 2 HC H 0

Sloughinq and low DF

inhibitor
Sulfox

H2 So 4
H2 C2 04
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3.0

DESCRIPTION OF THE PROPOSED CHEMICAL DECONTAMINATION
OF THE PRIMARY COOLING SYSTEM

The decontamination will involve the circulation of the cleaning solvent,
Dow NS-l, through the primary cooling system. The primary cooling system
is shown in Figure 3.1.
After the uranium fuel is removed, the solvent will be circulated through
the primary coolant system for approximately 100 hours at about 121°C.
Then the solvent and the dissolved oxides will be drained from the reactor
to a waste-treatment facility adjacent to the reactor. Any remaining solvent
will be flushed from the reactor with demineralized water. This flushing
water and solvent will be stored in the waste-treatment-facility storage
tanks until they are processed to concentrate and solidify the solvent and
dissolved radioactive corrosion products.
A detailed description of the
waste-treatment facility and the cleaning processes appears in Reference 9.
The concentrated waste solution will be solidified in 55-gallon drums using
a process developed by the Dow Chemical Company for the solidification of
low-level radioactive wastes (Reference 10). This process consists of
mixing the waste liquid with a polymeric binder material, vinyl ester styrene.
Following the addition of a catalyst and a promoter, the mixture cures into
a solid monolith.
The catalyst is a 40% benzoyl peroxide emulsion (trade
name Cadox 40E).
The promoter is a tertiary amine, N.N.-Dimethyl-p-Toluidine.
This solidification process has been tested on the NS-I solvent and produced
a solid waste form that contained no free liquids (References 11 and 12).
The waste solidification procedures include a quality control process test
on each barrel of waste to provide additional assurance that the liquid
waste has been properly solidified. It is estimated that as many as 1200
55-gallon drums of solidified radioactive waste will be generated.
The
radioactivity will consist mainly of activated corrosion products (more than
95% consists of Cobalt (Co)-58 and Co-60).
After solidification, all decontamination waste will be shipped to a commercial low-level waste disposal site at an arid environment such as Hanford,
Washington or Beatty, Nevada. The waste will be packaged and transported
in accordance with all applicable NRC and Department of Transportation regulations and will be disposed of in accordance with the conditions of the
state licenses governing operation of the disposal sites. At the disposal
sites, all chelated decontamination waste will be segregated from all other
waste.
The decontamination will be carried out entirely within a closed system
inside the containment building, and all waste processing will be done
within a building designed to meet seismic standards.
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Figure 3.1
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After the decontamination has been completed, the temporary piping connections and decontamination-related components not needed during reactor
operation will be removed.
These components are not expected to be highly
contaminated because the contaminants which they contain are highly soluThe components will either be disposed of as solid waste or cleaned
able.
and stored for possible future use.
Details of the facility are shown in Figures B.1 through B.10 of Appendix
B, while the procedure itself is outlined in Figures B.11 and B.12.

3-3

4.0
4.1

ENVIRONMENTAL IMPACTS OF THE PROPOSED DECONTAMINATION

ASSESSMENT OF NONRADIOLOGICAL IMPACTS OF CHEMICAL DECONTAMINATION

All of the structures, procedures, and components associated with the
decontamination project have been designed and prepared to preclude the
All of the chemicals
release of chemical effluents to the environment.
that are involved in the cleaning will be contained within the closed
decontamination system and solidified along with the radioactive corrosion
After solidification the waste will be shipped to a licensed
products.
commercial waste burial site.
The decontamination will not cause any increase in the amount of waste
heat emitted from Dresden 1. Therefore, the proposed decontamination
project will not cause a significant nonradiological impact at the Dresden
site.
4.2

ASSESSMENT OF RADIOLOGICAL IMPACTS OF CHEMICAL DECONTAMINATION

4.2.1
4.2.1.1

Occupational Radiation Exposure
Radiation Exposure During the Decontamination Procedure

As one of the initial steps in the decontamination procedure, several
modifications to the existing facility had to be made which involved
occupational radiation exposure. This exposure came during the installation of decontamination and radwaste treatment system interface piping
to the reactor primary system and the installation of instrumentation and
electrical equipment in the*containment because this work had to be done
in existing radiation areas inside the containment.
CECo has an extensive program for keeping occupational exposures as low as
This program consists of pre-operational
reasonably achievable (ALARA).
testing, monitoring, and training. Temporary shielding was used where it
could be expected to provide a significant reduction in exposure. The
primary system was drained and flushed before the interface piping and
instrumentation were installed. Portions of the primary system were backfilled
with water to provide additional self-shielding. Primarily because of these
precautions, with more than 90% of the pre-decontamination installation completed, the occupational radiation exposure has been kept to about 200 man-rems,
plus 84 man-rems from jobs not included in the decontamination planning and
not included in CECo's original dose estimates. This compares with CECo's
original estimate of about 400 man-rems for 90% completion of the pre-decontamination installation work.
Following the installation, but before the actual decontamination, the
licensee plans an operational test with clean water. The actual cleaning
will follow this test. Most of the cleaning operations will be done remotely, from the control panel area where the design radiation level is less
than 1 millirem/hr (mrem/hr). However, some valve lineups will have to be
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done manually before the start of the decontamination and will result in
some exposure.
CECo has estimated that a dose of 8 man-rems will be
accumulated during the test, and a dose of 15 man-rems will be accumulated
during the actual cleaning.
As described above (Section 3), the decontamination solution and rinses
are to be stored in tanks and processed through the special radwaste system.
The processing includes evaporation of the spent decontamination solution
and solidification of the evaporator concentrate. The radwaste facility
constructed specifically for this process has been designed for remote
operation of all phases, including filling, capping, and storage of the waste
drums.
These processes will be directed from the control panels in the
chemical cleaning building where radiation levels are designed to be less
than 1 mrem/hr.
CECo has estimated that 6 man-rems will be accumulated during the evaporation (including the solidification of concentrate of the radioactive waste
solutions).
CECo also estimates that another 4 man-rems will be expended
transportating the solidified waste to a licensed burial facility. Operation
of the demineralizer system (which will clean distillate from the evaporator)
will produce an estimated dose of 10 man-rems.
Preparation of the reactor for return to service also will entail modifying piping, instrumentation, and electrical equipment.
However because these
activities will follow the decontamination, the areas in which they will
be performed will have lower radiation levels. CECo estimates an occupational
radiation exposure of 20 man-rems for preparing the reactor for return to
service.
Finally, dismantling equipment used in the decontamination and
cleanup of the unit will result in an occupational radiation exposure of
25 man-rems.
On the basis of the man-rems expended to complete 90% of the pre-decontamination
installation work, the estimated total occupational dose for the entire decontamination procedure now is about 400 man-rems. (See Table 4.1 for a summary
of doses estimated by CECo and NRC.)
The estimates cited include only those
operations associated with the decontamination operation.
Normal work items
such as removal of control rod drives and other normal reactor outage maintenance
not associated with the decontamination are not included.
The NRC staff has reviewed CECo's methods of estimating occupational exposure expected during this project. The staff has concluded that these
methods are conservative and that the estimates realistically bound the anticipated dose.
4.2.1.2

Radiation Exposure After the Decontamination Procedure

CECo has estimated that a total of 10,000 to 15,000 man-rems will be saved
by the decontamination of the primary cooling system. This estimate is based
on an immediate savings of 5000 to 10,000 man-rems during the current outage
(related to modifications and inservice inspections), plus an average savings
of 500 man-rems/yr for the next 10 years of plant operation.
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TABLE 4.1
Estimates of Occupational Radiation Exposure
that Would Result from the Chemical Cleaning of Dresden 1
CECo
estimate,
man-rems

Procedure

NRC
estimate,
man-rems

Installation
383

---

Instrumentati on

55

---

Electrical

15

Piping

Sub-total,

man-rems:

Installation

453

Hydro test
Decontamination operation
(Extrapolated from prototype loop test)

225

8

10

15

15

19

20

Return to service
Piping
Instrumentation

1

1

0.4

1

Evaporation and solidification

6

10

Demineralizer system operation

10

10

4

5

Electrical

Transportation
Dismantling
(Extrapolated from prototype loop test)
Sub-total, man-reins: Hydro test
through dismantling
Additional unplanned man-rems

25.0

25.0

88.4

97.0
84

----

Total man-rems
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541.4

406

CECo's estimate is based on current normal operating procedures.
CECo
has noted that in the future NRC might require special activities which,
without decontamination, could cause the expected occupational radiation
dose to increase. If the decontamination takes place, these increases
in exposure will not occur. Hence, there is a potential for an even
greater man-rem savings.
It might be noted that following a return to power, after the Dresden 1
pilot loop decontamination, the decontaminated surfaces of the primary
cooling system became recontaminated by radioactive material that remained
in the uncleaned portions of the system. However, because the proposed
decontamination project will clean the entire primary cooling system, this
type of recontamination is not expected to be a problem.
At this time neither Commonwealth Edison nor NRC has identified any requirement for an additional decontamination in the future; however, if plant
specific modifications or safety related inspections are required, decontamination is one of the techniques that could be used to carry out these tasks
while maintaining the occupational exposures ALARA.
The NRC has reviewed CECo's estimates and has found the estimates adequately
conservative (based on a detailed review of the radiation levels and anticipated working times expected during the present outage).
Because of uncertainties related to future radiation levels and the extent of future inspections and modifications, the staff has extrapolated the occupational exposure
savings for only 5 years and estimates a probable saving of 2500 man-rems.
The staff, therefore, has concluded that the decontamination will result
in a total savings of approximately 7500 to 12,500 man-rems over the next
5 years of operation.
Moreover, as described in Section 2.3, at present CECo has been permitted
to forego certain mandatory inservice inspections. An estimated 40 to 50
welds are not being inspected because they are considered to be inaccessible
as a result of the high radiation levels.
After decontamination, these welds
should be able to be inspected, which will significantly increase the safety
of future plant operation.
4.2.1.3

Summary of Occupational Radiation Exposure Projections

The estimated occupational exposure savings as result of the decontamination is 7500 to 12,500 man-rems.
The estimated total exposure of the
decontamination operation itself is 400 man-rems, and it would result in
a significant net reduction of exposure over the remaining years of plant
operation. The decontamination operation itself, therefore, can be an
effective method of maintaining the long-term overall occupational exposure
ALARA.
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For the decontamination operation, the estimated radiation exposure of
400 man-rems represents a predicted increased risk of premature fatal cancer
induction of less than one-tenth of one event (e.g., 0.04 event-risk estimation from data for the population as a whole, as given in the November 1972
report of the National Academy of Science, "The Effects on Populations of Exposure to Low Levels of Ionizing Radiation").
The increased risk of this exposure on generic effects to the ensuing five generations is also predicted to
be about 1/10 th of one event (risk estimation from data for the population
as a whole, as given in the same National Academy of Sciences report). For
a selected population--such as is likely for the exposed workers involved
in the decontamination program, which population would consist principally
of adult males--these risks would tend to be even less. These risks are
incremental risks, that is, risks in addition to the normal risks of cancer
deaths and genetic effects which all persons continuously face. To put the
risk into perspective, for a population of 350 (corresponding to the approximate number of workers that will be involved in the various phases of operation), these normal risks from all factores (genetic or environmental) would
would result in roughly 40 to 60 cancer deaths and 15 to 20 genetic effects.
Another view of assessing the occupational exposure impact is a comparison
with variations in natural background radiation.
The average annual dose
to an individual as a result of natural background raidation is about 0.1
rem. However, a number of factors, such as altitude above sea level and
local geological formations, cause average background levels to vary. For
example, because of the higher altitude, the average background dose in
Denver, Colorado is roughly 0.08 rem per year higher than that in Washington,
D. C. Over an average lifespan, an individual residing in Denver would
receive 4 rems more than the same individual would by living in Washington.
The estimated dose of the decontamination project of 400 man-rems will be
spread over about 350 workers over at least a 1-year period.
Therefore,
the average dose to a worker for this operation will be roughly 1 man-rem,
or 1/4th of the variation in natural background radiation between Denver
and Washington that an individual could experience in a lifetime.
It is
not evident such a variation in natural background would be a significant
factor in influencing any decision on an individual's activities (for example,
moving from Denver to other locations which have lower background radiation
levels). Therefore, the radiation exposure increase resulting from the decontamination operation, which is a fraction of the variation in natural background
radiation, seems to represent an insignificant and acceptable impact.
In
no event will any individual be permitted to receive more than 3 rems per
calender quarter as a result of direct external whole body radiation from
this project.
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4.2.2

Radioactive Waste

The decontamination operation is not expected to result in the release of
liquid or gaseous radioactive material to the environment in any significant
quantities.
4.2.2.1

Radioactive Liquid Waste

A total of approximately 664 Curies (Ci) of radioactivity is expected to be
present in the decontamination solvent and subsequent rinses. About 92% of
the gamma emitters are expected to be in the form of cobalt isotopes. More
than 99% of the radioactivity will be in the decontamination solvent and the
first rinse, which will contain about 200,000 gallons of liquid. As described
dbove (Section 3), this liquid will be processed through an evaporator. The
concentrated waste--about 20,000 gallons of evaporator bottoms--will be solidified
for offsite burial. The remaining 180,000 gallons of waste--distillate from
the evaporator--will be sampled and sent to the existing plant holdup system
or will be polished through the demineralizer before being stored for plant
re-use. Water from any subsequent rinses will be sampled and processed through
the demineralizer and/or the evaporator. The processed water will also be
recycled into plant holdup systems for re-use. It is expected that no liquid
radioactive effluents will result from the decontamination operation.
4.2.2.2

Gaseous Radioactive Waste

No significant gaseous radioactive effluents are anticipated. The NS-l
for the decontamination is nonvolatile. All radioactive iodine isotopes have
been decayed to insignificant levels. The only expected source of gaseous
radioactivity effluents during the decontamination operation is the venting
of the noncondensable gases from the evaporator distillate. However, a
number of partition and decontamination factors during the evaporation,
condensation, and filtration processes will reduce this source to a small
quantity estimated to be less than 1 uCi (Reference 5).
Effluents from the chemical cleaning facility will be continuously monitored.
Therefore, unplanned releases as the result of leaks or spills can be quickly
detected and remedial action taken. Technical Specifications limiting release
rates during normal plant operation will also be in effect during the decontamination operation. Consequently, the environmental impact from airborne
radioactive effluents should not be greater than those described in the Final
Environmental Statement (FES) for Dresden Unit 1, dated November 1973. (The
FES for Dresden Units 2 and 3 also addresses the radiological impact of
releases from the site, including Dresden Unit 1.)
The nitrogen cover gas blanketing the primary cooling system during the
cleaning will be vented to the atmosphere through the exisJing Dresden 1
containment ventilation system. Approximately 120,000 ft 3 of nitrogen
will be vented during the testing, cleaning, and the three rinses that will
follow the cleaning. No airborne radioactive material is expected to be
released during this phase of the cleaning.
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4.2.2.3

Solidified Radioactive Waste

About 1200 55-gallon drums (9000 ft 3 ) of solidified radioactive waste (containing
approximately 664 Ci of radioactivity) generited by the cleaning will be shipped
offsite for burial.
(During 1979, 36,900 ft3 and 844 Ci of radioactive waste
was generated by routine operations and shipped from the Dresden site). When the
process was tested (see Section 2.4), the decontamination solvent was then
soldiified using the Dow system. Samples of this solidified waste indicated
no free-standing liquid. Leach tests on samples indicated that the Dow solidification process is equivalent to or better than other solidification methods
being routinely employed at nuclear power plants (References 10, 13, and 16).
The estimate of 1200 55-gallon drums used above is a maximum, based on an unlikely
situation in which two cleaning cycles using a total of 225,000 gallons of solvent
and an approximate evaporation ratio of 7:1 would be necessary. This would result
in a maximum of 36,000 gallons of concentrated waste. Approxmiately 30 gallons of
waste would be solidified per drum, for a total of 1200 drums. The actual number
of drums of solidified radwaste is expected to be considerably less (400 to 600
drums), based on lower "crud" inventory and increased ratios of evaporation.
For the solidification of the spent decontamination waste, controls will be
implemented to ensure a completely solidified waste with no free-standing
liquid. As a part of the initial startup testing for the project, before the
solidification of any radioactive waste, a nonradioactive batch simulating
the chemical properties of the waste was solidified and destructively tested
to establish the acceptability of the process as it is actually installed
(Reference 12). The simulated solidified waste drum was sectioned. The waste
form was a solid monolith with a no free standing liquid. The ratio of waste
to binder used in the full-scale test was 1.5:1 by volume.
To ensure that a properly solidified material is consistently produced, a
process control program will be used. Prior to solidifying each batch of
waste solution, a small sample of the actual waste will be solidified in a
laboratory hood to verify that the proper amounts of solidification binder,
promoter, and catalyst will produce an acceptable product. For each drum
of solidified waste, a rod containing a thermocouple will be brought in
contact with top surface of the solid material to measure its temperature
to verify the occurrence of polymerization. This same rod, by making contact
and measuring resistance of penetration of the solid mass, will verify the
solidification. Television cameras aimed at the top of the waste drum will
allow this activity to be observed.
The amount of radioactivity of the solidified radwaste amounts to less than
0.01% of the 5.8 x 10
Ci of total radioactivity shipped to commercial burial
sites as of 1979. The volume of solidified radwaste expected to be generated
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by the Dresdsn 1 decontamination operation amounts to less than 0.04% of the
2.4 x 1O0 ft of total radwaste shipped to commercial burial sites as of
1979. These wastes, however, contain a significant quantity of chelating
agents which require more restrictive disposal criteria than is applied to
routinely generated low-level wastes.
Specifically, these decontamination
wastes will require disposal at an arid site and segregation from other wastes.
The licensee has committed to meet all the applicable NRC and Department of
Transportation regulations regarding packaging of the radwaste for shipment.
Therefore, the environmental impact enroute to the burial site (e.g., direct
radiation, accident considerations) is not significantly different from those
already analyzed in the FES for Dresden Unit 1.
On the basis of the material discussed above the staff has determined that there
will be no significant environmental consequences resulting from the liquid,
gaseous, and solid radioactive wastes generated from the decontamination
operation. Further, the staff has determined that the radioactive wastes
will not significantly affect the quality of human environment, according to
the requirements set forth in the 10 CFR Part 51 and the Council on Environmental
Quality's Guidelines, 40 CFR 1500.6.
4.2.3

Disposal of Radioactive Waste

The radioactive waste from the Dresden Unit 1 decontamination will be
solidified prior to shipment to a commercial low-level waste burial site.
Solidification will be performed using the Dow vinyl-ester-styrene solidification system (which is discussed in Section 4.2.2).
Laboratory tests by an NRC contractor (Reference 11), Brookhaven National
Laboratories (BNL), confirm that wide variations (+20%) in the chemical
components used in the Dow system do not produce free-standing liquid. The
Dow process parameters used to solidify the Dresden waste will be controlled
within +10% of the solidification parameters maintained in the inprocess
sample solidification tests. Further assurances that the final product
will not contain free-standing liquid will be provided by system design
and quality control checks which are part of the Dow solidification
system. This includes mixing sequence interlocks, quality control checks
(Reference 10) on each barrel of solidified waste (e.g., visual monitoring,
temperature monitoring, and resistence to penetration testing) and inprocess
sample verification during the production runs.
In addition, full-scale qualification tests using simulated wastes have been conducted under NRC observation prior to startup of actual solidification operations.
The waste from
the qualification test was destructively examined.
The waste product was
found to be a solid monolith with no free-standing liquid (Reference 12).
Standard mild steel 55-gallon drums (DOT-approved) have been proposed for
use by CECo. To confirm that these containers are adequate for use with
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waste solidified with the Dow vinyl-ester-styrene process, BNL performed
corrosion tests on container-metal specimens.
BNL measured the corrosion
rate for an unlikely bounding case in which a layer of liquid waste was in
contact with the drum steel to simulate the worst case for condensate in the
drum. Such a layer of liquid waste has not been observed in wastes solidified
by BNL or Dow when wastes were solidified in accordance with the procedure
specified by Dow. The results of this test show that the drum could be expected
to last 1 or 2 years.
This indicates that if the above is assumed as a trial
worst case, a container would not corrode through during handling and storage,
if it is buried within a few months of solidification. Even for this unlikely
case, a container corroding through after burial would not present a problem
since the majority of the waste is a solid, and the small quantity of condensate
that could leak from the drum would be easily absorbed in the unsaturated
soils at an arid disposal site. Corrosion tests conducted under expected conditions show that after 4 weeks of exposure no significant corrosion occurs
to the drum steel in contact with solidified waste or vapor from liquid waste.
The corrosion rate in contact with solidified waste was 0.01 mils/day. At
this corrosion rate the drum would last for approximately 25 years (Reference 11).
The solidified radioactive waste from the Dresden 1 decontamination will be
shipped to a commercial low-level waste-burial site such as Beatty, Nevada
or Hanford, Washington.
These sites have been chosen as waste-burial
locations because of their favorable geologic, hydrologic, and meteorologic
features.
The annual rate of precipitation at both sites is very low, and
the water table is very deep. The mean annual precipitation rate for the
Beatty site is less than 5 in./yr (Reference 14).
For the Hanford site,
the mean annual precipitation rate is 6.25 in./yr (References 15, 17).
The
depth to the nearest aquifer at both Beatty and Hanford is about 100 meters
(References 14, 15 and 17).
These features, combined with the remote location of these burial sites,
provide assurance that the waste can remain isolated from the human environment long enough to allow the principal radionuclides to decay to insignificant levels.
Because of the presence of a large quantity of chelates, the concentrated
NS-I decontamination solvent from Dresden 1 which will be solidified using
the Dow solidification process, would receive special handling at the
Hanford site. Criteria at that site require that the solidified waste be
segregated from other waste by a minimum of 10 ft. of soil. The segregation of chelating chemical wastes is consistent with the Hanford
disposal site license (WN-1019-2, revised January 24, 1980).
License
conditions similar to Hanford's will be imposed at Beatty if the decontamination wastes are disposed of at Beatty.
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With regard to disposal of this waste, the solidified waste form and
container, disposed of in an arid environment where there is minimal
potential for actual contact of the waste with water, and with the waste
segregated from other wastes (minimum of 10 ft. separation) provides an
acceptable approach for disposal of this waste.
4.3

ASSESSMENT OF IMPACTS OF POSTULATED ACCIDENTS

The decontamination of the Dresden 1 primary cooling system takes place entirely
within a closed system that is contained inside of low-leakage structures.
No releases from the primary cooling system or from the waste-treatment facility
are planned or expected.
In the event of leakage within the reactor containment building or the wastetreatment facility, all gaseous releases must pass through a pathway monitored
for radioactivity that will be isolated if the Technical Specification setpoint
is exceeded.
In the event that the waste storage tanks fail within the waste-treatment
facility, all leakage will be contained within the "bathtub" portion of the
facility. This "bathtub" is the portion of the waste-treatment facility
that surrounds the waste storage tanks. It is a leakproof structure designed
with all penetrations located above the height necessary to contain all 300,000
gallons of liquid waste that could leak out of the high-level storage tanks.
Therefore, the decontamination process and the associated facilities built
to solidify the radioactive waste will not be subject to any accidents more
severe than those previously considered for the Dresden site and will not result
in any hazards not previously considered.
CECo has developed a site emergency plan for the entire Dresden Station. This
plan, which has been reviewed and approved by the NRC, was developed with
extensive input from the State of Illinois to ensure that State emergency
organizations which must respond to nuclear emergencies would be able to
interface effectively with the Commonwealth Edison organization.
In particular, the Illinois Emergency Services and Disaster Agency (ESDA) and
the Illinois Department of Public Health (IDPH), under the overall offsite
command authority of the Governor, are responsible for major aspects of the
State's support in the event of a nuclear emergency. ESDA exercises command
and coordination and has programmatic responsibility for the implementation
of protective actions as recommended for the public by the IDPH and the Governor.
The IDPH Division of Nuclear Safety has both the command authority for radiological aspects of a nuclear accident and the responsibility for performing
various radiological functions. During an accident situation, the IDPH will
make protective-action recommendations to the Governor and the ESDA.
The emergency plan is designed to deal with 5 classes of emergency. These
levels are:

4-10

*

transportation accidents

* an unusual event

o an alert
* a site emergency
o a general emergency
Each of these classes of emergency is associated with a progressively greater
potential for the release of radioactive material from the site, and each class
of emergency causes a graded response involving the licensee, the State of
Illinois, and the NRC to be placed into effect. Appendix C of this FES defines
each of the five classes of emergency, identifies the release potential associated with each class of emergency, and identifies the type of accident that could
initiate each class of emergency.
In the event of an emergency at the site which involves the release of radioactive materials, the following equipment is available to assess the magnitude
and location of the release:
(1)

Onsite meteorological monitoring instrumentation
(a)
(b)
(c)
(d)

(2)

Onsite radiological monitoring equipment
(a)
(b)
(c)
(d)
(e)

(3)

Wind direction
Wind speed
Air temperature
Dewpoint temperature

Process monitoring and sampling system
Effluent radiological monitoring and sampling system
Airborne radioactive monitoring system
Area radiation monitoring system
Portable survey and counting equipment

Offsite monitoring facilities and equipment
(a)
(b)
(c)
(d)
(e)

Geiger-Mueller counters
Ionization chamber monitors
Pocket dosimeters
Air samplers
Continuous air and thermoluminescent dosimeters in place and in
operation at the 17 locations indicated on Figure 4.1
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FIGURE 4.1
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5.0 ENVIRONMENTAL IMPACTS OF ALTERNATIVES TO
CHEMICAL DECONTAMINATION OF THE PRIMARY COOLING SYSTEM
Several alternatives to the chemical decontamination of Dresden Unit 1 have been
evaluated to determine their potential environmental impact.
These alternatives
are (1) continue reactor operation without decontamination, (2) permanently shut
down the reactor, and (3) use alternative methods of decontamination.
CECo evaluated these alternatives and concluded that the chemical decontamination of the
facility is the best choice. -The NRC reviewed these alternatives as well as the
alternative of delaying the decontamination for 5 years.
Each of these alternatives is discussed below.
5.1

CONTINUE REACTOR OPERATION WITHOUT DECONTAMINATION

CECo must carry out five major modification and inspection projects before
Dresden 1 can be returned to service.
These projects are:
(1) Install high-pressure cooling system (by Commission order).
(2)

Implement an inservice inspection program (required by 10 CFR 50.55).

(3)

Replace the unloading heat exchanger.

(4)

Inspect piping system to satisfy NRC Office of Inspection and Enforcement
Bulletins.

(5)

Modify the reactor protection system (by Commission order).

Carrying out these programs will require personnel to work extensively in areas
in which the radiation exposure levels range from 1 to 30 rems/hr and will
result in unacceptably large occupational exposures to the workers.
CECo has
estimated that without decontamination these operations could result in total
occupational exposures to the work force of 5000 to 10,000 man-rems.
Occupational exposures of this magnitude are clearly unacceptable to the utility
and to the NRC staff if they can be prevented by readily available techniques.
CECo has evaluated the possibility of utilizing local shielding to reduce the
occupational exposure that would be received if the "no-decontamination" option
were adopted.
However, it is not practical to shield the workers from the
source of radiation in this case because the major source is on the inside
surfaces of the component.
In addition, the design of the Dresden facility is
such that physical access to the components is severely limited and there is not
enough space available so that the the necessary shielding could be constructed.
Another method that has been considered to permit the continued operation of
the facility is to carry out the required safety inspections and modifications
remotely.
CECo is planning to utilize remote inservice inspection techniques
to examine some of the inaccessible beltline welds on the reactor vessel.
However, these remote methods cannot be used for the inspection of pipe welds,
nozzles, and other primary cooling system components unless a significant amount
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of work is done to install the remote equipment and prepare the components for
remote inspection. Without decontamination, higher doses would be received
during these preparatory activities than would be received during the manual
inspections.
The NRC staff has reviewed the potential for carrying out these necessary safety
inspections remotely and concludes (1) that CECo cannot remotely inspect these
components as they are presently designed and (2) that it is not practical for
CECo to install the remote inspection equipment in the currently existing highradiation fields.
CECo has further estimated that, without decontamination,in the future approximately 500 man-rems will be received each year. This annual increase in occupational exposure projects to a total occupational exposure increase of 2500
man-rems over the next 5 years of Dresden 1 operation.
In addition to this
directly measurable increase in occupational exposures, it is estimated that
failure to decontaminate will cause future outages to last longer than necessary
because of the extensive radiological safety precautions that will have to
be employed.
Based upon the projected increase of occupational exposure, which the NRC
Staff estimates will be in excess of 5000 man-rems, the staff has concluded that
(1) the occupational exposure at Dresden 1 will be increased significantly without
the proposed chemical decontamination, (2) a long-term dose increase of more than
2500 man-rem be received without the decontamination, and (3) the occupational
exposure that would result from inspection and modifications without decontamination would be unacceptable under the principal of maintaining occupational exposures
as low as reasonably achievable.
Therefore, the staff has concluded that the
alternative of continuing reactor operation without decontamination is undesirable
and would result in environmental impacts that can be avoided by decontamination.
5.2

PERMANENTLY SHUT DOWN THE REACTOR

The cost of purchasing replacement power for Dresden 1 is estimated to be $100,000
per day.
Assuming a 60% capacity factor over the approximately 15 years that will
remain before the expiration of the Dresden 1 Operating License, approximately
$300 million would be required to purchase power to replace the Dresden 1 generating
capacity.
The cost of the decontamination of the facility, including solvent research
and development, solvent compatibility testing, construction of the decontamination facility, and the operational cost of the decontamination, total $37.5 million.
Because the $300 million cost of replacement power is significantly more than
the $37.5 million needed to carry out the decontamination and is not justified
by any improvement in the quality of the human environment, the immediate-shutdown
alternative is less favorable than decontamination.

5-2

5.3

USE ALTERNATIVE METHODS OF DECONTAMINATION

CECo evaluated a number of alternative methods for decontaminating the reactor
primary cooling system (discussed in Section 2.4), and subsequently decided to
use chemical cleaning and Dow Chemical's NS-l solvent. The NRC staff has reviewed
CECo's decision (and the material in Tables 2.3, 2.4, and 2.5) and concurs that
the use of NS-I solvent will not result in excessive corrosion of the materials
of construction.
Moreover, it will result in the most effective reduction of
radiation levels of all of the alternatives considered.
On the basis of a review
of the corrosion properties of the solvent and the proposed methods of solidification and disposal, the staff finds the use of NS-l solvent acceptable.
5.4

DELAY DECONTAMINATION FOR 5 YEARS

Commonwealth Edison has informed NRC that it has decided to postpone the
scheduled return to service of Dresden 1 until 1986 so that it can concentrate
its financial resources on bringing its LaSalle Station on line.
Because of the CECo decision to delay the return to service of Unit 1 for 5 years,
NRC evaluated an additional option, that of delaying the decontamination for
5 years and then decontaminating the reactor.
During a 5-year delay, the gamma-emitting isotope present that contributes to
the major portion of the occupational exposure is Cobalt-60. This isotope
has a half life of 5.3 years, so that during the extra 5 years of delay the
major contributers to the occupational exposure will decay from 500 Ci to
about 250 Ci.
During this same period of decay, all of the other gammaemitting isotopes (see Table 2.1) will have decayed to less than 1 Ci each.
Because of this decay, the occupational exposure associated with the remainder
of the decontamination will be reduced by at least 50%.
However, the greater
portion of the man-rem exposure for the decontamination project has already
been received. Using the data in Table 4.1, it is evident that only 150 to 200
man-rems will be received during the remainder of the operation.
Therefore, the
maximum possible man-rem saving that could be achieved by delaying the decontamination would be in the range of 75 to 100 man-rems.
In reality, the entire 75 to 100 man-rems would not be saved because CECo personnel
would receive an additional occupational exposure as they perform routine nondecontamination-related functions required by the Unit 1 License even though
the reactor is shut down. Although the exact magnitude of this exposure cannot
be predicted, CECo has reported that 84 man-rems have been received since shutdown
as a result of nondecontamination-related routine work.
This type of work must
continue whether or not the primary system is cleaned, and the dose received will
easily negate the potential man-rem savings that might be realized if decontamination
were delayed for 5 years.
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There are significant costs associated with delaying decontamination.
CECo
has identified a cost of $360,000 to delay the decontamination until October 1,
1980, as well as an additional cost of $110,000 per month thereafter. This
cost is associated with maintaining the capability to decontaminate on a 1month lead time. This capability requires that the licensee retain approximately 25 contractor personnel who would be available to decontaminate within
a week of an NRC authorization.
A delay of 5 years in decontaminating the primary system would involve a significant cost to the utility and would result in, at best, a small savings in
man-rems.
It might even result in a higher man-rem expenditure than the immediate
decontamination option.
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6.0

CONCLUSIONS

After reviewing the proposed primary cooling system decontamination,
has reached the following conclusions:

the staff

(1)

The occupational exposure associated with the chemical decontamination
program will be approximately 400 man-rems.
The occupational exposure
aspect of this program has been carefully planned by the licensee, and
the estimated exposures appear to be as low as reasonably achievable.

(2)

The decontamination will result in the saving of more than 5000 man-rems
over the remaining life of the facility.
The radiological benefit
of decontamination outweighs the occupational exposure that will be
received in carrying out the decontamination.

(3)

There will be no significant increase in radiological effluents
from the facility as a result of the decontamination procedures.

(4)

The radioactive wastes created by this decontamination will be
similar in radioactive characteristics and quantity to those which
have been produced by the facility in the past.

(5)

The offsite transportation and disposal of the radioactive waste
generated by the decontamination will be in accordance with all
applicable NRC, Department of Transportation, and Agreement State
Rules and Licenses and will not result in any unacceptable risk
to the public.

(6)

The radioactive wastes generated by the proposed decontamination
will contain a large quantity of chelating agents which require
more restrictive disposal criteria than are applicable to routinely
generated low-level wastes. These wastes will be disposed of at an
arid low-level waste disposal site and will be segregated from other
wastes by at least l0.ft of soil.

(7)

The alternatives of (1) continuing operation without decontamination,
(2) shutting down the reactor permanently, (3) alternative methods
of decontamination, and (4) delaying the decontamination for 5
years were considered, and none were found superior to the proposed
action.

Therefore, the staff finds that the benefits of this action outweigh any
associated impacts and that the proposed decontamination will not significantly
affect the quality of the human environment.
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7.0

FEDERAL, STATE AND LOCAL AGENCIES AND INDIVIDUALS TO WHOM THIS FINAL
ENVIRONMENTAL STATEMENT WILL BE SENT
This Final Environmental Statement will be sent to the following:
U.S. Advisory Council on Historic Preservation
U.S. Department of Agriculture
U.S. Department of the Army, Corps of Engineers
U.S. Department of Commerce
U.S. Department of Energy
U.S. Department of Health and Human Services
U.S. Department of Housing and Urban Development
U.S. Department of the Interior
U.S. Department of Transportation
U.S. Environmental Protection Agency
U.S. Federal Energy Regulatory Commission
State of Nevada
State of Illinois Attorney General
State of Washington
State of Illinois Department of Public Health
Grundy County
Citizens for a Better Environment
Illinois Safe Energy Alliance
Ms. Kay Drey
Brigid K. McCauley
Randall L. Plant
Marvin I. Lewis
Princeton University
Washington University in St. Louis
Paula J. Ayers
Northern Illinois University
Ben Ruekberg
RPF Ecological Associates
Pollution and Environmental Problems, Inc.
Edwin R. McCullough
Cecile Meyer
The Sassafras Audubon Society
National Campaign for Radioactive Waste Safety
Commonwealth Edison Company
Rose Levering
Citizens Against Nuclear Power
Robert Goldsmith
Catherine Quigg
Edward Gogol
Marilyn Schineflug
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8.0

STAFF RESPONSE TO COMMENTS

Pursuant to 10 CFR 51.25, the Draft Environmental Statement was transmitted
to the following, along with a request for comments:
U.S. Advisory Council on Historic Preservation
U.S. Department of Agriculture
U.S. Department of the Army, Corps of Engineers
U.S. Department of Commerce
U.S. Department of Energy
U.S. Department of Health and Human Services (formerly Health, Education,
and Welfare)
U.S. Department of Housing and Urban Development
U.S. Department of the Interior
U.S. Department of Transportation
U.S. Environmental Protection Agency
State of Illinois
Grundy County
Citizens for a Better Environment
Illinois Safe Energy Alliance
Ms. Kay Drey
Responses were received from:
U.S. Department of the Army
U.S. Department of Agriculture
(Economics, Statistics, and Cooperative Service)
U.S. Federal Energy Regulatory Commission
Brigid K. McCauley
U.S. Department of Housing and Urban Development
U.S. Department of Agriculture
(Soil Conservation Service)
Randall L. Plant
Marvin I. Lewis
U.S. Department of Health, Education & Welfare
(Food and Drug Administration)
Princeton University
Washington University in St. Louis
Paula J. Ayers
Kay Drey
Northern Illinois University
Ben Ruekberg
RPF Ecological Associates
Citizens for a Better Environment
Pollution and Environmental Problems, Inc.
State of Illinois Attorney General
Illinois Safe Energy Alliance
Edwin R. McCullough
Cecile Meyer
The Sassafras Audubon Society
National Campaign for Radioactive Waste Safety
State of Illinois, Department of Public Health
Commonwealth Edison Company
Rose Levering
Citizens Against Nuclear Power
U.S. Department of Agriculture
U.S. Environmental Protection Agency
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Undated

June
June
June
June

10, 1980
121, 1980
17, 1980
18, 1980

June
June
June
June

24, 1980
271 1980
281 1980
30, 1980

1, 1980
1, 1980
8, 1980
16, 1980
16, 1980
July 16. 1980
July 17, 1980
July 18, 1980
July 18, 1980
July 18, 1980
July 18, 1980
July 18, 1980
July 19, 1980
July 19. 1980
July 20. 1980
July 21. 1980
July 21, 1980
Undated. rec' d
July 22. 1980
July 23 1980
July 23 1980
July 25 1980
July
July
July
July
July

The responses are reproduced in their entirety in Appendix A to this FES.
The responses from the Department of the Army, the Department of Agriculture
(Economics, Statistics, and Cooperatives Service), the Federal Energy Regulatory Commission, the Department of Housing and Urban Development, the Department of Agriculture (Soil Conservation Service), and the Department of Agriculture (Forest Service) did not provide any significant comments, and,
therefore, no changes were made to accomodate these comments.
Brigid K. McCauley of University City, Missouri responded (A-4) with three
comments summarized below:
1.

McCauley Comment (A-4):

Can you explain how this migration of radionuclides can be going on at Hanford
(and probably at Beatty, since the two sites are, according to the NRC, so very
similar) if, as your report repeatedly assures us, "the geological and hydrologic
features of the burial site" make it impossible?
NRC Response:
The migration of radionuclides from radioactive waste disposal sites has been
associated with the disposal of intermediate and high-level liquid radioactive
wastes that have either leaked from long-term storage tanks or have been discharged into the soil. Such liquid discharges are no longer used to dispose
of radioactive waste. Migration of radionuclides has taken place because the
wastes were in a liquid form and not solidified as the Dresden decontamination
wastes will be.
2.

McCauley Comment (A-5):

Ms. McCauley discussed various experiments relative to the increased uptake of
heavy metals in plants when chelating agents are used in commercial fertilizers.
She asked, "How can you rule out plants as a pathway for the chelated radionuclides into the environment?"
NRC Response:
The impacts of the disposal of wastes containing cobalt-60, iron-55, nickel-59,
and nickel-63 were evaluated for an arid disposal site using the methodology
presented in NUREG-0456, "A Classification System for Radioactive Waste Disposal-What Waste Goes Where?," and in NUREG/CR-1005, "A Radioactive Waste Disposal
Classfication System." The evaluation included the effect of chelating agents.
The limiting pathway was found to be that of a reclaimer growing and consuming
food grown on the disposal site following loss of institutional control. The
maximum allowable concentrations for cobalt-60, iron-55, nickel-59 and nickel-63
were determined.
The values indicate that the Dresden wastes containing cobalt-60, iron-55,
nickel-59, and nickel-63 complexed in chelating agents will be acceptable for
shallow-land burial at an arid disposal site.
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3.

McCauley Comment (A-5):

Is it not possible that some of the principal crud radionuclides to be shipped
for burial will be longer-lived than the cobalt-60 isotope you mention?
NRC Response:
There are longer-lived radionuclides than cobalt-60 present in the radioactive
waste to be buried. These nuclides are present in far less significant quantities than the cobalt-60 which is the principal radionuclide present from the
standpoint of total Curie level and penetration characteristics of the radiation emitted. Table 2.1 of the Final Environmental Statement has been revised
to identify radionuclides found to be present in significant quantities in the
oxide layer at Dresden 1.
Other nuclides may be present in trace amounts that
are below the detection sensitivity of the analysis used to identify the
nuclides present.
4.

McCauley Comment (A-6):

"...how can we have any confidence in the NRC evaluation of the safetyguaranteeing conditions at Beatty (near centers of earthquake activity and the
underground atom bomb testing grounds) and Hanford (150 miles east of Mt. St.
Helens, with volcanic activity now being predicted for the whole Cascade
Range)--particularly when radionuclide migration has already been documented
at Hanford?"
NRC Response:
The NRC staff has been monitoring the volcanic activity at Mt. St. Helens. We
have not discovered any effect of this eruption that adversely affects the
suitability of the Hanford, Washington or the Beatty, Nevada low-level waste
disposal sites.
The Beatty site is in a seismically active region.
However, the site is not
on an active fault zone. The only important effects of earthquakes on the
water contamination aspects of the Beatty site would be from surface fissures.
These fissures, if not backfilled, could permit the inflow of rainfall and
runoff. However, the possibility of an earthquake of sufficiently high magnitude to form open fractures appears to be remote (Reference 14).
There have been no observed effects on the Beatty site from weapons testing at
the Nevada Test Site.
Randall L. Plant of Urbana, Illinois commented (A-l0) that:
1.

Plant Comment (A-1O):

"...It
is therefore highly inaccurate to say the cost of replacement power
will be $300 million. There may very well be no additional cost at all.
2)
The cost of replacement power, if'any, should not be compared to
only the $39 million cost of the decontamination, but rather to the total cost
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of producing this equivalent energy.
These costs would include fuel, operations, and maintenance cost for the Dresden unit over its expected 15 year
lifetime.
3)
It is highly unlikely that Dresden I will continue to operate for an
additional fifteen years.
As concern for safety of nuclear power plants
increases, it is very likely that the oldest reactors will be shut down first.
It is also very unlikely that Dresden I will operate at a 60% capacity factor
for the next fifteen years (The report states '60% availability.'
I assume
this is an error, and that the authors meant to say 'capacity factor').
Between 1960 and 1980, Dresden I had a capacity factor, on the average, of
46%.
Even if one takes into account the past five years of down-time, the
total is still barely over 61%.
The future capacity factor of the plant is,
at best, likely to be little more than the historic average of about 45%."
NRC Response:
There would be some fixed cost associated with the plant, even though it was
not operating, which will be borne by the ratepayers in one form or another.
These costs are related to the fixed cost of the investment (i.e., taxes,
insurance, depreciation, return on investment, etc.) and the fixed cost of
operation and maintenance.
The fixed cost on investment could range from
about 2% of investment for taxes and insurance to about 20% if the unit has
not been depreciated and the original investment recovered.
The investment in
the unit is about $34 million in 1960 dollars; thus, the annual cost on investment could range from about $1 million to about $7 million. The fixed cost
for operation and maintenance could amount to $1 million to $4 million per
year.
The replacement power cost during the downtime would be the greatest cost.
This cost will depend on the type of fuel used to generate the replacement
power.
Since nuclear generating units have lower fuel costs than coal- or
oil-fired units, the replacement power cost will result in an increase in the
cost of electricity to Commonwealth Edison's ratepayers.
Assuming the
replacement power is generated by Commonwealth Edison, the increased cost
would be the cost of coal or oil fuel less the cost of nuclear fuel.
The cost
of fuel on the Commonwealth Edison System in 1979 was about $39/ton for coal
and $26/barrel for oil.
These costs translate into about 18 mills/kWh for
coal and about 42 mills/kWh for oil.
The nuclear fuel cost is about 8
mills/kWh.
Thus, for the 200-MWe Dresden unit the increased cost would be
about $48,000 per day -- (18-8 mills/kWh) (200,000 kW X 24 hr/day X 1/1000
mills/kWh) -- for coal and about $160,000 per day for oil at a 100% capacity
factor.
Assuming the replacement power cost would be split between coal and
oil, the cost would be about $100,000 per day. Assuming a 60% capacity factor,
the annual cost would be about $22 million. Thus, the additional cost to the
ratepayers is about $22 million for each year the Dresden unit is out of
service.
Another perspective is to calculate how much one could spend to renovate Dresden
and break even with the cost of generation for a nuclear unit coming on line
in 1980.
The cost of generation for such a unit is about 30 mills/kWh.
Subtracting the cost of fuel and O&M of about 8.2 mills/kWh and 1.8 mills/kWh
respectively leaves about 20 mills/kWh for fixed cost. Assuming a fixed charge
rate of 20 mills/kWh for a 15-year life, the break even renovation cost would
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be about $105 x 106 (20$/MWh X 200 MWe X 8760 h/yr X 0.6 capacity factor/0.20).
Thus one could afford to spend up to about $105 million to renovate Dresden
for 15 years of operation and break even with the cost of a new plant coming
on line in 1980.
As suggested we have replaced the term availability with the term capacity factor. Our projection of 15 years additional operation was used for purposes of
estimating the cost of an immediate shutdown since it approximates the period
remaining in the Dresden 1 operating license.
2.

Plant Comment (A-11):

"Throughout the report, the authors refer to tests that have been made on the
proposed process.
In every case, these tests were made by Dow or CECo.
One
can justifiably be very skeptical of the validity of any test made by an
industry on a product it is trying to sell or promote.
It is imperative that
the NRC obtain independent analyses of the processes involved here.
I would therefore recommend that the NRC:
1)
Appoint at least one, and possibly more, ad hoc commissions to fully
examine the decontamination process.
This commission should be comprised of
qualified individuals who have no ties with the nuclear industry and who have
previously expressed skepticism of aspects of the nuclear industry. They should
be awarded full access to all relevant data, and their final report should serve
as addressing the "other side" of the decontamination process (now only addressed
by the industry/utility reports). A good example of this mechanism is the recent
study by the Union of Concerned Scientists with regard to the venting of gases
at Three Mile Island.
2)
Upon completion of the report, a public hearing should be held to
discuss findings by this ad hoc group, as well as the literature provided by
Dow and CECo.
This hearing would lead to a complete airing of all opinions on
the matter, and would mitigate concerns about improper decisions."
NRC Response:
It is the responsibility of the NRC to review the proposed Dresden Decontamination Project.
In carrying out this responsibility, we make use of consultants
in specific areas of expertise as needed.
The matter of a public hearing on this proceeding will be resolved in a separate
action in response to the petition filed on July 8, 1980 in behalf of Citizens
for a Better Environment, Prairie Alliance, Kay Drey, Briget Rorem, Illinois
Safe Energy Alliance, and Marilyn Schineflug, by their attorney, Robert Goldsmith.
Marvin I.

Lewis of Philadelphia,

Pennsylvania (A-12)

commented as summarized

below:
1.

Lewis Comment (A-12):

The review should consider problems found in the cleaning of nonnuclear power
plants.
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NRC Response:
The Commonwealth Edison Company and its prime contractor, Dow Chemical Company,
have an extensive background in the field of operating and cleaning of nonnuclear plants through past experience in that area.
Section 2.4.1 of Reference 20 discusses some considerations related to chemical cleaning of
conventional fossil fuel heated utility boilers. That was a part of the
initial planning for this project.
The U.S. Department of Health and Human Services (formerly the Department of
Health, Education and Welfare), Bureau of Radiological Health (A-13) commented:
1.

HEW Comment (A-13):

Our assessment of the proposed decontamination operation indicates that the
planning, system testing, and training of personnel provides adequate assurance
that the occupational radiation exposure will be maintained as low as reasonably
achievable (ALARA).
NRC Response:
Our continuing review of the conduct of these operations by Commonwealth
Edison confirms our previous conclusion relating to the efficacy of the radiation protection program for the decontamination program. We concur with the
comments by the Bureau of Radiological Health.
2.

HEW Comment (A-13):

It would be appropriate for the Draft Environmental Impact Statement to contain
a discussion of the need for repeat decontamination operations.
It is noted
that the staff analysis of future occupational exposure savings is based on a
five-year period of operation.
NRC Response:
We have added a discussion of the possible need for future decontamination to
Section 4.2.1.2.
3.

HEW Comment (A-14):

would be appropriate to expand this section (Section 4.3) to include a
statement that coordination with the State of Illinois has taken place."
"...It

NRC Response:
We have expanded Section 4.3 to describe the extensive involvement of the
State of Illinois in the emergency plans for Dresden Station.
4.

HEW Comment (A-14):

The statement does not contain any information on the monitoring program at
the Dresden Nuclear Power Station.
It would be helpful to expand the statement by adding a section on environmental monitoring which could specify the
adequacy of the existing program to monitor any accidental releases.
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NRC Response:
We have modified Section 4.3 to describe the environmental monitoring program
at Dresden Station that would be used to monitor any accidental releases.
David A. Crerar of Princeton University (A-15)
1.

states:

Crerar Comment (A-15):

"...However, I am surprised that the alternative of physically or chemically
degrading chelating agents after reactor decontamination and prior to disposal
is treated in only the most cursory fashion in this report (as a brief response
to question 4d, Appendix A, pg. 12, and not even mentioned in Section 2.4 which
evaluates alternatives)."
NRC Response:
The Brookhaven National Laboratory has surveyed potential processes for degradation of chelating agents (Reference 11).
This report indicates that there
are no satisfactory methods for the degradation of chelating agents, such as
EDTA, DTPA, and NTA.
There are, however, some methods which might, following
further development, provide feasible degradation processes.
2.

Crerar Comment (A-16):

"...I
also find it unfortunate that in this report the NRC should have consistently deemphasized the significance of chelating and other strong complexing
agents in the migration of radioactive wastes.
It is the very presence of
large quantities of such compounds to be contained in the waste generated from
decontamination operations that has created much of the present public concern."
NRC Response:
Based upon the conservatism assured by the solidification of the wastes, the
selection of an arid disposal site and the segregation of the decontamination
wastes from other wastes, the deactivation of the chelates, even if this were
feasible, would provide little additional protection to the health and safety
of the public.
Leonard J. Banaszak, Washington University in St. Louis,

Missouri (A-17)

commented:
1.

Banaszak Comment (A-17):

The report seems to totally overlook other possibilities for disposing of the
chelated radionuclides which will be obtained from the wash of the cooling
system. The major environmental importance and the major reason for this
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operation coming under the criticism of people who are aware of the dangers of
radioactivity stem from the fact that the products are in a highly mobile form.
The mobility of the radioactive waste is due entirely to the presence of the
chelating agent(s) and not a single new possibility has been described for
removing or destroying the chelated form of these products prior to burial.
NRC Response:
The product is not in a highly mobile form. The product is immobilized in
solid form and will be disposed of in a dry arid location where the opportunity
for leaching is minimized.
(Also see the NRC Response to Crerar's Comment 2.)
2.

Banaszak Comment (A-18):

The proposed decontamination of the cooling system involves the removal and
disposal of a large amount of highly radioactive substances.
In communications
from the NRC, the amount has been estimated to be 3,000 plus or minus 1,000
curies.
The large indicated error in this estimate suggests that it was
obtained by inadequate experimmental procedures and further studies should be
made to obtain a more precise value. Any environmental impact of the decontamination procedure will be directly related to the total amount of dangerous
radionuclides removed during the decontamination, and present estimates of the
amount are not satisfactory.
NRC Response:
The factor of plus or minus 1000 that is applied to the 3000 Curies is not an
error but represents a factor of conservatism applied to assure that the
shielding design is adequate.
More recent measurements of the radionuclide
activity actually present in the primary cooling system indicate that the
actual quantities of radioactive materials removed in the decontamination will
be significantly less than the design value of 3000 Curies.
(See new Table

2.1.)
3.

Banaszak Comment (A-18):

In addition, on page 2-2 of the draft statement, no measurements of 59 iron,
51 chromium, or 63 nickel are found.
This suggests that either they were not
measured in the test samples or they are not present.
It would be astounding
if no iron, chromium or nickel were found in this crud which is being generated
by the materials in the cooling system and which contain a large amount of
steel.
NRC Response:
In response to your comments and other similar comments, we have revised
Table 2.1 to include all nuclides actually found to be present in the Dresden
1 crud. This revision is based on more recent analyses carried out for Commonwealth Edison and submitted to NRC for our review by CECo in a letter dated
September 4, 1980.
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4.

Banaszak Comment (A-18):

Initial plans for removing the waste from Dresden to some storage site involve
the polymerization within steel barrels.
It seems certain that after polymerization the possibility exists that small pockets of free chelating agent
will remain in these transportation drums.
These small pockets of chelating
agents are highly corrosive toward the mild steel to be used for transport.
In fact, adequate data from the Brookhaven National Laboratory (BNL) support
the corrosiveness of this cleaning material.
Data which I have read from the
BNL indicate that an uncoated container will be reduced to about 25 mils
thickness after 3 months.
Such corrosiveness means that in a few instances
pitting will occur, resulting in leakage from the barrels after a relatively
short time.
NRC Response:
See FES Sections 4.2.2 and 4.2.3.
5.

Banaszak Comment (A-19):

Should an accident occur during the cleanup operations, procedures for the
protection of the workers and the nearby environment should be developed prior
to the undertaking of the decontamination operation.
Such an accident, however
unlikely, could have disastrous results for the population and the watershed
near to the plant. This danger arises once again because of the highly mobile
nature of the chelated forms of these radionuclides.
The draft statement
contains little evidence of precautions to be used in case of a mishap.
NRC Response:
The current requirements for emergency preparedness are contained in Appendix
E to 10 CFR Part 50, "Emergency Plans for Production and Utilization Facilities,"
which was published in December 1970 and amended in January 1973.
In conjunction with this rule, the Commission developed a document entitled "Guide to
the Preparation of Emergency Plans for Production and Utlization Facilities"
to help applicants establish adequate emergency plans. More complete guidance.
for an acceptable method for complying with this regulation, including general
guidance for emergency facilities, is contained in Revision 1 of Regulatory
Guide 1.101, "Emergency Planning for Nuclear Power Plants," published in March
1977.
The Commonwealth Edison Emergency Plan, called the Generating Stations Emergency
Plan (GSEP), was originally submitted on February 18, 1975 and approved by NRC
on May 23, 1975.
The investigation of the accident at the Three Mile Island Nuclear Power Plant
Unit 2 identified the need for extensive improvements in emergency preparedness at nuclear power plants. The NRC and the Federal Emergency Management
Agency (FEMA) have jointly prepared NUREG-0654/FEMA-REP-1, "Criteria for
Preparation and Evaluation of Radiological Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants."
In response to NRC requirements, CECo has submitted a completely revised GSEP
on April 24, 1980.
This plan incorporates new regulatory requirements resulting
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from the staff's review of the Three Mile Island accident.
The NRC staff has
completed its review of this revised Emergency Plan and has found it acceptable
for implementation.
NRC has identified additional Changes that should also be
implemented to assure that the plan will meet evolving NRC requirements.
We have expanded Section 4.3 of the FES to describe the Dresden Emergency Plan
that would be put into effect in the event of an accident involving the relase
of radioactive material from the reactor.
6.

Banaszak Comment (A-19):

While it is true that leakage would be greately reduced at a drier disposal
site, dilution factors would also be reduced. An environmental study of the
potential dangers of pulses of high concentration of chelated radionuclides
leaked from a storage site should be considered.
In addition, one is uncertain
about how dry this disposal site will remain.
Recent volcanic activity in an
area immediately adjacent to the disposal area could alter rainfall patterns.
NRC Response:
Based on the conservatism assured by the solidification of the wastes, the
selection of an arid diposal site, and the segregation of the decontamination
wastes from other wastes, the proposed disposal approach provides adequate
protection for public health and safety.
The weather patterns in the arid regions east of the range of mountains extending from California (Sierras) to Washington are the result of a rain shadow effect.
The prevailing westerly winds caused by the earth's rotation contain moisture
which falls as rain when the winds reach the western side of the mountain range.
The region to the east of the mountains remains arid since the moisture carried
by the westerlies has been removed. Therefore, any significant change in the
weather patterns in the arid region would have to be caused by a change in the
prevailing winds. Mt. St. Helen's volcano would not, therefore, be expected
to significantly alter the prevailing winds.
In fact, previous eruptions in
the area or elsewhere in the world have not produced significant long-term
climatic changes.
Glaciation in North America occurs in cycles generally over periods of about
100,000 years. Some glacial cycles have occurred over periods of 10,000 years.
Glacial periods would be the only cause of significant climatic changes, although
it is uncertain if even these events could alter the present arid environment
into a humid or tropical zone.
7.

Banaszak Comment (A-19):

NRC should view the Commonwealth Edison request not as a matter of urgency.
NRC Response:
The NRC review of this action was begun in 1974 and has continued for more than
5 years.
Our review has examined all aspects of the project including reactor
safety for continued operation, occupational radiological safety and environmental impacts.
Authorization for the actual decontamination will not be given
until all legal requirements are met and the staff publicly concludes that
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the environment will be protected and there is no undue risk to the public
health and safety.
Paul J. Ayres of St. Louis, Missouri comments (A-21):
1.

Ayres Comment (A-21):

Because of the admittedly temporary nature of the barrels you suggest for containing the solidified wastes (1-10 years), the only realistic long-term containment of the wastes you present is the polymer they will be trapped in and the
ground.
NRC Response:
See FES Section 4.2.3 and Banaszak's Comment 6.
2.

Ayres Comment (A-21):

The slightly better
The set polymer is porous; you do not know the leach rates.
leach rates with the Dow polymer shown in Dow's own tests doesn't seem to be
sufficient assurance when the polymer and the ground are the only containment
for these dangerous wastes.
NRC Response:
BNL has.performed limited leach tests using NS-1 as the waste liquid. For a
sample product similar to what will be generated in solidifying the Dresden
waste, the fractional release of iron was 2.0 percent over the 37-day test
period. Over the same test period, the fractional release of nickel was less
These leach tests were conducted with the solidified sample
than 0.3 percent.
totally immersed in water, a condition which is not likely to occur at an arid
(Reference 13)
disposal site.
The greater surface-to-volume ratio of the waste in 55-gallon-sized monoliths
as compared to beaker-sized laboratory samples will further reduce the leach
In any case, these leach rates are conservative when related to the
rate.
actual disposal conditions at arid sites such as Hanford or Beatty, where
contact with water is unlikely because of the meteorological and hydrological
conditions at the site. (Also see Banaszak's Comment 6.)
3.

Ayres Comment (A-21):

Your response to problems of leaching to the water table by burying it in "dry"
Recent flash floods in Pheonix and the possible
areas is not very reassuring.
climatic impact of the eruption of Mt. St. Helens point up the unpredictability
It doesn't seem safe or thorough to use
of long-term climatic forecasts.
containment methods that only work in proper weather.
NRC Response:
See NRC response to Banaszak's Comment 6 regarding Mt.
impact on regional weather patterns.
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St. Helens'

possible

4.

Ayres Comment (A-21):

"...I
find it difficult
than Cobalt-6O, such as
you.
I understand they
would be dangerous much

to believe or understand why radioactive elements other
radioactive Iron-59 and Nickel-63 are of no concern to
have half-lives considerably longer than Cobalt-60 and
longer than the 50 years the polymer is hoped to last."

NRC Response:
We have revised- our listing of radionuclides present in the Dresden waste (see
Table 2.1).
See also NRC response to McCauley's Comment 2 and to Banaszak's
Comment 3.
Kay Drey of University City, Missouri commented (A-23 through A-31):
1.

Drey Comment A-23:

How can anyone be sure an accident will not occur during the decontamination
and what will be the effect on workers and the public?
NRC Response:
There is no absolute assurance that "an accident" will not occur during the
decontamination.
However, in Section 4.3 the NRC Final Environmental Statement
provides an evaluation of the impact of accidents should they occur.
(See
also NRC Response to Banaszak's Comment 5.
2.

Drey Comment (A-24):

What radioactive wastes and other toxic chemicals are apt to be released to
the atmosphere during the evaporation, and in what quantities?
NRC Response:
This comment is discussed in Section 4.2 of the Final Environmental Statement.
3.

Drey Comment (A-24):

Does anyone really know what is inside the primary cooling system that you
want to let out? Is this perhaps the ultimate Pandora's box? What is the
composition of the crud?
NRC Response:
See NRC Response to McCauley's Comment 3.
4.

Drey Comment (A-28):

Is it really a good idea to bond chelates to the Dresden crud--even if the
pipe interiors get cleaner?
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NRC Response:
See NRC Response to Crerar's Comments 1 and 2.
4.

Drey Comment (A-30):

Does anyone know for how long Dow's solidifying plastic resins will be able to
keep chelated radioactive wastes "solidified?"
NRC Response:
The long-term stability of the solidified product was evaluated with respect
to its potential for release of radionuclides into the environment and nearby
aquifers.
The Dow Topical Report indicates that no signicant physical or
mechanical changes occurred in the waste product when it was subjected to
gamma exposures in excess of 108 rads. This is equivalent to the lifetime
dose due to a 15 Curies/ft 3 concentration of cobalt-60. The cobalt-60 concentration in the Dresden decontamination wastes will be less than about I
Curie/ft 3 .
Since the Dresden waste will be segregated from other wastes,
for interaction with other wastes will be minimized.

the potential

The Dresden waste will be disposed of at an arid site. Therefore, the arid
site conditions will minimize any potential for release of activity due to
leaching.
The above characteristics of the waste form and the site provide assurance
that the stability of the waste form will be adequate over the hazardous
lifetime of the wastes (about 50 years for cobalt-60).
5.

Drey Comment (A-31):

Can anyone be sure the Washington and Nevada sites will remain dry?
NRC Response:
See response to Banaszak's Comment 6.
Bruce Von Zellen, Northern Illinois University, De Kalb,
1.

Illinois comments.

Von Zellen Comment (A-32):

What leachate was used by Dow for testing chelated samples solidified by the
Dow method? How close in composition was the test leachate to that anticipated
at the disposal site? pH?
NRC Response:
The tests conducted by Dow Chemical Company and Brookhaven National Laboratory
utilized demineralized water as the solution used for leach tests.
(See Ayres'
Comment 2 and Banaszak's Comment 6.)
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2.

Von Zellen Comment (A-33):

In the past year or so, both sites denied burial of low-level radwaste from
What assurance is there the Dresden waste will
Commonwealth Edison Company.
be accepted now?
NRC Response:
Commonwealth Edison has a contract with Nuclear Engineering Corporation to
dispose of solid radioactive waste. The Dresden 1 decontamination waste will
be in a form that is acceptable under the State-issued licenses for the Hanford,
Washington and Beatty, Nevada burial sites.
The NRC has evaluated the Dresden decontamination proposal on the facts as they
currently exist. If any of these sites close in the future, we will reevaluate
the disposal of the wastes on the basis of waste-burial-site availability at
that time.
3.

Von Zellen Comment (A-34):

A generating reserve of 38%, substantially above the 14% level of reserve deemed
adequate by the company, together with the addition of four new nuclear units
within the next year or so, provides sufficient reserve to permit the shutdown
of Dresden without the purchase of replacement power.
NRC Response:
See NRC response to Plant's Comment 1.
4.

Von Zellen Comment (A-34):

The actual migration of plutonium from the Hanford, Washington waste disposal
site has been reported (Transuranium Nuclides in the Environment, Price & Ames,
IAEC, 1976).
Recognition of the demonstrated migration of radwaste at sites across the nation
and in Canada requires data be generated on the migration potential of radwaste
associated with NS-1.
In addition to Oak Ridge, Menas et al. (ibid.) mention the migration of waste
at six sites in this country and Canada. What relationship exists among the
parameters of average precipitation, liquid waste, complexing agents, and geology
at the six sites?
NRC Response:
These reported instances of waste migiration have involved liquid radioactive
waste disposal operations. These cases are not relevant to the disposal of a
solid waste form in an arid site. (See NRC response to Brigid McCauley's
Comment 1.)
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5.

Von Zellen Comment (A-35):

"...The NRC response that decontamination wastes from Dresden 1 will be buried
in 'dry' areas is not adequate in light of man's inability to predict climatic
conditions over the long time spans this waste remains dangers to life."
NRC Response:
See NRC response to Banaszak's Comment 6.
6.

Von Zellen Comment (A-35):

"...consideration has not been given to the fact that organic solvents present
in much radioactive waste can dissolve the Dow solidification agent."
NRC Response:
The Dresden decontamination wastes will be segregated from all other wastes.
(See FES Section 4.2.3.)
7.

Von Zellen Comment (A-35):

"...if
not an experiment, then why the
quantity of mixed fission products and
procedures over the remaining 15 years
of leaching under field and laboratory

paucity of data on the quality and
actinides, frequency of decontamination
of the operating license, and the rate
conditions?"

NRC Response:
The quantity of radioactive material that will be-removed from the Dresden
primary cooling system was estimated for the purpose of shielding needed for
the radioactive-waste-storage and solidification facilities.
For that purpose,
a conservatively high estimate of 3000 ± 1000 Curies was assumed present to
assure the adequacy of the shielding. The actual quantity of radioactive
material present is expected to be significantly less than 3000 Curies because
of the conservatism of the earlier estimate and decay that has taken place
since the reactor shut down in 1978.
Table 2.1 has been revised to provide
our latest estimate of the quantities of the specific nuclides that have
actually been detected in the Dresden corrosion layer.
CECo opted for decontamination specifically to allow access to carry out
inservice inspections and plant modifications that were impractical in the
presence of the existing high radiation fields in the vicinity of the primary
system. At this time, no additional modifications have been identified that
will require such access after operation is resumed.
Accordingly, no request
for future decontaminations have been received from CECo.
No need for future
decontamination has been identified at Dresden at this time.
8.

Von Zellen Comment (A-35):

"I recommend comparative data on leach rates, solidifcation, and leachates
between Brookhaven National Laboratories and Dow be shown in tabular form.
The information is currently unclear.
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"In view of the possible calamities that may occur over the period of a hundred or more years, it is imperative field tests be undertaken to quantify the
migration potential of radionuclides complexed with Dow's NS-1."
NRC Response:
Leach tests performed by Dow (Reference 16) indicate that the cobalt-60 release
is less than 1 percent in 70 days. These tests were performed on actual samples
of NS-1 solution from the Dresden test loop decontamination, solidified with the
Dow polymer. The modified IAEA test procedure was used with deionized water.
(See NRC response to Banaszak's Comment 6 and Ayres' Comment 2.)
9.

Von Zellen Comment (A-35):

"The chelating agent can be 'deactivated' (reduced to simple molecules) thermally or chemically. However, this process has not been chosen by the licensee
because: (1) the leach rate with chelating agent is testing to be less than
those of solidified radioactivity without the chelating agent and (2) the
additional process of 'deactivation' adds complication to radwaste handling
and may also result in additional equipment maintenance and personnel radiation
exposure."
These reasons are not supported by convincing evidence. Dow appears to have
used distilled water alone as a leachate for the polymer and chelated radwaste,
and nowhere in the (draft) EIS is it demonstrated that reason (2) is true.
NRC Response:
See NRC response to Crerar's Comment 1.
10.

Von Zellen Comment (A-36):

"In fact, rather than using stronger chelated agents at Dresden Unit 1 in the
future, it is quite possible that, following the strong decontamination solution,
the utility may elect to use a weaker but more frequent decontamination on line
process than is currently being developed, under EPRI (Electric Power Research
Institute) sponsorship by Battelle Northwest.
"The experimental overtone to this statement suggests ever-increasing amounts
of complexing agents being added to the environment from this and other future
decontaminations."
NRC Response:
See NRC response to Comment 2 from the U.S. Department of Health, Education, and
Welfare (now the Department of Health and Human Services).
Ben Ruekberg of Chicago commented (A-37):
1.

Ruekberg Comment (A-37):

"For example, the annual man-rem exposure from Dresden I is not given, but
rather the average from the three Dresden reactors (1973-1977).
What is that
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supposed to mean? Don't you know or aren't you telling the exposures from
Dresden I? If not, why not?"
NRC Response:
At Dresden Station, as well as at other multi-unit sites, some employees work
interchangeably among the units.
For this reason, the radiation exposures are
recorded by site, not by unit. Therefore, no breakdown on a per-unit basis is
available.
2.

Ruekberg Comment (A-37):

"Where did you get your estimated savings in exposure of 7,500 to 12,500
man-rems?"
NRC Response:
The licensee has estimated that the decontamination of the primary system will
result in an immediate savings of 5,000 to 10,000 man-rems during the current
outage related to modifications and inservice inspections.
In addition, the
licensee has estimated that the decontamination will save 500 man-rems/yr for
the next 10 years of operation.
However, because of the uncertainties related
to future radiation levels and the extent of future inspections and modifications,
the staff has extrapolated the 500 man-rem/yr savings for only the first 5 years
after resumption of operation, or 2500 man-rems.
Thus, the chemical decontamination will result in a total savings of 7,500 to 12,500 man-rems.
3.

Ruekberg Comment (A-38):

"...There yet remain a number of unanswered questions.
If the deposits in the
pipes are 'trace quantities of metals (that) have become neutron activated,'
what fraction of the deposits are radioactive? If the fraction is small enough,
then the solvent may become saturated long before the radiation has been
reduced. A much larger volume of solvent (and solidifed) waste) will be necessary to accomplish the described goal.
The task will take longer and involve
more exposure time to workers and more corrosion of the pipes by the solvent.
A higher than anticipated ion content may adversely affect the ability of the
solvent and resin to hold the radionuclides."
NRC Response:
The solvent has been tested fully in the laboratory and has been in full-scale
cleaning operations at Peach Bottom Nuclear Power Station and on the test loop
at Dresden 1.
The effectiveness of the solvent and the parameters associated
with its use to achieve optimum results are well known and understood.
4.

Ruekberg Comment (A-39):

Even if an accidental spill is "kept" in the containment, it might seriously
increase worker exposure.
Eight workers at the licensee's facility at Zion
were splattered on May 12, 1980 in a mishap during a routine operation.
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NRC Response:
The radwaste facility is specifically designed for remote filling, capping,
and storage of the waste drums.
Since the wastes from decontamination will be
disposed of in approximately 600-1200 drums, the radiation level from any 1
drum will be approximately 10 rems.
In the event of a spill during drum filling, the liquid wastes in the radwaste system can be backflushed to waste
tanks to reduce the radiation levels in the radwaste drum-filling area. This
will permit cleanup of the spill with a minimum of personnel exposure. The
radwaste system can be backflushed in a similar manner to permit maintenance
work on the system during breakdowns.
In the event of a spill from the primary system during decontamination, the
decontamination solution in the system can be pumped back to holding tanks.
This will prevent further leakage and will facilitate cleanup of the spill in
a lower dose rate environment.
Because the 664 Curies of crud will be diluted
in approximately 100,000 gallons of decon solution, cleanup of any spills will
not result in any serious worker exposure.
In the event airborne radioactive
releases exceed Technical Specification limits, the containment atmosphere will
be isolated from the outside atmosphere so there will be no threat to the public
nearby.
Since the NS-1 solvent is not volatile, there little possibility of
gaseous releases from liquid leakage.
Robert W. Guth of Evanston,
1.

Illinois commented (A-41):

Guth Comment (A-41):

"I could not find an evaluation of occupational or public radiation exposure
that might result from a serious vehicle accident during transportation of the
solidified waste to a licensed burial facility. What is the probability factor
of such an accident? If barrels were broken and solidified waste were spread
onto a highway in a worst-case accident, what would be the level of public
radiation exposure? Certainly the risks involved of such an accident should
be evaluated as part of potential, although unlikely, radiation exposure."
NRC Response:
The solidified waste will be packaged and shipped in accordance with the
requirements of NRC and Department of Transportation regulations.
We believe
that burning of the waste due to a transportation accident is the most credible
means of dispersal of radioactive material.
In our review of the topical report
(Reference 10) describing the solidification system we concluded that the burning
of a 55-gallon drum containing 200 Curies of radioactive material would result
in a radiation dose that is a small fraction of the exposure guideline values in
10 CFR Part 100.
2.

Guth Comment (A-41):

"On page 15 of Appendix A, it is stated that decontaminations of Canadian and
British reactors indicate no evidence for an accelerated recontamination or
crud deposition rate. Were these reactors decontaminated with Dow NS-1? How
many years of reactor operation have passed since decontamination of those
reactors? Were these contaminations on primary cooling sytems? Have these
reactors been free of pipe structural problems years later?"
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NRC Response:
The dates of the Canadian decontamination are listed below. The reactors have
operated since the decontamination without any evidence of pipe structural
problems attributable to the decontamination.
These decontaminations did not
use NS-1.
SIGNIFICANT DECONTAMINATION EXPERIENCE
Plutonium Recycle Test Reactors
Shippingport PWR
Plutonium Recycle Test Reactor
Hanford Reactor, 15 major decontaminations
SENA Power Plant, Chooz, France
Rheinsberg PWR, Rheinsberg, Germany
Douglas Point, Canada
NPD, Canada
Gentilly, Canada
Douglas Point, Canada
Dresden Unit 1, test loop using Dow NS-1 solvent
Peach Bottom, regenerative heat
exchanger using Dow NS-1
Vermont Yankee, reactor water cleanup system
Brunswick 2, reactor water cleanup system
3.

1962
1964
1965
1964 to present
1967
1968
1970
1973
1973
1975
1976
1977
1979
1980

Guth Comment (A-41):

"In the evaluation of the Impact of Alternatives, the option to shut down the
reactor permanently seems to be inadequately considered. Will the reactor
really be available as much as 60% over the next 15 years? What is the basis
for computing a cost of $100,000 per day for purchasing replacement power? Is
this the going purchase price? Would electrical generation by coal, by oil,
or by gas result in a cheaper power alternative? If even 20 million dollars
would be spent to encourage electrical conservatism, would there be a need to
replace the power at all?"
NRC Response:
See NRC response to Plant's Comment 1.
Citizens For a Better Environment of Chicago,
1.

Illinois commented (A-42 - A-67):

CBE Comment (A-44):

"The Draft EIS under consideration is not only inadequate insofar as the
Dresden 1 decontamination goes, but it is also deficient in that it fails to
consider the disposal and transportation of all the waste generated in like
decontaminations as well as other generic issues raised in these comments.
Hence, to fulfill the mandate of the National Environmental Policy Act (NEPA)
the NRC must prepare and circulate an EIS related to the chemical decontaminations of light water, commercial power, nuclear plants."
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NRC Response:
There are no requests pending before the NRC for the use of Dow NS-1 for the
decontamination of the primary cooling system of any reactor. The decontamination of Dresden 1 has been proposed to accommodate a specific situation that
exists at Dresden 1 as a result of the very difficult physical access afforded
by the Dresden 1 design for inservice inspection and plant specific modifications.
At present no other reactors have encountered problems with inservice inspection caused by radiation levels that might require decontamination to permit
access.
As a part of the development of a new regulation for low-level waste management,
10 CFR 61, NRC will be proposing requirements on waste form which would apply
to wastes from decontamination operations as well as other fuel- and nonfuelcycle wastes. 10 CFR 61 is scheduled to be published as a proposed rule in
mid-1981.
The Draft EIS is also scheduled for completion in mid-1981.
2.

CBE Comment (A-45):

"The overall organization and analysis of this Draft EIS are deplorable.
Many
pages are not even numbered.
Several tables and charts are direct transfers
from other documents.
Much of the text is verbatim from previous memoranda or
submittals. All of which evinces a failure to undertake a serious, independent,
systematic analysis of the proposed decontamination.
This certainly violates
the spirit of NEPA and in many instances the letter."
NRC Response:
The editorial changes suggested in your comments on the draft of NUREG-0686
have been included in the Final Environmental Statement.
With regard to the commenter's observations relative to the consistancy between
previous NRC documents and the Draft EIS, this consistency is to be expected,
and is, in fact, required, since our earlier conclusions were based on the
staff's detailed environmental review, and no new considerations have been
identified that change those conclusions.
3.

CBE Comment (A-47):

"The initial step in analyzing the problem of radioactive deposits on reactor
cooling pipes is to accurately identify the nature of the deposits.
The NRC
has apparently failed to accomplish this task. The value for the total amount
of radiation, as reported by the NRC to Prof. Banaszak on 9/7/79, has a very
large error (3000 ± 1000 Curies). The total amount of radiation to be removed
has an impact on several areas of the project, especially radiation exposure
and waste disposal."
NRC Response:
See NRC response to McCauley's Comment 3.
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4.

CBE Comment (A-49):

"One of the primary concerns of the NRC should be some assurance that the
decontamination does not degrade the integrity of the primary coolant system
boundary. Unfortunately the Draft EIS addresses this problem most perfunctorily.
One of the bases of public concern over the decontamination has been the possibility of damaging the reactor and thus precipitating a major accident in the
future. The NRC has ignored the concerns of the public as well as of government
scientists. In particular, a memo from John Weeks (4/16/79) at Brookhaven
National Laboratories (BNL) expressed concern that significant amounts of NS-1
solvent might be trapped in creviced areas around bolts or in creviced pockets
formed by galvanic corrosion near defects of thevessel clad. The water rinse
cycles could easily fail to remove such trapped solvents. The longer the solvent
remains, the more corrosion becomes significant."
NRC Response:
Commonwealth Edison has provided additional information in its submittals of
March 10 and March 27, 1980 that were not available to Dr. Weeks at the time
of his April 16 memo. These were reviewed by Dr. Weeks in a letter transmitted to NRC on May 5, 1980. In the conclusion section beginning on the
bottom of page 2, Dr. Weeks made several suggestions of acceptable ways of
handling the removal of residual NS-1. The copper rinse following the cleaning
part of the cycle will use a solution of relatively high pH (9.5) for a period
up to 6 hours. This should satisfactorily neutralize any residual acids in
crevices in the system. It will be followed by up to three demineralized water
rinses. We conclude that this is a satisfactory rinsing/decomposition technique.
5.

CBE Comment (A-50):

"Since the decontamination solvent is not described in detail because of proprietary rights, several questions arise concerning the nature of the radionuclide-chelate complex. Since such complexes and the uncomplexed chelates
are known to be highly mobile in the environment (see Crerar et. al. article
referred to in Appendix A of the Draft EIS) and the food chain, there is great
concern over any possible release of these materials."
NRC Response:
Dow conducted extensive pilot evaporator tests to examine the physical properties
of NS-1 solvent during the evaporation portion of the decontamination.
The
results are published in Dow report No. DNS-Dl-016, titled "Technical Study
for the Chemical Cleaning of Dresden-l." Evaporation decontamination factors
based on sodium ion concentrations were at least 10i. Concentrations of volatile
species in the NS-1 distillate were reduced to a few ppm in ammonia and inorganic
carbon by treatment with the hydrogen form of a strong acid ion exchange resin.
Filtration through activated charcoal reduced levels of organic constituents
in the overhead to 50 ppm. Tests also showed that at 275*F, 99.85% of the
dissolved metals will remain in the liquid phase, 0.12% are carried with the
steam, and 0.03% are in an aerosol form.
These tests provide evidence that there will be no danger of significant amounts
of chelate-bound radioactivity being released to the Illinois River.
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6.

CBE Comment (A-51):

"The Draft EIS states that the concentrated waste will be solidified with a
vinly ester-styrene polymer in 55-gallon steel drums.
In the process of
describing the procedure (Draft EIS, Section 4.2.3) the NRC shrugs off concerns
about (1) the lifetime of the steel drums and whether they will remain intact
long enough to be buried, (2) that the polymer matrix and steel drums will not
prevent significant leaching, even at the "drier" disposal sites, and (3) what
will happen if the waste has radiation levels greater than 10 nanocuries/gram
and cannot be disposed of in a low level waste depository."
NRC Response:
With regard to comments (1) and (2) above see NRC response to Banaszak's Comments
4 and 6 and Ayres' Comment 2.
The transuranic content of the waste has been
measured again by the licensee and the results are shown in the revised Table
2.1 of the FES. This quantity of transuranic nuclides will result in a concentration of less than 10 nanocuries per gram when solidified according to the
procedures specified by CECo.
7.

CBE Comment (A-53):

"The Draft EIS does not mention or even appear to have thought about the problem
of transporting the waste from Illinois to Washington State. We have already
described the possibility of pin hole leaks developing in the drums. There is
also a real possibility of a highway accident and resulting spills. The letter
is even more serious since the NRC estimates from 10 to 100 trucks for transporting.these wastes which must be multiplied for future decontaminations the
NRC is planning.
A spill from one of these trucks could cause severe long term
harm.
There is no mention in the Draft EIS of special precautions that will
be necessary in the case of an accidental spill."
NRC Response:
Waste shipments will be made in accordance with NRC and Department of Transportation (DOT) regulations. Because this waste has activities similar to those
of wastes currently being shipped, no adverse environmental impacts from shipping
Dresden contamination wastes is expected.
(Also see NRC response to Guth's
Comment 1.)
8.

CBE Comment (A-55):

"The alternative of shutting the reactor down permanently is given short shrift.
Three short paragraphs are devoted to the topic and no detail or supporting
data are given. The conclusion that $300 million could be saved over 15 years
is unsupported.
A 60% "availability factor" is assumed and yet a capacity factor
is required to determine the accuracy of the $300 million. No cost per kilowatt
hour (kWh) for the replacement power nor for Dresden I to operate for the next
15 years is given, eliminating the possibility of auditing the $300 million.
The analysis is thus made up of conclusory statements and violates section
102(2)(C)(iii) of NEPA, as well as CEQ regulation, 10 CFR 1502.14."
NRC Response:
See NRC response to Plant's Comment 1.
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9.

CBE Comment (A-58):

"CECo's proposed decontamination of Dresden 1 will be the first large-scale
commercial reactor system decontamination in the United States. This decontamination experiment is expected to provide experience and background for
future decontaminations at other nuclear reactors under NRC regulation. CBE,
therefore, formally requests that a programmatic EIS be written relating to
future decontaminations of commercial nuclear reactors."
NRC Response:
The decontamination of the Dresden Unit 1 primary cooling system is a plantspecific licensing action.
It is not linked in any way to plans to decontaminate any other reactor. The decontamination of Dresden 1 will not compel or
assure the NRC approval of any other decontamination, and at this time no other
utilities have requested authorization to decontaminate the primary cooling
system of a reactor.
(Also see response to CBE Comment 1.)
Catherine Quigg of Palatine,
1.

Illinois commented:

Quigg Comment (A-68):

"The NRC should be obliged to disclose the chemical composition of NS-1 to the
public."
NRC Response:
The U.S. Code of Federal Regulations provides for the protection of trade secrets
in Section 2.790, "Public Inspections, Exemptions, Requirements for Withholding."
Commonwealth Edison and the Dow Chemical Company have provided the required
documentation to the NRC requesting such withholding of the formulation of the
cleaning solvent NS-1 from the public by letters dated March 14, 1975 and
February 21, 1978. By our letters dated April 30, 1975 and June 16, 1978, the
NRC staff determined (1) that the composition of Dow NS-1 is such a trade secret
and granted withholding from public disclosure and (2) that the right of the
public to be fully apprised as to the basis for and effects of our proposed
action did not outweigh Dow Chemical Company's right to protect its competitive
position as allowed by the law. The NRC staff and our consultants have had
full access to the chemical formulation of Dow NS-1 and the results of the
testing of NS-1 have been fully documented in the public record.
The NRC staff has the responsibility to determine the safety of proposed actions
under its review.
In the case of the Dresden decontamination, the public record
contains extensive documentation confirming the acceptability of NS-1 for
decontaminating the primary cooling system without adversely affecting the
materials of construction.
The formulation has also been made available to
the Environmental Protection Agency for its review and comment as part of this
EIS review.
EPA's comments are contained in Appendix A.
2.

Quigg Comment (A-68):

"The NRC's entire premise of safe burial of NS-1 contaminated wastes from the
Dresden cleanup is based on the supposition that Hanford and Beatty are arid
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lands where the potential for transport of radionuclides is virtually nonexistent.
The NRC has not provided the public with specific factual data on the geohydrology
of the Hanford and Beatty sites to back up its contentions that these sites
are safe for the burial of radioactive wastes containing NS-1 which, most likely,
contains EDTA -- a chelating agent known to speed the migration of radionuclides
through the soil and groundwater."
NRC Response:
See the NRC response to McCauley's Comment 3 and Crerar's Comments 2 and 3.
Section 4.2.3 of the FES has been expanded to include geohydrologic data
describing the burial sites.
The State of Illinois (Attorney General) comments:
1.

Illinois Comment (A-70):

The choice of NS-1 may be justified but the Draft Environmental Statement does
not indicate why. One reason is that NS-1 is not listed in Tables (2.4 and 2.5),
so its effectiveness compared to the others cannot be readily discerned by the
reader.
Thus, the Draft Environmental Statement does not justify the use of NS-1 since
its selection process, formulation, and capabilities are not adequately revealed
in the document.
NRC Response:
Table 2.5 has been modified to include NS-1, and Section 2.4 has been modified
to identify the basis for the selection of NS-1 for the Dresden decontamination.
2.

Illinois Comment (A-70):

"The Environmental Statement fails to document the specific criteria for the
decontamination process and results.
For example, what is considered an
acceptable corrosion rate; What is the solvent selection criteria for radiation reduction; What final radiation levels are required for safe operation
and inspection?"
NRC Response:
The corrosion rates determined in the Dow NS-1 material test program have been
determined to be of the order of 0.1 mils/yr for stainless steel and 1.0 mils/yr
for carbon steels for an exposure of 100 hrs at 121'C. This rate approximates
the corrosion rate of demineralized water on these materials and is acceptable
to the NRC staff. The exposure to NS-1 has also been determined not to cause
localized pitting or accelerated intergranular stress corrosion cracking in
the reactor materials.
The decontamination factors (DF) achieved in laboratory specimens ranged up to
1000, and pilot-scale DFs were in the range of 10 to 100 for the various
geometries cleaned. Compared with the alternative solution tested, NS-1 is
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the only chemical that reduces the exposure rates by factors of 100 with
acceptable corrosion rates and meets CECo's other acceptance criteria listed
in Section 2.4.
Final radiation levels in the range of 100 mrem/hr will permit personnel to
work for up to 30 hrs without exceeding 3000-mrem whole-body limit generally
applied to radiation workers in a calendar quarter. Work can be safely carried
out in areas with higher radiation levels but shortened working times or
shielding may be required so that the task can be accomplished within regulatory
limits.
3.

Illinois Comment (A-71):

There is very little information provided on the plans for the inspection and
testing after the decontamination and system modifications are completed. The
plans and suitable acceptance criteria for this review should be documented
and should be part of the basis for the Environmental Statement.
NRC Response:
The inspection and testing procedures required in assuring the integrity of
the primary cooling system of nuclear reactors is contained in Section 11 of
the Pressure Vessel and Boiler Code published by the American Society of
Mechanical Engineers (ASME Code).
Conformance to this code is required by
Section 50.55 of the Code of Federal Regulations.
These codes are a matter of
public record and are required by the Dresden Technical Specifications.
No
further documentation of these codes is necessary or is provided; the purpose
and result of the decontamination is to allow these necessary and required
tests and inspections to take place safely.
4.

Illinois Comment (A-72):

"In the discussion of barrel corrosion rates, the staff quotes worst-case corrosion rates where the barrels would corrode through in less than a year and
other environments where they may last 10 years but there is little or no
evidence provided that the barrels will remain intact for the 50-100 years
needed for decay of Co-60 (half-life 5.3 years).
In addition, the staff says
the leach rate for Co-60 is higher in the Dow solidifying agent than in concrete. Thus, the proposed waste storage process seems exceedingly dependent
upon the arid climate of the storage site for its acceptability."
NRC Response:
Disposal site license conditions do not require that the barrels remain intact
for the hazardous life of the material.
(Refer to FES Section 4.2.3 for a more
detailed discussion pertaining to this issue.)
5.

Illinois Comment (A-73):

"The Environmental Statement is too brief and contains little hard data. The
responses to questions raised by individuals reflect an after-the-fact analysis
which tends to justify a decision already reached rather than openly consider
the issue raised."
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"Thus, there is not enough information or serious analysis in the Draft Environmental Statement to justify the Staff's conclusion that '...the benefits of
this action outweigh the impacts associated therewith and the proposed decontamination will not significantly affect the quality of the human environment.'"
NRC Response:
The Environmental Statement has been prepared in accordance with NRC procedures
conforming to guidelines promulgated by the Council on Environmental Quality.
This statement adequately analyzes the impact of this action and supports the
conclusion reached that the decontamination will not significantly affect the
quality of the human environment.
The Illinois Safe Energy Alliance comments:
1.

ISEA Comment (A-74):

Nowhere in the draft environmental statement are the implications for reactor
safety of an extended wet lay-up period raised. According to a Brookhaven
National Laboratory Memorandum dated April 16, 1979 from John Weeks to Frank
Almeter:
NRC Response:
Reactor safety considerations are contained in the safety evaluation prepared
for this action rather than in the Environmental Impact Statement.
This safety
evaluation will be published prior to decontamination.
Dr. Weeks is a major
contributor to the corrosion-related aspects of the safety evaluation.
By letter
dated September 3, 1980, Dr. Weeks has reevaluated his previous concerns about
"wet layup" and has concluded that his previous concern has been substantially
reduced by receipt of additional information.
2.

ISEA Comment (A-75):

Since the NRC itself states in its news announcement dated June 3, 1980 that
one of the "major" issues in the environmental review is "the occupational
radiation exposures associated with the proposed decontamination...," it seems
negligent to omit from the draft environmental statement the licensee's methods
of estimating occupational exposures expected during this project. While the
NRC concludes "that these methods are conservative and that the estimates
realistically bound the anticipate dose and are acceptable to the staff," the
methods are not presented in the environmental statement for public scrutiny.
How can the public adequately judge the correctness of the NRC's conclusion
when the basic data is not included?
NRC Response:
The licensee's detailed methods of estimating occupational exposure were submitted to the NRC staff by a letter dated May 19, 1978.
This letter responded
to an NRC request for additional information needed to complete our detailed
evaluation of the safety and environmental impacts of this action. This document
and all others used as a basis for our evaluation are a matter of public record
and are available to the public at the NRC Local Public Document Room in Morris,
Illinois.
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3.

ISEA Comment (A-75):

Sec. 4.2.1.C

Conclusion from Occupation Exposure Review

Based on the estimated occupational exposure savings of 7,500 to 12,500
man-rems because of the decontamination operation, we conclude that the
expenditure of the estimated total exposure of 300 man-rems for the decontamination operation would result in a significant net reduction of exposure
over the remaining years of plant operation.
The decontamination operation
itself, therefore, can be an effective method of maintaining the long-term
overall occupational exposure to ALARA.
"The logic of this conclusion is devastated by the fact that electricity from
the Dresden I reactor is not needed. The attached chart demonstrates Edison
has large reserve margins which would not be significantly reduced by continued
removal of the relatively small Dresden I from the company's generating capacity."
NRC Response:
See NRC comments to Plant's Comment 1 and Ruekberg's Comment 2.
4.

ISEA Comment (A-76):

NRC's predictions of an increased risk of fatal cancer induction are questionable.
NRC Response:
NRC used the risk estimators of the BEIR Report (1972).
The BEIR Report presents
risk estimatorsdeveloped by the Advisory Committee on the Biological Effects
of Ionizing Radiation of the National Academy of Sciences and the National
Research Council.
Recently (July 1980) the 1972 BEIR has been updated (BEIR
III).
The risk estimators in this latest report are approximately two times
smaller than of the 1972 BEIR Report.
Since the Dresden Draft Environmental
Impact Statement was based on the earlier report, the risk estimates in it are
conservative (over-estimates) by about a factor of 2.
The earlier of the BEIR Report (1972 BEIR Committee Report, p. 88) noted that
"...Expectations based on linear extrapolation from the known effects in man
or larger doses delivered at high dose rates in the range of rising doseincidence relationship may well overestimate the risks of low-LET radiation at
low dose rates and may, therefore, be regarded as upper limits of risk for lowlevel low-LET irradiation. The lower limit, depending on the shape of the
dose-incidence curve for low-LET radiation and the efficiency of repair processes
in counteracting carcinogenic effects, could be appreciably smaller (the
possibility of zero is not excluded by the data).
On the other hand, because
there is greater killing of susceptible cells at high doses and high dose rates,
extrapolation based on effects observed under these exposure conditions may be
postulated to underestimate the risks of irradiation at low doses and low dose
rates."
There are a few recent studies that suggest that the risks of low-level ionizing
radiation might be greater than predicted from linear extrapolation from high
doses.
However, the results of these studies have not been generally accepted
by the scientific community.
It is important to consider both studies that
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present higher risk estimates and studies that present lower risk estimates,
together with the complete body of scientific literature on the effects of
ionizing radiation rather than relying on the results of a single or even a
few studies. Such an approach has been used by the National Academy of
Sciences' BEIR Committee.
5.

ISEA Comment (A-76):

The comparison of projected exposures from the Dresden decontamination to
variations in background radiation is unwarranted and misleading.
Some persons may interpret this comparison to mean exposure to background radiation is
safe. However, exposure to even small amounts of radiation from any source
including background radiation increases one's risk of sustaining cell damage
the effects of which are cumulative.
Also, exposure to background radiation
is unavoidable while exposure to radiation from the decontamination project is
avoidable.
NRC Response:
The table below indicates the levels of natural background radiation for
different parts of the country. The range of variation over the United States
is 70 to 310 mrem/yr.
One approach of assuring safe radiation levels is to
limit the dose to a fraction of natural background radiation. This has its
basis in the fact that the human population has evolved in the presence of
natural background radiation, and that there is no strong evidence that natural
background radiation is linked to human mortality. Along those lines, the
National Council on Radiation Protection and Measurements stated: "It is
unwarranted to urge people to remove themselves from areas where exposure to
natural sources of radiation are of this magnitude (400 mrem/yr) This degree
of exposure is not regarded currently as of sufficient magnitude to require
separate consideration in the determination and control of an individual's
medical or occupational exposure. There is no validated deleterious effect
from natural background radiation in the portion of the population receiving
the higher ranges of natural radiation, but it must be recognized that satisfactory epidemiological studies to determine such effects are probably
impracticable."
Comparison of dose estimates to background can serve as a
useful means of evaluating the significance of various dose levels.
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TABLE 8.1
ESTIMATES OF NATURAL "BACKGROUND"

RADIATION LEVELS

IN THE UNITED STATES
(References 18 and 19)

Annual Dose Rate (mrem/year)
Cosmic
Radiation

Location

Terrestrial
Radiation

Internal
Radiation

Total

Atlanta, Georgia

44.7

57.2

28

130

Denver, Colorado

74.9

89.7

28

193

Harrisburg,

42.0

45.6

28

116

49.6

19.9

28

98

New York, New York

41.0

45.6

28

115

Pennsylvania

42.6

36.2

28

107

Washington, DC

41.3

35.4

28

105

40-160

0-120

28

70-310

Las Vegas,

Pennsylvania
Nevada

United States

I
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6.

ISEA Comment (A-76):

The solution of burial in dry commercial sites (or a federally owned site, as
suggested in response to Question 3, ISEA, in the Appendix if transuranics appear
in unexpectedly high concentrations) remains inadequate in light of man's
inability to predict climatic conditions over the long time spans this waste
remains dangerous to life. Recent volcanic activity and possible changing
weather patterns already challenge the acceptability of both the federally
owned and commercial sites in Washington. Public pressure and/or state
actions may force closure of the Nevada and Washington sites. With no other
dry sites available in the country, the ISEA's concern that the chelated
wastes may stay in Illinois remains valid.
Disagreement still exists regarding the "principal" radionuclides which may
appear in the chelated waste and thus the length of time required for waste
isolation. The table presented in Response 3 to Question 3, Drey, excludes
nickel 63 which has a half-life of 92 years. However, because Dresden I feedwater tubing was 70-30 copper-nickel and originally had admiralty condenser
tubing, could not significant concentrations of nickel isotopes appear in the
crud? (See p. 11, 24, 25 from "Primary System Shutdown Radiation Levels at
Nuclear Power Generating Stations, PP 251-343--attached.)
NRC Response
If the Hanford and Beatty disposals sites are closed for any reason, the wastes
would have to be stored until alternative arrangements could be made (i.e. at
a DOE arid disposal site). Other comments restate positions addressed by other
commenters. See NRC response to McCauley's Comments 2, 3, and 4; Banaszak's
Comment 6; and Citizens for a Better Environment's Comment 5.
7.

ISEA Comment (A-77):

While segregation of chelated wastes is proposed, why isn't separation from
toluene and xylene or other organic material required? Aren't these chemicals
capable of dissolving polymers?
NRC Response:
The chelating agent wastes will be segregated from all other wastes including
toluene and xylene.
8.

ISEA Comment (A-77):

This section does not fully describe possible accidents nor the exact procedures
to cope with them. If specific postulated accident scenarios are not presented,
how can their environmental impacts be adequately assessed by the public?
NRC Response:
The Dresden Station emergency plan has been developed to respond to a broad
spectrum of accidents and situations that could occur or have been postulated
as an upper bound of possible events, to scope out the extent of resources
needed to cope with potential accidents involving operating reactors.
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This plan, which has been the subject of public meetings in the Morris area,
addresses situations involving releases of radioactive materials onsite and
offsite that exceed the total quantity of activity to be removed in the decontamination operation.
9.

ISEA Comment (A-78):

Justification for the choice of decontamination over reactor shutdown is based
on the assumption that electricity from the plant is needed. What demand projections are being used as a basis of the claim that "300 million dollars worth
of replacement power over the remaining 15 years..." will be needed? Edison's
large present and future reserve generating capacities (see chart from Chicago
Sun-Times, June 8, 1980, attached), the lower than expected growth rates in
peak demand and the untapped potential of conservation incentives combine to
show that electricity from Dresden I simply is not needed.
NRC Response:
See the NRC response to a similar comment, Plant's Comment 1.
Edwin McCullough of Chicago, Illinois comments (A-89):
1.

McCullough Comment (A-87):

The Denton memo later adds "Because of ACRS and staff concerns related to the
potential for causing pipe cracks and some previous decontamination project
misfortunes, we informed CECO that we wished to be kept closely informed about
the progress of the decontamination program." (p.3) My letter of April 9, 1980
asked about previous decontamination projects, pointing out the Dresden I project
is the first of scores of future projects. These questions are still unanswered.
Surely, information about "previous decontamination project misfortunes" is
relevant, yet there is only scant mention of previous decontamination projects.
(<2.4) As to potential pipe cracking, the statement indicates that 40 to 50
welds are considered to be inaccessible because of the existing high radiation
levels. However, it does not state the present condition of these welds and
what the impact of the NS-1 solvent will be on these welds.
Obviously, this
deficiency must be corrected in a final statement.
NRC Response:
Previous reactor decontaminations have caused excessive corrosion in piping
systems and have caused crud to be removed from one portion of a system and
redeposited in other areas without removal from the system.
Some of these deficiencies are identified in Tables 3, 4, and 5 of the DES and
were the reason that an extensive research program was undertaken by CECo and
Dow to develop a new solvent for reactor decontamination.
The new solvent has
been tested in the laboratory, utilized in full-scale pilot operations on
nuclear reactor systems, and it has been found to overcome these previous
difficulties while achieving a high level of removal of radioactive deposits.
The present condition of the "welds that are inaccessible because of the existing high levels of radiation" cannot be assessed until the radiation levels
are reduced. That reduction is the purpose of the decontamination.
The
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inspection of the welds will provide added assurance of the continued safe operation of the reactor, and it is in the public interest to assure that these inspections are carried out.
2.

McCullough Comment (A-87):

One other procedural issue needs to be discussed. The statement and previous
NRC communications refer to tests that have been made on the project. As I
stated in my April 9, 1980 letter, the NRC has not conducted any independent
tests of the process.
All of said tests were conducted by Dow (owner of the
proprietary solvent NS-1), Commonwealth Edison (licensee), or General Electric
(manufacturer of BWR).
The public has little reason for confidence when all
of the parties conducting tests have a vested interest in favorable results.
Clearly, with decontamination looming large in the future, we are entitled to
independent testing and analysis before the first decontamination proceeds.
NRC Response
The NRC staff has been reviewing the results of the testing program carried
out by the licensee and their representatives since 1974. Our staff is composed of qualified scientists and engineers whose responsibility is the review
and critical evaluation of licensee proposals such as the Dresden decontamination.
During our review, we have made use of outside consultants such as Brookhaven
National Laboratories (BNL) in areas where special expertise from their area
of concentration was called for. Independent confirmatory testing has been
performed by BNL (see FES Section 4.2.3).
3.

McCullough Comment (A-87):

Section 4.3 discussed leakage within the waste treatment facility, stating that
all leakage will be contained within the "bathtub" portion of the facility.
What happens after that? How are workers protected? What is then done with
the leaked liquids? These and other questions are particularly relevant in
light of continuing safety violations at Dresden I.
(See attached Notice of
Violation.)
A thoughtful accident plan should consider all possible contingencies and steps that will be taken to protect the environment.
NRC Response:
The radwaste facility is specifically designed for remote filling, capping,
and storage of the waste drums.
In the event of a spill during drum filling,
the liquid wastes in the radwaste system can be backflushed to waste tanks to
reduce the radiation levels in the radwaste drumming area. This will permit
cleanup of the spill with a minimum of personnel exposure.
The radwaste system
can be backflushed in a similar manner to permit maintenance work on the system
during breakdowns.
In the event of a spill from the primary system during the decontamination
process, the decontamination solution in the system can be pumped back to holding tanks.
This will prevent further leakage and will facilitate cleanup of
the spill in a lower dose rate environment.
Areas contaminated by spills will
be flushed and cleaned up in a manner that will minimize personnel exposure.
In the event airborne radioactive releases exceed Technical Specification
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limits, the containment atmosphere will be isolated from the outside atmosphere
so there will be no threat to the public nearby.
Since the NS-1 solvent is
not volatile, there is little possibility of gaseous releases from liquid
leakage.
4.

McCullough Comment A-87):

Insufficient information on leaching of chelated radionuclides from the
solid waste. The statement admits that the NRC does not know the leach rate
of Dow polymer under burial conditions (Appendix A, p. 5).
I raised the question of the wastes entering into the environment and the food chain in my letter
of April 9, 1980.
It seems to me that the assurance of safe disposal of the
waste is a basic issue that must be resolved before decontamination proceeds.
I do not see a meaningful discussion or any alternative modes of disposal or a
satisfactory justification for the proposed method.
Americans have suffered
through enough unplanned environmental disasters, such as DDT and the current
discoveries of illegal hazardous waste dumps.
Surely, we are entitled to
thoughtful planning here.
NRC Response
These comments restate comments previously made by other commenters.
responses to Banaszak's Comment 6 and Crerar's Comment 1.
Cecile Meyer of KeKalb,
1.

See NRC

Illinois comments (A-94):

Meyer Comment (A-94):

An outstanding example is the repeated assurances that the waste from the socalled decontamination process would be safely buried at Hanford, Washington
or Beatty, Nevada.
Since both states in the recent past have refused to accept
radioactive wastes from Commonwealth Edison because of its poor safety record
in shipping, how can NRC be so sure they will accept these wastes? And if not,
what then?
NRC Response
Refer to NRC responses to Von Zellen's Comment 2 and ISEA's Comment 6.
2.

Meyer Comment (A-94):

On page 2 of Appendix A, a statement is made that no migration of radionuclides
had been observed at either Beatty or Hanford.
Has not migration of plutonium
been reported from the Hanford site, causing concern about pollution of the
Columbia River?
NRC Response
The migration referred to did not involve solid radioactive waste buried in a
low-level waste site. It involved high-level liquid waste from the defense
program stored in tanks.
Leakage from these tanks has occurred in the past
but is no way comparable to the situation we are addressing.
The Dresden waste
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is low-level waste, it is not a liquid, and it contains less than 10 nanocuries
per gram of transuranic isotopes.
3.

Meyer Comment (A-94):

The details of the extremely hazardous waste disposal methods which were permitted at Oak Ridge do not impart a feeling of confidence in the regulating
agencies. As a former resident of Oak Ridge, I am appalled at what was allowed
to occur in that beautiful part of our country by such sloppy disposal of radioactive materials. Much may be learned afterwards by such disasters about precautions which should have been taken. It is time we stopped proceeding to
inject this dangerous material into the environment until we have proven evidence
that it can be safely contained over the long periods that it remains a threat.
NRC Response
Refer to the NRC response to Banaszak's Comment 6.
4.

Meyer Comment (A-94)

Your assumption on page 4-5 that the additional radiation exposure to workers
involved in the decontamination process is negligible is based on a 1974 study.
Should you not at least acknowledge several later studies (such as that by
Mancuso) that any additional amount of radiation is harmful to human health?
Highly questionable is the EIS assumption that closing Dresden I would necessitate a $300 million expense for purchase of replacement fuel over a 15-yearperiod. Such a conclusion ignores the excess generating capacity of ConEd which
renders replacement of Dresden I output unnecessary.
NRC Response
These comments have been answered in our response to the Illinois Safe Energy
Alliance's Comment 4 and Plant's Comment 1.
The Sassafras Audubon Society of Lawrence, Greene Monroe, Brown, Morgan, and
Owen Counties commented (A-91):
1.

Audubon Comment (A-95):

Can it be said with certainty that one flushing (of approximately 100 hours)
will do the job?
Or how long occupational exposure levels may be reduced to "acceptable" levels?
Or that the integrity of the primary cooling system will not be affected?
NRC Response
The testing carried out by Dow and CECo has determined that the cleaning parameters chosen by Dow will be adequate to remove the layer of corrosion products.
The NRC staff has reviewed these tests and is satisfied that the tests support
CECo's position that 100 hours exposure at 121'C will not cause unacceptable
corrosion or cracking in the primary cooling system.
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The occupational exposure levels will be reduced for a period long enough to
permit the necessary safety inspections and modifications to take place.
Recontamination of this system is expected to occur after return to service;
however, because the entire system will start from a clean condition, the
radiation levels are not expected to return to the precleaning levels
immediately after return to service.
2.

Audubon Comment (A-96):

Chelates have the capacity to form strong complexes with radionuclides and to
reduce markedly the adsorption capacity of soil and rock for liquid radionuclides;
to accelerate aqueous transport of radionuclides in the ground; and are extremely
The migration potential of chelated
persistent in the natural environment.
radionuclides may be decreased when placed in a solid waste matrix and disposed
of in a semi-arid disposal site but the fact remains that it is a dangerous if
not unacceptable practice to bury radioactive wastes bound to chelates that
are not biodegradable.
NRC Response
See response to Banaszak's Comment 6 and FES Section 4.2.3.
3.

Audubon Comment (A-96):

Has either Beatty, Nevada or Hanford, Washington accepted responsibility for
the disposal of the Dresden 1 decontamination wastes? Why was this not
finalized before issuance of the DES?
NRC Response
See response to Von Zellen's Comment 2, and ISEA's Comment 6.
4.

Audubon Comment (A-96):

There is a question of geologic instability at both the Beatty and Hanford sites.
Hanford is about 120 miles from Mt. St. Helens and considerable movement of
the earth's crust as evidenced in earthquakes and volcanic eruptions.
The
Hanford site has also been subject to considerable disturbance from the practice
of "water mounding" which added to the problem of the "escape" of large quantities of liquid radioactive wastes into the ground, particularly since Plutonium
had been complexed with a wetting agent in some instances which promotes its
movement through the soil.
NRC Response
See response to McCauley's Comments 1 and 4 and Banaszak's Comment 6.
5.

Audubon Comment (A-96):

Dresden 1 was not designed to limit normal occupational exposure of workers to
what is termed ALARA, e.g., for required inservice inspections as radiation
levels rose and the plant aged.
It is a poor candidate for a decontamination
experiment with the many uncertainties surrounding its clean-up.
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NRC Response:
See USPHS evaluation of ALARA considerations (A-13)
Comment 1.
6.

and NRC response to Plant's

Audubon Comment (A-97):

The DES does not address' sufficiently alternatives to the decontamination which
would enable Com Ed to shut down and decommission Dresden 1 immediately.
We
ask that this be done in the Final EIS with a discussion of Com Ed facilities,
both nuclear and others (coal, oil, natural gas, etc) and how they can be used
effectively to compensate for the decommissioning of Dresden 1. Natural gas
seems to offer an exceptional low-risk alternative to nuclear power at this
time and far into the future while soft energy alternatives are being developed.
NRC Response:
Under NEPA the permitting agency is not required to exhaustively identify alternatives that could or may be taken when the impact of the alternative chosen
has been shown to be insignificant.
In the case at hand, the impact of not
decontaminating has been clearly shown to be not superior and the decontamination option has been clearly shown to be acceptable because it will not cause
significant environmental impact.
Peter Montague of Lawrenceville,
1.

New Jersey comments (A-99):

Montague Comment (A-100):

Either (a) Dresden doesn't need decontamination [or] (b)
decontamination.

all BWRs need

NRC Response:
The need for decontamination for Dresden was clearly identified in the DES.
2.

Montague Comment (A-1O1):

*The DES states that NS-I causes extensive corrosion.
NRC Response:
Because of a typographical error in Table 3, the phrase "extensive corrosion
testing required" was segmented into two statements by the capitalization of
the letter "T" in "testing." This error has been corrected in the Final EIS
(see Table 2.3). The initial extensive testing program that was required was
carried out under NRC review, and has provided adequate assurance that the use
of NS-I will not corrode the primary cooling system.
3.

Montague Comment (A-102):

The Council on Environmental Quality was identified as the Council of Environmental Quality.
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NRC Response
This error has been corrected.
4.

Montague Comment (A-103):

The commenter identified several gramatical errors throughout the EIS.
NRC Response
These errors have been corrected.
5.

Montague Comment (A-105):

Organic solvents could degrade the Dow polymer.
NRC Response:
See NRC response to ISEA's Comment 7.
6.

Montague Comment

On the following page, the last sentence in the first paragraph says that NRC
will "destructively examine" the wastes from a "qualification test" of the
Dresden decontamination wastes. The FEIS should present details, including
test protocols and results of these tests.
NRC Response
The destructive examination consisted of sectioning the solidified product with
a chain saw and examining for complete solidification, voids, and homogeneity.
This examination is documented in a Trip Report by T. Johnson (Reference 12).
7.

Montague Comment (A-106):

In Appendix A, the first unnumbered page, the response to Question 1 does not
say whether 10 CFR Part 61 will be complied with. This issue should be
addressed in the FEIS.
NRC Response:
The proposed action is consistent with the preliminary draft of 10 CFR 61.
8.

Montague Comment (A-107):

Next page (marked "-5-"), top paragraph:
"If more than 10 nCi/g of transuranics
are discovered and the wastes cannot, then, be shipped to a shallow-trench burial
ground, where will they go?"
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NRC Response
See NRC response to Citizens for a Better Environment's Comment 5.
9.

Montague Comment (A-109):

The FEIS
clusions
with the
and draw

should contain all the relevant test protocols and test data and confor the reasons given above. Neither NRC nor Dow have credibility
public and it is important that the public be able to analyze raw data
independent conclusions.

NRC Response
See response to McCullough's Comment 2.
10.

Montague Comment (A-109):

On that same page, the response to question 3c says "We do not know the leach
rate of Dow polymer under burial conditions." This should be known if safety
analysis is to go forward. It would appear to be impossible to carry out a
safety or risk analysis without this key piece of information. The next to
last paragraph on that page describes, very briefly, some tests on a concrete
matrix. This is very important information and should be amplified in detail
for the FEIS.
NRC Response
See responses to Banaszak's Comment 6 and Ayres' Comment 2.
11.

Montague Comment (A-110):

On the following page, in the response to Question 4, the statement is made
that "most barrels remain resistant to corrosion....
NRC Response
See FES Section 4.2.3.
12.

Montague Comment (A-112):

This is an extremely important statement and the program for developing this
process should definitely be described in this EIS. The decontamination proposed in this DEIS may lead to use of this other process and so the two are
inextricably and intimately related; this impact statement should deal with
the potential on-going decontamination process "...currently being developed

under EPRI sponsorship by Battelle Northwest."
NRC Response:
See NRC response to Citizens for a Better Environment's Comment 8.
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The Illinois Department of Health, William L. Kempiners, Director comments:
1.

Illinois Comment (A-114):

For instance, the report indicates that field or laboratory test results which
quantify the migration potential of radionuclides associated with the Dow solvent
are not available.
One must utilize other documentation to determine that test
results are available but pertain to free ionic cobalt with no chelating agent.
NRC Response:
See NRC response to Banaszak's Comment 6 and Ayres'
2.

Comment 2.

Illinois Comment (A-114):

The environmental impact of disposal is not directly addressed.
Rather, it
stated to be less than that already analyzed in the FES, November 1973.

is

NRC Response:
The 1973 Final Environmental Impact Statement is a major study which evaluates
the environmental impact of the operation of Dresden Station. As such, it
serves as a benchmark against which the NRC can compare proposed actions to
determine whether they increase the environmental impact of the facility
beyond that which has been previously evaluated and approved.
The reference to the previous FES was made to establish that the effluents and
wastes previously considered at Dresden included chemical effluents such as
decontamination wastes. A description of the solidification of decontamination
wastes is included in Section 3.5.1. Some of the chemical decontamination solutions previously considered are listed in Table 3.11 of the 1973 FES.
3.

Illinois Comment (A-115):

Data on burial sites presented is given in the answers to letters in Appendix
A. Such data and more should be included in the body of the report.
NRC Response:
The burial site data has been enlarged and moved to Section 4.2 of the FES.
4.

Comment (A-115):

It appears from reading various reports previously supplied by Dow, that the
problems associated with recontamination have been ignored in the statement and
understated in the answer to question 6a of Appendix A. Reference 1 indicates
that recontamination occurs quickly, suggesting the need for frequent future
decontaminations.
This need, and its effect should be thoroughly addressed in
the statement.
NRC Response:
As stated on page 15 of Appendix A of NUREG-0686, there is no evidence (based
on decontaminations performed at Canadian and British reactors) to indicate
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that the rate of recontamination or the rate of crud deposition on the cleaned
surfaces would be accelerated by the decontamination.
See NRC response to comment from U.S. Department of Health, Education,

and

Welfare relative to future decontaminations.
5.

Illinois Comment (A-115):

There was no discussion-of venting of the N2 cover gas.
may be, it should be noted in the statement.

However benign this

NRC Response:
The nitrogen cover gas blanketing the primary cooling system during the cleaning will be vented to the atmosphere through the existing Dresden 1 containment
ventilation system.
Appriximately 120,000 ft3 of nitrogen will be vented during
the testing, cleaning, and the three demineralized water rinses that will follow
the cleaning.
No airborne radioactive material is expected to be released during
this venting process.
Section 4.2 of the FES has been expanded to discuss the
venting of the nitrogen cover gas.
6.

Illinois Comment (A-115):

A better technical description of the chemical interaction of the burial environment with chelated wastes should be provided in the statement itself.
NRC Response:
See response to Banaszak's Comment 6.
7.

Illinois Comment (A-115):

The economic impact of alternatives does not include the effects of shutdown
on the utility's reserve power status.
NRC Response:
The shutdown of Dresden 1 would not reduce the utility's reserve capacity below
accepted criteria. However, such a shutdown would require the use of more expensive methods of generation which utilize fossil fuels.
8.

Illinois Comment (A-115):

The arguments for utilizing the Hanford and Beatty sites need to be strengthened,
perhaps with some statistical data on rainfall.
The present statement remains
somewhat unconvincing.
NRC Response:
We have enlarged our discussion of the hydrologic and geologic features of the
Hanford and Beatty sites in Section 4.2.3.
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9.

Illinois Comment (A-115):

No discussion of single, highly exposed workers is discussed.
NRC Response:
Plant worker exposures during the Dresden decontamination will be governed by
the provisions of 10 CFR Part 20.101. These provisions allow a worker to
receive a quarterly total whole body occupational dose of 1-1/4 rems per
quarter [or 3 rems per quarter if his prior dose history permits according to
the 5 (N-18) rule]. ALARA practices will be in effect during all phases of
the decontamination operation.
Personnel will be closely monitored to ensure
that their occupational dose does not exceed the permitted limits stated above.
A majority of the actual primary system decontamination will be performed
remotely from the operating deck of the containment building. Surface dose
rates on the primary system piping and components range from 1 to 10 rem/hr.
This is due to the plated out crud on the inner walls of the piping and components.
Circulation of the decontamination solution through the primary
system will reduce primary system surface dose rates by removing the crud from
the pipe and component walls and redistributing it throughout the entire
volume of the pipe and components.
This will help to reduce radiation fields
and the exposure of personnel in the vicinity of the primary system. In addition, the maximum estimate of approximately 664 curies of crud will be diluted
by approximately 100,000 gallons of decontamination solution.
The overall dose rates during decontamination will be less than those present
during plant operation.
Hot spots will be shielded. Any primary system spills
or leaks during decontamination will flow to floor drains and will be processed
as waste.
Residual activity from leaks will be hosed down the drains to reduce
the possibility of worker exposure. Any major spills will be dumped into the
leakproof "bathtub" portion of the facility. Because of the dilution of the
crud and material in the decontamination solution, personnel exposure from contact with leaking decontamination solution will not pose a serious exposure
problem. Workers will wear protective clothing to minimize personnel contamination from spills or leaks.
10.

Illinois Comment (A-115):

In the discussion of Radioactive Waste (Section 4.2.2), "significant quantities"
needs to be defined. In comparing the amounts of decontamination wastes to
total radwaste, a discussion of the comparison between the types of waste should
be discussed.
NRC Response:
Section 4.2.2 has been revised to delete the reference to "Significant Quantities."
The solidified decontamination wastes contain about five percent chelating agents.
Wastes having these characteristics are not routinely generated and will require
more restrictive disposal requirements.
See FES Section 4.2.3.
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In 1979 the Dresden Station shipped 20,500 ft 3 of solidified resins and evaporator
concentrates.
These wastes could be comparable to the decontamination wastes.
A total of 16,400 ft5 of dry trash wastes was also shipped for disposal in 1979.
11.

Illinois Comment (A-115):

No discussion of the effects of a possible closing of the Hanford and Beatty
sites is included.
Because of this possibility, some discussion should be
included for making the availability of a dry waste site a condition of
approval.
NRC Response:
See NRC response to ISEA's Comment 6.
12.

Illinois Comment

One disappointing aspect of the statement is that only one option, in reality,
is considered viable.
Rather than rating the options, all others are eliminated
due to the disadvantages, leaving only NS-1 to choose from. One could hope
for at least a back-up option to compare against.
NRC Response:
The NRC did evaluate the most obvious alternatives to decontamination.
Those
were the no-decontamination alternative and the reactor-shutdown alternative,
as well as the alternative of delaying the decontamination for 5 years.
None
of these alternatives was found to be superior tothe decontamination choice,
and the environmental impact of the decontamination was found to be insignificant. Given these findings, there is no requirement to fabricate artificial
alternatives merely for the purpose of comparison.
No other alternatives are
under consideration by the licensee, and the NRC has not identified any
obviously superior alternatives.
In light of the foregoing, we see no need to
evaluate any other option.
13.

Illinois Comment (A-116):

The Illinois Department of Public Health identifed additional information that
supported the NRC position relating to the corrosivity of Dow NS-1.
NRC Response:
The NRC agrees with the State of Illinois'
Comment from Rose Levering, St.
1.

comments.

Louis, Missouri (A-125):

Levering Comment (A-125):

This question is in reference to the Environmental Impact Statement on Dresden
One. What are the relative possible positive and/or negative effects of using
other decontaminating agents that might not contribute to increased radionuclide mobility?
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How do strong acids, bases, oxidizing agents or citrates, tartrate, oxalate,
gluconate, phosphate, bisulfate, and fluoride measure up to Dow's NS-1.
NRC Response:
Commercially available decontaminating agents contain chelating agents such as
EDTA.
Decontamination chemicals without chelating agents like EDTA have not
been developed which provide decontamination factors equivalent to or better
than NS-1.
In addition, citrates and oxalates are also chelating agents,
although they do not form as strong a complex as EDTA does. The criteria used
were from Commonwealth Edison report (DNS-NS-DI-020, p. 16):
*
*
*
*
*

Greatest possible reduction in radiation levels
Complete dissolution of film
No reprecipitation and deposition
Low corrosion rate
One-solution treatment

The evaluation of other decontaminating agents that were specifically considered
for Dresden I is summarized in Tables 2.3, 2.4, and 2.5 of the FES.
This evaluation shows that these other decontaminating agents did not meet the acceptance
criteria.
The categories of other decontaminating agents specifically suggested in the
comment are evaluated as follows:
Strong acids, bases, and fluorides would not be considered acceptable because
of high corrosion rates. These agents may be considered only for decontamination as a precursor to plant decommissioning when high corrosion rates can
be tolerated. Oxidizing agents, citrates, and phosphates result in low decontamination factors compared to NS-1 as seen in Table 2.4 of the FES.
Oxidizing
agents and citrates (APAC) also require a two-step decontamination process which
does not meet the one-solution treatment criteria. The use of other agents
(tartrate, oxalate, gluconate, and bisulfate) would not be expected to result
in good decontamination factors.
See NRC response to McCauley's Comments 1, 2, 3, and 4.
Citizens Against Nuclear Power of Chicago,
1.

Illinois comments (A-126):

CANP Comment (A-128):

"Any evaluation of the public health and environmental consequences of the proposed Dresden One 'decrudding' must begin with an estimate of how much insoluble
radioactivity there is on the surface interior to the primary coolant boundary,
of what nuclides this material is composed, and in what proportions."
NRC Response:
See NRC response to McCauley's Comment 3 and Citizens for a Better Environment's
Comment 5.

8-43

2.

CANP Comment (A-129):

Concerning whether the radioactive waste produced by the "decrudding" will be
sucessfully solidified and packaged.
NRC Response:
See Section 4.2.2 of the FES.
3.

CANP Comment (A-131):

Concerning whether a place will be found to dispose of the barrels of decontamination waste, and whether the chelant-bound.radionuclides in the decontamination
waste will not leach out and become environmentally mobile.
NRC Response:
See NRC response to Ayres'
6.

Comment 2, Banaszak's Comment 6, and ISEA Comment 6.

CANP Comment:

Concerning whether the process will result in any radionuclides dissolved by
the decontamination solvent being released to environments around Dresden.
NRC Response:
Dow conducted extensive pilot evaporator tests to examine the physical properties of NS-1 solvent during the evaporation portion of the decontamination.
The results are published in Dow report No. DNS-D1-016, "Technical Study for
the Chemical Cleaning of Dresden 1." Evaporation decontamination factors based
on sodium ion concentrations were at least 105.
Concentrations of volatile
species in the NS-1 overhead were reduced to a few parts per million (ppm) in
ammonia and inorganic carbon by treatment with the hydrogen form of a strong
acid ion exchange resin. Filtration through activated charcoal reduced levels
of organic constituents in the overhead to 50 ppm. Tests also showed that at
125'C, 99.85% of the dissolved metals will remain in the liquid phase, 0.12%
are carried with the steam, and 0.03% are in an aerosol form.
These tests provide evidence that there will be no danger of significant amounts
of chelant-bound radioactivity being released to the Illinois River.
5.

CANP Comment:

Concerning whether the decontamination process will weaken or corrode critical
plant components, leading to increased risk of dangerous nuclear accidents.
NRC Response:
Many documents have been submitted to the NRC for review and comment describing
the test program on the materials identified.
These are also available in the
NRC Public Document Room.
They include, among others, "Technical Study for
the Chemical Cleaning of Dresden 1," report DNS-D1-016, dated June 15, 1977,
with enclosures, including earlier work of Staehle and Agrawal at Ohio State.
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Responses to NRC staff questions were submitted May 2, 1978 to Mr. Dennis Ziemann.
Also submitted were a final report, "Supplemental Metallurgical Studies," performed by Dow dated January 24, 1979, (report No. DNS-D1-029), and a series of
reports and progress reports from General Electric by W. L. Walker and co-workers,
including NEDC-24143, September 1978 and others. All of these reports contain
sufficient information to ensure that significant corrosion of the Dresden 1
materials will not occur during the decontamination; they form the basis for
the staff's conclusion that this decontamination can be performed safely.
6.

CANP Comment:

Concerning whether the proposed "decrudding" process is experimental.
NRC Response:
Dow NS-1 decontamination solvent has been used to decontaminate full-scale
components and subsystems of operating nuclear power reactors.
The NRC staff
has reviewed these decontaminations and the laboratory and pilot scale tests
submitted by Dow and CECo in support of the proposed cleaning and conclude that
this decontamination process.
See NRC response to Ben Ruekberg's Comment No. 3.
7.

CANP Comment (A-134):

Concerning whether the occupational radiation exposure incurred by the
"decrudding" has been and will be as low as claimed.
NRC Response:
See NRC response to Illinois Safe Energy Alliance's Comment 2.
8.

CANP Comment (A-134):

The NRC has not considered "all possible alternatives."
NRC Response:
Under NEPA, the authorizing agency is not required to consider "all possible
alternatives" to a proposed action when the environmental impact of the proposed action has been determined to be acceptable.
The alternatives that have
been considered are those which can reasonably be expected to be utilized instead
of the proposed action. We have modified Section 5.0, "Impact of Alternatives,"
to discuss the impact of deferring the Dresden cleaning, based upon CECo's
intention to wait until 1986 to return Dresden 1 to service.
The U.S. Environmental Protection Agency, Washington, DC, William J. Hedeman,
Jr., Director of the Office of Environmental Review, has commented (A-138).
1.

EPA Comment (A-139):

EPA recommends that NRC prepare a generic EIS discussing the options for waste
treatment and disposal from all likely decontaminations of nuclear power reactors.
EPA further proposes that this generic EIS address the cumulative environmental
impacts of all decontaminations.
Given the uncertainty concerning the continued
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availability of disposal facilities, EPA believes that this generic EIS should
also discuss the availability of environmentally sound waste disposal
facilities in the future.
NRC Response:
See NRC response to CBE's Comment 1.
2.

EPA Comment (A-139):

It would be helpful to both technical and non-technical readers if diagrams of
the plant layout and process flow were included. The diagrams should show the
design features that mitigate emissions to the air (Section 4.2.2.B.) and those
that preclude releases to the Illinois River. Most chemical processing operations can be more easily understood with such diagrams. The FEIS should also
address the cumulative impacts of the emissions added to those from the other
Dresden units and compare them to EPA's Uranium Fuel Cycle Standard (40 CFR
190).
NRC Response:
We have added drawings of the plant layout and process flow.
in Appendix B.

They are contained

The existing Technical Specifications for the Dresden station are formulated
from the standpoint of the three units operating together. They are designed
to conservatively implement the dose limits of 10.CFR Part 20. In addition,
the Commission has informed all licensees that they are obligated to stay within
the requirements of 40 CFR Part 190.
3.

EPA Comment (A-139):

Additional piping and equipment will be installed in order to decontaminate
the piping of Unit No. 1. Once the decontamination is completed, these modifications may be removed. The FEIS should discuss whether this equipment will
be contaminated and require special disposal and/or cleanup measures.
NRC Response:
Section 3.0 has been modified to discuss the disposal of decontamination
equipment.
4.

EPA Comment (A-139):
Section 4.3 contains a discussion of postulated accidents. This section should
briefly discuss what contingency plans exist in the event of unplanned releases.
NRC Response:
Section 4.3 has been expanded to describe the Dresden Station Emergency Plan
more fully. This plan provides a plan of action to deal with a spectrum of
accidents which range from minor onsite spills to the design basis loss-ofcoolant accident. The contingencies addressed in this plan bracket any potential accident that could occur during the decontamination.
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5.

EPA Comment (A-139):

The EIS makes it clear that no free liquids will be present in the decontamination waste; however, other waste buried in the same waste trench at the
disposal site might contain toluene or xylene, which could dissolve the Dow
vinyl-ester resin in which the radionuclides will be solidified. This problem
should be addressed in the final EIS.
NRC Response:
See NRC response to ISEA's Comment 7.
6.

EPA Comment (A-140):

Section 4.2.1 contains the discussion of occupational radiation exposure, yet
does not clearly indicate how the exposures for the decontamination procedure
were determined.
We suggest 1) that a sample calculation be shown and 2) that
the occupational exposures from the decontamination operation be summarized in
a table in the final EIS. Section 4.2.1.C appears to contain an "additional"
exposure of 100 rem which may or may not be an additional exposure over and
above the 300 rem identified in Section 4.2.1.B. The final EIS should identify
what the specific tasks are in the procedure that produce the highest individual
occupational dose.
NRC Response:
The licensee's man-rem estimates are based on a detailed study of the number
of workers, man-hours, and dose rates associated with the operations of decontamination, cleanup, waste disposal, and return to operation of Dresden 1.
Using estimates based on actual construction practices, the licensee determined the number of man-hours required to perform each stage of a particular
job. For example, the total man-hours required to install a particular pipe
would be determined by summing the man-hours required for such tasks as
scaffold installation, removal of insulation, pipe rigging, pipe connecting,
pipe support installation, installation of insulation, quality assurance and
quality control inspections, scaffold removal, cleanup, and supervisory support.
The licensee used radiation survey data to determine the radiation fields
associated with each of these operations. The product of the man-hours and
dose rate gives the licensee's estimate of man-rems associated with each job.
A 1977 breakdown of the licensee's man-rem estimates for the entire Dresden
decontamination process is presented in Table 4.1. This shows that the entire
operation was estimated to require approximately 540 man-rems, with 450 of
this amount associated with the pre-decontamination installation phase. With
90% of the pre-decontamination installation completed, the licensee reported
that the occupational exposure expended that can be attributed to the original
estimated jobs had been kept to approximately 200 man-rems (as compared to the
original estimate of 0.90(450) ! 400 man-rems).
The licensee expended an additional 84 man-rems during installation, which was not planned for and was not
included in the original estimate of 450 man-rems.
Extrapolating the dose of
200 man-rems already incurred for 90% completion of the pre-decontamination
installation to 100% completion results in 225 man-rems.
When this number is
added to the 84 man-rems already incurred from non-planned work, and the 88
man-rems estimated in Table 4.1 for decontamination, return to service, and
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radwaste operations, the total estimated dose for the Dresden decontamination
comes to approximately 400 man-rems (see Table 4.1).
7.

Comment

Table 1 (page 2-2) should indicate that cobalt-58 has a half-life of 71 days
and that manganese-54 has a half-life of 303 days.
(The same corrections should
be made to Table 1 in Appendix A on page 4.)
[These tables should also list
the estimated concentrations of long-lived corrosion products such as iron-55
(half-life of 2.6 years, nickel-63 (half-life of 92 years), and nickel-59
(half-life of 80,000 years).]
NRC Response:
The table (now Table 2.1) has been modified as recommended.
No nickel-59 has
been detected in any of the specimens taken from Dresden 1; therefore, it has
not been included in the updated table.
8.

EPA Comment (A-140):

The list in Table 4 (now 2.4) of decontamination factors for alternative cleaning
solutions should include the decontamination factor for NS-1.
NRC Response:
Table 2.4 has been modified as suggested.
9.

EPA Comment (A-140):

The response to question 3 of the ISEA petition incorrectly lists 10 nanocuries
per gram as 10 - Ci/gm. This should read 10-8 Ci/gm.
NRC Response:
We have corrected the error.
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In addition to the above written comments, the NRC held a public meeting on
August 14, 1980 in the Morris Illinois Holiday Inn.
Statements and conments
were received from the below listed individuals. A verbatum record of these
comments and the NRC staff's responses is available in the Morris Illinois
Public Document Room at the Morris Public Library, 604 Liberty Street, Morris,
Illinois.

Commenters
Robert Goldsmith Attorney for Citizens for a Better Environment
Catherine Quigg, Pollution and Environmental Problems Inc.
Edward Gogol, Citizens Against Nuclear Power
Marilyn Schineflug, Illinois Safe Energy Alliance
Thelma Corbin
Themis Klotz
Kay Drey
Mary Ellyn Commare, Citizens Against Federal Takeover
Denise.Rose, Citizens for Repsonsible Energy
Larry Spivak, Citizens for Responsible Energy
Edwin McCullough
Neil Dunaetz
Linda Willareth, Citizens Against Federal Takeover
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DEPARTMENT OF THE ARMY
ROCK ISLAND

DISTRICT. CORPS OF ENGINEERS

CLOCK TOWER BUILDING
ROCK ISLAND.

ILLINOIS 61201

REPLY TO
ATTENTION OF:
o :
:--- .5.C3

NCRED-PB

Director
Division of Licensing
US Nuclear Regulatory Commission
Washington, DC
20555
RE:

Draft EIS for Primary Cooling System
Chemical Decontamination at Dresden
Nuclear Power Station Unit No. 1

Dear Sir:
The referenced draft Environmental Impact Statement (EIS)
because the Dresden Power Station is
boundaries.

was forwarded to us

now within the Rock Island District

We have reviewed the draft EIS and have no comment.
Sincerely,

DOYLE
Chief,

.MCuLLY
P.E.
(
Engineering Division

to
e.,
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U.S. DEPARTMENT OF AGRICULTURE
ECONOMICS, STATISTICS, and COOPERATIVES SERVICE
WASHINGTON,

D.C., 20250

June 10, 1980

Mr. Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
Dear Mr.

Crutchfield:

Thank you for the Draft Environmental Statement relating
to Primary Cooling System Chemical Decontamination at
Dresden Nuclear Power Station Unit No. 1 at the Commonwealth Edison Company.
We have reviewed Docket No. 50-10 on the above subject
and have no comments at this time.

MELVIN L. COTNER
Director, Natural Resource
Economics Division

SO6-1l 70
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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON

20426
ýN REPLY REFER TO:

June 12,

1980

Mr. Dennis M. Crutchfield
Nuclear Regulatory Commission
Division of Licensing
Washington, D. C.
20355
Dear Mr.

Crutchfield:

I am replying to your request of May 30, 1980 to the Federal
Energy Regulatory Commission for comments on the Draft Environmental Impact Statement for the Dresden Nuclear Power Station, Unit
No. 1. This Draft EIS has been reviewed by appropriate FERC staff
components upon whose evaluation this response is based.
The staff concentrates its
review of other agencies' environmental impact statements basically on those areas of the electric
power, natural gas, and oil pipeline industries for which the Commission has jurisdiction-by law, or where staff
has special expertise
in evaluating environmental impacts involved with the proposed action.
It does not appear that there would be any significant impacts in
these areas of concern nor serious conflicts with this agency's
responsibilities should this action be undertaken.
Thank you for the opportunity to review this statement.
Sincerely,

/'-Jack

M!. H4ne r.a'n
, n

Advisor on Environ;:*ental Quality

QIJ
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6600 Pershing Ave.
University City, Mo.
June 17, 1980

63130

Director, Division of Licensing
United States Nuclear Regulatory Commission
Washington, D. C. 20555
Dear Sir:
I have read the Draft Environmental Statement related to
Primary Cooling System Chemical Decontamination at Dresden Nuclear
Power Station Unit No. 1, Commonwealth Edison Company, Mfay 1980,
Docket No. 50-10, U. S. Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation, and have the following questions:
1. In Appendix A to the Draft Environmental Statement (DES),
in answer to 'is Drey's questions 2 and 4 c, and to the ISEA's
question 4, your staff assures us that, e.l., ".i ration as observed
at the Oak Ridge site would not occur at the Seatty, Nevada or '.anford, w4ashington commercial disposal sites...the
cliaate, geology,
and hydrologic conditions eliminate the possibility..."
(p.9).
The NRC's answers to all
three questions are extensively based on
the writings of MTeans, Crerar, and Duguid, 1976 and 1978.
Perhaps
you are unaware that, in this same 1978 article, Means, Crerar and
Duguid reported that "Varying levels of radionuclide migration from
original disposal sites have been observed at four of these waste
burial sites other than Oak Ridge National Laboratory, includingI...
the Hanford, Washington facilities..."
(p. 1480, Science, vol. 200,
30 June 1978, pp. 1477-1481), citing Price and Ames in "Transuranium
Nuclides in the Environment," International Atomic Energy Agency,
Vienna 1976, p. 191.
Can you explain how this migration of radionuclides can
be going on at Hanford (and probably at 3eatty, since the two sites
are, according to the NRC, so very similar) if,
as your report
repeatedly assures us, "the geological and hydrologic features of
the burial site" make it impossible?
2. The Draft Environmental Statement says, in 4. 2. 3. Radioactive _Jaste Disposal, that the Beatty, Nevada and Hanford, Washington "sites have been chosen as waste burial locations because of
their dry, arid environment and their favorable geologic, hydrologic,
and meteorologic features.
These two sites are located in dry
desert locations where there is a very low annual rate of precipitation and a very deep water table.
These two features combined
with the remote location of these burial sites, provide assurance
that the waste can remain isolated from the human environment for
a period long enough to allow the principal radionuclides to decay
to significant levels."
a. Even "dry, arid" and "remote" deserts support a large
variety of life
forms, both plant and animal, as anyone who has seen
salt
Disney's "The Living Desert" knows.
(1.) Regarding plants: Chelating agents have been used
for years in commercial fertilizers
to increase enormously the
absorption of nutrients, like trace metals, by plants.
After experimenting with absorption of plutionium by plants, Lipton and Goldin

80079305/3
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(Health Physics 1976 vol. 31 pp. 425-430) report that "chelation had
a dramatic effect on plutonium uptake...on the average, the effect
of chelation was to increase uptake by a factor of 1.3 X 1031', i.e.,
increased by 1300%.
They conclude that this uptake by plants makes
radionuclides at large in the environment "a long termhazard in the
A
food chain."
terrestrial
In a similar investigation, Arthur Wallace (Tealth Physics 1972, vol. 22 pp.539-562) says that the chelating a ,ent studied,
one year after the original application of the radionuclide to the
soil,...was still
able to increase uptake of the Americium-241" by
plants.
The chelating agent "could extract 100% of the 241iAm which
had been applied to the soil" (p. 361).
Thus, even if ground water
can be neglected as a migration route out of the burial sites, if
"the barrels were designed to meet the packaging requirements for
transport of the solidified waste and are not designed to serve the
purpose of remainin; corrosion-resistant after burial" (I2tC answer
kppendix L, p. 7), how can you rule out plants as
to .:s Lrey in DES,
a pathway for the chelated radionuclides into the environment?
(2.) Animals eat plants and other animals; this is shat
the "food chain" is all
about.
After chelated radionuclides are
taken up and concentrated a thousand-fold or more by plants, it has
been found that the chelating agents also "enhance the intestinal
Baxter and Sullivan
absorption of plutonium ingested by animals.
found a 700-fold increase in gut absorption w¢hen the chelatino agent
was added to plutonium nitrate administered by gavage to rats"
(3allou, Price, et al., Health Physics vol. 34, 1978,
op.
445-430;
Baxter and Sullivan, Health Physics vol. 22, 1972, P. 785).
Similar
ausoroption was found when rats :€ere administered :round up tumblewVeed which had taken up chelated 239Pu, 2413Am, and 2'4.4Cm.
The
radionuclides were "almost quantitatively excreted in urine," but
"almost quantitatively excreted" is not entirely excreted, and in-estion of any radioactive material which has become lodged in
tissues, organs or other parts of an animal's body can cause continuing irradiation in the person who eats the contaminated meat.
Some
people out west do eat jack rabbit and mule deer meat, which could
contain residual or trace amounts of the Dresden chelated radioactivity
taken up from or near the burial pits by plants.
Clearly this is
another route into the human environment not considered in the DES.
b. Is it not possible that some of the principal crud
radionuclides to be shipped for burial will be longer-lived than
the cobalt-60 isotope you mention?
(1.) Apparently Dresdenhas experienced fuel rod cladding
failures during its
19 or 20 year occupational history, making it
likely that some of the fission products and transuranics thereby
released from the cladding would have precipitated out and mingled
with the corrosion or activation products accumulated on the piping
interiors.
Some common fission byproducts have notoriously long
half-lives, such as plutoniun-239 (24,000 years) and technetium-99
(210,000 years).
(2.) Have you not overlooked some long-lived activation
products which would most likely be present in the crud at Dresden,
as at other reactors: nickel-63 (92 years), iron-60 (300,000 years)
and manganese-53 (200,000 years)?
I might even add, what about one
A-5

3
of the isotopes of the cladding used more recently at Dresden, zirconium?
Zirconium-96 has a half-life
of 3.6 X lo0 7 , or 360,000,000,000,000,000 yearsl
Surely the presence of any one of these should cause questions about an environmental impact statement based on the premise
that the longest half-life
to be dealt with is 5.3 years.
Can you
really "provide assurance that the waste can remain isolated from the
human environment long enough to allow the principal radionuclides to
decay to significant levels?"

3. In the Draft Environmental Statement frequent reference is
made to the "geologic, hydrologic, and meteorologic" aspects of the
waste disposal sites.
I find it interesting that in an affidavit
submittaiin April 1978, Richard 3. McMullen, a geologist in the
Geosciences Branch of the Office of Nuclear Reactor Regulation,
US;RC, testified
that "based on a study of the Cascade volcanoes,"
includinz M"t. St. Helens, "'.ie believe that there will be no increase
in activity based on the experience of the past 10,000 years" (P.7;
this affidavit was submitted during the operating license amendment
proceedings designed to permit Portland General Electric Company to
increase the number of spent fuel rods allowed to be stored in the
Trojan nuclear plant "swimming pool").
This was written just two
years ago, and even such accessible and unesoteric journals as Time
and 'ews•sweek are able to tell
us that "scientists had been predicting
a new eruption for five years" (Newsweek, June 2, 1960, p. 25).
.oreover, not just any scientists, but Crandell and M'ullineaux
of U. S. Geological Survey, whom Mic)Iullen cites throughout, predicted
in 1975 "that :,t. St. Helens was the Cascade volcano most likely to
reawaken from dormancy.
'We had predicted ."it. St. Helens would erupt
within 100 years, t said Crandell.
'But then we went out on a limb
and said before the end of the century.'" (M<ational Geoqraphic 1,ews
Service, "Thy Volcanoes Erupt," in the St. Louis ?ost-Dispatch, June
14, 1980)
-nd in. Science, vol 208, June 27, 1980, p. 1446, Crandell
and "Iullineaux "found that
Mount St. Helens
has not behaved at all
consistently" but has swung from relatively quiet lava flows to the
most violent kind of explosive ash eruptions and back again many times'.
Somehow Mc.-ullen can read all
this to mean that a violent
eruption "is considered to be very unlikely within the next few
centuries (Crandell and Mullineaux, 1975).
It would represent a
complete change in activity from that demonstrated during the last
10,000 years" (p. 6).
As for "meteorologic" expertise at the NRC, the same affidavit
tells
us that the NMC staff has concluded that "the prevailing winds
blow away from the [Trojan] plant toward the volcano [Mt. St. Helens]
most of the time and apparently have done so for thousands of years"
(p. 2), and "such an eruption at one of these volcanoes occurring
simultaneously with the wind blowing toward the'site
is extremely
remote" (p.6).
And yet this very thing occurred only two years later,
with volcanic ash falling on Portland, Oregon, farther west than Trojan,
on May 25 and June 13.
iith this kind of record, how can we have any confidence in the
NRC's evaluation of the safety-guaranteeing conditions at Beatty
(near centers of earthquake activity and the underground atom bomb
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testing
grounds) and Hanford (150 miles east of Mt. St. Helens,
now being predicted for the whole Cascade
with volcanic activity

Range)--particularly when radionuclide migration has already
been documented at Hanford?
Sincerely,
Erigid K.
(M•rs.
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
AREA OFFICE
I NORTH DEARBORN STREET
CHICAGO, ILLINOIS 60602
REGION V
300 South Wacker Drive
Chicago, Ulinois 60606

JUN 18 1980

IN

REPLY REFER

5. ISS(Vahl)

Mr. Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
Division of Licensing
U.S. Nuclear Regulatory Commission
Dear Mr. Crutchfield:
Subject:

Draft Environmental Impact Statement Related to:
Primary Cooling System Chemical Decontamination
at Dresden Nuclear Power Station Unit No. 1

This office has reviewed the above referenced DEIS and in regards
to the concerns of the Department has no c

ents.

Binford
El
Area Manager

/0
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TO:

j

United States
Department of
Agriculture

Soil
Conservation
Service

Springer Federal Building
301 N. Randolph Street
Champaign, IL 61820
1980

June 24,
Mr. Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
Division of Licensing
US Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Mr.

Crutchfield:

We have reviewed the Draft Environmental Statement relating to the primary
cooling system chemical decontamination at Commonwealth Edison Company's
Dresden Nuclear Power Station, Unit No. 1.
There appear to be no effects on prime farmland.
Sincerely,

ActýWa&re J Fitzgeraldhj
State Conservationist

cc:

Lett
Smith

Koontz
Chief, SCS, USDA, Washingtc

20013

0Y
týCl`
5

O

The Soil Conser-ation Service
is an agency of me
DePartment of Agriculture

00 Y/o
8006
o

D

SCS-AS-1
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RANDALL L. PLANT
401 South Busey
Urbana, IL 61801

Director

27 June,

Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re:

1980

N.R.C. Docket No. 50-10

Dear Sir or Madam:
This letter is written to serve as a comment on the Draft Environmental
Impact Statement for the above docket (Preliminary Cooling System Chemical
Decontamination at Dresden Nuclear Power Station Unit No. 1).
A)

Cost Comparison of Alternatives

On page 5-2 fo the Draft Evironmental Impact Statement (DEIS), a comparison is made between the cost of permanently shutting down the reactor
versus the cost of the decontamination process. According to the text, the
cost of replacement power is $100,000/day, and, if the plant were to operate
at a 60% availability (sic) factor for 15 years, the total replacement cost
would be $300 million. The report then compares this cost to the $39 million
expected price tag for the decontamination , and-states that the latter is
certainly the better alternative. However, this comparison is faulty on
several grounds:
1) Due to a large expansion program, Commonwealth Edison Company (CECo)
is expected to have a reserve margin of nearly 50% in the mid 1980's. With
this sort of excess capacity, it is highly unlikely that replacement power
purchases will be as high as stated in the report.
In fact, the excess capacity may exceed, by a wide margin, the entire capacity of Dresden I.
It is
therefore highly inaccurate to say the cost of replacement power will be
$300 million. There may very well be no additional cost at all.
2) The cost of replacement power, if any, should not be compared to
only the $39 million cost of the decontamination, but rather to the total
cost of producing this equivalent energy. These costs would include fuel,
operations, and maintenance cost for the Dresden unitover its expected
15 year lifetime.
3) It is highly unlikely that Dresden I will continue to operate for
an additional fifteen years. As concern for safety of nuclear power plants
increases, it is very likely that the oldest reactors will be:shut down first.
It is also very unlikely that Dresden I will operate at a 60% capacity
factor for the next fifteen years (The report states "60% availability", I
assume this is an error, and that the authors meant to say "capacity factor).
Between 1960 and 1980, Dresden I had a capacity factor, on the average, of
46%.
Even if one takes into account the past five years of down-time, the
total is still barely over 61%. The future capacity factor of the plant is,
at best, likely to be little more than the historic average of about 45%. coo
B)

Lack of Independent Analysis
Throughout the report,

the authors refer to tests that have been

made on the proposed process.

oo~ooo

In every case,

p
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these tests were made by

k
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Dow or CECo. One can justifiably be very skeptical of the validity of
any test made by an industry on a product it is trying to sell or promote.
It is imperative that the NRC obtain independent analyses of
the processes involved here.
I would therefore recommend that the NRC:
1)i Appoint at least one, and possibly more, ad hoc commissions to fully
examine the decontamination process. This commission should be comprised
of qualified individuals who have no ties with the nuclear industry and
who have previously expressed skepticism of aspects of the nuclear industry.
They should be awarded full access to all relevant data, and their final
report should serve as addressing the "other side" of the decontamination
process (now only addressed by the industry/utility reports).
A good
example of this mechanism is the recent study by the Union of Concerned
Scientists with regard to the venting of gases at Three Mile Island,
2) Upon completion of the report, a public hearing should be held to
discuss findings by this ad hoc group, as well as the literature provided
by D ow and CECo. This hearing would lead to a complete airing of all
opinions on the matter, and would mitigate concerns about improper
decisions.
Given that the decontamination process will most likely be repeated at many
other stations in the future, this kind of detail and review is justified..
I encourage you to implement it.

Sincerely,

Randall L. Plant

A-II

Manvin I. Lewis
6504 Bradford Terrace
Phila. PA 19149
Pa6-28-80.

RECEIVED

Office NRR
,
JUL 1 Ah 1104
,"
U.S.N.R.C.
Washingtin D.C. 20555
G
Sir:
U~
'E
7~~
Please accept the following letter as my commeAd on• .:CTI
/
NUREG 0686 Draft Environmental Statement PRIMATY COOLING SYSE1
CHemICAL DECONTAMINATION AT DRESDEZZN NUCLEAR POWER PLANT.
I saw this DEIS advertised for comment in the Federal Register.
Since several nukes in the PA area will hea4i to be similarly treated
in the future , I ordered it for comme•.- tosee what the industry
has in sbore for this area.
I was not disappointed. It is a totally deficient document.
although there has been no similar treatments for nuclear power
plants , there have been many similar d=
cleanouts for non nuclear
power plants.
This document does not reference any of the problems that have
been faced in refurbishing non nuclear power plants for elongated
operating times. These problems have been large and many.
Occasionally . the problems in cleaning and refurbishing non nuclear
power plants have been so great that the effort was suspended and
the plant retired. The problems included major leaks whei the crud
was removed;
difficulties in removkig blockage; formation of
blockage due to saturation of cleaning solution ; and many others
that I cannot remember.
good lobk at the problems involved in cleaning out a non nuclear
power plant would probably turn the cost benefit equation around
the other way. A poor cost/ benefit equation is indicated
which would mean that cloding down the facility is the best
solution.
Marvin I. Lewis
6504 Bradford Terrace
Phila. PA 19149
215 CU 9 5964.
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MEMORANDUM

AND WELFARE
EDUCATION,
HEALTH,
DEPARTMENT OFPUBLIC
HEALTH
SERVICE
FOOD AND DRUG ADMINISTRATTON

TO

Director

DATE:

June 30,

1980

Division of Licensing
U.S. Nuclear Regulatory Commission

FROM

Consultant (HFX-4)
Bureau of Radiological Health

SUBJECT:

Draft EIS - Primary Cooling System Chemical Decontamination at

Dresden Nuclear Power Station Unit No. 1
The Draft Environmental Impact Statement, NUREG-0686, May 1980, related
to the Primary Cooling System Chemical Decontamination at Dresden
Nuclear Power Station, Unit No. 1,. Commonwealth Edison Company has been
reviewed by the Bureau of Radiological Health, Food and Drug Administration. We have the following comments to offer.
1. Our assessment of the proposed decontamination operation
indicates that the planning, system testing, and training of
personnel provides adequate assurance that the occupational
radiation exposure will be maintained As Low As Reasonably
Achievable (ALARA).
2.

The Atomic Industrial Formum in February 1980 published a
document titled "An Assessment of Engineering Techniques
for Reducing Occupational Radiation Exposure at Operating Nuclear
Power Plants." Pages 23-24 contains a discussion of chemical
decontamination as a means of reducing the primary source term.
It states in connection with the estimated exposure reduction
that, "the long term effectiveness of decontamination has not
been established. Operating experience indicates that activity
build-up of corrosion products show an increasing trend through
at least five years of operation. Consequently, a system
decontamination would not be effective over the long term and
repeat decontamination would probably be required at least
every five years to gain substantial reduction." It would be
appropriate for the DEIS to contain a discussion of the need
It is noted that the
for repeat decontamination operations.
staff analysis of future occupational exposure savings is based
on a five year period of operation.

3.

As an editorial comment the last sentence of the first
paragraph under section 4.2.3, Radioactive Waste Disposal should
read "... principal radionuclides to decay to insignificant levels".

coo

I/o
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Director, Division of Licensing,

NRC

4.

The environmental impacts of postulated accidents are discussed
in section 4.3.
Even though accidental releases of radioactivity has a low probability of occurrence, it would be
appropriate to expand this section to include a statement
that coordination with the State of Illinois has taken place.
This is particularly important at this time in view of the public
and State agencies concerns about potential exposure to low
levels of radiation.

5.

The statement does not contain any information on the
monitoring program at the Dresden Nuclear Power Station.
It
would be helpful to expand the statement by adding a section on
environmental monitoring which could specify the adequacy of
the existing program to monitor any accidental releases.

Thank you for the opportunity of reviewing this draft statement.

Charles L. Weaver
cc:
Office of Environmental Affairs,
Mr. Kenneth Taylor, HFV-2

HHS
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DEPARTMENT
GUYOT HALL,
PHONE:

OF

GEOLOGICAL AND

PRINCETON,

609-452-41O1
01.

GEOPHYSICAL SCIENCES

NEW JERSEY O8544

4.•

July 1, 1980

Director,
Division of Licensing
U.S. Nuclear Regulatory
Washington, D.C. 20555

:7
.

Commission

/

,

Dear Sir:
I wish to comment briefly
on the draft environmental statement for
decontamination of the Dresden nuclear power station,
NRC report NURE G-0686,
Docket No. 50-10, May 1980.
I have participated in several research projects relating to disposal of
organically chelated radionuclides and disposal of chelating agents in general.
As a result,
I have become concerned about the prospect of burial of large
quantities of chelating agents in low level radwaste repositories.
This
problem extends, of course, beyond Dresden Unit No. 1 to all
decontamination
operations, present and future.
I am encouraged by the recommendations made since initiation
of this
project that (1) all
waste be disposed of in desert repositories with low
precipitation, deep water tables, etc., and (2) all
chelated waste be segregated physically by an effectively impermeable barrier
from other radioactive wastes in the same repository.
I urge that these points be adopted
as firm requirements for this and all
similar operations in the future.
However, I am surprised that the alternative of physically or chemically
degrading chelating agents after
reactor decontamination and prior to disposal
is treated in only the most cursory fashion in this report (as a brief
response
to question 4d, Appendix A, pg. 12, and not even mentioned in Section 2.4 which
evaluates alternatives).
This recommendation has now been made quite strongly
(Means et al. (1978) Sci., v. 200, pp. 1477-1481, and Means et al. (1980)
in print
Environ. Pollution, v. 1, Ser. B., pp. 45-60), in reports (Means and Alexander
(1980) "The Chelate Problem" Battelle Columbus Lab. Rpt. BMI-X-701, DOE confrom me to
to the NRC (letter
W-7405, ENG92, Task No. 119), and by letter
tract
Dr. J.M. Hendrie dated June 25, 1979).
I note, for example, that the NS-l
chelating agent decomposes at approximately 300OF (pg. 14, Appendix A), only
50°F above the proposed temperature of the decontamination procedure (pg. 3-1),
Chelate degradation would obviate many
and is also chemically degradable.
objections raised regarding disposal of these and similar wastes, and should
Where data are unavailable programs
warrant much more rigorous consideration.
should be undertaken to design and evaluate specific degradation procedures
applicable to large-scale decontamination operations.
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Director,
Division of Licensing

July 1, 1980

page two

I also find it unfortunate that in this report the NRC should have consistently de-emphasized the significance of chelating and other strong complexing agents in the migration of radioactive wastes.
It is the very presence
of large quantities of such compounds to be contained in the waste generated
from decontamination operations that has created much of the present public
concern.
Surely this issue should be addressed directly in your impact statement (where the word "chelating" is now mentioned only once in a passing
reference to the Hanford disposal license, Sect. 4.2.3).
The NRC response to
several questions in the Appendix notes, quite rightly, that observed migration
at ORNL is attributable to fracture flow and high precipitation, but tacitly
de-emphasizes the parallel importance of organometallic complexing and chemical
controls in general.
Obviously the NRC is aware that waste migration is both
a physical and chemical problem, yet this report suggests otherwise: the
chemical problem is not fully acknowledged; pertinent fundamental properties of
the solvent are not noted and discussed.
These properties include biological,
physical, and chemical degradability; complexity constants for selected radionuclides; aqueous solubility; uptake and metabolization by organisms; influence
on distribution coefficients, Kd, for selected adsorbent substrates as a
function of solvent concentration.
Finally, one purpose of reports such as this must be to communicate clearly
with a concerned public.
Unfortunately, the numerous grammatical errors in this
report, repetition and scrambled pagination, and the incomplete responses to
queries such as those noted above do not project an image befitting the NRC.
Sincer ly,

vid A. Crerar
Associate Professor,
DAC:jo
copy: Paul O'Connor
NRC, Washington,

D.C.
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Geochemistry

WASHINGTON
UNIVERSITY
IN ST LOUIS
Department of Biological Chemistry

July 1, 1980
Paul W. O'Connor, Project Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Mr.

O'Connor:

Thank you for a copy of the Draft Environmental Statement related to the
Primary Cooling System Chemical Decontamination at Dresden Nuclear Power
Station Unit No. 1.
I have read the report carefully and am rather disappointed by the fact
that it essentially is a rehash of most of the items that were originally
raised about the dangers accompanying this whole operation.
It appears
to contain practically nothing by way of new information related to the
problem that the decontamination operation will create.
In the letter
which follows I would like to once again point out some of
the dangers that appear to be overlooked by the personnel involved in
this procedure.
My concerns will be listed in a series of items which I
have written below.
1) The report seems to totally overlook other possibilities
for disposing of the chelated radionuclides which will be obtained from the wash of
the cooling system.
The major environmental importance and the major
reason for this operation coming under the criticism of people who are
aware of the dangers of radioactivity stem from the fact that the products
are in a highly mobile form.
The mobility of the radioactive waste is
due entirely to the presence of the chelating agent(s) and not a single
new possibility has been described for removing or destroying the chelated
form of these products prior to burial.
Thus, all
of the radioactivity
which will be obtained by the cleanup procedure will remain in a form
which is biologically highly mobile.
It is this chelation process itself
which represents the major danger both for this single washout procedure
*and others that may follow for similar reasons.

The Nuclear Regulatory Commission, if it is to truly be concerned with
the dangers of this new procedure, should have taken into consideration
the possibility for isotope migration which will result from this chemical chelation.
The danger which arises from the fact that these chelated
radionuclides can migrate into the environment has not really been dealt
with in the draft report.
The fact that they are being put into a solidified form does not change this fact. Data from studies reported from a coo•
variety of places indicate that leaching of the chelated radionuclides
from the solidified storage material is possible.
Indeed throughout the
literature which I have read it is made very clear that the polymerization within the barrels is solely for the purpose of transportation.
It
will in no way prevent the eventual leaching of the chelated radioactive
waste into the environment.

s
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2)
The proposed decontamination of the cooling system involves the
removal and disposal of a large amount of highly radioactive substances.
In communications from the N.R.C. the amount has been estimated to be
3,000 plus or minus 1,000 curies.
The large indicated error in this
estimate suggests that it was obtained by inadequate experimental procedures and further studies should be made to obtain a more precise
value. Any environmental impact of the decontamination procedure will be
directly related to the total amount of dangerous radionuclides removed
during the decontamination, and present estimates of the amount are not
satisfactory.
3)
In addition, on page 2-2 of the draft statement, no measurements of
59 iron, 51 chromium, or 63 nickel are found.
This suggests that either
they were not measured in the test samples or they are not present.
It
would be astounding if no iron, chromium or nickel were found in this
crud which is being generated by the materials in the cooling system and
which contain a large amount of steel.
The estimates of the nuclides
present in this crud (Table 1) to my mind would be expected to include
iron, chromium and nickel since these are elements which are found in any
stainless steel piping system.
I realize that the data I have seen
suggest that part of this cooling system is constructed of Monel.
However I find it difficult to understand why stainless steel components
which must certainly be part of this cooling system do not contribute
measurable amounts of neutron activated forms of iron and other metals of
this sort.
4)
Initial plans for removing the waste from Dresden to some storage
site involve the polymerization within steel barrels.
It seems certain
that after polymerization the possibility exists that small pockets of
free chelating agent will remain in these transportation drums.
These
small pockets of chelating agents are highly corrosive toward the mild
steel to be used for transport.
In fact, adequate data from the Brookhaven
National Laboratory support the corrosiveness of this cleaning material.
Data which I have read from the B.N.L. indicate that an uncoated container
will be reduced to about 25 mils thickness after 3 months.
Such corrosiveness means that in a few instances pitting will occur, resulting in
leakage from the barrels after a relatively short time.
In fact, not
knowing how long it will be between placing the chelated crud in the
barrels and arrival at the burial site and assuming this to be weeks
rather than days, it is almost certain that some pits will produce leaks
in the barrels.
Indeed, in a memorandum to Paul O'Connor, C. Bishop
describing the dangers of the use of the mild steel barrels, Mr. Bishop
notes, and I quote, "We recommend that a container which can withstand
corrosion better than the 55 gallon mild steel drum be used at Dresden
based on test results and assuming that the time from solidification in
the drums to disposal may be longer than a few months."
Thus even the N.R.C. is unhappy with the use of these drums.
Yet on p. 3-1
of the environmental impact statement and I quote, "After processing the
concentrated waste solution will be solidified in 55 gallon drums using
the process developed by the Dow Chemical Co. etc.".
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Hence to the external viewer such as myself, it appears that the people
-who prepared the environmental impact statement have ignored the dangers
which may arise from the use of these 55 gallon drums.
5)
Should an accident occur during the cleanup operations, procedures
for the protection of the workers and the nearby environment should be
developed prior to the undertaking of the decontamination operation.
Such an accident, however unlikely, could have disastrous results for the
This danger arises once
population and the watershed near to the plant.
again because of the highly mobile nature of the chelated forms of these
evidence of precauThe draft statement contains little
radionuclides.
tions to be used in case of a mishap.
6)
Leaching of chelated radionuclides even when contained in a polymer
Hence data
matrix appears to occur at a measurably significant rate.
provided to me suggested that the so-called solid polymer matrix containing chelated radionuclides when immersed in the water leaked about 1%
Such amounts could be significant or insignificant depending
in 60 days.
factors
accompanying leakage.
While it is true leakage would
on dilution
be greatly reduced at a drier disposal site
dilution factors would also
be reduced.
An environmental study of the potential dangers of pulses of
high concentration of chelated radionuclides leaked from a storage site
should be considered.
In addition one is uncertain about how dry this
will remain.
Recent volcanic activity in an area immediately
disposal site
rainfall patterns.
The disposal
adjacent to the disposal area could alter
site
is within a few hundred miles of the highest rainfall area in the
United States.
One would not have to produce dramatic changes in this
in the Hanford
rainfall pattern to change significantly the rainfall
In addition to the danger of radionuclides already disposed at
area.
this site,
the chelated forms which will arrive there after the Dresden
decontamination multiply this danger significantly, again because of the
mobility of these chelated forms.
7)
Last of all,
perhaps the most worrisome factor in the decontamination
I recently saw a graph of the radioproblem is the element of timing.
Since
activity buildup or crud buildup in the cooling system at Dresden.
beginning operation in 1961, the amount of crud buildup has been nearly
The buildup rate is linear and the graph makes it
trebling every year.
clear to even the most unacquainted observer that the buildup would
Studies of safe cleaning and disposal
rapidly reach dangerous levels.
While the present
operations could have been done as far back as 1965.
dangers of this crud to plant workers is obvious, the urgency of the
The
cleansing operation is unacceptable as a reason for continuing.
N.R.C. should view the Commonwealth Edison request as not a matter of
urgency.
The industry had better than fifteen years to deal with this
They
What have they produced?
matter in a careful scientific fashion.
are proposing to clean this and perhaps other systems with chelating
Albeit
agents.
They will put these chelated nuclides into the ground.
But fifteen years of idleness on their
in the best way they know how.
part in no way mitigates the danger of this now highly mobile form of
radioactivity.
If these materials must be removed and disposed of, the
present solution does not appear to be an environmentally safe way.
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It is with real apprehension that I hope the N.R.C. will temporarily
prevent this approach and aid the nuclear industry in finding a new and
hopefully a safe solution.
Sincerely yours,

Leonard J.

Banaszak

LJB:ss
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July 8,
Director
Division of Licensing
UTS. Nuclear Regulatory
'ashington,
D.C.
20555
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Dear Sir:
! have read the draft
environr2ental statement related to
primary coolin5 , system chemical decontsranination at the
Dresden W•uclear Power Station Unit iMo. one and ,-"e folliwin,
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it doesnt seem safe or
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that only work in
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4 ) I find it difficult to believe or understand why radioactive elements other than Cobalt-60, such as radioactive
Iron-59 and Nickel-63 are of no concern to you.
I
understand they have half-lives considerably lon er than
Cobalt-60 and would be dangerous much londger than the 50
years the polymer is hoped to last.
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515 West Point Avenue
University City, NO 83130
July 16, 1980
Direotor, Division of Licensing
U.oS Nuclear Regulatory Commission
Washington, D. C. 20555
Dear Sir:
Thank you for giving citisens the opportunity to comment on the proposed NRC/DOV/DoW/
Commonwealth Edison chemical decontamination demonstration project at Dresden Unit
One, as described in the Draft Environmental Statement (Draft BIB), NUREG-0686,

issued in May 1980. However, I must protest once again that the public is being asked
to forego answers to questions affeoting health and safety because of Dow's proprietary
rights* The only scientists who know the ingredients of Dow's Nuclear Solvent-i are
those employed by Dow Chemical, Commonwealth Edison, DOE or the NRC -- and these are
the very scientists who have been committed to the Dresden project and NS-1 for at least
several years, I continue to believe that scientists without a financial or emotional
commitment to this project should be given access to the data necessary to evaluate its
potential impact.
My concerns about the Draft BIB and the proposed decontamination center around both
facts that are known and those that are not.
A. How can. anyone be sure an accident will not occur during, the decontamination?
We know that, contrary to basic design and operating guidelines for nuolear power
plants, some areas of the Dresden reactor coolant pressure boundary have not been in-

spected for seven years.

Because of extremely high radiation fields at Dresden One,

caused by the aooumu3ation of crud, Commonwealth Edison "re uested and was granted

relief from some inseorvbe- inspection requirements in 1973.
(Draft BIS, p. 2-5)
That is, for five years prior to the shutdown in November 1978 for the proposed decontamination and NRC-mandated retrofitting, the NRC had "waive(d) inspection requirements for safety-related components in plant locations where significant radiation
exposures could occur." ("Identification of Unresolved Safety Issues Relating to Nuclear Power Plants,w NUREG-0610, January 1979, p. 44).
As a result, critical noszles,
an estimated 40 to 50 primary coolant pipe welds, beltline welds on the reactor
pressure vessel itself, and no doubt other safety-significant ocnponents have not been
inspected for several years. (Draft BI3, pp. 4-1 and 5-2).
How, then, can anyone accurately predict the potential volume or locations of leakage
during the proposed 100-hour flushing? Who knows what will happen when five or ten
tons or more of a caustic, chelate-based solvent come in contact with an embrittled
t*dnty-year-old vessel, corroded heat emhangers and pumps, five miles of convoluted
piping, etc. -- with valves, welds and components fabricated out of literally countless
different metals and alloys?
If this system-wide demonstration project is not an experiment, as the NRC claims
on the first-page-four of the Appendix, why is the federal government helping to fund

it?

If it is not an experiment, why are there so many unknowns?

As "decontamination of reactors" was described by the NRC's Advisory Committee on
Reactor Safeguards in its March 21, 1979, list of unresolved generic items of safety
significance: "At this time the information on full scale decontamination (of
primary reactor systems) is limited. Examples of potential problems include such
items as handling of decontamination solutions, potential hideout of radioactive
products, enhanced corrosion and orud formation following decontamination, and the
possible incompatibility of the different alloys in the pressure boundary with the
decontamination solutions."
B, In the event of an accident during the decontamination, what will be the effect upon
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the workers and the public nearby?
Apparently no one has studied the synergistic effects of industrial solvents
mixed with radiation. Although chelates are administered to workers who have aocidentaily swallowed plutonium or mercury, etc., essential trace elements normally

found in biological tissues or cells are subsequently provided to replace those
materials inadvertently removed. And the quantities involved in the therapeutic
use of chelates are of course miniscule compared to this project.

No one has denied there will be leakage within the plant -- there always has been.
Workers will therefore be exposed to unknown health risks, not only during the
flushing, but during the evaporation, solidification, and shipment of the wastes, as
well. Furthermore, if the chelates are broken down, as they should be to protect the
public, this additional step will also increase the workers' risks. At this point I
am absolutely unwilling to participate in the benefit/risk game* I firmly believe
that neither the workers nor the public should be placed at riski

C. What radioactive wastes and other toxic chemicals are apt to be released to the atmosphere during the evaporation, and ia what quantities?
There seems to have been some debate among scientists at the EPA, NRC and ERDA about
whether the presence of radionuclides in unexpected places at the Maxey Flats, Kentuoky, radioactive waste burial site could be blamed on the ability of nuolides to
migrate at subsurface levels (perhaps, it was hypothesized, because of the presence
of chelates) or whether the evaporator plume from the solidification process was
responsible for the dispersion. (EPA/ORP 520/3-75-021 and EPA-520/5-76/020)
D. Does anyone really know what it is inside the primary cooling system that you want to
let out? Is this perhaps the ultimate Pandora's box? What is the composition of the
crud?
Answers to these questions are important because they affect the reliability of the
NRG's prediction that "the longest lived significant isotope that will be solidified
after the decontamination is Co-60 with half-life of 5.2 years.
Tests have been performed to demonstrate that the stability of the solid polymer will not substantially
alter for over 50 years, corresponding to 10 half-lives of Co-60." (Appeadix, secondpage-five).
1. Fission products8
Although a few fission products are listed on page 2-2 among the radionuclides
expected to be present in the Dresden orud - namely, oerium-141 (half-life of
32 days), oerium-144 and protactinium-144 (290 days), and rubidium-lO3 (41 days),
plus three additional curies of "MFP" or mixed fission products -- is it not highly
probable that a far greater variety of isotopes is present, and a great deal more
radioactivity? And is it not possible that some of the corrosion products, fission
products, and aotinides in the orud may have half-lives.longer than oobalt-60's?
a. Assuming the amount of fission products deposited along the inrr
surfaces of
the Dresden piping is dependent in large part upon the amount of fuel rod
cladding failures, the prognosis for Dresden's orud is not good. In several
publications cladding failures at Dresden One are specifically mentioned.
(1)

In the first place, stainless steel cladding, used at least in the initial
years at Dresden, is virtually obsolete. The only boiling water reactor
still using stainless steel clad fuel is the tiny 47 We reactor at LaCrosse,
Wisconsin.
"Stainless steel is no longer the preferred cladding material for most
light water reactors because it absorbs more neutrons than does Zirca-
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loy. %.. In boiling water reactors, stress corrosion craoking of
stainless steel during normal operation is an additional incentive
(frou
to use Ziroaloy which is not susceptible to this problem.'
a letter to me from Harold Dentom,

Director, Office of Nuclear

Reactor Regulation,

1979; signed by Edson Case.)

dated July 30,

(2)

In an analysis in a GE report of iodine leakage rates at BWRs, the
stainless-steel-clad fuel at Dresden One was cited as having experi(J. L. Skarpolos and R. S.
enced "severe" defects" in March 1965.
Gilbert, "Technical Derivation of BWR 1971 Design Basis Radioactive
Material Source Terms," NEDO-10871, General Electric, March 1973, p. 4-1)
I do not know in what year the switch to Zircaloy cladding occurred,
nor do I know what percent of the cladding has failed each year since.

(3)

But
Dresden One is not unique in having oladding problems, of course.
why is this history of cladding failure and leakage not reflected in
the NBC's projections of the composition of the orud?
As explained by B.C.J. Neil of Ontario Hydro at a conference on radiation shielding several years agoz "Volatile and gaseous fission produots such as radioiodines will iiffuse to and escape from the minutest
holes and cracks in a fuel sheath (cladding).
Water soluble fission
products will dissolve in any water which enters the fuel sheath through
a hole or crack especially when the fuel is temperature cycled (i.e.,
at power changes, shutdowns, or startups)." (from "The Contribution of
Fission Products to Radiation Fields in a Pressurized Heavy Water Reactor,"
pp. 402-3. Although the title refers to a heavy water reactor, much of
the paper deals with problems com-on to all water-cooled reactors.)
While much of the escaped fission products, as well as byproducts of
tramp uranium, solid daughters of noble gases, etc., will stay suspended
in the cooling water and will be filtered out for burial or will be released to the environment, scme will settle out and become deposited as
a part of the crud.
According to Neil, at one plant which had experienced fuel rod cladding failures,

the radiation fields during shutdown

were increased in some parts of the reactor more because of the presence
of fission products (such as zirconium-95 and its daughter, niobium-95,
and Lanthanum-140, daughter of barium-140) than because of corrosion products.
(4) Cladding failures during the first decade of operation at Dresden are also
described in a Bureau of Radiological Health studys "At Dresden, much of
the fission product activity in primary coolant water is attributed to
uranium that had entered the primary coolant several years previously
from failed fuel elements." (B. Kahn, et al., "Radiological Surveillance
Studies at a Boiling Water Nuclear Power Reactor,"1EPA
BRH/DER 70-1,
March 1970, p. 6)
b. Just as there are hundreds of isotopes within a fissioning uranium core at any
one time, so may a great variety of these have escaped during the operating
life of a reactor to seek refuge in the crud. And they are of all ages. Some
example s:

(1)

CesiumAccording to a private communication sent in June 1975 to the authors of
an EPRI study on the buildup of radioactivity, about 10% of the radioactivity
released from a specimen of nickel-iron spinel deposited in the
stainless steel clean-up piping at Dresden One (found during a decontsmination of the clean-up loop) was attributed to cesium-34 (with a half-life
of 2 years) and cesium-137 (30 years).
The major portion of the radioac-
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tivity came from cobalt-60.
(S. G. Sawochka, et al., "Primary System
Shutdown Radiation Levels at Nuclear Power Generating Stations," EPRI
4 404-2, p. 18.4, based on commnunication from J. S. Scott.. Dec., 1975).
While attempting to extrapolate any meaningful projections from just cue
small specimen of crud at Dresden may seem grossly unscientific, apparently the few isotopic analyses available to the nuclear industry are
not much more inclusive.
One of the few primary loop orud deposits analyzed for isotopic information for the above EPRI study, for example,
was retrieved from Indian Point One, and seems to be no larger than 4.5
square centimeters.
By the way, the gamma dose rate of this small
collection of mostly oobalt-60 measured one rem an hourl (EPRI # 404-2,
p. 9.7)
Perhaps this paucity of data explains same of the EPRI authors' pessimism: "In summary, accurate prediction of radiation levels on out-ofcore surfaces or assessment of the effects on shutdown radiation levels
of plant operating practices or minor design variations in current generation BWRs and PWRs are not considered possible within the state-of-theart." (Op. cit., p. 58)
(2)

Iodine:
In an enclosure to an NRC memorandum from G. Knighton, Chief, Environmental Branch, to D. Ziemann, Chief, Operating Reactors Branch 7j2, dated
February 13, 1979, the msnm r in which fission .products may have become
an integral part of the Dresden crud is described as follows: OIodines
and other volatile fission products which may have plated out on the
primary system surfaces will have decayed to insignificant levels before
the cleaning begins so that these isotopes are generally not present."
(p. 7)
On page 4-7 of the Draft EIS a similar statement appears:
"All radioactive iodine isotopes have been decayed to insignificant levels." What
about iodine-129 which has a half-life of 17 million years?

(3) Zirconium:
While I have seen zirconium isotopes in lists
and fission products, zirconium clearly plays
up a reactor, regardless of how it's
labeled.
specifically of Zircaloy cladding failures at
reason to think this reactor alone would have

of both corrosion products
a role in helping to clog
And while I have not read
Dresden One, there is no
been spared.

Since zirconium-95 is listed as one of the isotopes expected to be present
in the orud at Dresden, is it possible that zirconium-93 may be present,
too? Zirconium-95 has a half-life of 63 days; ziroonium-93 has a half-life
of 900,000 years. Do you expect the radioactive zirconium to be present
as the result of particles sloughed off of failed Ziroaloy cladding, or
as a fission product, or both?
(4) Transuranics:
While not technically fission products, transuranics are byproducts of
the fissioning of uraniums (I am not meant to understand that sentence.)
The Bureau of Radiological Health's environmental surveillance report on
Dresden One includes an especially important observations Although the
alpha-particle spectrometer used to study the Dresden primary coolant in
1968 was apparently only sophisticated enough to be able to identify one
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group of transuranios in the primary coolant, the presence of one
probably means others would have escaped into the coolant, too. Would
this not also mean that transuranios could be in the crud as well?
The BEH scientists attributed the group of alpha particles to curium-242.
(BEH/DER 70-1, p. 7) Curium-242 has a half-life of 163 days, but many
other transuranios will be around for a lot longer. Such as plutonium.
2. Corrosion products:
a. Should there not have been a long list of corrosion products amid the predominant radionuclides expected to be present in the oxide layer at Dresden,
on page 2-2, Table I, of the Draft EIS?
A list
of the corrosion products activated (irradiated) by stray neutron baubardment within most nuclear reactors reads almost like the periodic table of
elements.
There's not much missing. In the Draft EIS, however, the only
corrosion products listed are cobalt-57, 58 and 60; zirconium-95; and manganese-54. Perhaps because Dresden One has been shut down for a year and a
half, some of the most common, shorter-lived corrosion products may have been
expected to have decayed to insignificant levels -- though oobalt-58 is
listed and it has a half-life of only 22 days.
If there is to be a thorough assessment of the risks of dissolving crud from
the interior of a reactor, and bringing it out into the human (as supposedly
distinct from the worker) environment, should it not include a far wider
range of corrosion products?
(1) The following corrosion products have been specifically identified in
various reports about Dresden One -- that is, over and above the few
mentioned in the Draft EIS: iron-59 (half-life of 45 days), iron-55
(2.7 years), chromium-51 (28 days), coper-64 (13 hours), Manganese-56 (2.6
hours), nickel-65 (244 days), zinc-69(13.7 hours), zinc-65 (2.55 hours; a
corrosion product of Admiralty for example, with which the Dresden One
condenser was tubed until 1969S, sodium-24 (15 hours), phosphorus-32 (14
days), silver-lln0 (253 days), cobalt-57 (271 days), tantalum-182 (115 days).
(a compilation from EPRI # 404-2, December 1976; BR4/DER 70-1, March 1970;
Not included in these
and General Electric # NEDO-10871, March 1975.
studies are coolant activation products, such as nitrogen-13, 16, and
17, oxgen-19, and fluorine-18.)
(2)

In addition, the following elements were listed by the Atomic Energy Ccmmission in WASH-1258 among "corrosion products released to the primary coolant"
in boiling water reactors: silicon, carbon, vanadium, titanium, sulfur,
lithium, tin, tungsten, and molybdenum.
("Final Environmental Statement
Concerning Proposed Rule Making Action: Numerical Guides for ... the
Criterion 'As Low As Practicable'

...

in

...

Effluents,"

July 1973,

Volume 2, p. A-4)
b. And aren't maom

.3rrosion-products long-lived?

For example:

(1) Carbon-14:
Is it not possible that long-lived isotopes of some of the elements mentioned above would be found in the Dresden crud if it were isotopically
analyzed, specifically testing for those components? Once again, my
comments about the composition of the crud are aimed at two basic questions
addressed in the Draft EISs the amount of radioactivity in the crud, and
the potential persistence of its hazard in the human environment.
Apparently cobalt-60 is so prevalent becausd it is the most compon activation product of the natural cobalt that occurs to some extent in almost
all iron and nickel alloys, as well as in stainless and carbon steels. Is
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&6it possible that carbon-14 may be an activation product of carbon
steel, a material no doubt present at Dresden, such as in the condenser.
If so, might some of the carbon-14 have ended up in the oxide
layer?

(2)

Nickel-63,
According to the EPRI report mentioned above on the buildup of radioactivity, approximately 200 pounds per year of nickel is released into the
Dresden One reactor as the result of the corrosion of Dresden's coppernickel and Monel feedwater heaters, an amount "at least an order of
magnitude greater than that at current generation BWRs with stainless steel
feedwater heaters.
(EPRI 4,404-2, p. 18-4) The report explains that this
causes the production of more cobalt-58 and 60.
Does it not also mean that nickel-63 may be produced, too? Nickel-63 has
a half-life of 92 years. I first read of nickel-63 in lecture notes of
health physicist Karl Z. Morgan. He listed cobalt-60, nickel-63 and
iron-59 as the most common corrosion products. Apparently at least some
NRC staff members expect nickel-63 to be present in the Dresden crud also.
In the NRC memorandum mentioned above, dated February 13, 1979, George
Knighton reports as follows:
"By letter dated December 27,

1978, the licensee (Gommonwealth Edi-

son) has committed to analyzing the spent decontamination solvent to
determine the transuranio nuclide content of the solidified waste.
The licensee also committed to sampling the demineralizer discharge
product for Fe-55 and Ni-63 at the beginning and end of the waste
processing cycle to ensure that no Fe-55 or Ni-63 is transferred to
Dresden 1 radwaste or Dresden Units 2 or 3."
While the processes involved in analyzing, ferreting out and keeping the
transuranics, iron and nickel isolated are not at all clear, the fact that
they may indeed be present surely is.
3. According to page 15 of the Appendix,to-the Draft EIS, the Eleottio Power Research
Institute is presently sponsoring research by Battelle Northwest to develop "a
weaker but more frequent decontamination process on line." (emphasis added). I
would certainly hope that neither the NRC nor D09-;allow its licensees to
use non-biodegradable chelates while a plant is on line -- or even during a
routine refueling or maintenance shutdown -- unless the uranium core is removed
in advance (though cores, too, become crud encrusted), and unless the decontamination effluent is kept isolated from the rest of the plant's liquid radwastes
so t1at the chelates can be broken down before shipment and burial.t the corrosiop/fission ptoduots.
E.

In it really a good idea to bond chelates to the Dresden orud -- even if
interiors get oleanert

the pipe

Scientists already know that chelating agents, such as those included in Dow's NS-1,
can cause the accelerated migration of radionuclides through the environment.
The
NM staff says it does not have "field or laboratory tests which quantify the migration potential of radionuclides associated with Dow solvent...." (Draft 3IS, Appendix,
first-page-two).
On the contrary, field data do exist which demonstrate that radionuclides bonded to EDTA, an ingredient of NS-1, have migrated through the environment
at a rate far faster than that expected if the chelates were not present. The very
qualities which make chelates effective as solvents -- their ability to form olawlike

multiple bonds with a metal ion, enabling them to dissolve normally insoluble metal
oxides and to keep them in solution -- are the same qualities that make them a
persistent threat in the environment.
To quote from the abstract of a study by Means,
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in Englands
"Multidentate chelating agents such as NTA, EDTA and DIPA are receiving
widespread use in a variety of industrial applidations and are entering
The presence of these chelates in the environment
natural water systems.
Gan be undesirable because they solubilise toxic heavy metals. We have
analysed the relative biodegradabilities of NTA, EDTA and DTPA in several
different chemical environments.
The objective was to determine whether
any particular chelate is significantly more biodegradable than the others
and therefore more desirable from an environmental point of view ...
Degradation rates of all three chelates are not rapid enough, even under
ideal laboratory conditions, to preclude concern about their release to
the environment." (J. L. Means, et al., "Relative Degradation Rates of
NTA, EDTA and DTPA and Environmental Implications," Environmental Pollution (Series B), Vol. 1 (1980), pp. 45-60)
In the body of the paper a compendium of the primary hazards involved in the use of
chelates includes the following:
"While chelates are used because of their powerful metal-binding properties, it is this same characteristic which may have undesirable envirommental consequences.
For example, EDTA, which is used in nuclear decontamination operations, is causing the migration of 'Co from intermediate-level
waste disposal pits and trenches in the Oak Ridge National Laboratory (ORNL)
burial grounds.
Because it forms extremely strong complexes with rare earths
and actinides, EDTA and similar chelates may also be contributing to the mobilisation of these radionuclides from various terrestrial radioactive waste
disposal sites in the USA. ... Indeed, the presence of significant concentrations of kDTA in 12- to 15-year old radioactive waste at ORNL attests to its
persistence.
Therefore, wherever EDTA and similar compounds have been introduced into the natural environment, the aqueous transport of transition metals, rare earths and transuranics, which characteristically form the most
stable complexes with chelates, will be expected to occur.*..
"Also, chelates may degrade into compounds which still
possess strong metalbinding properties, although probably weaker than the original complexing
agent. ...
"In addition to increasing the solubility of heavy metals, chelates can further increase the uptake of these metals by plants and consequently increase
their ecological recycling rates and the possibility of their entering human
food chains.
If chelates are present in domestic wastes, they may dissolve
copper, lead and iron from plumbing systems and sewage effluents and/or
adversely affect sewage plant efficiency."
That last sentence might make one wonder about the wisdom of putting Dresden One back
on line after the cleaning, though I have heard that Commomwealth Edison may not intend to take that action at any rate, decontamination or not. Apparently the cost
of retrofitting much of the obsolete equipment to bring it into compliance with NRC
requirements may be economically unjustifiable.
Although the full range of components of Dow's NS-l is not available to the public,
in a letter dated April 18, 1980, to U.S. Senator Howard Cannon from Nevada, the DOE
in Washington, D.C. made the following statement, based on information provided from
the DOE'S Idaho Operations Offices
"The decontamination solvent and first water rinses will be collected and
processed by evaporation.
The resulting liquid waste is estimated to be
60,000 gallons, containing approximately 15 percent etheylenediaminetetra-
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acetic acid (EDTA).
This liquid waste will be solidified using a
proprietary Dow process using polyester resins."

Whether that means 15% of the 60,000 gallon sludge (the Draft EIS estimates 20,000
gallons on page 4-6) or 15% of the Dow solvent, Ido not know. Nevertheless# the
remainder of the letter to Senator Cannon reveals many other important facts and
opinionss
aIn general, concerns about the disposal
of decontaminating agents like EDTA
by shallow land burial are appropriate and shared by the Department of Energy.
The Department is currently sponsoring the following related research programas
1. The quantitative effect of agents such as EDTA upon the mobility of radionuclides in the soil is being determined.
2. Techniques are being developed to stabilize old burial trenches.
3. Techniques are being developed to destroy organic compounds such as EDTA.
One such method would result in a final product encased in glass.
'Disposing of the waste from the decontamination of Dresden I at the Beatty
site, however, should not pose a significant hazard.
The Dow resin is water repellent, and the lack of water at the Beatty site will severely limit any migration of radioactive waste.
In addition, the predominate nuclide is cobalt-60,
which has a 5.2 year half-life.
*The Dresden I decontamination process will probably not be used to decontaminate
other reactors.
The process is applicable only to boiling water reactors, and
the proposed process is not economical.
The sponsoring utility, Comnmonwealth
Edison, is in fact considering a different process for Dresden II." (from
Sheldon Meyers, Deputy Assistant Secretary for Nuclear Waste Management, DOE.
Original signed by R. G. Rcmatowski)
Even just one or two of the above statements alone should provide reason enough for
the Dresden Ote froject7-to be postponed.
Data unearthed (1) by the Department of
Energy after the crud has been bonded to the chelates and brought into the environment may be too late.
F.

Does anyone know for how long Dow's solidifying plastic resins will be able to keep
chelated radioactive wastes solidified"?
I don't know how to comment on the reports of laboratory tests performed by Dow of
its own solidification agent other than cynically. Nevertheless, even without being
able to unscramble which Dow and Brookhaven tests were which in the Draft EIS, it
seems clear that some cobalt-60 can and did begin leaching out of the radioactive
wgste/Dow NS-]/Dow polymer matrix when immersed in pure distilled water in only one
weeki Although none of the solidification tests was trying to simulate burial
ground conditions, do they not all indicate that the Dow matrix is indeed porous and
that chelated cobalt-60 remains highly mobile?

If one adds to those laboratory studies the field data from Oak Ridge, Tennessee
(Means et al., Science, Vol. 200, pp. 1477-1481), Maxey Flats, Kentucky (research in
progress at the
T. Geological Survey in Denver, Battelle - Columbus Laboratories,
and Brookhaven National Laboratory), and West Valley, New York (research in progress
at BNL), can anyone still
be wondering whether it is wise to experiment in nature with
huge quantities of Dow's plastic resins to see if they can really keep huge quantities
of chelates from keeping huge quantities of radionuclides in solution -- as the
chelates apparently are wont to dot
What is

the expected lifetime of the Dow vinyl-ester-styrene
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under burial conditions, and when subjected to radiation and chelates? As studies
in California, South Dakota and Illinois have shown, data collected in Oklahoma also
indicate that "low levels of many potentially undesirable organic compounds were
being contributed to groundwater within and immediately under the Norman (Oklahoma)

landfill by solid waste deposited in this landfill." Iwo J. Dunlap et al., fromi a
symposium on_"Uaiitachate from Landfills," EPA-606/9-76-004, March 1976, p. 105.
Emphasis added.)
As the Dow solidification agent breaks down, could it,
too, release
components that in themselves may bond onto the Dresden radionuclides and other wastes
already at Hanford and Beatty, adding to the migration problem?
G. Can anyone be sure the Washington and Nevada sites will remain dry?
A U.S. General Accounting Office report lists
characteristics identified by earth
scientists about America's low-level waste dumps for which inadequate data have been
collected, and "about which not enough is known to reasonably predict the migration
direction and rate (of radioactivity movement) or to determine whether reasonable predictions cG be made." Major information lacking about the Hanford site inoludess
"rate of infiltration (the amount of water that is not evaporated or transpired and
is free to move downward), rate and direction of ground water movement, and interconneotion between shallow and deep aquifers."
The data needed for the Beatty site
includes
"rate of infiltration, and direction and rate of ground water movement."
("Improvements Needed in the Land Disposal of Radioactive Wastes -- A Problem of
Centuries," RED-76-54.
January 12, 1976, pp. 13 and 45-46.)
The same report describes the followings
"Through 1974 over 140 billion gallons of
licuid waste containing about 5 million curies have been discharged into the ground
at Savannah River, Idaho, and Hanford with the intention that the radioactivity would
be trapped as it moecd through the soil beyond the point of release and that the extent of migration would be limited by removing the driving force of further liquid
releases.
As soon as technically and economically practical, ERDA (DOE) plans to
discontinue such practices."
(Ope ci .e pp* 5, 6)
Where are those Hanford liquid wastes now?
Because of the possibility that long-lived transuranics and fission products may be
present in the crud at Dresden, as well as long-lived corrosion products; and because
chelates in the proposed Nuclear Solvent-l are known to cause the migration of radionuclides through the environment; and because neither the proposed polymer matrix nor the
mild steel drums is capable of serving as a permanent barrier to keep the Dresden wastes
segregated from other known and unknown, liquid and solid wastes already present at the
Hanford and Beatty sites or apt to arrive in the future; and because Mother Nature -who is in charge of 500-year rainfalls, the Columbia River and the Amargosa, groundwater
and aquifers, the Cascade Mountains, earthquakes and climates -- refuses to be held
accountable, I urge the Nuclear Regulatory Commission to withhold its permission for
Commonwealth Edison to use chelates to flush its crud out into the human enviromment.
Sincerely,

Mrs.
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Leo Drey (Kay)

Northern Illinois University I
DeKalb, Illinois 60115

Department of Biological Sciences
815 753 1753
815 753 0433
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July 16,

Director
Division of Licensing
U.S. Nuclear Regulatory Commission
IWashington, D.C.
20555
Dear Sir:
I submit the following comment on the draft environmental statement for
decontamination of the Dresden 1 nuclear power station, NRC report NUREG
-0686, Docket No. 50-10, May, 1980.
4.2.2.

(C)

EIS

"Leach tests on samples indicated that the Dow solidification
process is equivalent or better than other solidification methods
being routinely employed by nuclear power plants"

COMMENT

In view of the long-term nonbiodegradability and rapid migration
of chelated radionuclides and MFP in ground disposal, leach tests
must demonstrate decided superiority over solidification methods
employed routinely by nuclear power plants.
What leachate was used by Dow for testing chelated samples
solidified by the Dow method? How close in composition was the
test lechate to that anticipated at the disposal site? pH?

EIS

"The amount of radioactivity of toe solidifed radwaste amounts
to less than 0.1% of the 4.3 x 10 Ci of total radioactivity
shipped to commercial burial sites as of 1977.
The volume of
solidified radwaste expected to be generated by the Dresden
Unit 1 decontamination operation amounts to less than 0.06%
of the 1.8 x 10 cubic feet of total radwaste shipped to commercial
burial sites as of 1977"

COMMENT

Means, Crerar, and Duguid (Science, Vol. 200) state: "In the
United States there are six commercial and five Energy Research
and Development Administration terrestrial radioactive waste
burial sites which have in the past received or are currently
receiving low- and intermediate-level radioactive wastes.
Varying levels of radionuclide migration from original disposal
sites have been observed at four of these burial sites other
than ORNL, including the Savannah River Laboratory, South
Carolina; the Hanford, Washington facilities; West Valley, New
York; and Maxey Flats, Kentucky. The Chalk River facility in
Oanada has experienced similar migration problems.
Actual
C-'0
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migration of Pu, the presence of Pu in'the dissolved fraction of
leachates, and the existence of mobile Pu-contaminated leachates
in waste pits have been reported at the Hanford, West Valley, and
Maxey Flats facilities, respectively. Complexing agents are
either present or suspected to be present in waste at Chalk River,
West Valley and Maxey Flats"
The above implies complexing agents play an important role in
the unexpected migration of radwaste at Chalk River, West Valley,
and Maxey Flats, in addition to ORNL and Savannah River. Hanford,
Washington - one of the two proposed sites for the decontaminated
Dresden radwaste - experienced plutonium migration. Does the
proposed disposal at Beatty or Hanford mean the introduction of
complexing agents to these sites? In view of the large radioactive burden (4.3 x 106 Ci) in place at commercial burial
sites as of 1977, what worst Case effect (e.g. 100 year flood;
earthquake) would result from the presence of NS-l (solidified
from an original 85,000 gallons) at either Beatty or Hanford
(waste to aquifer distances 300' and 290' respectively)?
In the past year or so both sites denied burial of low level
radwaste from Commonwealth Edison Company. What assurance is
there the Dresden waste will be accepted now? In the future?
Is Commonwealth Edison, the NRC, and the EPA prepared-to accept
the indefinite storage of decontaminated radwaste on-site?
Observations by Means, et al., on the acknowledged migration of
persistent and highly toxic radwaste at sites widely diverse in
climate, geology, and content of radioactivity, do not instill
confidence in the ability or willingness of the NRC to satisfactorily sequester the chelated radwaste of Dresden from the biosphere.
5.2
EIS

SHUT THE REACTOR DOWN PERMANENTLY
"The permanent shutdown of the reactor would, therefore, result
in the need to purchase approximately 300 million dollars worth
of replacement power over the remaining 15 years that the Dresden
1 license is in effect. The cost of this alternative to decontamination is significantly more than the 39.5 million doll~ars
expended to carry out the decontamination and is not justified
by any improvement in the quality of the human environment.
Therefore, the immediate shutdown alternative is less favorable
than decontamination"

A-33

Northern Illinois University 0

page 3

COMMENT

The generating capacity over peak load of Commonwealth Edison
Company is sufficient to absorb the shut-down of Dresden 1
without the need to purchase additional power. A generating
reserve of 38 percent, substantially above the 14 percent level
of reserve deemed adequate by the company, together with the
addition of four new nuclear units within the next year or two
provides sufficient reserve to permit the shut-down of Dresden
without the purchase of replacement power.
Since lessons-learned from this experimental decontamination
will be applied to the eventual decontamination of the other
10 Commonwealth Edison reactors in operation or under construction,
the 39.5 million dollar expenditure at Dresden should be reduced
by the amount saved in the eventual decontamination of the other
reactors.

APPENDIX A

(p.

2)

EIS

"Conversely, the commercial waste burial sites at Beatty and
Hanford, where no migration of radionuclides has been observed..."

COMMENT

The actual migration of plutonium has been reported from the
Hanford, Washington Disposal waste site. (Transuranium Nuclides
in the Environment, Price & Ames, IAEC, 1976.)

EIS

"We do not have field or laboratory test results which quantify
the migration potential of radionuclides associated with Dow
solvent, assuming that some escapes from solidified waste and
into the soils of a disposal site"

COMMENT

Recognition of the demonstrated migration of radwaste at sites
across the nation and in Canada requires data be generated on
the migration potential of radwaste associated with NS-l.

EIS

"...another significant difference between the proposed waste
disposal technique and the now discontinued Oak Ridge methods is
that Dresden waste will be disposed of as a solid. At Oak Ridge
over 35 million gallons of liquid radioactive waste was pumped
into the disposal trenches"

COMMENT

In addition to Oak Ridge, Means et al. (ibid.) mention the
migration of waste at six sites in this country and Canada.
What relationship exists among the parameters of average precipitation, liquid waste, complexing agents, and geology at
the six sites?
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QUESTION 4
EIS

"...The NRC response that decontamination wastes from Dresden 1
will be buried in 'dry' areas is not adequate in light of man's
inability to predict climatic conditions over the long time
spans this waste remains dangers to life"

COMMENT

The EIS response does not address this statement.

QUESTION 5
EIS

"...consideration has been given to the fact that organic solvents
present in much radioactive waste can dissolve the Dow solidification agent?"

COMMENT

The EIS response does not address this question.

3a RESPONSE
EIS

"The Dresden decontamination is not an experiment..."

COMMENT

If not an experiment then why the paucity of data on the quality
and quantity of mixed fission products and actinides, frequency
of decontamination procedures over the remaining 15 years of
the operating license, and the rate of leaching under field and
1aborato ry condi ti ons?

3c RESPONSE
COMMENT

I reconmend comparative data on leach rates, solidification, and
leachates between Brookhaven National Laboratories and Dow be
shown in tabular form. The information is currently unclear.

APPENDIX A (3c)
EIS

"We do not know the leach rate of Dow polymer under burial
condi ti ons"

COMMENT

In view of the possible calamities that may occur over the period
of a hundred or more years, it is imperative field tests be
undertaken to quantify the migration potential of radionuclides
complexed with Dow's NS-I.

APPENDIX A (P. 12)
EIS

"The chelating agent can be 'deactivated' (reduced to simple
molecules) thermally or chemically. However, this process has
not been chosen by the licensee because: (1) the leach rate
with chelating agent is tested to be less than those of solidified
radioactivity without the chelating agent and (2) the additional
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process of 'deactivation' adds complication to radwaste handling
and may also result in additional equipment maintenance and
personnel radiation exposure"
COMMENT

These reasons are not supported by convincing evidence.
Dow
appears to have used distilled water alone as a leachate for
the polymer and chelated radwaste and nowhere in the EIS is it
demonstrated reason (2) is true.

APPENDIX A (P. 15)
EIS

"In fact, rather than using stronger chelated agents at Dresden
Unit 1 in the future, it is quite possible that, following the
strong decontamination solution the utility may elect to use a
weaker but more frequent decontamination process on line than is
currently being developed under EPRI sponsorship by Batelle
Northwest"

COMMENT

The experimental overtone to this" statement suggests everincreasing amounts of complexing agents being added to the
environment from this and other future decontaminations.

Bruce W. von Zellen
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Ben Ruekberg
5644 S.
Chicago,

Drexel Avenue
Illinois 60637

July 16, 1980

Director Division of Licensing
Nuclear Regulatory Commission
Washington,

D. C.

20555

Dear Sir,

I find the Draft Environmental Impact Statement by the Nuclear
Regulatory Commission on the Decontamination for the Dresden Nuclear
Power Station, Unit No.
It

1 (NUREG-0686)

an unsatisfactory document.

appears to be a rehash of old responses adorned with meaningless

figures.

For example,

the annual man-rem exposure from Dresden I is

not given, but rather the average from the three Dresden reactors
(1973-1977.)

What is

that supposed to mean?

you telling the exposures from Dresden I?

Don't you know or aren't
If

not,

why not?

it

is

fascinating that the operation will expose workers to one-fourth as
much more radiaticn as one would recieve in one's entire live living
in Denver rather than Washington.

What if

you took in one hour one-

fourth the additional caffeine you would get from drinking espresso all
your life instead of Sanka?

You would be poisoned.

Where did you get

your estimated savings in exposure of 7,500 to 12,500 man-rems?

"The

amount of radioactivity of the solidified radwaste amounts to less than

SWO72 2
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0.1% of the...total radioactivity shipped to commercial burial sites as
of 1977" and occupies less than 0.06% the volume.
is

that the radioactivity is

All that means to me

about 1Y times as concentrated as the average

shipment in that period, not even that the average shipment was safe
or if

it

falls into the concentration range of the previous shipments.

Where does the dollar cost of replacement power (5.2) enter into the
environmental safety of this operation?

I am disturbed by this array

of irrelevant numbers.
Equally meaningless the the claim of proprietary information.
How can a response be meaningful if
solidifying resin are unknown?

the nature of the solvent and the

By precluding the meaningful response

you invalidate the environmental impact statement!
There yet remain a number of unanswered questions.

If

the deposits

in the pipes are "trace quantities of metals (that) have become neutron
activated," what fraction of the deposits are radioactive?
fraction is

If

the

small enough, then the solvent may become saturated long

before the radiation has been reduced.

A much larger volume of solvent

(and solidified waste) will be necessary to accomplish the described goal.
The task will take longer and involve more exposure time to workers
and more corrosion of the pipes by the solvent.

An higher than anticipated

ion content may adversely affect the ability of the solvent and resin to
hold the radionuclides.
Evaporator effluents include Co-60 (Transactions of the American
Nuclear Society, Vol.

34,

June 1980,

p.

154)

that the waste cannot be safely concetrated,

If

monitoring reveals

what alternate methods

have you planned for dealing with the 200,000 gallons of liquid ?
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Radiation can degrade polymers.(A.
Polymers; Malcolm Dole (Ed.)
Some styrene copolymers
than polystyrene itself."

Charlesby,

Radiation Chemistry of Macromolecules)

"are affected by radiation to a greater extent
(Dole,

p.

92)

The waste will not be segregated

from organic solvents such as toluene and x-ylene,
polymer.

There is

Atomic Radiation and

which may swell the

no adequate consideration of attack by microorganisms.

"Microbial degradation of organic material produces a variety of chemical
products which may contribue to the migration of various radionuclides
...

as highly solubilized organo-complexes.... " (Transactions of the

American Nuclear Society Vol.
symposium in Vienna,

34, June 1980, p.

155)

"

At a March

sponsored by the International Atomic Energy Agency,

four German scientists claimed that present standards for exposure to
radionuclides ...

are much too high because the rules for calculating

dose levels ignore the fact that bacteria ...
active cobalt into vitamin 3-12,

in

the ground bond radio-

which can enter the food chain.

asserted that up to 70 percent of the B-12 in

human food is

They

absorbed by

the liver as compared with only 0.7 percent of the inorganic cobalt
compounds and that the biological half-life of organic cobalt is
while that of inorganic cobalt is
sider it

9.5 days.

21)

also all

For these reasons they con-

possible that the nuclear regulatory agencies may be seriously

underestimating potential cobalt exposure."
p.

750 days

(Environment,

Vol.

21,

No.5,

Not only must these three individual effects be considered but
possible synergistic combinations.

Even if

an accidental spill is

seriously increase worker exmosure.

"kept" in the containment,

it

might

Eight workers at the licensee's

facility at Zion were splattered on May 12,
routine operation.
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Furthermore,
waste,

the licensee's record of careless handling of low-level

unreported dumping of tritiatied

water into Lake Michigan and

covering up of violations of security proceedures should be considered.
They militate against entrusting this task to the licensee.
In summary,

for the reasons given above,

I do not feel that the

safety of the proposed operation has been prove.

Sincerely,

Ben Ruekberg
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RPF Ecological Associates
60202

Evanston, Illinois

727 Reba Place

July 17,

1980

Director
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Gentlemen:
I am enclosing the following comments on NUREG-0686, draft environmental
statement related to primary cooling system chemical decontamination at
Dresden Nuclear Power Station Unit #1, Commonwealth Edison Company, Docket

No.

50-10.

I have several reservations about this draft environmental
listed below:

statement that are

I.
I could not find an evaluation of occupational or public radiation exposure
that might result from a serious vehicle accident during transportation of the
solidified waste to a licensed burial facility.
What is the probability factor
of such an accident?
If barrels were broken and solidified waste were spread
onto a highway in a worst-case accident, what would be the level of public
radiation exposure?
Certainly the risks involved of such an accident should
be evaluated as part of potential, although unlikely, radiation exposure.
2.
On page 15 of Appendix A, it is stated that decontaminations of Canadian
and British reactors indicate no evidence for an accelerated recontamination
or crud deposition rate. Were these reactors decontaminated with Dow NS-l?
How many years of reactor operation have passed since decontamination of those
reactors? Were these contaminations on primary cooling systems? Have these
reactors been free of pipe structural problems years later?
3.
In the evaluation of the Impact of Alternatives, the option to shut down
the reactor permanently seems to be inadequately considered.
Will the reactor
really be available as much as 60% over the next 15 years? What is the basis
for computing a cost of $100,000 per day for purchasing replacement power?
Is this the going purchase price? Would electrical generation by coal, by oil,
or by gas result in a cheaper power alternative?
If even 20 million dollars
would be spent to encourage electrical conservation, would there be a need to
replace the power at all?
Please send me the final EIS when it

is available.

Sincerely,

Robert W. Guth,

Ph.D.

Ecologist

/
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18 July 1980
Darrell G. Eisenhut, Director
Division of Licensing
U.S. Nuclear ReguTatory. Commission
Washington, D.C. 20555-

1

EOIN

a1f

Re: Docket # 50-10
Dear Mr-. Eisenhut,_
Enclosed please find. six copies. of Citizens for a Better Environment's
Comments orn the Draft Environmental Statement related to the chemical
decontamination of Dresden.I-.
It is- possible that we wiTT be filing some late, supplemental comments
on the Draft Statement because we have a- Freedom af. information Request,.
dated- 2 July- 1980,. outstanding to-the MRC for- whictt we. have not received
any- information..
1. have" been. informed by Sarah Weddirrgton that some
materials are on the way f..NRC.
trr the event that the materials arm
relevant to- our cosmment-s. we *IT.- file the supplement as: soon as poss ib1e..

YourAO t uTyr

Robert GoIdsznitiL .
Attorney'Ta.r_

Citizws far.

.
..

"

-

etter Etenment . ..

enc-

Suift 1OW

East Van Swan StWSNCO.

1OPi s
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CBE 80-141

COMMENTS ON THE
DRAFT ENVIRONMENTAL STATEMENT
RELATED TO THE
CHEMICAL DECONTAMINATION AT DRESDEN UNIT 1
BEFORE THE
UNITED STATES NUCLEAR REGULATORY

COMMISSION

SUBMITTED ON BEHALF OF
CITIZENS FOR A BETTER ENVIRONMENT
BY

ROBERT GOLDSMITH,

ESQ.

AND

ROBERT GINSBURG,

PHAD,

JULY 18, 1980
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INTRODUCTION
The following are comments of Citizens for a Better Environment (CBE)
concerning the Draft Environmental Statement (Draft EIS) related to
"Primary Cooling System Chemical Decontamination at Dresden Nuclear
Power Station Unit No.

1," Commonwealth Edison Company (CECo),

written by the U.S. Nuclear Regulatory Commission (NRC).

May 1980,

CBE is a not-

for-profit corporation specializing in environmental research and litigation.

CBE has approximately 3500 members in Illinois and over 10,000

members nationwide.

Many of CBE's members live near nuclear power

plants and are seriously concerned about the environmental impact of
these vlants.
CBE ap: lauds the NRC decision to do an EIS concerning the decontamination
of Dre.:ien 1.

However,

as these comments indicate, CBE believes the

Draft EIS is technically deficient and superficial in its analysis.
What is more, CBE has requested by petition a full public hearing on this
EIS.
Because the decontamination of Dresden I will serve as a model for future
decontaminations,

CBE believes that this EIS should consider the environ-

mental impact of future, similar decontaminations.

It is CBE's position

that a programmatic EIS must be done for the decontaminations which are
sure to follow triat of Dresden 1. Thus the Draft EIS under consideration
is not only inadequate insofar as the Dresden 1 decontamination goes,

but

it is also deficient in that it fails to consider the disposal and transportation of all the waste generated in like decontaminations as well as
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other generic issues raised in these comments.
mandate of the National Environmental

Hence,

Policy Act (NEPA)

to fulfill the
the NRC must

prepare and circulate an EIS related to the chemical decontaminations
of light water,

commercial

nuclear plants.

power,

GENERAL ORGANIZATION AND ANALYSIS
The overall organization and analysis of this Draft EIS are deplorable.
Several

Many pages are not even numbered.

tables and charts are direct

transfers from other documents.

Much of the text is verbatim from pre-

vious memoranda or submittals.

All of which evinces a failure to under-

take a serious,
tamination.

independent,

systematic analysis of the proposed decon-

This certainly violates the spirit of NEPA and in many

instances the letter. 2
Beginning with Table 1, p.

the EIS directly lifts this table from

2-2,

CECo's submittal of April 14,

1975.

These data are crucial because they are

relied upon t) determine how radioactive the resultant waste will be.
Hence CECo's own data, not the NRC's,
many steps and decisions are built.

form the foundation upon which
The EIS does not mention any con-

firmatory testing done by NRC or any other federal agency.

This abdica-

tion of an essential piece of analysis negates the role of federal
assessment of the environmental

impact of the project.

1. Section 102 of NEPA requires compliance "to the fullest extent possible."
2.

See sections 102(2)(A) which requires a "systematic, interdisciplinary
approach" and 102(2)(C) which requires a "detailed statement."
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c8EC~i I
Tables 3,
Table I,

4 and 5 and figure 2 in the Draft EIS are all identical to
pages 5-9, and Figure II,

p.

15,

found in CECo's "Dresden I

Chemical Cleaning Licensing Submittal," dated December 16,

1974.

This

direct transfer from CECo's submittal to the EIS again reflects the utter
dearth of independent agency analysis.

All the alternatives short of

shutting the reactor down (see infra) are thus left up to the interested industry.

In no sense of the term can the NRC in this Draft

EIS be said to have taken a "hard look" at the environmental consequences.

If anything,

the uncritical adoption of an industry study

submitted nearly six years ago demonstrates the NRC's desire to justify a decision already made and thus directly contravenes the Council
on Environmental Quality (CEQ)
1502.2(g)

regulations implementing NEPA,

40 CFR

and 1502.14.

The analysis of Radioactive Waste,

section 4.2.2, p.

4-6 et seq.,

is

derived virtually word for word from Attachment I to a memorandum from
G.W.

Knighton to D. Ziemann,

on p.

2 of Attachment 1 is

dated June 21,
identical

1979.

Even the conclusion

to the conclusion at the end of

section 4.2.2 of the Draft EIS, except to the extent that the Draft EIS
cites different regulations and statutes.
not necessarily illegal
ysis.

However,

it

this is

since the NRC did perform some of its own anal-

should be noted that Attachment I is based in part

upon an earlier evaluation of December 9,
added since 1975.

On the face of it,

1975 along with information

The EIS, on the other hand,

adds nothing to the anal-

ysis of June 1979 and thus we wonder whether the NRC has overlooked any
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new developments and information since that time.

Again this betrays

NRC's cavalier attitude toward this EIS.

To a lesser extent the section on Occupational Radiation Exposure,
4.2.1,

pp 4-1-4-6,

Ziemann,

is derived from a memorandum from G. Knighton to 0.

dated February 13,

1979.

This section,

previous sections derived elsewhere,

in addition to the

leaves only four to five pages of

text which were done for the sake of this EIS.

It

is clear that this

EIS is a "cut-and-paste" job and by no stretch of the imagination fulfills the requirements of NEPA.
ANALYSIS

AND NATURE OF THE RADIOACTIVE "CRUD"

The initial step in analyzinci the problem of radioactive deposits on
reactor cooling pipes is

to accurately identify the nature of the deposits.

The NRC has anparently failed to accomplish this task.
for the total amount of radiation,

The value

as reported by the NRC to Prof.

Banaszak on 9/7/79, has a very large error ( 3000 + 1000 curies ).
The total amount of radiation

to be removed has an impact on several

areas of the project, especially radiation exposure and waste disposal.
Without an accurate assesment of the amount of radiation in the pipes
there cannot be effective plannina.
indicate

The Draft EIS also does not

how the sampling was done, where the samples came from, how

long they had been removed from exposure to radiation ( in order to
determine the presence of shorter lived isotopes ),

and the source of

the large error.

The second critical question after the determination of the total
amount of radiation to be removed is an analysis of the specific
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radionuclides present in the crud.

There are two aspects to this question.

First the possible presence of fission products and transuranics and
second the oresence of other radioisotopes qenerated from the materials
in the coolinn system.

It is surprising to us that Table I does not

contain any isotopes of materials found in the cooling system such as
Fe,

Cr, Ni or Cu isotopes.

steel

It

is odd that the components of stainless

( which was most likely used for at least part of the cooling

system ) would not contribute to the radionuclides in the crud.
Furthermore a study by EPRI (see Appendix A) in December 1976 indicated
that in 1968 large quantities of Cu-64 were found in the reactor water.
Since Table 1 was constructed by CECo in a report prior to the shutdown
of Dresden 1 in October 1978 it

is surprising

t

nat Cu-64 is not included

in the table.

The presence of fission products in the crud i• of even greater concern
given their longer half lives.

The same EPRI report, mentioned above,

indicated that Cs-134 and Cs-137 had been in some deposits in the stainless
steel clean-up piping at Dresden I during a decontamination of the clean-up
loop.

Both Cesium isotopes are fission products with half-lives of 2.1

and 30.1 years respectively.

Furthermore the Draft EIS mentions in section

4.2.2 that radioactive Iodine levels will have decayed to insignificant
levels.

If 1-129 or 1-131 are present,then other long lived fission

products should also be present.

If the NRC concludes they are not, a

detailed explanation of that conclusion is necessary.
previously,

As mentioned

paragraph 4.2.2 in the EIS was cooied nearly verbatim from

an earlier CECo report.

Only the sentence on the radioactive iodine
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was added.

Obviously the NRC thought it

the possible problem from lodine

important enough to mention

isotopes ( and by implication the

presence of other fission products ) in the'crud but not important
enough to offer any reasons or explanations.

The absence of any of

these radioisotopes from Table 1 or any explanation of their absence
raises serious questions about the adequacy

of the analyses performed

by CECo and Dow and their subsequent evaluation by the NRC.
CORROSION
One of the primary concerns of the NRC should be some assurance that
the decontamination does not degrade the integrity of the primary coolant
system boundary.

Unfortunately the Draft EIS addresses this problem

most perfunctorily.

One of the bases of public concern over the

decontamination has been the possibility of damaging the reactor and
thus precipitating a major accident in the future.

The NRC has ignored

the concerns of the public as well as of government scientists.

In

particular, a memo from John Weeks (4/16/79) at Brookhaven National
Laboratories (BNL)

expressed concern that significant amounts of NS-1

solvent might be trapped in creviced areas around bolts or in creviced
pockets formed by galvanic corrosion near defects of the vessel clad.
The water rinse cycles could easily fail to remove such trapped solvents.
The longer the solvent remains,

the more corrosion becomes significant.

These concerns were initially raised by studies done by Dow and GE on
various steel types

found in the reastor.

Those studies reported

that

type 410 steel which is used in a number of bolts and valves in the
core support system is

susceptible to'corrosion under certain conditions.

The BNL memo said that such conditions could readily exist in the reactor
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especially if there is an extended period between the decontamination
and start up.

It is

likely there will be

such an extended period since

Dresden 1 will not be on line again until 1986.

At page 14, Appendix A of the Draft EIS,
agent decomposes at 300 deg.
it

is

F.

the NRC states that the chelating

Without knowledge of the formula for NS-1

impossi'le for commenters to confirm whether those decomposition

products will indeed be innocuous.

It

is

likely that the decomposition

products will include other completing agents or remain corrosive in some
other fashion.

Thus even the start up of the reactor would not alleviate

the problem of trapped solvent.
REMOVAL AND CONTAINMENT OF USED SOLVENT
Since the decontamination solvent is not described in detail

becaus• of

proprietary rights, several questions arise concerning the nature of the
radionuclide-chelate complex.

Since such complexes and the uncomplexed

chelates are known to be highly mobile in the environment ( see Crerar et.al.
article referred to in Appendix A of the Draft EIS ) and the food chain,
there is great concern over any possible release of these materials.

After the decontamination,
solvent

CECo plans to concentrate the decontamin. tion

and the first rinse in an evaporator and further purify the

distillate by passing it

through a demineralizer.

necessary, will be purified similarly.

Other rinses,

if

If the complexes are non-ionic,

significant quantities of radioactivity may distill over into the
distillate along with some uncomplexed chelate.

Moreover,

any non-ionic

species will be less efficiently removed from the distillate or later
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rinses than will ionic species.

Such a situation could lead to increased

time and costs in purifying the waste water and storage of the wastes.
Draft EIS also does not address the fate ( i.e. eventual disposal
demineralizers and evaporators.

The

) of these

They could be highly contaminated

with radioactivity.

Also,

if

any chelate ( whether complexed or not ) were trapped in the

pipes and only slowly leached out over time,
flushed into the Illinois River.

The release

could eventually be

it

could cause

radionuclides

emitted in past years and now trapped in river sediments to be
resuspended or redissolved

and thus reenter the food chain.

This would

pose a long term problem even if only small quantities of chelate were
involved.

Even 0.01L of the original 200,000 gallons from the decontamination

and first rinse could provoke serious environmental

consequences.

The

Draft EIS does not adequately discuss these points,

if address them

at all.

PACKAGING AND DISPOSAL OF THE CONCENTRATED WASTE
The Draft EIS states that the concentrated waste will be solidified
with a vinyl ester-styrene polymer in 55 gallon steel drums.
process of describing the procedure ( Draft EIS,

In the

section 4.2.3 ) the

NRC shrugs off concerns about (1) the lifetime of the steel drums and
whether they will remain intact long enough to be buried,
polymer matrix

(2)

that the

and steel drums will not prevent significant leaching,

even at the "drier" disposal sites and (3)

what will happen if

the waste,

has radiation levels greater than 10 naocuries/gram and cannot be
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disposed of in a low level waste depository.

As to the durm's lifetime, experimental results from BNL ( H. K.
Manaktala memo,

10/31/79 ) indicate that pockets of liquid would be

very corrosive to commercial grade mild steel used in the drums.
pockets of liquid could form for several reasons,

Such

including mixing

errors and variations in the composition of the solidified waste.
The data showed that formation of pin holes was easily possible
in 1 to 3 moar :hs.

It is

likely, given the extent of the project,

that the barrels will not be delivered to the disposal site for
several weeks after they are filled.

In that time period it

is

reasonable to assume that some of the drums could develop small leaks.
In the face of the BNL conclusions,

the Draft EIS ( section 4.2.3

concluded otherwise.

The Draft EIS almost completely ignores the problems of chelates
leaching into the environment by saying that the chelate complexes
will be trapped in the polymer matrix and surrounded by a "dry
environment".
of chelate

However even in a dry environment a concentrated plume
bound radionuclides could slowly leach out of the barrels

and eventually the site.

The solidification is only for ease of

.transportation and to slow down leaching - not eliminate it.

In this

case migration could be easily aided by the NRC's proposed burial
policies.

In particular,

from everything

the NRC proposes to segregate the waste

but organic materials like toluene and xylene.

our experience such materials could probably dissolve the polymer
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matrix freeing the radionuclide-chelate complexes.

In such a situation

a highly dangerous form of radioactivity whose physical and chemical
characterisitics are unknown would be released.

It

is frightening to

see the NRC recommend a procedure which could have such consequences
and runs counter to their own stated goals.

The problems raised in the first section of these technical comments
concerning the amount of radioactivity and the nature of the radionuclides
has further significance for the waste disposal problem.

The presence

of significant quantities of long-lived radionuclides and/or transuranics
that increases the level of radioactivity over the limit for low
level disposal would pose a very real disposal problem for the project.
In that case the waste would have to be stored at Dresden until a
"depository operated by the U.S government which is authorized to
dispose of transuranic waste" is created ( Draft EIS, Appendix A ).
That may take a long time.
"low level"

Alternatively if

the waste is still

but with longer lived isotopes than Co-60,

the waste disposal

leakage from

site and contamination of water and the food

chain could be very significant and hazardous.

In either case,

the

assurances by the NRC in section 4.2.3 that the waste can be isolated
from the human environment for a long enough period of time are not
satisfying

or even barely adequate given these uncertainties and the

unanswered questions

in the Draft EIS regarding the amount and type

of radioactivity.

TRANSPORTATION AND EMERGENCY PROCEDURES
The Draft EIS does not mention

or even appear to have thought aboot
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about the problem of transporting the waste from Illinois to Washington
State.

We have already described the possibility of pin hole leaks

developing in the drums.

There is also a real possibility of a highway

accident and resulting spills.The latter is even more serious since
the NRC estimates from 10 to 100 trucks for transporting these wastes
which must be multiplied for future decontaminations the NRC is
planning.

A spill from one of these trucks could cause severe long

term harm.

There is no mention in the Draft EIS of special precautions

that will be necessary in the caseof an accidental

spill.

The Draft EIS downplays the possibility of anything going wrong with
their plans.
welds,

There are no contingency plans to inspect inaccessible

bolts etc.

if accessible welds and bolts show signs of damage

from the decontamination.

There are few,

if any,

details on the

post decontamination inspection procedures and criteria.

There are no

stated contingency plans to deal with any other potential problems
at the reactor during or after the decontamination.

Given the danger

from the chelated forms of radiation in terms of human exposure as
well as incorporation into the food chain the NRC should have paid
more attention to precautions,

plans and criteria in case of an"

accident.
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SHUT THE REACTOR DOWN PERMANENTLY
The alternative of shutting the reactor down permanently is given short
shrift.

Three short paragraphs are devoted to the topic and no detail

or supporting data are given.

The conclusion that $300 million could be
A 60% "availability factor" is as-

saved over 15 years is unsupported.
sumed and yet a capacity factor is
of the $300 million.

required to determine the accuracy

No cost per kilowatthour (kwh)

for the replacement

power nor for Dresden 1 to operate for the next 15 years are given,
inating the possibility of auditing the $300 million.

elim-

The analysis is

thus made up of conclusory statements and violates section 102(2)(C)(iii)
of NEPA as well as CEQ regulation,

Even without the supporting data,
unduly high.

10 CFR 1502.14.

a $100,000 per day replacement cost is

Although $100,000 per day may fairly represent the cost of

purchasing the replacement power from other utilities, it
istic figure.
seasonal

For example, during periods where there is

demand above the base load,

is not a reallittle

such as spring or fall,

or no

CECo could

very well replace Dresden I with its own base load generating plants.3
Adding to the unreality of the $100,000 per day figure is the fact that

3.

Excluding Dresden 1, CECo owns over 12,000 megawatts of coal or nuclear plants.
(Annual Report of CECo for the year 1979 to the IlliCECo's estimated base load for 1978
nois Commerce Commission (ICC))
was 8,727 megawatts (see Exhibit VI-3-b in the rebuttal testimony of
Even if the
G.F. Rifakes submitted by CECo in ICC Docket # 79-0214.)
the base load grows at 4% a year, CECo will own an ample enough margin
to use its own base load plants to replace Dresden 1 for much of the
year, and in a few years new base load plants will be on line.
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CECo does not plan to return Dresden 1 to service until June,
(CECo's Load and Capacity Statement, May 28,
this amounts to approximately $219 million.
It

1980)

1986.

At $100,000/day,

($100,000/day X 365 X 6,years)

is therefore apparent that neither the $100,000 per day nor the

$300 million

for 15 years are meaningful figures.

The ultimate comparison of $300 million with the decontamination cost
of $39.5 million is misleading and improper.

To begin with $300 million

is not properly comparable to the estimated $39.5 million cost of decontamination because the $39.5 million does not include the additional
cost of generating electricity at Dresden I for the 15 year period.
properly compare the $300 million to the cost of decontamination,

To

the

cost of operating Dresden 1 for the 15 year period must be added to the
$39.5 million.

According to CECo's Annual Report to the ICC for 1979,
4
the cost of running the Dresden station was 8.47 mills/kwh.
Assuming
a 451 capacity factor, the daily operating cost of Dresden 1 would be
approximately $18,300.
15 year period (actually

(200 megawatts X .45 X .00847 X 24)
only 9 years of operation,

Over the

considering the

60% availability factor) this would amount to about $60.1 million.
Add this to the $39.5 million, and $99.6 million is the proper starting
point of comparison.

4.

This figure does not actually include Dresden 1 because it did not
operate in 1979. However, it is unlikely the oldest, smallest plant
of the three would decrease this average cost.
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As has been noted,

the $300 million is

unduly high since CECo could

replace much of the electricity from Dresden I with its own base load,
thus narrowing the gap between $99.6 million and $300 million even more.
Moreover,

it

is

probable the a 60% capacity factor was assumed in arri-

ving at the $300 million calculation.

If this is

the case,

then the

capacity factor assumption is significantly erroneous and hence biases
the $100,000/day figure upward.
is around 45% cumulative.6

For Dresden l's actual capacity factor

The actual experience,

a 45% capacity fac-

7
tor, would substantially reduce the $300 million replacement cost,

thus narrowing the differential

even more.

5.

This is quite likely since a 200 megawatt plant with a 60% capacity
factor would require 2,880,000 kilowatthours of replacement power
each day.
CECo currently purchases economy power at the suggested
price of 3.5c per kwh. (CECo Exhibit 2.003, second revision, submitted with R. Heumann's testimony in ICC Docket #79-0214.)
$100,000/day with a 60% capacity factor at a 200 megawatt plant
means the purchased power costs between 3.4¢ and 3.5t per kwh.

6.

See NUREG-0618, Nuclear Power Plant Operating Experience 1978,
where the 1978 Dresden I capacity factor was 44% and
operations were considered routine during the year. (p. B-80)
See also, NUREG 0200, Operating Units Status Report, March 1980,
where Dresden i's cumulative lifetime capacity factor (DER Net)
is 45.4.. (p. D-5)

7.

The purchased power replacement cost would then be about $73,900
a day, or about $242.8 million for the 15 year period.
This is
still an inflated figure because it fails to account for CECo's
own generating capabilities.
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Hence the comparison of $300 million to $39.5 million is a meaningless
exercise.

The incorrect,

implicit capacity factor,

the assumption of

only purchased power as the replacement power and the failure to account
for Dresden 1's operating cost thus totally invalidate the analysis
which eliminates the alternative of shutting the reactor down.

From

our analysis the cost differential between shutting the reactor down
and decontamination plus resumed operation is not so significant as
to outweigh the risk of environmental degradation from fhe entire
project.

Therefore, we believe NRC must perform a more thorough and

supportable analysis before this alternative can be honestly discarded.

REQUEST FOR A PROGRAMMATIC EIS

CECo's proposed decontamination of Dresden 1 will be the first, largescale commercial

reactor system decontamination

in the United States.

8

This decontamination experiment9 is expected to provide experience and

8.

See letter of Harold Denton to Mrs. David Deutsch, dated September
14, 1979, in which Mr. Denton calls the Dresden 1 decontamination
"...the first full-scale application of Dow Chemical's solvent NS-1
for the decontamination action of a complete primary coolant system."
(at p. 2)

9.

See lette- from Ruth C. Clusen, Assistant-Secretary for Environment,
Departmen- of Energy, to Mrs. Leo A. Drey, dated August 2, 1979, in
which Ms. Clusen states: "Thus, no-NRC license was issued specifically for the decontamination experiment."
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background 1 0 for future decontaminations at other nuclear reactors under
NRC regulation.

The NRC should. not consider the Dresden 1 decontamination in a vacuum.
Instead,

it

taminations.

must assess the environmental

impact of subsequent decon-

The waste generated during the Dresden decontamination

may not present a significant transportation or disposal problem, assuming our other concerns are not realized.

Nonetheless,

the decontami-

nation of 20 or more reactors may change the dimension of the problem.
Hence the scope of this EIS is too narrow.
plementing NEPA,

Under CEQ regulations im-

connected actions which are closely related must be

discussed in the same impact statement.
tive and similar actions,
the CEQ's regulations.

as well,

40 CFR 1508.25(a)(1).

Cumula-

merit a programmatic approach under

40 CFR 1508.25(2) and (3).

The waste itself will

obviously be accumulated after several decontaminations.

CBE,

therefore,

formally requests that a programmatic EIS be written re-

lating to future chemical decontaminations of commercial nuclear reactors.

10.

The NRC in a response, dated May 21, 1979, to questions from the
Illinois Attorney General's office,
(at p. 6) stated: "However,
it is very likely that the Dresden decontamination program will
provide valuable confirmatory experience and background in large
scale reactor system decontamination that will be useful in any
Three Mile Island decontamination."
See also, a letter to Mrs.
Kay Drey, dated November 21, 1977, from Paul Pettit, Division
of Nuclear Power Development, Department of Energy, in which he
states: "The Commonwealth Edison Company is under contract to
the Department of Energy to develop, demonstrate and document
methods to chemically clean reactor equipment in nuclear power
plants." (at p. 1) (emphasis added.)
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Dresden I
Description
Dresden I (D0) is a dual cycle BWR rated at 700 MWt and 210 MWe (200 MWe net).
The core contains 464 fuel elements,
rods in a 6x6 array.
pressure vessel

Steam generated in the stainless steel clad

is delivered as a steam-water mixture to the primary steam drum

where separation occurs.
1000 psig.

each composed of 36 Zircaloy-2 clad fuel

Primary steam flow is approximately

l.5xlO 6 lbs/h at

Secondary steam is produced in four stainless steel tubed streamen-

eators at 500 psig.

Reactor water cleanup at approximately 270 gpm is handled

.6 a system consisting of 4 regenerative and I non-regenerative stainless steel
i-,bed heat exchangers and 2 deeo bed demineralizers.
Full flow (
3000 gpm)
,,densate treatment is handled in the primary system by 2 deep bed demineral.

Primary feedwater is returned to the steam drum.

The 2 low pressure

and 3 high pressuro feedwater heaters in the primary system are tubed with 70-30)
copoer-nickel and Morel, respectively.
Primary system piping is stainless steel.

-'P"

/.2-

The condenser, originally tubed with Admiralty, was retubed with stainless steel

M-

in 12

.,15 3)

Primary Containment Radiation Level Measuremrent Program

-

In mid-1974,

a shutdown radiation level review was performed by ConmTonwealth
2
The fol lowing is an excerpt fr.m that study.A1
Edison personnel.
"A.

Dl "A" and "C" Secondary Steam Generator Studies

Dose rate bui 1,;-up surveys were per'ormed in both "A" and "C"
Secondary Steam Genera-or Rooms during major outages from 1960-1966.
Approximately seven se-s of dose rate measurements were obtained at
each of 36 speci fiea
Cec 1973 were reviewed

locations in these rooms.

for measurements at these same locations in

orcer to extend this study to the present.
normalized

Al2.

3BS Leter
,R. A. PavI" .k,

to rhe Nov

o-b7-7*
July

tr

1
I,

P.

Surveys from Nov and

Representative results were

1960 data and are presented

. P.lmer, W. P.
7, .
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,4cr.!en,

in Figure

W. I.

Kiecasch/
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included

in

this program.

Avai iol.

dose

rites at survey

generator rooms 3, C & 0 are given in Table

points

in

steam

13.3.

Water Chemistry

General:

During normal operation,

within 5.5 to 8.5 and

-O.5

The average soluble nickel

reactor

wmhcs/cm,

falIls

respectively.

concentrations

the condensate demineralizer &fluert

dater pH and conductivity

from

1963-1968 (1.1-4.5

EFPY)

in

and feedwater were 5 ppb and 20 ppb,

respectively. Al3 As a result of corrosion of the Monel and cooper-nickel
feedwater heaters,

this nickel- input to the reactor, -

200 lbs/y,

least an order of magnitude greater than that at current generation
with stainless steel

feecwater heaters.

As such,

influence corrosion product deposit on the fuel

7k

average rates of

o- "and

it

is expected

to strongly

and to lead to ;araer than

Available rotal

(soluble and insoluble)

reactor water isotopic data are given in Table 18.4.AI4'AI5
tions nf Cu-64 and Co-5A are indicative of

Radiochemica:

SWRs

Co-60 production.

Corrosion Product Radiochemistry:

respectively

is at

the

Hih concentra-

ý_er and ni_;ýel

iat,

1from the fe'edwater heaters.

analysis of a nickel-iron soine! deposit,

!ess clean-up piping dutin

a decontaminatin_
that the major activity was Co-60 with about

found in the stnin-

of the clean-up loop, indicated
10% due to Cs-134 and Cs-137, A"

A13.

A. B. Sisson, "Water Chemistry at Dresden Nuclear Power Station",
Paper published at the Houston National Association of Corrosion Engineers Meeting, April 1969.

Al4.

J. M. Skarpelos and R. S. Gilbert, "Technical Derivation of 8WR !971
,esign Basis Radioactive ,aterial Source Terms", NEDC-10871, Generat
Electric Company, March i973.

AI5.

3. Kahn et al., "`adiologi:c3l Srveillaflce Studies at a Boilinc Water
Njuclear Power Reactor", U. S. Department of Heal th, Education, and
.velfare,

A1b.

j.

Public Health Service,

S.Scct-r,

iV169.

Private Cc(n!unication,

I A.4
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TABLE

18.1

DRESCEN I SECONDAjY STEAM GENERATOR RADIATION
SURVEY IN OCTOSER-OECEMBER
( -7.I

1973

EFPY)

Steam Generator (mR/h at 2")
A
B
C
0

Description/Location of Measurement

22

900

1600

300

110

800

900

100

(right)

3900

3500

2500-3000

3000

(left)

3000

3500

2500-3000

1500

500

1300

3000

1600

550

1100

3000

NR -

NR*

NR*

600

20

250

500

600

NR*

150

300

300

BOo

NR*

650

400

NR*

NR*

NR*

600

I.

Handhole cover (right)

2.

Handhole cover (left)

3.

Bottom drain

4.

Bottom drain

5.

Primary side vent (right)

1200

6.

Primary side ver*

7.

To left
of primary sice vent, I" pipe
cupped off (secondary side drain)

8.

Pump tcp of vent

9.

Valve to right of pump top at vent

10.

Cecon

II.

Suction side,

12.

Primary

13.

Secondary side drain

(left)

flange
decon

lead drain

flange
line

*NR - Not Reported

18.5

A-63

nR*

1200

NR*

NR*

NR

300

NR*

NR*
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Table IS.2
EARLY RADIATICN LEVEL MEASUFNENTS ON RECIRCULATION LINE
UPSTREAM OF PUMP IN LOOPS A AND C AT DRESDEN I

EFPY

Rad i ati on Leve I,, , R/h
Loop C
Loop A

0.4

70

120-130

0.6

50

70

0.8

70

60

I.1

90

1.2

50

1.8

100

2.3

400

2.4

600

90
200

350
400

3.4

I;,.,
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TABLE
CRESOEN

18.3

I RADIATION LEVELS IN STEAM

GENERATOR ROOMS ON JUNE 22,
( 7.4 EFPY)

*Blue Diamond Survey

A.?
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1974*
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TABLE
DRESDEN

18.4

I REACTOR WATER

ISOTOPICS

(pCi /nI)

Date (EFPY)
Nuc I i de

19 6 3 AI12

Cr-51

500

NM*

500

Mn-54

NR*

NM*

2

80

NR*

NR*

5000

I 4000

1700

500

2200

260

60000

IC000

2200

N i -65

300

NR*

NR*

Zn-65

2

tiM"

4

Fe-59
-~Jt

/

8/22/68 ( 4 .3)A13

2/1/68 (4.1)AI3

-Co-58
Co-60
-Cu-64

Cs-134

NPR

13

23

Cs-137

NR *

30

44

*r

*NR
**NM

Not Reported

-

Not Measured

13.8
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43

RADIATICN STIUDY

I -i-r

PERFORMIED BY

COMMONctWEALTH EDISON PERSONNELAI

41
39

:1 m.1:1.

l~

1
37

.33
0

29

-

7

711-

*

It

7--

I

Ii

aI9

~I9
17

L~ -A

,3
lI
-7-

'6

7
5

5C2

61

. .

I

I

62.

63

64

55

a6

67

. _ T. . .
6"3

69

7C

fear

A6.
)
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DATEt

July 18, 1980

M.

Director, Division of Licensing
U.*S Nuclear Regulatory Commi sson-

Washington, DeC. 20555
FOM:

Catherine Quigg, research director
Pollution & Environmental Problemso Inci
ox 7C9, Palatine, Illinois
60067

RI:

Draft 33vironmental impact Statement related to Chemical
Decontaminaton at Dreeden.. -,JG-0686

I.

WUREr-0686 stat es that Dow Chemical'ls proprietary
used for the decontamination process.

C0MMT1

2.

solvent N3-l will be

The NRC end the nuclear industry should be obliged to di sclo so the
chemical composition of NS-l to the public.
The public will have
to bear the health burdens of potential imacts from NS-1 end is
information.' The protection of the
therefore entitled to this
public health and safety should supercede the proprietary rights
of the Dow Chemical Comp.nyo

In Appendix A, page 9, NUREG--0686 statess 'MIgration as observed at the
Oak Ridge site would not occur at the Beatty, Nevada or Hanford, Washington
sites. A solid waste is to be disposed at the commercial sites. The
climate, geology and 17drologic conditions eliminate the possibility for
flow to
Ridge.'

C•UET:

saturate soils end transport radionuclides as observed at Oak

The NRCse satire preniss of safe
burial of NS-1 contaminated wastes
from the Dresden cleanup is based on the supposition that Hanford
and Beatty are arid lands where the potential for traneport of
radiomnclides is viriaally non-exi etea.
The NRC has not provided
the public with epecific factual data on the geol~rology of the
.anford and Beatty sites to back up its
contentions that these
sites are safe for the burial of radioactive wastes containing
N*-l which, moat likely, contains EDTA - a. chelating, agent know
to speed the migration of radionuclides through the soil arnd g.-ouadrater&
The NRC thus obliges- the citizen interested in the protection of
public health end ef ety to take a g4-.t leap of faith
in accepting
the NRC' s assessment of the suitability of the se sites. We refuse
to take that leap and urgently request the NRC to provide current

scientific documentaion on the geology end 17drology of theee sites
and their past eperieaces witlh leak&,* seepage and migration -his
investigatin should be made by independent, 17d logidgt_~. and
geologists •
'he
ARC
, s :wt made its
case for the safe di oS•.l
of these wastes.
We await adequate information upon which to base
ound deci sicn as to the full eivironmental impacts of the
decontaination of Dresdei-l.

o o.

"3,
...
.
I

/R-00
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WILLIAM J. SCOTT
ATTOFýNEY GENERAL
STATE OF ILLINOIS
TELEPHONE

.

160 NORTH LA

793-35

. .,-CHICAGO

July 18,

SALLE

STREET

60601

1980

U.S. Nuclear Regulatory Commission
Director, Division of Licensing
Washington, D.C.
20555
Re:

Docket No.

50-10

COMMENTS OF THE STATE OF ILLINOIS ON
DRAFT ENVIRONMENTAL

STATEMENT:,

NUREG-0686

The PEOPLE OF THE STATE OF ILLINOIS,
SCOTT,

Attorney General of the State of Illinois,

by WILLIAM J.
submit the

following comments on the Draft Environmental Statement relating
to the Primary Cooling System Chemical Decontamination at Dresden
Nuclear Power Station,
I.

Unit No.

1.

The Selection of a Solvent

The formation of the NS-l solvent is
proprietary and thus is

not disclosed.

stated to be

This prevents the reader

from making even a cursory evaluation of the possible side effects,
residue,

vapors,

corrosive nature of the solvent,

the planned operating condition for the NS-!
250'F)

is

solvent

not justified as being optimum and is

pared with other solvents.

S008050
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etc.

In addition,
(100 hours at

not directly com-

The selection process used by Commonwealth Edison
used generalized criteria
possible reduction in
values,

so it

is

"slow corrosion" and "greatest

(e.j.,

radiation levels")

difficult

rather than specific

to determine if

any solvent really

met their absolute requirements.
The choice of NS-l may be justified
Environmental
that NS-I is

but the Draft

Statement does not indicate why.
not listed

in

Tables 4 and 5,

One reason is

so its

effectiveness

compared to the others cannot be readily discerned by the reader.
Thus,

the Draft Environmental Statement does not

justify the use of NS-l since its
and capabilities
II.

selection process,

are not adequately revealed in

For example,
What is

the document.

Predictions and Criteria

The Environmental Statement fails
specific criteria

formulation

to document the

for the decontamination process and results.

what is

considered an acceptable corrosion rate;

the solvent selection criteria

for radiation reduction;

What final radiation levels are required for safe operation and
inspection?
If

the processes

the Applicant believes,
reasonable predictions
Environmental
reached in
cess is

then it

are as predictable and proven as
should be possible to make some

for inclusion in

Statement.

What is

the decision base of the

the effect on the conclusion

the Environmental Statement if,

for example,

the pro-

only half as effective and creates twice the exposure and

twice the waste?

Without specifically defined estimates and cri-2-

A-70

the Environmental Statement is

teria,

a blanket endorsement of

an open-ended process.
III.

Pre-operational Testing
Statement states that they expect

The Environmental

the process to have minimal effect on the welds in

the primary

There are some accessible welds which can be inspected to

loop.

verify that no damage has been done and thus justify
ing the few inaccessible welds and components.
Statement does not consider is

mental

of what will be done if

not inspect-

What the Environ-

the contingency consideration

the inspected welds show signs of damage

after the decontamination.

What action will then be taken regard-

ing the inaccessible welds and components?
There is

very little

information provided on the plans

for the inspection and testing after the decontamination and system
modifications are completed.
teria

The plans and suitable acceptance

cri-

for this review should be documented and should be part of the

basis for the Environmental Statement.
IV.

Wastes

There are unique aspects of the wastes to be produced,
such as the chelating agents,
solvent
acteristics

(undisclosed in

other chemicals of the concentrated

the Environmental Statement),

and the char-

of the Dow Chemical solidifying agent which are not fully

considered in

the Environmental

Statement.

The Staff response to Question 5 of Ms.

-3A-71

Drey

(Environ-

Appendix A,

mental Statement,

page 8)

implies that the waste

should be buried at least 10 feet from other wastes.
clear if

this is

just good practice or if

It

is

not

the solidified waste

and/or the solidifying agent are susceptible to damage by some
types of waste materials.
the discussion of barrel corrosion rates,

In

the

Staff quotes worst-case corrosion rates where the barrels would
less than a year and other environments where

corrode through in

10 years but there is

they may last

little

or no evidence provided

that the barrels will remain intact for the 50-100 years needed
5.3 years).

(half-life

for decay of Co-60

higher in

says the leach rate for Co-60 is
agent than in

concrete.

In

the Staff

addition,

the Dow solidifying

the proposed waste storage process

Thus,

seems exceedingly dependent upon the arid climate of the storage
site

for its

acceptability.
Items Not Addressed

V.

the plan

One of the most obvious missing elements is

testing and inspection program.

and review of a pre-operational

There must be suitable acceptance criteria;
in

but this is

not addressed

the Environmental Statement.
VI.

Conclusions

The Environmental

Statement is

posed decontamination process is
proven steps.
the first

It

is

written as if

the pro-

an everyday occurrence with no un-

true that some tests have been run but this is

commercial U.S.

reactor to utilize

-4-
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a decontamination

tech-

nique to extend the useful plant life
The Environmental
little

hard data.

for 10 or 15 more years.

Statement is

too brief and contains

The responses to questions raised by individuals

reflect an after-the-fact analysis which tends to justify

a decision

already reached rather than openly consider the issue raised.
Thus,
analysis in

there is

not enough information or serious

the Draft Environmental

conclusion that ".

Statement to justify

the Staff's

.the benefits of this action outweigh the im-

pacts associated therewith and the proposed decontamination will
not significantly-affect
(Environmental Statement,

the quality of the human environment."
Part 6.0)

Respectfully

submitted,

PEOPLE OF THE STATE OF ILLINOIS
WILLIAM J. SCOTT
Attorney General
State of Illinois

Q96 VAN VRANKEN
Assistant Attorney General
Environmental Control Division
188 West Randolph Street
Suite 2315
60601
Chicago, Illinois
(312) 793-2491
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I.S.E.A.
ILLINOIS SAFE ENERGY ALLIANCE
P.O. Box 469
Antioch, Illinois 60002
Meetings:
407 South Dearborn, Room 370
Chicago, Illinois 60605
July 18, 1980
PUBLIC COM1ENfT ON DRAFT ENVRONMENTAL STATEMENT ON DECONTAMINATbON OF DRESDEN I
Director
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Dear Sir,
Rather than a thorough investigative study, the "Draft Envirormental Statement
related to Primary Cooling System Chemical Decontamination at Dresden Nuclear Power
Station Unit No. 1," is, in general, merely a publication of corre-spondence between
concerned individuals, members of the Nuclear Regulators Commission (NRC), and the
Denartment of Energy (DOE).
In the opinion of the ISEA, a project of the scope and
size of the Dresden I clean-up warrants a complete, detailed, and fully documented
environmental study. The draft environmental statement falls far short of this goal
for many reasons, a few of which include:
1)

Sec. 2.3, Need for Decontamination
"The decontamination effort will facilitate implementation of other actions
ordered by the Commission such as the installation of a new high pressure coolant
injection system, in service inspection, and modifications to the reactor protection system."
Comment: Nowhere in the draft environmental statement are the i;rplications for
reactor safety of an extended wet lay-up period raised. According to a 3rookhaven National Laboratory Memorandum dated April 16, 1979 from John Weeks to
Frank Almeter:
What has not, however, been adequately demonstrated is the effect of
leaving residual NS-l solvent at ambient temperatures for a period of
ten ,onths between the planned Augst, 1979, cleaning and the June, 1980,
re-urn to ser-,ice...Howev-r, in creviced areas such as those used around,
for example, tyne -Iio bolts, or in creviced pockets of the type shown
where the NS-l has by galvanic corrosion caused a substantial undercutting
of the vessel clad in the vicinity of the defect, I suspect that significant amounts of the NS-1 solvent may indeed be trapped. There is a further
possibility that _Dotentially harmful impurities such -s chlorides or sul.tes t hat had been absorbed in t'he crud denosits on the pioing and removed
by NS-l could also be trapped in these crevices; with air in the reactor
vessel, local galvanic cells could be set up that could cause corrosion
to continue turng the period of wet layup...The NRC has seen enough problens with the residuals of corrosive solutions left in reactors during
0\
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long periods of wet layup, as in the Palisades steam generator incident

several years back, that we should be somefhat cautious in this area.
The memo continuesa
Further, Table l.C.l of the Dow report states that the type 410 steel is
used in a number of pins, screws and bolts in the core support structure
where there would undoubtedly be crevices around this material from which
NS-1 solvent may not be properly rinsed following the cleaning and in
which possible copper deposits may remain following the copper rinse procedure. As stated in the Dow report, some areas continue to have small patches
of undissolved copper typically within tight crevices; copper deposits are
:known to produce a potential at which intergranular stress corrosion of
sensitized stainless steel is most likely to occur. (Complete memo attached)
While the above dates are obviously in need of revision, the concerns raised by
Weeks still aopear to be valid particularly in light of the extended time period which
may be required for the stated installations, inspections and modifications to be
completed.
2)

Sec. 4.2.1 B Occumational Radiation'Exoosure Because of Decontamination
0 nerat ion
"The NRC staff has reviewed the licensee's methods of estimating occupationa.l
exposure during this project. We conclude that these methods are conservative
and that the estimates realistically bound the anticipated dose and are acceptable
to the staff."
Comment: Since the NRC itself states in its news announcement dated June 3, 1980
that one of the "major"Issues in the environmental review is "the occupational
-adiation exposures associated with the proposed decontamination...," it seems
negligent to omit from the draft environmental statement the licensee's methods
of estimating occupational exposures ex-pected during this project. While the
NRC concludes "that these methods are conservative and that the estimates realistically bound the anticipated dose and are acceptable to the staff," the methods
-ow can
are not presented in the environmental statement for public scrutiny.
the public adeauately judge the correctness of the NRC's conclusion when the
basic data is not included? What projected exposure levels from what accidents
have been taken into account? For example, "•qt7he radwaste facility specifically
constructed for the process has been designed for remote operation of all p:hases,
including filling, capping. and storage of the waste drums." What exposure
levels would result if this remote system breaks down and the work needs to be
completed by manual labor? Could potential expasure levels be high enough to
preclude completion of the project?

3)

Sec. 4.2.1 C Conclusion from Occunational Exposure Review
"Based on the estimated occupational ex-osure savings of 7500 to 12,500 manrem because of the decontamin.ation operation, we conclude that the expenditure
Df the estimated total exposure of 300 man-rem for the decontamination operation
would result in a significant net reduction of exposure over the rsminaning years
of plant operation. The decontamination operation itself, therefore, can be an
effective method of maintaining the long-term overall occupational exposure to
ALARA."
Comment: The logic of this conclusion is
from the Dresden I reactor is not needed.
has large reserve margins which would not
removal of the relatively small Dresden I

devastated by the fact that electricity
The attached chart*demonstrates Edison
be significantly reduced by continued
fom the company's generating capacity.

*"Troubled Edison Faces Fight Over Growth," Chicago Sun-Times, June 3, 1980
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4)

Sec. 4.2.1 C (con't)
"For the decontamination operation, the estimated radiation exposure of 300
man-rem represents an increased risk of premature fatal cancer induction prediction
of less than one-tenth of one event...The increased risk of this exposure on
genetic effects to the ensuing 5 generations is also predicted to be less than
one-tenth of one event."
Comment& The accuracy of the above prediction is questionable.

New information

contained in a Natural Resources Defense Council Bulletin states that Arthur

Tamplin and Elizabeth Shafer conclude that the report of the National Academy
known as the BEIR Report underestimated the effects in the low-dose exposure
-ange possibly by a factor of 10. For example, new studies suggest that the
estimated effects of I million person-rem are not 100 to 450 induced cancers,
but 4500. Genetic disorders from the exposure, listed only as 30-750 in the BEIR
Report, may be in the range of 240-6000. These findings seem to suggest that there
is a super-linear effect operating, i.e. that low doses cause proportionately
higher damage than would be predicted by the linear theory of dose-effect. While
the NRC currently does not recognize the validity of this new information, the
public should be aware of the great controversy surrounding the safety of
exposure to low-level radiation and the adequacy of the NRC's standards.
5)

Sec. 4.2.1 C (con't)
"The estimated dose of 300 man-rem will spread over about 350 workers over
at least a one-year period. Therefore, the average dose to a worker for this
operation will be roughly 1 man-rem or one-fourth of the variation in natural
background radiation between Denver and Washington over an average lifetime of
an. individual. It is not evident that the variation in natural backgrond
would be a significant factor influencing any decision on an individualL'l
activities (i.e. moving from Denver to other locations of lower background
radiation levels). Therefore, the fractional increase in comparison to background radiation resulting from the decontamination operation represents an
insignificant and acceptable impact."
Comment,; The comparison of projected exposures from the Dresden decontamination
to variations in background radiation is unwarranted and misleading. Some
persons may interpret this comparison to mean exposure to background radiation
is safe. However exposure to even small amounts of radiation from any source
including background radiation increases one's risk of sustaining cell damage
the effects of which are cumulative.
Also, exposure to background radiation
is unavoidable while exposure to radiation from the decontamination project is
avoidable.

6)

Sec. 4.2.3 Radioactive Waste Disposal
"The solidified radioactive waste from the Dresden Unit 1 Decontamination will
be shipped to a commercial low-level burial site in either Beatty, Nevada or
Hanford, Washington. These sites have been chosen is waste burial locations
because of their dry, arid environment and their favorable geologic, hydrologic
and meteorologic features. These two sites are located in dry desert locations
where there is a very low annual rate of precipitation 4nd a very deep water
table. These two features combined with the remote location of these burial
sites, provide assurance that the waste can remain isolated from the human
environment for a period long enough to allow the principal -adionuclides to
decay to significant levels."
Comments The solution of burial in dry commercial sites (or a feder-ally-owned
site as suggested in response to Ouestion 3, ISEA, in the Appendix if transuranics appear in unexpectedly high concentrations) remains inadequate in light
of ian's inability to predict climatic conditions over the lon4 ti.ae spv-ns this
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waste remains dangerous to life. Recent volcanic activity and possible changing
weather patterns already challenge the acceptability of both the federally-owned
and commercial sites in Washington.
Public pressure and/or state actions may force
closure of the Nevada and Washington sites. With no other dry sites available
in the country, the ISEA's concern that the chelated wastes may stay in Illinois
remain5 valid.
Disagreement still
exists regarding the "principal" radionuclides which may
appear in the chelated waste and thus the length of time required for waste
isolation. The table presented in Response 3 to question 3, Drey, excludes
nickel 63 which has a half-life of 92 years.
However because Dresden I feedwater
tubing was 70-30 copper-nickel and originally had admiralty condenser tubing,
could not significant concentztions of nickel isotopes appear in the crud?
(See p. 11, 24, 25 from "Primary System Shutdown Radiation Levels at Nuclear
Power Generating Stations, PB 251 343--attached)

7)

Sec. 4.2.3 (con't)
"Decontamination wastes containing chelating agents will be segregated from
other wastes, stored separately, and be disposed of either in separate trenches
or in specifically segregated areas within an existing trench, and isolated
from other wastes with 10 feet of soil. However, this waste does not require
segregation from wastes containing toluene, xylene or other organic material."
Comments While segregation of chelated wastes is proposed, why isn't separation
from toluene and xylene or other organic material required? Aren't these
chemicals capable of dissolving polymers?
a.
Additional Comments:! The pros and cons of deactivating or breaking down the
chelate complexes are treated only in a response to juestion Qd, Drey. While
a response to her question 3c seems to indicate "the leach rates were slightly
better for Cobalt 60 when NS-1 waste was compared to the other reactor wastes
tested," no numerical data is presented in the draft environmental statement
to demonstrate how much better the Cobalt 60, NS-1 sample performed.
Therefore
the public cannot judge the validity of the conclusion that deactivation of
chelates is not a superior choice when a total risk/benefit comparison of
burying chelated vs. burying nonchelated or deactivated wastes is rade.
b.

What assurance does the public have that "full scale qualification tests
using simulated wastes" can be used as an accurate prediction of the
behavior of actual wastes?

c.

What measures can be taken in the event wastes in drums do not completely
solidify? While a layer of liquid in the waste drums apparently is .ot
expected if wastes are "solidified in accordance with the procedure specified by the manufacturer," the possibility of this occurrence should
not be ruled out. According to certain tests ýited, under 'worst case"
conditions, containers could corrode through during handling and storage
if not buried within a few months of solidification.
Another figure cited
elsewhere is 1 month. (The data on leach rates is perhaps the nost ooorl-

;iz
8)

Sec.

of all subjects presented in the draft envi_•onmental stateaent.)

4.3 3nvironmental Imnact of Postulated Accidents

fully
Comments This section does not/describe possible accidents nor the exact
procedures to cope with them.
If specific postulated accident scenarios
are not presented, how can their environmental impacts be adquately assessed
by the ?ubl'c?
9)

Im-nact of Alternativ;:s
Sec. 5.2 Shut The Reactor Down Permanentlt
"The permanent shutdown of the reactor would , therefore,
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ISEA PUBLIC COMMENTS--PAGE 5
purchase approximately 300 million dollars worth of replacement power over the
remaining 15 years that the Dresden I license is in effect."
Comment: Justification for the choice of decontamination over reactor shutdown
is based on the assumption that electricity from the plant is needed. What
demand projections are being used as a basis of the claim that "300 million
dollars worth of replacement power over the remaining 15 years..." will be
needed? Edison's large present and future reserve generating capacities (see
chart from Chicago Sun-Times, June 8, 1980, attached),
the lower than
expected growth rates in peak demand, and the untapped potential of conservation
incentives combine to show that electricity from Dresden I simply is not needed.
The ISEA formally requests the public comment period be extended as the public
meeting to be held in the vicinity of the plant has not yet even been scheduled.
Persons learning of the decontamination can then be afforded an opportunity to submit
their comments.
Sincerely,
-;- -

-

Marilyn J. Shineflug
Chairperson, ISEA
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MEMORANDUM
DATE:

TO:

Frank Almeter

FROM:

John R. Wee

April 16, 1979

SUBJECT: Chemical Decontamination of Dresden 1
Review of Documents Submitted in
Iarch, 1979
.Ze
C.
v ^WC)

As a general rule, I thinkc sufficient data have now been obtained to give
some confidence that the chemical cleaning of this unit can be carried out
without significant damage to the macerials.
'.here are sufficient stress corrosion data on most of the material and on the rates of crack penetration on
specimens simulating defects in the vessel cladding.
However, all of these data
were taken under conditions that simulated return of the unit to service shorclrt
following the chemical cleaning operation.
Under these conditions the remaining
NS-1 solvent will be decomposed by the higher temeratures into relatively harmless
constituents and no additional corrosion will occur.
This has bee; adequately
demonstrated.
Wrhat has not, however, been adequacely demonstrated is the effect

of leaving residual NS-.

solvent at ambient ceperauues .for_ aReriod of ten

months between the planned August, 1979, cleaning and the June, 1980, return to
sertvice.
I discussed 'this particular toint"With W.L. Walker during the course
of the NACZ meeting in March.
He advised me at that time that there will be a
number of rinses following the chemical cleaning.
Walker also advised me
that at room temperature the corrosion rates of most materials in the NS-l
solvent are significantly lower than chey are at the higher temperatures ac
which the cleaning will take place.
However, in creviced areas such as those
used around, for example, type ý10 bolts, or in creviced pockets of the type shown
where the NS-1 has b:', galvanic corrosion caused a substantial undercutting of
the vessel clad in the vicinity cf the defect, 1 suspect that significant amounts
of the NS-1 solvent may indeed be trapp•ed.
Thee is a further possibility that
potentially harmful impurities such as chlorides or sulfates that had been
absorbed in the crud deposits on the piping and removed by NS-1 could also be
trapped in these crevices; with air in the reactor vessel, local galvaric cells
could be set up that could cause corrosion to continue during the _eriod of wet
lari..
I think the subject should be addressed by che applicant if indeed the
infor=atlon that Walker gave me can be demonstrated by existing results or can
be demonstrated by rather a simple test.
The NRC has seen enough problems with
,the residuals of corrosive solutions !aft in reactors durang long periods of
wet .ayup, as in the ?alisade- steam generatcr incident several years back,
,ýhea we should be somewhat cautious in this area.
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TO:

Dr. Frank Almecer

April 16, 1979

The Dow report DNS--Dl-029 said that highly stressed samples of type 410
stainless steel show relatively high rates upon exposure to the Dow solvent
NS-1.
However, they indicated that maximum expected, stress levels in the
Dresden system for thiz material are much less than the 85% of yield at which
it was tested.
In the absence of detailed information on thermal stresses,
bolting stresses or other residuals from fabrication or from heating up to
che operating temperatre, I think we should ass-e that at least some of the
ty-pe 410 material may )e at the higher stress level and examine what actually
has happened to this material during the cleaning.
The Dresden letter BPS 78-1550
indicates that metal surveillance including this material will be performed during
the cleaning.
This is all well and good.
I am, however, somewhat concerned at
the relacively high corrosion rates of this material and that the fact that what
are given are average corrosion rates as indicated by weight change measurements
whereas figures 1.C.2 and I.C.3 from the Dow report indicate that the corrosion
is somewhat localized, and the maximum penetration rates must
aeas a
-for
of_2re~t'e than tha average penetration rates given in the report.
Further,
Table 1.C.1 of the Dow report states that the type 410 -steei--i-s-uiied in a number
of pins, screws and bolts in the core support structure where there would undoubtedly be crev-ices around this =aterial from vhich the NS-1 solvent may not
be properly rinsed following the cleaning and in which possible copper deposits.
*may remain following :he copper rinse procedure.
As stated in the Dow report,
some areas continue to have small patches of undissolved copper typically within
tight crevices; copper denosits are k.nown to. produce a otential at which intergranular stress corrosion of sensiti'zed stainless steel is most likelv' to occur.
(This is, of course, the principal of the Strauss test for sensitizationY.
I,
therefore, would sugge:t that some of the type 410 surveillance specimens be
stressed heavily and contain crevices so that following the chemical decontamination
and copper rinse it will be possible co ascertain what is going on in the real system
that is in the creviced (bolts etc.) areas within the core suppor: structure.
The possible crack extension underneath the simulated cladding defects on the
reactor vessel* should, of course, be carefully evaluated by the fracture mechanics
people within the NRC.
I am concerned in this area particularly that unr•goT
so lvent during the rinsing process may cause these cracks to extend more than
"
described in Walker's work, in which the system was _r
operating tempracures and, the solvent materials
.
Once these reservations are satisfactorily resolved, 1 believe that the
Dresden 1 unit can 5e safely cleaned and safely returned to service for
continued operation, subject possiby7 to increased in-service inspection,
particularly of stress corrosion sensitive areas such as heat affected zones
of welds in piping.
Do we know whether such defects exist, or is

JRW: ab
Dist.

W.Y. Kato
Corrosion Science Group Files (10)
V Noonan
W. Razelton
J. Knight
S. Pawlicki
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OFFICES OF

R.

MCCULLOUGH

NORTH

LA SALLE

CHICAGO.

ILLINOIS

STREET
60602

PHONE 312-7e2-9831

July 18,

1980

Director
Division of Licensing
U. S. Nuclear Regulatory Comiission

Washington, D. C. 20555
Re:

rn

C2.

Docket No. 50-10,

Nureg - 0686
Chemical Decontamination at
Dresden Unit No. 1

C)

Dear Sir:
This letter is in response to your call for conments on the draft
environmental statement for the above-captioned project. I would like
to discuss some of the procedural issues and substantive issues raised
by the report.
First, it is stated that the statement was prepared in response to
extensive expressions of public interest in the project. This interest
was manifested by petitions requesting public hearings and an environmental
impact statement (Kay Drey, 19 March 1979; and Marilyn Shineflug, 20
September 1979), considerable correspondence from citizens, and letters
supporting an environmental impact statement from members of the Illinois
Congressional delegation, notably Representatives Sydney R. Yates and Tom
Corcoran. On June 26, 1980, Harold R. Denton, Director, Office of Nuclear
Reactor Regulation, formally decided to grant the petition of Kay Drey,
stating that the staff had already issued a Draft Environmental Statement.

Actually, on or about May 16, 1980 the NRC had issued the statement, and
requested comments by July 21, 1980. This deadline should be extended for two
reasons:
1. Mr. Denton in his letter of June 26, 1980 to Kay Drey indicated that
the NRC staff will hold a public meeting in the Dresden area. Clearly, the
Conmission should have the benefit of the oral feedback at the meeting, and
later written conments generated by the meeting.
2. My reading of the statement reveals that it is a rehash of previous
memoranda and correspondence of the Commission lacking the original thinking
required by the spirit of the National Environment Policy Act of 1969.
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-2Attached is a copy of my letter of April 9, 1980 to Mr. William J. Dircks,
criticizing the then-existing environmental appraisal and response from Mr. Harold
R. Denton, in a letter dated June 23, 1980: I submit that the questions raised
by my letter have been neither adequately addressed nor answered in the statement.
In fact, a memorandum from Harold R. Denton, dated May 29, 1980 to Chairnmn John
Ahearne indicates that the Office of Nuclear Reactor Regulation because the NRC
decision on the Surry steam generator replacement action, decided to "convert"
the environmental appraisal into an environmental impact statement. (p.1)
The Denton memo later adds "Because of ACRS and staff concerns .related
to the potential for causing pipe cracks and some previous decontamination project
misfortunes, we informed CECO that we wished to be kept closely informed about
the progress of the decontamination program."
(P.3) My letter of April 9, 1980
asked about previous decontamination projects, pointing out the Dresden I project
is the first of scores of future projects. These questions are still
unanswered.
Surely, information about "previous decontamination project misfortunes" is relevant,
yet there is only scant mention of previous decontamination projects. (§2.4) As
to potential pipe cracking, the statement indicates that 40 to 50 welds considered
to be inaccessible because of the existing high radiation levels. However, it
does not state the present condition of these welds and what the impact of the
NS-1 solvent will be on these welds. Obviously, this deficiency must be corrected
in a final statement.
One other procedural issue needs to be discussed. The statement and previous
NRC communications refer to tests that have been made on the project. As I
stated in my April 9, 1980 letter, the NRC has not conducted any independent tests
of the process. All of said tests were conducted by Dow (owner of the proprietary
solvent NS-1), Conronwealth Edison (licensee), or General Electric (nmanufacturer
of BWR).
The public has little reason for confidence when all of the parties
conducting tests have a vested interest in favorable results. Clearly, with
decontamination looming large in the future, we are entitled to independent testing
and analysis before the first decontamination proceeds.
In closing, I would like to briefly touch on two other substantive issues:
1. Accidents.
§4.3 discusses leakage within the waste treatment facility,
stating that all leakage will be contained within the "bathtub" portion of thet
Wfat
How are workers protecte
What happens after that?
facility.
are
questions
other
and
These
liquids?
leaked
the
with
is then done
at
violations
safety
continuing
of
light
in
particularly relevant
A thoughtful accident
(See attached Notice of Violation)
Dresden I.
and steps that will
contingencies
possible
all
consider
plan should
environment.
be taken to protect the
2.
Insufficient information on leaching of chelated vadioThe statement admits that the NRC
nuclides from the solid waste.
does not know the leach rate of Dow polymer under burial conditions
entering into
I raised the question of the wastes
(Appendix A, P.5)
of April 9, 1980.
the environment and the food chain in my letter
It seems to me that the assurance of safe disposal of the waste is a
I
basic issue that must be resolved before decontamination proceeds.
do not see a meaningful discussion of any alternative modes of disposal
Americans
for the proposed method.
or a satisfactory justification
have suffered through enough unplanned environmental disasters, such
hazardous waste dumps.
as DDT and the current discoveries of illegal
Surely, we are entitled to thoughtful planning here.
-2-
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-3In conclusion, I would urge an extension of the deadline for
comments to allow meaningful public participation.
This would
help allay deep doubts about the process, and, hopefully, would
give the Commission an opportunity to resolve the substantive
issues raised by myself and others.
Respectfully submitted,

EDWIN R.

McCULLOUGH

ERM/sw
w/enclosures
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LAw OFrcrs or

EDWIN
I

R.

MCCULLOUGH

NORTH LA SALLE STREET

CHICAGO.
PHONE

ILLINOIS 60602
312-7829-931

April 9,

1980

Mr. William J. Dircks
Acting Executive director
for Operations
United States Nuclear Regulatory
Commission
Washington, D. C. 20555
Re:

Dear Mr.

Dresden I
Docket 50-10

Dircks:

of March 28, 1980
This letter
is in response to your letter
to Representative Sidney R. Yates, in which you commented on
Safe Energy Alliance (ISEA) about the
statements of the Illinois
proposed chemical decontamination of the Dresden I reacton.
ISEA stated that the experimental procedure at Dresden I is
kind in the world.
You cited other decontamination
the first of its
quantity and
projects in the world that are different in either
two - Dresden Unit 1 test
loop and Peach
quality.
Only the last
Bottom regenerative heat exchanger - use the DOW NS-1 solvent that is
magnitude has ever been
proposed for Dresen I.
No project of this
In fact, Commonwealth Edison has organized this
undertaken before.
a demonstration project, and received Federal funding from the Department of Energy.
In my opinion, a more appropriate response would be for the NRC
and qualities
of previous decontaminations
to detail
the quantities
undertaken and demonstrate with facts and figures in what ways they
are similar to the Dresden I demonstration project and the scores of
larg,ex, decontamination projects planned for the future.
The second concern raised is that NRC has not corlucted adequate
prototype decontamstudices of the environmental consequences of this
The NRC response is conclusionary,and clearly no
ination project.
substitute
for an environmental impact statement which w.,ould require
phases of the project, consideration of
rigorous analysis of all
and conclusions supported by proven facts arid reasoning.
altc•rnatives,
the radioactive and
I do. not find it reassurIng for the !NhC to state
chemical nature of the waste is similar to other wastes, when there
w,9ste.
Time
are open questions about the durnbt.itv on" the solidifiei
:'" wa.*:.;t :.s,
part cul-.ry at the Oak
huz: Thowri the 1.roblcrns of dýI pos !
i-;idc.
burial sites.

A'TAcIIVNT 1. PAGE ONE
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-2As to the concern that NRC has not conducted any independent
tests
of the clean-up process, including waste transportation and
disposal, it
is still
unknown what tests
have been conducted on the
long-term stability
of the solidified
wastes.
Does the NRC know
the probability that the wastes could escape from the containers
and possibly enter into the environment and food chain?
I would
like to know how any confirmatory research is independent.
It is
generally accepted that scientific
methodology proceeds with no
preconceived results.
Please explain what Brookhaven National
Laboratory is doing.
I do not understand the reasoning of the NRC as to why an
environmental impact statement (EIS) is not required, or if now
if a new determination is being made.
Under pre-July 30, 1979
regulations, is an EIS not required?
If so, why not?
Are you now
following the procedures under the regulations promulgated by CEQ

effective July 30,
Your attention

1979.
to this

matter will be greatly appreciated.
Very truly yours,

EDWIN R.

cc:

flon.

Sidney R.

NlcCUJLLOUGH

Yates
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D. C. 20555

P4'ýCb
z 6 ig8o

Docket No. 50-10

JUN2 3 1980

Edwl-r,
chc/? mccV11,
0 h
04 119, 1

Mr. Edwin R. McCullough, Esq.
1 North La Salle Street
Chicago, Illinois. 60602
Dear Mr. McCullough:
This is in response to your letter dated April 9, 1980 in which you restated
your previous position relative to the need for preparation of an environmental impact statement for the chemical decontamination of Dresden Nuclear
Power Station Unit No. 1.
The NRC staff has concluded its envirqnmental review of this matter and has
concluded that the proposed action will not significantly affect the quality
of the human environment.
I have reviewed the staff's conclusion and have
decided that an environmental impact statement should be prepared for this
action. A copy of this statement is enclosed for your information.
Sincerely,

Harold R. Dent on, Director
Office of Nucl ear Reactor Regulation
Enclosure:
Draft Environmental
Statement (NUREG-0686)

ATTAC~HMENT 2
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Appendix A

NOTICE OF VIOLATION

Docket No. 50-010

Commonwealth Edison Company

Based on the inspection conducted on April 7 - May 2, 1980, it appears
that certain of your activities were in noncompliance with NRC requireThese items are infractions.
ments, as noted below.
1.

Unit I Technical Specifications, Section 6.2.B requires that radiation control procedures be maintained, made available to all station
Radiation Control Standards Procedure
personnel, and adhered to.
37-1-E-3, "Work in Controlled Areas (Radiation Areas and High
Radiation Areas)," requires that personnel not eat, drink, smoke, or
6
chew in those controlled areas.
Contrary to the above, on April 17, 1980, while making a routine
tour of the Unit I turbine building (a posted radiation area), the
NRC inspector observed evidence of eating, drinking, and smoking
(i.e., the presence of numerous cigarette butts, empty soft drink
cans, empty candy wrappers, and a half eaten hamburger) in this
radiation area.
Tbi5 is a repetitive item of noncompliance since the same problem
was identified twice previously in NRC Inspection Reports No.
50-010/79-19, dated October 18, 1979, and No. 50-010/79-25, dated
January 28, 1980.

2.

10 CFR 50, Appendix B, Criterion II requires activities affecting
quality be accomplished under suitably controlled conditions, includThe licensee's Quality Assurance Program,
ing adequate cleanness.
Section 2.2 requires that the licensee adhere to all mandatory
ANSI N18.7-1976, Section 5.2.10 requires
requirements of ANSI N18.7.
quality housekeeping practices encompassing all activities related
to control of fire prevention and protection, including disposal of
combustible material and debris.
Contrary to the above, on April 17, 1980, during a routine tour of
the Unit 1 sphere, the NRC inspector observed numerous oily
rags/papers, a tipped over lube oil can, and scattered debris above
the elevator shaft which were not being controlled and which represented a fire hazard.

3.

Unit I Technical Specifications, Section 6.2.B requires that radiation control procedures be maintained, made available to all station
Radiation Control Standards Procedure
personnel, and ahered to.
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37-1-A-1 requires that contaminated clothing should be removed from
controlled contaminated areas when not in use and, further, requires
that clothing hampers marked "Deposit Contaminated Rubber Goods
Here" and "Deposit Contaminated Canvas Goods Here" be placed-at the
exits from all areas where protective clothing is required.
Contrary to the above, on April 17, 1980, during a routine tour of
the Unit 1 turbine building, the NRC inspector observed contaminated
clothing lying inside a controlled contaminated area (Unit I condensate
demineralizer control area) and that no clothing hampers were located
at the exit of this area. This condition was determined to have
existed for a period of two weeks.
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739 Hillcrest
DeKalb IL 60t15
July 19,

1980

--

Director, Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555
-Dear Licensing Director:
Please accept my comments on NRC's Draft Environmental Statement for-'Decontamination of Dresden I Nuclear Power Station.
It reads more like a iromotional from the utility than a dispassionate appraisal by a neutral government
agency. There appears throughout enthusiastic, uncritical acceptance of each
of the utility's claims, "tests" and promises.
An outstanding example is the repeated assurances that the waste from the
so-called decontamination process would be safely buried at Hanford, Washington, or Beatty, Nevada.
Since both states in the recent past have ref'used to
accept radiaactive wastes from Commonwealth Edison because of its poor safety
record in shipping, how can NRC be so siz~e they will accept these wastes? And
if not, what then?
On page 2 of Appendix A, a statement is made that no migation of radionuclides
had been observed at either Beatty or Hanford. Has not migration of plutonium
been reported from the Hanford site, causing concern about pollution of the.
Columbia River?
The details of the extremely hazardous waste disposal methods which were permitted at Oak Ridge do not impart a feeling of confidence in the regulating
agencies.
.s a former resident of Cak Ridge, I am appalled at what was allowed
to occir in that beautiful part of our country by such sloppy disposal of
radioactive materials. Much may be learned afterwards by such disasters about
recautions which should have been taken.
It is time we stopped proceeding
to inject this dangerous material into the environment until we have proven
evidence that it can be safely contained over the long periods that it remains
a threat.
Yo•r assumntion on page 4-5 that the additional radiation exposure to workers
involved in the decontamination rocess is negligible is based on a 1974 study.
Should you not at least ackcnowledge several later studies (such as that by
Mancuso) that
additional amount of. radiation is harmful to human health?
Highly questionable is the EIS assumption that closing Dresden I would necessitate a $300 million expense for pxrchase of replacement fuel over a 15-yearreriod. Such a conclusion ignores the excess generating capacity of ConEd
which renders replacement of Dresden I output unnecessary.
F_-ther attention should be given to the advisability of shuttingrwn

Sincerely,
Cecile Meyer

gOO'd0,03C:7
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To the Director of the Division of Licensing

vD
.

U.S. Nuclear Regulatory Co=nission
Washington, D.C. 20555

3 '1q80
UET
S

INTS

ON THE DRAFT ENTIVIROM

AL STATE-T

(DES)

related to PRDJ4_RY COOLING SYSTEM CLM.ECAL DECOONT•.A2iNATID1N
AT DRESDEN N'UCLEAR PO4ER STATION UNIT NO. 1, C ,[OM4EALT-z1
EDISON CaC•INY, M.AY 1980.

The chemical decontamination of Dresden 1 is viewed as a highly profitabe venture
by Coimorziealth Edison, representing $300 million dollars of pcower over the remaining 15 years that the Dresden license would be in effect. To the NRC it seems an
excellent opportunity to nrove that excessively "hot" reactors can be retu-med to
service. As noted on page - - following Table 3, a project goal is to "Develop and
prove techniques usable on other reactors."
DRESDEN DEC aPMI1TI ON NOr_ AN EERI•ENT?
The NTRC, in their response to Question 3, page 4, Appendix A, asserts that "The
Dresden decontamination is not an experiment, it represents the application of a
pnoven method of decontamination that has been specifically developed and tested
While the use of
before being used on the Dresden Unit 1 primary cooling system."
NS-l may be a proven method of decontamination on a laboratory scale, the results
of a full-scale flushing out of miles of primary cooling system may not be one and
the same thing, and the results unknown until the flushing-out and post-cleaning
surveillance program have been completed. in this sense it is an exper.__ntrnz.
Particularly with Dresden 1 where some inservice inspection requirements were waived
for a considerable perod of time.
Can it be said with certainty that one flushing (of approximately 100
hours) will do the job?
Or how long occupational exposure levels may be reduced to "acceptable"
levels?
Or that the integrity of the primary cooling system will not be affected?
The 1R.C, in their response to Question 6, page 15, Appendix A, says that "'there is
no anticipated acceleration in the buildup of craid" after the cleaning, "but notes
in the same response that "in the future it is quite possible that, following the
strong decontamination solution the utility may elect to use a weaker but more frequent decont amination process on !Lre that is currently being developed under E3R.
sponsorship by 3atte2lle Northwest."
This statement is indicative of the uncertainties surounding the Dresden 1 decontaminat ion experiment.

8008040
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THE CASE AGAINST CHELATES
Chelates have the capacity to form strong complexes with r4onuc2ides and to reduce,
markedly, the adsorption capacity of soil and rock for radionuclides; to accelerate
aqueous transport of radionuclides in the ground; and are extremely persistent in
the natural environment.
The migration potential of chelated radionuclides may be
decreased when placed in a solid waste matrix and disposed of in a semi-arid disposal site but the fact remains that it is a dangerous if not unacceptable practice
to bury radioactive wastes bound to chelates that are not biodegradable.
THE STABILITY OF BE.4TTY_,

10-0DA ATD/OR HANFORD,

A.4ASdINGTON?

Has either Beatty, Nevada, or Hanford, Washington accepted responsibility for the
disposal of the Dresden 1 decontamination wastes? I.hy was this not finalized before
issuance of the DES?
It is essential to know the length of time that radioactive wastes associated with
the Dresden decontamination must be isolated from the environment in terms of the
stability of the waste disposal site.
The DES states that about 95,' of the radioactivity expected will be in the form of cobalt isotopes with Cobalt-60 with a half
life of 5.3 years the isotope of greatest concern.
The question about the
to the effect that Com
We have heard, however,
in the oxide layer and
to what extent?

possibility of tra.-suranics was answered on page 3, Appendix A,
Ed was committed to measurement of them if they are present.
that Nickel-63 with a half life of 92 years may be present
this is not mentioned in the DES.
is it expected, and if so

There is a question of geologic instability at both the Beatty and Hanford sites.
ianford is about 120 miles from Mt. St. Helens and considerable movement of the
earth's crusta.Rvidenced in earthcuakes and volcanic eruptions.
The Hanford site
has also been subject to considerable disturba.nce from the practice of "water mounding•'which added to the problem of the"lscape" of large quantities of liquid radioactive wastes into the ground. particularly since Plutonium had been comple~md
with a wetting agent in some instances which promotes its movement through the soil.
. Clove Anderson, testifyinug before the House Subcommittee on Environment,
Energy,
and Natural -Resources on nuclear waste disp6sal (1977) said that over 2000 wells
had been dr•illed with more budgeted to determine where the radioactivity that had
escaped to g-round had migrated in the gvound water. The drainage channels flow toward the Columbia River.

Dresden 1 wastes are to be solidified but they can be affected by moisture and it
not difficult to imagine scenarios where chelated wastes might be vulnerable to
dissemination •ini-e still
toxic.

is

3eatty, Nevada is near a seismically active area, and only 50 •miils from the Nevada
atomic bomb testi.ng grounds.
The Beatty, Nevada site has had mnerous problems with
3overnor List supposedly fed up
with the dangers of radioactive wast-es,
the burden of taCd-r.ng care: of other people's problems, and the lack of adecuate insoection by the Federal Government.
TS DRPSDi 1 REALLY

=)ED?
Dresden 1 was not desi~gnd
c

whaw

istez~dAI-•.
.

•.•.or
e

to limt
.
reuired inservice
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rose and t~he •lant aged.
It is a poor candidate for a decontamination experiment
with the many uncertainties surrounding its clean-up.
The DES does not address sufficiently alternatives to the decontamination -which would
enable Corn Ed to shutdown and decommission Dresden 1 immediately.
We ask that this
be done in the Final EIS with a discussion of Corn Ed facilities, both nuclear and
others (coal, oil, natural gas etc) and how they can be used effectively t
compersate for the decommissioning of Dresden 1.
Natural gas seems to offer'exceptional
low-risk alternative to wzclear power at this time and far into the future whinle
soft erergy alternatives are being developed.
Our Society would appreciate a copy of the Final EIS when issued.

Yours sincerely,,.
Mrs. David G. Frey
Energ:y Policy Committee,.
Sassafras Audubon Society
2625 S. Smith Road

Bloomington, Indiana 47401
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COMMENTS ON NUREG-0686,
DRAFT ENVIRONMENTAL IMPACT STATEMENT
BY THE
U.S. NUCLEAR REGULATORY COMMISSION
FOR
DRESDEN NUCLEAR POWER STATION, UNIT NO. 1
PRIMARY COOLING SYSTEM CHEMICAL DECONTAMINATION
COMMONWEALTH EDISON COMPANY
Docket No. 50-10

by Peter Montague,

Ph.D.,

Director

National Campaign for Radioactive Waste Safety
East Coast Office
29 Pine Knoll Drive
Lawrenceville, NJ 08648
July 20,

1980

00 )000,
to

8 0 07 3 o030134

A-98

ON NUREG-0686

COMMENTS

by Peter

Montague,

Director

Ph.D.,

National Campaign for Radioactive Waste Safety
East Coast Office
29 Pine Knoll Drive
08648
Lawrenceville, NJ

Power Station

Dresden Nuclear

numbered,

this

drawback

Figure

to gigawatt-years
more meaningful
the current
shows
in

of

reactor

standard

figure.

More importantly,
(a)

need of decontamination

anomalous man-rem doses
the average of

all

of decontamination

in

because
1975)

from

it

reactor-years

This would give a
than is

the case with

the figure as given

the Dresden

either

BWR dose-rates,
because

1, following page 2-2,

operation.

of comparison

one of two things:

comments despite

converted

should be re-drawn with the units

than

made more difficult

is

to make clear

the document.

in

document are not

of the draft

so comment

I will try

However,

of the

(NUREG-0686).

the pages

Unfortunately,

normal.

for the decontamination

impact statement

environmental

consistently

opportunity to comment on the draft

this

Thank you for

reactor

(with the exception
is
or

is

not

of

operating at or below
(b)

all

BWRs are

in

need

they are giving higher dose-rates

than the Dresden plant.,

--1--
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If

the Dresden plant is

average of BWRs,
If

giving doses lower than the

then why does Dresden need decontamination?

Dresden needs decontamination and it

is giving below-

average doses (compared to the average of all BWRs),
Dresden is

then

really just the first experiment in a BMR

decontamination program and the impact statement should be a
Programmatic impact statement or a g

impact statement

covering the entire program of BWR decontamination.

From

Figure 1, one could also conclude that Dresden exposure
experience is

so close to the average of all LWR exposure

experience that the remarks made above could apply equally
well to all LWRs.
because

Either Dresden doesn't need decontamination

(with the exception of the anomalous year,

very close to the average of all LWR exposures,
alternatively,
case is

all LWRs need decontamination.

true, the Dresden decontamination is

1975)

it

is

or,
If

the latter

just the first

step in a decontamination program and the entire progrm
should be the subject of this DEIS.

Table 2,

on the page

following Figure 1, again demonstrates that Dresden is not
giving exceptionally high exposures or exposure-rates,
relative to other BWRs,

and thus either (a)

need decontamination of

(b)

Dresden doesn't

all BWRs need decontamination and

this EIS should cover the full decontamination program.
In Appendix A, "STAFF RESPONSES TO QUESTIONS CONTAINED IN
THE ILLINOIS SAFE ENERGY ALLIANCE'S SEPTEMBER 20,

-2-
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1979,

PETITION,"

pg.

15,

it

is stated that consideration is being

given to using "a weaker but more frequent decontamination
process on line".

Yet on the second page of Table 3 (on the

unnumbered pages following Table 2,
page following Figure 1, which is
following pg.

2-2),

it

is

which is

on the unnumbered

on the unnumbered page

stated that a "proven or even

promising method" of "on-line chemical addition" is
at this time".

"unknown

These two statements are inconsistent and

should be clarified in the final EIS.

The third page of Table

3 says that the technology of choice --

will cause "extensive corrosion".

the use of Dow NS-l --

This would appear to be a

potentially very serious problem that needs full description
and discussion in this document.
program need to be presented.
following Table 3,

Details of a corrosion test

On the unnumbered page

the statement is made that "Based on CECo's

criteria and the preliminary feasibility tests carried out by
CECo and its contractors,

the decision was reached to use Dow

Chemical's proprietary solvent NS-I...."
described and the test results given.

The tests need to be

Without these data,

basis for the decision cannot be made clear --

course,

is

the purpose of an EIS,

and that,

the

of

to make clear the basis for

decisions.
Similarly, on pg.

3-1,

the statement is made that "This

solidification process has been tested on the NS-I solvent and
produced a solid waste form that contained no free liquids."

-3-

A-101

The test program needs to be described and the resulting solid
needs to be described.
resulting solid?

Is

there chemically-bound water in the

Will radiolytically-induced degradation of

the solid result in eventual release of chemically bound
water?
Pg.

4-6,

Quality" is

the proper name of the "Council of Environmental

the Council

=n Environmental Quality.

obviously a very minor detail,

This is

but unfortunately it

is

indicative of sloppy work which is evident throughout this
EIS.

Unnumbered pages are another expression of this

sloppiness; grammatical errors (to be pointed out below) are
yet another expression of this sloppiness.

Overall,

the

impression is given that this document was rapidly thrown
together by persons of only minimal competence,

or possibly by

competent individuals who did not care very much about the
quality of their work-product.

Will this same attitude

pervade the decontamination of the reactor if
permitted to proceed?

the program is

The EIS should address this question

because a poor quality decontamination

job could lead to

serious problems in future reactor operations.
On pg.

4-7 the statement is made that "All radioactive

iodine isotopes have decayed to insignificant levels."
radioactive iodine isotopes?
one,

What

In the sentence following that

reference is made to venting noncondensable gases.

are these gases and what will their effects (physical and
psychological) be upon the surrounding population?

-4A-102

What

On the unnumbered page following 4-7,

reference is made

to "Solidification tests with spent radioactive
decontamination solvent obtained from the actual
decontamination of a Dresden Unit 1 test loop.... "

Describe

these tests and present test results. Describe the "leach
tests" performed on the resulting solids.

Describe the

resulting solids produced in the Dresden tests and the solids
produced by "solidification methods routinely being employed
by nuclear power plants."

The tests and test-result data

would give an EIS reader tools for evaluating the adequacy of
the contemplated decontamination program.

NRC statements

about tests which are not described cannot give the EIS reader
such tools for evaluation.
Same page: First sentence of the second full paragraph
that begins on that page: the verb "is"

should be "are"

because the sentence has a plural subject ("liquids").
Grammatical errors of this kind lead the reader to believe
that this EIS was thrown together by persons who are not
careful or who are not competent.

This EIS must address the

possibility that persons equally careless or incompetent will
carry out the Dresden decontamination program.

The potential

results of a careless decontamination program could be very
significant from an environmental perspective.
On the unnumbered page two pages beyond 4-7, the
statement is made that Dresden decontamination wastes will be

-5-
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shipped to Beatty,

Nevada,

or Hanford,

Washington.

Going back

to my earlier statement about the need tor a generic or
programmatic environmental impact statement,

the disposal of

AlU the wastes from a BWR or LWR decontamination program
should be described.
resulting wastes?

Will Beatty or Hanford take all of the
In addition,

the Beatty, NV,

operating license expired in June,
Nevada is trying to prevent it

1980,

site's

and the state of

from being renewed,

according

to Sheldon Myers of the federal Department of Energy.

Thus

this EIS needs to address the possibility that the Beatty site
will not be available for disposition of Dresden wastes or
other BWR and LWR decontamination wastes.
On the same page,

in the paragraph that begins "4.2.3",

the final sentence of the paragraph,

the word "significant"

probably was intended to read "insignificant".
this raises the issue of sloppy work by NRC.

Once again
To repeat: will

the decontamination of Dresden and other BWRs and LWRs be
overseen by equally sloppy people,

careless of detail?

The

EIS needs to address this possibility, since quality control
of the decontamination

is

the only institutional protection

that the public has from a potentially dangerous set of
problems arising from the contemplated decontamination
program.
The Hanford disposal site license, mentioned on that same
page,

and dated Jan.

11, 1980,

is obviously a key document and

-6-

A-104

should be included in the FEIS as' an appendix; the standards
set forth in that document will directly affect the nature,
scope and detailed implementation of the proposed Dresden
decontamination.
The indented paragraph on that same page quotes a
paragraph from the Hanford license of Jan.

11, 1980; that

quotation appears to ignore the fact that organic solvents
such as toluene and xylene may degrade the polymer in which
the Dresden decontamination wastes are encapsulated.

This is

a potentially serious problem which should be discussed in the
FEIS.
On the following page,

the last sentence in the first

paragraph says that NRC will "destructively examine" the
wastes from a "qualification test" of the Dresden
decontamination wastes.

The FEIS should present details,

including test protocols and results of these tests.
On that same page,

it

is not clear whether the container

of choice (a 55 gallon drum) contained radioactive wastes when
it

was tested and selected.

FEIS.

This should be clarified in the

The "results showed that the barrel could be expected

to last one or two years",

says the DEIS (same page).

This is

a short enough time-period to be of concern; thus the question
is

relevant:

Did the test protocol include radioactive

materials in the solid matrix or not?
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In paragraph number 5.3 (unnumbered page),
is

the statement

made that "excessive corrosion" did not result from CECo's

testing of Dow NS-l solvent and other solvents.

The FEIS

should include test protocols and results in quantitative
detail, not simply qualitative conclusions.
corrosion would be considered "excessive",

How much
by what criteria?

How close did the corrosivity of NS-I solvent come to being
"excessive"?

These are important questions and the answers

obviously exist in readily available form; the answers should
be presented in the final EIS.
In Appendix A, the first unnumbered page,

the response to

Question 1 does not say whether 10 CFR Part 61 will be
complied with.

This issue should be addressed in the FEIS.

The following page says "We do not have field or laboratory
tests results

[sic] which quantify the migration potential of

radionuclides associated with Dow solvent...."
very important omission,

or lack,

remedied before the FEIS is
potential of the wastes is

This seems a

of data which should be

issued.

Obviously the migration

an important issue.

On the following page (marked "-

3 -"),

in

Response

again wonders whether proposed 10 CFR Part 61 will be -can be --

wastes.

3 one
or

complied with by the proposed decontamination

It's

as if

one branch of NRC is

61 and another branch
decontamination)

proposing 10 CFR Part

(the one overseeing the proposed Dresden

doesn't know it.
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The issue of 10 CFR Part

61's potential impact on the proposed Dresden operation should
be discussed.
On the following page,

the list

of nuclides seems to omit

significant isotopes of iodine and iron and nickel and perhaps
others.

The final EIS should discuss all relevant isotopes.

Next page (marked "-

5 -"),

top paragraph:

if

more than

10 nCi/g of transuranics are discovered and the wastes cannot,
then,

be shipped to a shallow-trench burial ground,

they go?

where will

A contingency plan needs to be discussed.

President's program,

announced Feb.

12,

1980,

The

calls for the

first repository to operate in 1995; but we've already been
told that the Dresden decontamination waste containers

(55

gallon drums) will begin to deteriorate in one to two years.
What will happen to these deteriorating containers during the
15 years necessary to establish a suitable repository if
transuranics are discovered in the Dresden wastes?

The FEIS

needs to describe a contingency plan in detail.
The following paragraph says that,
TRU contamination,

if

the wastes contain

they will be disposed of at a suitable

government repository.

The quesions become,

"When?",

and

"What will happen to the wastes before they can be placed in
such a repository?"

These are significant questions that need

to be addressed in the FEIS.
On pg.

"-

8 -",

simply conclusions.

in

"Response

5",

one needs data,

"Analysis has shown..."
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not

the DEIS says.

What analysis?

Published where?

If

so'far unpublished,

the

data and test protocols should appear as appendices to the
FEIS.

If

the relevant data are held to be proprietary,

then

the Dow NS-I solvent cannot be deemed acceptable because,

in

the absence of an open flow of information about the relevant
characteristics of the chemicals involved,

the public must

rely on Dow and the NRC to make important technical judgements
in secret.

Since it

is

concluded in the Kemeny Commission's

report on the accident at Three *Mile Island that "...as
presently constituted,

the NRC does not possess the

organizational and management capabilities necessary for the
effective pursuit of safety goals" (Kemeny Commission Report,
pg.

60],

the public needs first-hand data for independent

analysis,

not NRC conclusions from reviews of Dow's analyses.

Dow's credibility with the public is flawed by the very fact
that they are selling the NS-I solidification agent and it

is

clearly to their economic advantage to have the NRC conclude
that the material is
needed in the FEIS -case,

satisfactory.

Data,

not conclusions,

or rather data and conclusions.

the important need is

for data,

are

In any

so that readers of the

EIS can draw their own conclusions about the adequacy of the
proposed program.
On pg.

9, Response 6 essentially skirts the issue of

corrosivity. This is

an important omission that needs to be

remedied in the FEIS.
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On the following page,

Response 1 says that "All primary

cooling system materials that will be in contact with NS-I
have been tested extensively..."
The FEIS should contain all the relevant test protocols
and test data and conclusions for the reasons given above.
Neither NRC nor Dow have credibility with the public and it

is

important that the public be able to analyze raw data and draw
independent conclusions.
Four pages later

(a page marked "APPENDIX A - 5

-

",

the

top paragraph says "Tests have been performed to demonstrate
that the stability of the solid polymer will not substantially
alter for over 50 years,
Co-60."

corresponding to 10 half-lives of

Again, we have test conclusions and interpretations,

but no test protocols or results.

The tests themselves are

the important basis for judgement,

not Dow's or NRC's

conclusions.

The FEIS should present the test data.

On that same page,

the response to question 3c says "We

do not know the leach rate of Dow polymer under burial
conditions."
forward.

It

This should be known if

safety analysis is to go

would appear to be impossible to carry out a

safety or risk analysis without this key piece of information.
The next to last paragraph on that page describes,

very

briefly, some tests on a concrete matrix.

very

This is

important information and should be amplified in detail for
the FEIS.
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On the following page,
results,

the top paragraph presents test

but no discussion of the tests themselves or of the

data developed by the tests.

The public does not need NRC's

or Dow's conclusions; the public needs test protocols and
data.

The public can then draw its own conclusions.

DEIS stands,

As the

the public has only NRC's and Dow's word for the

adequacy of the materials tested.
oft-repeated flaw in the EIS as it

This is an important,
presently stands.

and

The

response to question 3d mentions a "mixed bed demineralizer"
which "has been tested"; again,

there is a data gap here.

What kinds of demineralizers were employed? Organic resins?
Zeolites?
why is

What tests were conducted? What data were gathered?

this information missing from the EIS?

On the following page,

in the response to Question 4,

the

statement is made that "most barrels remain resistant to
corrosion...."
What fraction of the barrels did not remain resistant to
corrosion? What is meant by "resistant to corrosion"?
a matter subject to quantification.

In the FEIS,

This is

quantitative

data should be presented.
On the following page,
the statement is

made that,

in the response to question 4b,
under certain conditions,

the 55

gallon drums of waste could suffer "corrosion breakthrough" in
"about one month".

This result was reached under conditions

that are only vaguely described

("the waste does not
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solidify")

a test program that is

in

not described at all

(except to say that it

was carried out by BNL [Brookhaven

National Laboratory]).

The FEIS should describe the test

program,

and the data resulting from that program,

Later in

that same answer,

the statement is

would be no problems with the containers
a few months of solidification."
the FEIS,

in

detail.

made that there

"...if

buried within

As previously mentioned in

a finding of TRU wastes in

the Dresden

decontamination waste stream could force the emplacement of
the Dresden decontamination wastes
instead of in

in

a TRU respository

a low-level waste repository;

repository exists,

since no TRU

and since the President says it

1995 before such a repository exists,

where would the Dresden

wastes be stored for the intervening 15 years?
contingency plans,

including new containers,

for dealing with this eventuality?
this critical

will be

What

has NRC developed

The FEIS should discuss

issue.

On the following page ("-

9 -")

the top paragraph

indicates a conclusion being drawn from unspecified test
protocols.

What tests and what resulting data led to the

conclusion drawn in
10 years..."...
On page "conclusions in
quantitatively.

that paragraph

("...the

barrel could last

etc.)?
12 -",

response to question

that response all

4d,

the

need to be stated

The entire discussion centers on comparative

-13A-Ill

leach rates; the FEIS should present the leach rates,

the test

conditions under which the various leach rates were achieved,
and the contractors'

conclusions from the data.

the conclusions without any data is

To present

pitifully inadequate in an

environmental impact statement.
On the following page,

in the response to question 5a,

the last sentence in the response,

once again,

conclusions without any supporting data.
indicate..." etc.

What tests?

presents

"The licensee's tests

Under what conditions? With

what resulting data?
On pg.

- 15 - Response

"a"

begins "There is

no evidence

based on decontaminations that have been performed at the
Canadian reactors and at the British reactors...."
literature citations are given,

Yet no

referencing reports on these

previous decontamination efforts.

What reports are being

cited? Why are citations not given in the DEIS?
Later in that same paragraph,

the statement is made that

"...the utility may elect to use a weaker but more frequent
decontamination process on line...."
This is an extremely important statement and the program
for developing this process should definitely be described in
this EIS.

The decontamination proposed in this DEIS may lead

to use of this other process and so the two are inextricably
and intimately related; this impact statement should deal with
the potential on-going decontamination process "...currently
being developed under EPRI sponsorship by Battelle Northwest".
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Overall,

this impact statement gives the strong

impression of having been "thrown together" by a reluctant
agency which is

contemptuous of public participation in its

decision-making processes.

It

is

a defective document which

does not adequately discuss possible alternatives to the
proposed action,
proposed actions,

does not discuss the full impact of the
does not develop a rationale for the need

for the proposed action,

and does not give confidence that the

proposed program can be carried out safely by the main actors.
The impact statement makes the main actors appear to be
incompetent.
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ILLINOIS DEPARTMENT OF PUBLIC HEALTH
William L. Kempiners, Director
535 West Jefferson Street * Springfield, Illinois 62761 9 Telephone: 217-782-4977

ReDly to:

July 21,

1980

Director, Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555
Subj:

Comments on "Draft Enviromental Statemei7 Related to
Primary Cooling System Chemical Deconta.,--nation at
Dresden Nuclear Power Station Unit 1"

Ref:

1.

Dresden Unit 1 Chemical Cleaning, Executive
Summary of Project Progress, Prepared by CE Co
Station Nuclear Engineering Department, Oct. 22,
1979

Dear Director:
The Division of Nuclear Safety, of the Illinois
Department of
Public Health, has reviewed the subject Environmental Statement
and offers its
comment.
In addition to the Statement, the Division has reviewed several
reports, letters,
and presentations prepared by CE Co, Dow, and
the Illinois Safe Energy Alliance.
1) Although the preponderance of researched data and other
evidence supports the conclusion that the proposed
decontamination using Dow NS-I is safe, the Environmental
Statement fails
to present sufficient data to provide a
stand alone definition of the environmental impact to be
expected from disposal of wastes produced by the-proposed
operation.
For instance, the report indicates that field or laboratory
test results which quantify the migration potential of
radionuclides associated with the Dow solvent are not
available.
One must utilize other documentation to
determine that test results are available but pertain to
free ionic cobalt with no chelating agent.
2)

The environmental impact of disposal is not directly
addressed.
Rather, it is stated to be less than that
already analyzed in the FES, November 1973.
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Director, Division of Licensing
July 21, 1980
Page 2
3) Data on burial sites presented is given in the answers to
Such data and more should be
letters in Appendix A.
included in the body of the report.
4)

It appears from reading various reports previously supplied
by Dow, that the problems associated with recontamination
have been ignored in the statement and understated in the
answer to question 6a of Appendix A. Reference 1 indicates
that recontamination occurs quickly, suggesting the need
This need, and its
for frequent future decontaminations.
effect should be thoroughly addressed in the statement.

5)

There was no discussion of venting of the N2 cover gas.
However benign this may be, it should be noted in the
statement.

6) A better technical description of the chemical interaction
of the burial environment with chelated wastes should be
It is our understanding
provided in the statement itself.
from discussions with the DOW Company technical
representatives that it is more desirable from a chemical
reaction viewpoint not to deactivate the chelates by any
means.
It was indicated that deactivated chelates would
chemically react more readily with the burial environs.
7) The economic impact of alternatives does not include the
reserve power status.
effects of shutdown on the utility's
8)

The arguments for utilizing the Hanford and Beatty sites
need to be strengthened, perhaps with some statistical data
The present statement remains somewhat
on rainfall.
unconvincing.

9) No discussion of single,
discussed.
10)

highly exposed workers is

In the discussion of Radioactive Waste (Section 4.2.2),
In comparing
"significant quantities" needs to be defined.
the amounts of decontamination wastes to total radwaste, a
discussion of the comparison between the types of waste
should be included.

11) No discussion of the effects of a possible closing of the
Because of this
Hanford and Beatty sites is included.
possibility, some discussion should be included for making
the availability of a dry waste site a condition of
approval.
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Director, Division of Licensing
July 21, 1980
Page 3
12) One disappointing aspect of the statement is that only one
option, in reality, is considered viable.
Rather than
rating the options, all others are eliminated due to the
disadvantages, leaving only NS-I to choose from.
One could
hope for at least a back-up option to compare against.
13)

The response to Question 1 of the Illinois Safe Energy
Alliance is unsatisfactory in that it fails to utilize all
the data available to support the conclusion.
Dow has performed a feasibility study and scrutinized
available data and literature on the decontamination of
nuclear reactors.
Several chemical solvents were tested on
actual metal samples (all of the D-1 primary system is
constructed of Type 300 Series Stainless Steel) removed
from D-l's primary system corrosion test loop and gave
unsatisfactory decontamination factors or unacceptable
corrosion rates; therefore, Dow developed its own solvent
NS-l, and this cleaning solvent was successfully applied on
metal samples.
After extensive testing, it was concluded
that serious intergranular stress corrosion cracking (ISCC)
should not occur as a result of using NS-l for 100
continuous hours at a maximum 250 0 F. temperature.
It was
observed that NS-1 is no more corrosive than deionized
water.
Sincerely,

William L.
Director
cc:

Bill O'Connor
Fred Uhlig
Paul W. O'Connorwoo,
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Kempiners

One First National Plaza, Chicago, Illinois

OCommonwealth

Address Reply to: Post Office Box 767
Chicago, Illinois 60690
Edison

July 21,

1980

Director, Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC
20555
Subject:

Reference

(a):

Dresden Station Unit 1
Comments on Draft Environmental
Statement for Primary System
Chemical Decontamination
D. m. Crutchfield letter
dated May 30, 1980

to D.

L.

Peoples

Dear Sir:
This letter
is to provide the Commonwealth Edison Co.
comments on the Draft Environmental Statement, NUREG-0686, for the
Dresden 1 Primary System Chemical Decontamination which was
transmitted by Reference (a).
The Final Environmental Statement should specifically
address the factors identified in Sections 102 (2)(C) and 102(2)(E)
of NEPA, 42 U.S.C. 5S4332(2)(C) and 4322(2)(E).
The Draft
Environmental Statement explicitly discusses only two of those
factors:
environmental impact, Section 102(2)(C)(i); and
alternatives, Section 102(2)(C)(iii), although the discussion of
occupational exposure is probably responsive to Section
102(2)(C)(ii), which calls for a discussion of any adverse
environmental effects which cannot be avoided should the proposal be
implemented.
There is no explicit discussion in the Draft Environmental
Statement of "the relationship between local short-term uses of
man's environment and the maintenance and enhancement of long-term
productivity," as required by Section 102(2)(C)(iv).
While this
prescription is somewhat difficult
to apply to the facts at hand, it
seems reasonable to say that the proposed decontamination does not
significantly affect the trade-off between short term and long term
uses of the environment implicit in the decisions to build and
operate the Dresden Unit One reactor, made more than twenty years
ago.
Similarly, the shipment of radioactive wastes produced by this
project to licensed burial facilities
does not affect the trade-off
between short term and long term uses of the environment which was
made when those sites
were licensed.
This conclusion is supported
by the discussion of radioactive waste disposal found in Section

S
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Commonwealth Edison

Director, Division of Licensing
July 21, 1980
Page 2
4.2.3. and Appendix A of the Draft Environmental Statement.
Further, from Table 1 it can be seen that the dominant radioactive
isotope to be buried will be 6 0 Co, with a half-life
of 5.3 years.
Essentially all
of the radioactivity therefore will have decayed
away in fifty
years.
Section 102(2)(c)(v) directs federal agencies to consider
"irreversible and irretrievable commitments of resources."
For the
Dresden decontamination, these would be the money involved, the
concrete and steel used to build the decontaminatin facility,
the
NS-1 solvent, the Dow vinyl ester-styrene polymyer solidification
system, the 55-gallon steel drums, and the burial space to be
occupied.
Although Commonwealth Edison does not believe NEPA
requires consideration of financial resources, see Consumers Power
Company (Midland Plant, Units 1 and 2) ALAB 458, 7 NRC 155 (1978),
the cost of the decontamination project is obviously very small
compared with the savings to be gained by carrying out the project,
as described elsewhere in these comments.
Similarly there is no
shortage of stainless steel or concrete in this country.
Both the
NS-1 solvent and the Dow solidification
polymer are petroleum-based
products.
However, the amount of oil needed to make these products
is small in absolute terms and in conmparison to the energy savings
associated with continued reactor operation.
Finally, NEPA Section 102(2)(E) requires federal agencies
to "study, develop and describe appropriate alternatives to
recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available
resources."
The Draft Environmental Statement's discussion of
alternatives is adequate, with the modifications suggested elsewhere
in these comments.
Nevertheless it seems worth pointing out that
this project does not involve unresolved conflicts concerning
alternative uses of available resourcese.
Dresden Unit One was
built to operate and this project will contribute to that goal.
The
burial facilities
to which radioactive waste will be sent were
licensed for that purpose.
And, of course, the NS-1 solvent and the
Dow solidification
system were developed for projects such as the
Dresden decontamination.
Although Commonwealth Edison does not question the
authority of the NRC in the performance of a Environmental Statement
for the chemical decontamination, we question the necessity of
performing one for an action which has minor impact on the public
and the environment, considering the cost involved.
The decision to
perform an environmental statement at such a late date and the
resulting delay in the chemical cleaning will add to Commonwealth
Edison's cost to complete the project.
These costs will in turn be
borne by Commonwealth Edison's customers.
As indicated in
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Commonwealth Edison

Director,
July 21,
Page 3

Division of Licensing
1980

Comment 17 on page 3 of Attachment A, rescheduling activities
and
maintaining key personnel on the project for the period required to
prepare the environmental statement will cost $25,000 in June and
July plus $110,000 per month thereafter.
An additional $90,000 will
be required to redo earlier
testing to assure equipment operability
and to train
additional personnel.
Assuming an October 1, 1980
injection date at the earliest,
the total
cost of the project delay
from June 1, 1980 is estimated to be $360,000.
Further delay will
result in additional costs accruing at a rate of $110,000 per month.
In addition to the previous general comments, specific
comments to various sections of the draft statement are provided in
Attachment A.
Very

truly yours,

Robert F. Janecek
Nuclear Licensing Administrator
Boiling Water Reactors

5379A
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ATTACHMENT A
1)

Page

ii,

paragraph

3:

Though shutting the reactor down permanently would have
prevented the continued increase of radiation levels in
Dresden 1, it will not preclude the need to chemically clean
if prompt decommissioning is desired.
Therefore, it is not
necessarily an alternative to the proposed chemical cleaning
project.
2)

Page 2-2;

Table 1:

The estimated activity of 3000 curies shown was based on an
crud analysis taken in 1974.
Two significant events need to
be considered which affect this estimate.
First, the unit
remained in service to October 31, 1978, which has the effect
of increasing the estimate slightly.
Second and more
significant, is that the unit has been shutdown from October
31, 1978.
During this cuerent two year outage, a significant
reduction in curie inventory can be expected due to the short
half lifes of the majority radionuclides present in the oxide
layer,
As a result, it is expected that between 2000-3000
curies will be removed during the chemical cleaning.
The estimated curies per barrel of 2.5 Ci is a minimum
figure.
The actual value may vary between 2.5 Ci and 7
Ci/barrel based upon the total curies removed and the ability
to evaporate excess water and maximize the volume of
concentrated radwaste per barrel.
The amount of activity per
drum can be regulated by changing the concentration and/or
amount of radwaste placed in a barrel.
By minimizing the total radwaste volume, the total number of
barrels required to be shipped can be reduced.
This will
reduce the number of shipments and minimize the total
transportation costs.
3)

Pages 2-6, 2-7, 2-8, 2-9, 2-10, 2-11, 4-8, 4-9, 4-10,
5-1, 5-2, 5-3, 6-1 and 7-1 have not been numbered.

4)

Page 3-1, paragraph 3:
Not all of the chemical cleaning
facility
structure is Seismic Cat. I.
Only the concrete
floor and the walls designated as the "bathtub" and the walls
and ceiling surrounding the two radwaste hold tanks have been
designed as Seismic Category I structures

5)

Page 3-1, paragraph 4:
It should be stated that the
solidification process, including the solidification line
equipment, the radwaste injection locations and the
solidification line control room are all located within the
chemical cleaning facility
which also contains the radwaste
hold tanks.

6)

Page 4-5,

paragraph

2,

line 12;
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typo,".

.

.academy.

.

4-11,

."

- 2 7)

Page 4-7, Section 4.2.2 B, paragraph 2:
The first
sentence
should be deleted and replaced with the following:
"Continuous sampling and monitoring will be done.
Thus, any
unplanned releases due to leaks and spills can be quickly
detected and remedial steps taken."

8)

Page 4-7,

Section 4.2.2.C,

See Comment #2,

listed

paragraph

1:

above.

The 1200 fifty-five gallon drums mentioned is a maximum
number of barrels expected.
This quantity is based on the
unlikely event of requiring two cleaning cycles using a total
of 225,000 gallons of solvent and an approximate evaporation
ratio of 7:1.
This results in a maximum of 36,000 gallons of
concentrated waste.
Approximately thirty (30) gallons of
waste will be solidified per drum for a total of 1200 drums.
The actual number of drums of solidified radwaste is expected
to be considerably less (400-600 drums) based on lower "crud"
inventory and increased evaporation and waste to binder
-atios.
9)

Page 4-8, Section 4.2.2 C, paragraph 1 continued, line
three:
Replace ". . .has.
. ."
with
" . .have.
. ."

10)

Page 4-8 Section 4.2.2 C, paragraph 1 continued:
Add the
following between lines three and four: "(Thechemical
cleaning of the test loop was a test of the solvent and
cleaning process in a pilot system which was subjected to the
same solvent conditions as anticipated for the full scale
chemical cleaning)".

11)

Page 4-8,
Typo: ".

12)

Section 4.2.2 C,
.

.destructively.

paragraph 2:
.. "

Page 4-8, Section 4.2.2 C, paragraph 3:
Retain the first
sentence and delete the remainder that follows.
Replace the
deletions with the following: "For each drum of solidified
waste, a rod containing a thermocouple will be brought in
contact with the top surface of the solid material to measure
its temperature to verify the occurrence of polymerization.
This same rod by making contact and measuring resistance to
penetration of the solid mass, will verify the
solidification.
Television cameras will allow for the
observation of this activity at the top of the waste drum.
"The liquid waste to be solidified will be added to the
solidification agent during mixing.
Any incomplete mixing
will also likely be observable from above by using
television, as the solification agent and waste are not
soluable and are of different colors and densities."

13)

Page 4-9, Section 4.2.3, paragraph 1, line 10:
Delete ".
significant.
and add
". . . insignificant . . .
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Page 4-10, paragraph
"
Amendment 1.
01, 02, and 03. . ."

1,
."

line 9:
to ".

.

Change
. Amendments

15)

Page 4-10, paragraph 3, line 12:
strength testing..
add ". . .
testing. .

16)

Page 4-10, paragraph 2, lines 8 and 9:
Delete
manufacturer (DOW Chemical Company). . . by the
manufacturer." and add ". . . the DOW Chemical Company, when
wastes were solidified in accordance with the procedure
specified by DOW."

17)

Page 5-3,

Section 5.2,

See Comment #1,

paragraphs

Delete "...
resistence

1,

2,

comprehensive
to penetration

& 3:

listed above.

The current estimated cost for replacement power in 1981 is
$100,000 per day.
The total estimated cost to purchase
replacement power for Dresden I over the remaining 15 years
of the unit's Operating License is approximately $470 million
dollars.
The total estimated cost to CECo. for the chemical cleaning,
including solvent research and development; solvent
compatibility testing; construction of the chemical cleaning
facility
and the operational cost to chemically clean is 37.5
million dollars, not the 39.5 million dollars, listed.
The chemical cleaning had been scheduled for 6/1/80.
The
NRC's decision to require an Environmental Impact Statement
(EIS) at such a late date and the resulting delay in the
cleaning will add additional expenditures to the project.
These costs will in turn be borne by Commonwealth Edison's
customers.
The need to retain core architect/engineering personnel; to
re-establish priorities and reschedule project activities to
provide most efficient use of time and personnel; and to
provide support for the review and comment of the
Environmental Impact Statement and additional NRC questions
will result in an added cost of $25,000 in June and July plus
$110,000 per month thereafter.
In addition, the delay will result in the need to obtain new
personnel to replace experienced personnel, forced to be
released from the project due to other committments.
These
new personnel will supplement core personnel and will need to
be trained in the chemical cleaning system and process.
Also, all pre-operational testing completed earlier will need
to be redone to assure the system is fully operational prior
to cleaning.
These activities will cost an additional
$90,000.
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- 4 Assuming a 10/1/80 injection date at the earliest,
cost of this delay is estimated to be $360,000.
18)

Appendix A, Page 4, Ques.
See Comment # 2, above.

3a,

paragraph 3:

19)

Appendix A, Page 4,

36,

paragraph

Delete ".

.

Ques.

. under the trade

1,

the total

line 2:

name of NAJVAR".

There

is

no

such trade name.
20) Appendix A, Page 5, Ques. 3c, paragraph 1:
Delete the first sentence and replace with the following:
"The leach rate of DOW polymer under burial conditions has
not been demonstrated, however, in arid disposal. ."
(Combine the new wording with the old second sentence)
21)

Appendix A, Page 7, Ques. 4a:
Delete the last sentence of the response and replace with the
following:
"1OCFR71 and 73 pertains to the transportation of
all radioactive material."
The discussion concerning high level waste presented in the
response to question 3 of the Illinois Safe Energy Alliances
September 20, 1979 Petition should be referenced here.

22)

Appendix A, page 8,

Ques.

4b,

paragraph 2,

lines 14 and 15:

Change ". . . or the manufacturer. . . by the
manufacturer ". . .to
". . . or the DOW Chemical

Company

when the wastes were solidified in accordance with the
procedure specified by DOW."

23)

Appendix A, ISEA,

24)

Appendix A, ISEA, page 3, Question 3:
In the last sentence of the question, Mr. Lange was
mis-quoted.
He never stated that "Transuranics of a value of
greater than 10 nanocuries/gram will remain at the Dresden
site forever.

25)

Appendix A, ISEA,

Typo ".

Typo ".

26)

.

.

.

is

."

page 5, Response 4,

.

.

Paragraph 3:

paragraph 2:

."

Ques.

5,

line 3

."

Page 8,

. under
.

.

page 8,

. .

28) Appendix A, ISEA,
Change ".

.

. commercial.

Appendix A, ISEA,
Delete ".

page 2, Response 2,

. program.

Appendix A, ISEA,
Typo ".

27)

.

page 8,

the .

Response 5,

Paragraph 5:

the trade name NAJVAR."
.

."

Ques.
to ".
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6,
. .

line 1:
and

.

.

.

- 5 29)

Appendix A, ISEA, page 9, Responsý 6,
Change
. . . individual . . .
to ".
age . . .

Paragraph 1, line 5:
. . individual's

30)

Appendix A,
Typo ". . .

Paragraph

31)

In Section 4.2.1.B emphasis is placed on the man-rem
estimated.
The figures are misleading as stated.
The
original estimate did not include items we later felt
necessary to include in the dose accounting program of the
chemical cleaning.
How well we did *in planning, projecting
radiation jobs is not accurately stated.
The following table
will explain:
Original
Total

ISEA, page 9, response 6,
industrial . .

Estimate for Construction

250-500 man-rem

Expended to Date (6-30-80)

Dose incurred
a.
b.
c.
d.
e.

but not estimated

290
in

original

Component Inspection
Sphere Cleanup
CRD Removal
B-Loop Bypass
Gamma Scan

scope:

54
22
4
2
2
Total =

290
84
206

2:

84

man-rem expended
but not planned
for.

Total man-rem expended
Unplanned man-rem
Man-rem incurred that can be attributed
original estimated jobs.

to the

This shows that by strictly
complying with the ALARA
principles, the expended man-rems of 290 which included 84
man-rems expended on jobs not originally planned for is well
within the 250-500 man-rems estimated for chemical cleaning.
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Director, Licensing Bureau;
This auestion is in reference to the Environmental Imi-act Statement
on Dresden One.

',WThat are the relative possible positive, and/or negatve

effects of using other decontamminating agents that might not contribute
to increased radionuclide %

mobility?

-ow do strong acids, bases, oxidizing agents or citrates, tartrate,
oxalate,

gluconate,

7hos-hate,

bisulfate, and fluorde measure ur, to

DOL"'.S MS-I ?

Sincw~e~y,

Z3rce

CoO
S

i/o
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Citizens Against Nuclear Power
P.O. Box 6625, Chicago, IL 60680
office: 407 S. Dearborn, Rm. 930
Telephones: (312) 472-2492,

July 23,

764-5011,

or 786-9041

1980

Director, Division of Licensing
U.S. NRC
Washington DC 20555
RE: Docket No 50-10
Dear Director:
Contained herein is CANP's "Comments" on NUREG-0686, the draft EIS
done for the proposed chemical decrudding of the Dresden One
reactor.
It has been brought to my attention this morning as we prepared to
mail this document to you, that the date by which all comments on
NUREG-0686 were to have been received to ensure that they would be
taken into consideration during the preparation of the final EIS,
was July 21, 1980.
CANP was ignorant of this requirement, as the
copy of NUREG-0686 which we were sent by Jan Strasma of the Region III
NRC office, was blank where the date was to have been printed (the
page on which the "Abstract" appears).
Since you should receive this document only 3 days after the July
21 deadline, and since the copy of NUREG-0686 we received was silent
on the exact deadline, CANP strongly requests that you do everything
in your power to ensure that the enclosed document is indeed taken
into consideration in the process of preparing the final EIS.
For a nuclear-free future,
Edward Gogol,

8007250

Coordinator

341
A- IZ-0

COMMENTS on the
DRAFT ENVIRONMENTAL STATEMENT
REGARDING THE PROPOSED
REMOVAL OF RADIOACTIVE "CRUD"
FROM THE INTERIOR OF THE
DRESDEN ONE REACTOR

DOCKET NO.
July 21,

50-10
1980

CITIZENS AGAINST NUCLEAR POWER
407 S. Dearborn, Rm.
Chicago IL 60605
312/786-9041
By:

I

930

o-oL,

Eward Goo

Coarin ato r
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-1The document NUREG-0686, entitled "Draft Environmental Statement related to Primary Cooling System Chemical Decontamination at
Dresden Nuclear Power Station Unit No. 1", is extremely inadequate,
wrong in several important respects, and unsubstantiated in the
majority of its conclusions. -As such, it fails to adequately fulfill
the U.S. Nuclear Reaulatory Commission's statutory responsibilities
under both the National Environmental Policy Act and the NRC's own
legislative mandate to protect the public health and safety.
I.
Concerning how much radioactivity is deposited on the interior
surfaces of the reactor, and of which nuclides the radioactivity
is composed
Any evaluation of the public health and environmental consequences of the proposed Dresden One "decruddina" must begin with
an estimate of hcw much insoluble radioactivity there is on the
surfaces interior to the nrimary coolant boundary, of what nuclides
NUREG-0636
this material is composed, and in what proportions.
provides such "information" as Table 1 on pace 2-2.
However, no
information whatsoever is 'iven concerninn the means of arrivino at
this "estimate".
Until the full details of how this "'estimate" was
made are made public, there will be no way of determining its
correctness.
Table I by itself
is sorely lacking since it provides no
information on the comoosition of what it terms "mixed fission
products".
Since it is generally assumed that the more radiotoxic
and environmentally mobile fission products (such as isotopes of
strontium and cesium) are present in "mixed fission products", failure
to provide any information on the pronortions of such nuclides in
•mixed fission products" is a major flaw.
The main body of NUREG-0686 is totally lacking in information
concerning the Presence of transuranic radionuclides in the "crud".
This constitutes a major flaw.
This question is only addressed in
the response to Question 4a of Ms. Kay Drey's petition dated March
19, 1979, in which it is stated that "no fissile material is expected
in the decontamination waste"; and in the response to Question 3 of the
Illinois Safe Energy Alliance's (ISEA's) Sept. 20, 1979, Petition, in
which it is stated that "the presence of transuranic elements in
levels in excess of 10 nanocuries per cram is definitely not expected
based upon measurements of the transuranic content of the corrosion
product film observed on artifacts
and samples removed from the
Dresden Unit No. 1 primary system and other boiling water reactors."
The actual results of such tests are nowhere given in NUREG-0686;
indeed, the documents in which such tests are reported are not even
attrlbuted!
No explanation is given for the 10 nCi/g fioure, although
NUREG-0686 seems to imply that as long as the concentration of
transuranics remains below that figure, transuranics may be dismissed
as insignificant.
No Justification is given for this implication.
Furthermore, no breakdown by radionuclide is given for the up to
10 nCi/g figure which NUREG-0686 seems to imnly may be expected in the
radioactive waste.
And if up to 10 nCi/g of transuranics may be
present in the decontamination waste, there is simply no Justification
for not listing the total amount of transuranics expected to be present
in Table 1 of the main body of NUREG-0686.
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-2The presence of transuranics is not an idle question, since it
few years of operation of Dresden
is well known- that durinq the first
One, "the world's first
orivately financed, full-scale, commercial,
nuclear power reactor," there were significant problems with leaking
Therefore, it is quite possible that insoluble
fuel elements.
plutonium oxide is a component of the radioactive "crud".
I.
Concernina 1,Whether the Radioactive Waste nroduced by the "Decruddina"
Will Be Successful'Iv Solidified and Packaned
NUREG-0686 alleges on p. 3-1 that "the concentrated waste
solution will be solidified in 55-qallon drums usinq a process
developed by the Dow Chemical Company for the solidification of lowlevel radioactive wastes.
This solidification process has been tested
on the NS-l solvent and produced a solid waste form that contained
no free liquids.
The waste solidification procedures include a
quality control crocess test on each barrel of waste to provide
additional assurance that the liauid waste has been oroperly solidified."
Likewise, on the unnumbered page followina pace 4-7 (which I shall
denote as p. 4-8) NUREG-0686 states that "solidification tests with
spent radioactive decontamination solvent obtained from the actual
decontamination of a Dresden Unit I test loop has (sic) been performed.
The decontamination solvent was then solidified using the Dow system.
Samples of the solidified waste indicated no free-standinq liouid."
This question is further addressed in the top paragraph of the second
following page (designated herein as p. 4-10), which discusses "further
assurances that the product will not contain free standing liquid."
The arguments given in the above-quote passages do not substantiate NUREG-O686's conclusion that the decontamination waste will be
successfully solidified.
Furthermore, what "facts" are given to
support this conclusion are not documented.
Specifically:
The passage on p. 3-1 merely states that the "solidification
process has been tested on the NS-l solvent and produced a
solid waste form that contained no free liquids."
No details
whatsoever are civen on these tests, or on the "quality control
process" referred to in the following sentence.
No document
which describes these "tests" and "quality control process"
*

is referred to, let alone attributed.
The passage on p. 4-8 merely states that samples of the
waste produced by flushing the Dresden 1 test loop with Dow
solvent NS-l "indicated no free standing liquid."
No details
are given on this experiment, nor is any document which describes
this experiment referred to or attributed. Especially important
and completely missing are details on the number of such "samples"
taken and the process involved; without such information, no
assessment of the adequacy of such !amples to detect unsolidified
material can be made.
Furthermore, the use of the terms "free
liquid" and "free standing liquid", without any further definition, is troubling: would a sponge saturated with water be
considered by the NRC to contain no "free liquid"?
*
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-3(This persistent practice of
claims is extremely poor science.
inability to abide by the rules of
a consistent page numberinn system,
failure to receive a passing grade
teacher!)

makinn undocumented, unsubstantiated
And the NRC staff's seeming
grammar, not to mention the lack of
would likely result in NUREG-0686's
from even a high-school English

The paragraph at the top of p. 4-10 likewise gives no
information on the Brookhaven laboratory tests, and no document
The Dow
in which these tests are reported is attributed.
Topical Report DNS-RSS-001-P is not available to the public,
and hence NRC's "reference" to it is of no value in assessing
whether or not the "system design and quality control checks"
will actually orovide "further assurances that the final
product will not contain free standinn liquid".
The continued
use of the term "free standinn liquid" is troublinn: either the
stuff is s3lid or it isn't.
The mere referral to "in process
sample verification durinq the production runs" offers no
assurances that such "sample verification" will be adecuate to
detect unsolidified material.
And "full scale nualffication
tests usinn simulated wastes" are not the real thing; the behavior of the decontamination waste which actually contains a
large quantity of toxic radionuclides may be entirely different
from that of "simulated wastes."
*

This question is discussed aqain in Appendix A.
In nRC's
response to Question 3 of '1s. Drey's petition, it is alleaed,
"Radioactive corrosion products, bonded with the Dow Chemical
solvent, have been tested to remain free of water after beinn solidified by the Dow Chemical polymer process since 1974."
The response
to Question 3b continues that "the first
solidified sample of prototype test has remained free of liquid since 1974 when the test was
made...Tests have been performed to demonstrate that the stability
of the solid polymer will not substantially alter for over 50 years",
such tests including "accelerated aqing, biological degradation,
radiation decradation and temperature cycling."
The same claims are
made in the response to Question 5 in the ISEA petition.
Nowhere are any details given concerning any such "tests", nor
is any document which describes such "tests" attributed.
It should
be obvious that one sample of solidified waste remainino solid since
1974 (approximate-T
6 years) is hardly adequate to demonstrate that
the large quantity of waste which will result from the proposed
Dresden "decruddlne" will remain solid for even that lonn.
And it
is extremely unscientific to assert that any "tests" can demonstrate
that "the stability of the solid polymer will not substantially alter
for over 50 years": the only way any test can demonstrate such a
thing is if such test were to last 50 years.
In any event, until the
exact chemical formula of Dow solveinT w
and the exact chemistry
of the solidification process and final product are disclosed, any
statement that "the stability of the solid polymer will not substantially
alter" will be meaningless, since without such information
there is no way to determine what chemical reactions the "solidified"
waste will be subject to.
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Concerninn whether a nlace will he found to disnose of the
III.
barrels of decontamination waste and whether the chelant-bound
radionuclides in the decontamination waste will not leach out and
become environmentallv mobile
NUREG-0686 alleges on p. 3-1 that "all decontamination waste
will be shipped to a commercial low level waste disposal site located
at Hanford, Wlashington or Beatty, Nevada." This claim is repeated
on the un-numbered paqe on which Section 4.2.3 benins.
The answer
to Question 2 of !Is. Drey's petition states, "Commonwealth Edison...
has agreed to dispose of the Dresden 1 solidified waste at either
Beatty, Nevada or Hanford, 1lashington commercial low level waste
burial sites."
The answer to Ouestion 3 of the ISEA petition allenes
that "the presence of transuranic elements in excess of 10 nanocuries
per gram is definitely not expected", but that if such presence is
detected, "the waste will not remain at Dresden "forever".
The waste
would be disposed of at a waste depository operated by the U.S. Government which is authorized to dispose of transuranic waste."
As recently as less than one year ago, there have been enisodes
which have been widely described as "crises in low-level nuclear
waste management,' durinr which no commercial "low-level" nuclear
waste burial arounds were accepting shipments of such waste, especially
from Commonwealth Edison.
Nlo assurances whatsoever are niven in
NUREG-0686 that this condition will not recur.
NUREG-0686 offers
no guarantees that the decontamination waste produced by the Dresden
One "decruddinq" will be accepted for burial by either the Beatty or
Hanford commercial nuclear waste disoosal sites.
In the absence of
such assurances and nuarantees, it is entirely possible that the
barrels of decontamination waste will remain at Dresden for an
indefinite future time period, or that it will be buried at a site
with unfavorable e-eological' and hydrolonical characteristics.
The
exact same conclusion can be made concerninq the bald, unsubstantiated
assertion that if the waste turns out to contain transuranics in
excess of 10 nCi/q it would be "disposed of" at a U.S. government
operated transuranic waste "depository".
What depository?
Is there
anything anywhere to quarantee that such will be the case?
If there
is,
it cannot be found in NUREG-0686.
Regardless of the ultimate fate of the barrels of decontamination
waste, there is nothinn in NUREG-0636 to indicate that in the oresence
of water (quite a likelihood if the waste is not disposed of at Beatty
or Hanford) the chelant-bound radionuclides will not leach out and
become environmentally mobile.
Indeed, in the answer to Question 2
of Ms. Drey's petition, we read that, "We do not have field or
laboratory tests which quantify the migration potential of radionuclides
associated with Dow solvent, assuming that some escapes from solidified
waste and into the soils of the disposal site.* And in the response
to Question 3c we read that, "We do not know the leach rate of Dow
polymer under burial conditions...There is not as yet any test which
can simulate leaching under burial conditions."
This question of whether the chelant-bound radionuclides in the
"decrudding" waste will become environmentally mobi-le is so crucial
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-5to any assessment of the environmental impact of the proposed
"decrudding", that there can be no justification for anything less
than a full disclosure of the chemical formulae of all comoonents
of the Dow MS-i solvent and the full chemical details of the
W1ithout such disclosure, any attempt to
solidification process.
determine the potential for the chelant-bound radionuclides to become
environmentally mobile, is critically handicapped.
The NRC alleties that any such disclosure, full or otherwise, cannot
be done because the Dow solvent and solidification process are
"proprietary,"
If that is indeed the reason, then the Dow Chemical
This
Co. should patent their solvent and solidification process.
would allow full protection of Dow's oroprietary rights while affording
vastly greater protection of the public health and safety.
IV.
Concerninn whether the orocess will result in any radionuclides
dissolved by the decontamination solvent heinn released to environment
around Dresden
NUREG-0686 states that the decontamination solvent and first
wash will be evaporated and that the resultina 180,000 oallons of
distillate
from evaporator "will be sampled and sent to the existino
plant holdup system or will be polished throuah the demineralizer
before being stored for plant reuse."
The main body of 'IUREG-0686
contains no further information on this.
However, in the answer to
Question 3d of 'Is. Drey's petition it is allened that, "At the
evaporation temoerature, the chelatina arent portion of the solvent
is not volatile except for ammonia and ornanic compound components.
Carryover of chelated radionuclides entrained in the vapor mist is an
insigificantly small fraction.
This carryover will be further reduced
as the spent solvent is further processed'by a mixed-bed demineralizer
which has been tested to be effective in removing chelated radionuclides."
The answer to Ouestion 5a. further allenes that, "the amount of chelating agent in the second or third rinse should be minimal.
The first
rinse will be processed throuqh the evaporator.
No significant
amount of chelatirg agent should be present in the distillate.
Additional treatment by denineralizer of the distillate and/or subsequent rinses may be performed if necessary.
The licensee's tests
indicate that the demineralizer is effective in removinn radioactive
metals bonded by the chelatinr agent.0 And in the answer to Question
5b we read that, "no liquid waste, Including water from all the rinses,
from the decontamination operation will be discharqed into the river."
NUREG-0686 contains no justification whatever for its assertion
that the carryover of chelant-bound radionuclides during the evaporation
step is "insignificant", nor does it contain any definition of just
how much carryover would not be considered "insionificant".
No specific
tests are mentioned to justify any such conclusion, nor is any document
which describes such tests attributed.
Likewise, no document is
attributed which describes the tests performed by Commonwealth Edison
which are alleged to show that the demineralizer is effective at
removing chelant-bound radioactivity from the distillate.
In the
absence of any such documentation, there is no reason not to expect
that substantial radioactivity from the decontamination will end
up in water which is to be used in the operation of Dresden One.
If
so, a fraction of such radioactivity will be released to the Illinois
.A- 132
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River through the same mechanisms as result in Dresden One releasina
In any event, there is no justificaany radioactivity to the river.
that the Dresden One "decruddina"
claim
tion in NUREG-0686 for the
of radiation to the Illinois
load
increased
in
an
will not recult
River.
ConcerninT !4hether the decontamination nrocess will weaken or
V.
corrode critical olant conponents, leadinn to increased risk rf
dannerous nuclear accidents
On the unnumbered paqe on which Section 5.3 is Printed, NURErj0686 states that the NRC staff has concluded that, "the use of NS-I
solvent will not result in excessive corrosion of the materials of
5io further discussion of this can be found in
construction."
However in the response to Question I of
the main body of JUREG-0686.
the ISEA petition, it is alleged that:
"All primary cooling system materials that will be in
contact with NS-l have been tested extensively to assure
that the intenrity of the primary cooling system will not be
degraded by the cleanino.
The corrosion research procram
covered several thousand individual corrosion tests of all the
basic Dresden Unit NIo. I primary coolinq system materials
that will be exoosed to the solvent under conditions of time
and temperature exceedinq those proposed for the actual decontamination.
"Based on the staff's
review of the tests carried out by CECo,
we have concluded that the olant materials will not be sinnificantly damaced by the decontamination solution...In addition,
pilot-scale projects utilizing 'IS-l...have provided assurance
that full-scale operations utilizing NS-l will produce similar
results to the laboratory scale experiments.
'The inspection program that will be carried out by CECo
after the cleaning will be used to determine whether the
decontamination has caused the structural integrity of the
primary cooling system to be degraded."
Nowhere in NUREG-0686 are the docume~its attributed which
describe these various laboratory and pilot-scale tests and their
specific results.
Thus there is no way to determine if these
tests actually yielded the results claimed.
Similarly, no documents are attributed which describe in depth
Commonwealth Edison's proposed post-cleaninn inspection pronram, and
NUREG-0686 is silent on this.
14ithout knowina the details of this
program, it is impossible to determine the efficacy of the proposed
inspection program to detect primary cooling system structural
degradation.
One especially important thing which NIJREI-0686 does
not make clear is the extent to which radionraphy will be used as part
of the post-cleaning instection pronram.
Without radionraphy, it is
doubtful that primary coolina system structural degradation can be
detected, since such degradation will occur from the inside out.
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-7Undetected dearadation of
This is not an unimportant question.
the structural integrity of the primary cooling system can easily lead
to severe accidents when and if the reactor is put back into operation,
It is
up to and including total meltdowns of the reactor core.
therefore extremely unsettlinn to find NUREG-0686 so deficient in
this respect.
The imoortance of this question is yet another reason why
full disclosure of the chemical formulae of the corponents of Dow
Without such disclosure there will be
solvent NS-l is essential.
no way to tell whether the claimed results of the various corrosion
tests are plausible.
Concerninn whether the oronosed "decruddina"
VI.
experimental

orocess is

The response to Ouestion 3a of M¶s. Drey's petition states that
"The Dresden decontamination is not an experiment, it represents the
application of a proven method of decontamination that has been
specifically developed and tested before being used on the Dresden
Unit I primary cooling system."
It is difficult to see how the proposed Dresden "decrudding"
cannot be considered an experiment.
True, a variety of laboratory
and pilot-scale tests may have been carried out; however, this is
no guarantee that the results obtained under full-scale conditions
will not be quite different.
Dresden One is the first
large
commercial power reactor to be "decrudded"; thus the "decruddine" can
only be considered X an experiment to see what will haDnen when
such a reactor is "decrudded" usino Dow solvent HS-l.
The phobic
reluctance of the parties involved (the NRC, CECo, and Dow) to
disclose the chemical formulae of the components of the solvent
can only fuel the public fear that it is we, the public, who are being
experimented on.
And the NRC admits that, "We do not know the leach
rate of Dow polymer under burial conditions...There is not as yet
any test which can simulate leachingn under burial conditions."
VII.
Concernino whether the occuoational radiation exposure incurred
by the "decruddini'" has been and 'ill
be as low as claimed
NUREG-0686 alleges on p. 4-3 that "with over 90% of the
pre-decontamination installation completed, the occupational exposure
expended was kept to about 200 man-rpm," and on p. 4-4 that "the
estimated total occupational
dose for the entire decontamination
procedure is about 300 man-rem."
Nowhere in NUREG-0686 is the specific means by which these
estimates have been arrived at described, nor-are any documents
attributed which contain any such detailed estimates.
VIII.
Concerninn whether all alternatives
the best alternative chosen

have been considered,

and

Section V of NUREG-0686 clearly has not considered all possible
alternatives.
One alternative not considered is to carry out the
proposed decontamination, but only after a delay of some years from now,
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This would have the advantage that the
for example 5 to 10 years.
total quantity of radioactivity to be removed would be dramatically
decreased, especially if the components of the radioactivity in
the "crud" are as described in Table 1.
NUREG-0686 has not demonstrated that both the above alternative
and the alternative of shuttinq the reactor down permanently are
inferior to the chosen "chemical decontamination using NS-l" alterThe only argument advanced for chemical decontamination as
native.
opposed to keeping the reactor shut either temporarily or permanently
This
is an economic one: viz., the need to ourchase replacement power.
argument is not vali'l-because Commonwealth Edison has a large excess
Thus
of aeneratino capacity above and beyond needed reserve.
keeping Dresden One shut will have no effect on Com Ed's need to
purchase power.
A permanent or temporary "mothballinq" of Dresden One would
result in drastically lower occuoational radiation exposure than
would any course of action which involves re-openina the reactor.
Thus it cannot be arnued that the chemical "decrudding" of Dresden
One will result in keeping occupational radiation exposures ALARA,
since a permanent or temporary shutdown of Dresden One is a quite
reasonable alternative.
When the economic effects of accidents that may result from
structural decradation of Dresden One's primary cooling system, or
of human disease and death that may result from a large quantity of
chelant-bound radioactivity becominq environmentally mobile in the
Dresden vicinity, are considered, it becomes clear that if the
NRC allows the prooosad "decruddinq" to go forward, the costs of
doing the "decrudding" are likely to be much higher than the true
costs of shutting down the Dresden Che reactor permanently.
Conclusion
This document has demonstrated that there is no Justification
whatever contained in MUREG-0686 for that document's conclusion that
there will be no significant environmental impact associated with the
proposed "decruddini" of Dresden One and that the chemical "decrudding"
using solvent NS-l is the best possible alternative.
The potentially extreme hazard associated with the proposed
decrudding" and the exoerimental nature of the operation necessitate
the fullest possible public disclosure of all details of the proposed
decrudding".
Especially important for disclosure are the chemical
formulae of the NS-l solvent and the chemical details of the solidification process.
Without this information it is impossible to
properly assess the true environmental impact of the proposed
decrudding".
There can be no Justification for anything less than
such full disclosure.
The potentially extreme hazard associated with the proposed
"decrudding" and the experimental nature of the operation likewise
necessitate
the removal of the ultimate decision-making power
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The
concerning the proposed "decruddine" from the NRC staff.
public health and safety can only benefit from the appointment of an
Atomic Safety and Licensinq Board to make this decision, and from
full public hearings and the adversary process that will thereby
result.
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
NORTHEASTERN AREA STATE AND PRIVATE
370_Re)ED

ROAD -

8R )OMALL,

FORESTRY

PA. 19009

Teephone (250 461-3170

S

1950
July 23, 1980

Mr. Dennis M. Crutchfield, Chief
Operating Reactors Branch #5
Division of Licensing
Nuclear Regulatory Commission
Washington, DC 20555
Refer To:

NUREG-0686
Docket 50-10, draft
Environmental Statement,
Cooling System, Dresden
Plant No. 1, IL

Dear Sir:
We anticipate no significant effect on forested land from the
decontamination projects.

Shutting down the reactor, on the other

hand, would result in construction of an alternative plant, with
considerable effect on vegetation.
Sincerely,

)

WILLIAM G. HERBOLSHEIMER
Acting Assistant Area Director
Forest Insect and Disease Management
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON,

PRO

D.C.

20460

2 5 JUL 1980
OFFICE OF THE
ADMINISTRATOR

U.S. Nuclear Regulatory Commission
Washington, D.C.
20555
Attn:

Director,

Division of Licensing

The U.S. Environmental Protection Agency (EPA) in accordance
with Section 309 of the Clean Air Act has reviewed the draft
Environmental Impact Statement CEIS) for the Primary Cooling
System Chemical Decontamination at Dresden Nuclear Power
Station Unit No. 1. EPA has no objection to the action
described in this EIS; however, we Have developed the attached
comments which correct several inaccuracies in this EIS and
which also identify several information gaps which we believe
should be filled in the final EIS.
EPA also proposes that the U.S. Nuclear Regulatory Commission
(NRC) prepare a generic EIS identifying the available waste
treatment and disposal options for the eventual decontamination
of other nuclear power reactors.
This generic EIS should
also address the cumulative environmental impacts of the
whole series of likely decontaminations.
EPA has rated this EIS as "LO-2" (no objections to the
action; incomplete information in the EIS), and EPA will
inform the public of this rating by publishing it in the
Federal Register as required by Section 309 of the Clean Air
Act.
If you have any questions concerning EPA's rating or the
attached comments or if we can be of any further assistance
to you in this matter, please contact Ms. Betty Jankus of my
staff; her phone number is (202) 755-0770.
Sincerely yours,

•tuWilliam N. Hedeman, Jr.
U Director
Office of Environmental Review
Enclosure
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THE U.S.

ENVIRONMENTAL PROTECTION AGENCY

DETAILED COMMENTS ON THE
DRAFT ENVIRONMENTAL IMPACT STATEMENT

THE U.S.

PREPARED BY
NUCLEAR REGULATORY COMMISSION
FOR THE

(EIS)

(NRC)

PRIMARY COOLING SYSTEM CHEMICAL DECONTAMINATION
AT DRESDEN NUCLEAR POWER STATION NUCLEAR NO. 1
(NUREG-0686, Docket No. 50-10)
1. EPA recommends that NRC prepare a generic EIS discussing
the options for waste treatment and disposal from all likely
decontaminations of nuclear power reactors.
EPA further
proposes that this generic EIS address the cumulative
Given the
environmental impacts of all
decontaminations.
uncertainty concerning the continued availability of disposal
facilities,
EPA believes that this generic EIS should also
discuss the availability of environmentally sound waste
disposal facilities
in the future.
2.
It would be helpful to both technical and non-technical
readers if diagrams of the plant layout and process flow
The diagrams should show the design features
were included.
that mitigate emissions to the air (Section 4.2.2.B.) and
Most
those that preclude releases to the Illinois River.
chemical processing operations can be more easily understood
The FEIS should also address the cumulative
with such diagrams.
impacts of the emissions added to those from the other
Dresden units and compare them to EPA's Uranium Fuel Cycle
Standard (40 CFR 190).
3.
Additional piping and equipment will be installed in
order to decontaminate the piping of Unit No. 1. Once the
decontamination is completed, these modifications may be
removed.
The FEIS should discuss whether this equipment
will be contaminated and require special disposal and/or
cleanup measures.
4.
Section 4.3 contains a discussion of postulated accidents.
This section should briefly discuss what contingency plans
exist in the event of unplanned releases.
5.
The EIS makes it clear that no free liquids will be
present in the decontamination waste; however, other waste
buried in the same waste trench at the disposal site might
contain toluene or xylene, which could dissolve the Dow
vinyl-ester resin in which the radionuclides will be solidified.
This problem should be addressed in the final EIS.
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6.
Section 4.2.1 contains the discussion of occupational
radiation exposure, yet does not clearly indicate how the
exposures for the decontamination procedure were determined.
We suggest 1) that a sample calculation be shown and 2) that
the occupational exposures from the decontamination operation
be summarized in a table in the final EIS.
Section 4.2.1.C
appears to contain an "additional" exposure of 100 rem which
may or may not be an additional exposure over and above the
300 rem identified in Section 4.2.1.B.
The final EIS should
identify what the specific tasks are in the procedure that
produce the highest individual occupational dose.
7.
Table 1 (page 2-2) should indicate that cobalt-58 has a
half-life of 71 days and that manganese-54 has a half-life
of 303 days.
(The same corrections should be made to table
1 in Appendix A on page 4.)
[These tables should also list
the estimated concentrations of long-lived corrosion products
such as iron-55 (half-life of 2.6 years), nickel-63 (halflife
of 92 years), and nickel-59 (half-life of 80,000 years).]
8.
The list
in Table 4 of decontamination factors for
alternative cleaning solutions should include the decontamination
factor for NS-I.
9.
The response to question 3 of the ISEA petition incorrectly
lists
10 nanocuries per gram as 10-9 Ci/gm.
This should
read 10-8 Ci/gm.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

Z0

August 1, 1980

•o"
OF FICE OF THE
SEECRETARY

MEMORANDUM FOR:

Leonard Bickwit, Genera l,,Nunsel

FROM:

Samuel J.

SUBJECT:

SECY-A-80-101 - DIRECTORkS RANT IN PART AND DENIAL IN PART
OF 2.206 RELIEF (IN THE tj TER OF COMMONWEALTH EDISON COMPANY)

/•TI

Chilk, Secreta,,

This is to advise you that the Commission (with all Commissioners concurring)
agrees that no review of the Director's decision is required.
In connection with their approvals,

the Commissioners commented as follows:

Chairman Ahearne commented:
I am troubled by several points made in the OGC paper and the
backup material :
(a)

If the impacts are not significant, I see no reason to
search for the "obviously superior" alternative--for
insignificant impacts, any alternative should be satisfactory.

(b)

If the NRC had a surfeit of people and funds and if EIS's
did not add any time to the regulatory process, then
perhaps doing EIS's when they are not needed might be
acceptable (although not a responsible use of taxpayers'
funds)--but since neither condition is the case, EIS's
should not be done when they are not required.

Commissioner Gilinsky commented:
I agree that guidance on the discretionary preparation of
I do not see any need for a study
EIS's is not necessary.
of the "obviously superior" standard.
cc:

Chairman Ahearne
Commissioner Gilinsky
Commissioner Hendrie
Commissioner Bradford
Commission Staff Offices
W. Dircks, Acting' DO
H. Denton, NRR•

CONTACT:
S.J.S. Parry, SECY
63-41410
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APPENDIX C
EMERGENCY PLAN-CLASSIFICATIONS

TABLE 5.0-1
DESCRIPTION OF TRANSPORTATION ACCIDENT
i..

CLASS DESCRIPTION
This class involves an accident involving the trznsportation of
radioactive or other hazardous material to or from a generating station.

B.

RELEASE POTENTIAL
Depending on the materials involved and the type of accident, there
is a wide range of possible releases, i.e., the accident could be of
almost any severity.

C.

INITIATING CONDITIONS
A Transportation Accident condition shall exist if any vehicle
transporting radioactive materials or nonradioactive hazardous materials
to or from a generating station is involved in a situation which could
possibly-breach or has breached the integrity of a shipping container(s).

C-1

TABLE 5.0-2
DESCRIPTION OF UNUSUAL EVENT
A.

CLASS DESCRIPTION
This class involves events which indicate a potential degradation
of the level of safety at a nuclear station. The situation may or may
not have caused damage to the plant, but if there is damage, it does not
necessarily require an immediate change in plant operating status.

B.

.ELEASE POTENTIAL
No releases of radioactive material requiring offsite response or monitoring are expected unless further degradation of safety systems occurs.

C.

INITIATING CONDITION'S
I.

An aircraft crash or other missile impacting onsite from whatever source.

2.

Earthquake being experienced at less than or equal to Operating Basis
Earthquake (OBE) levels.

3.

Explosion causing damage onsite but not affecting plant operation.

4.

Fire requiring offsite assistance but not affecting plant operation.

5.

Flood being experienced
offsite property).

6.

Tornado nearby that could potentially strike the facility.

7.

Toxic gas incident observed near or onsite.

8.

Security threat which results in the activation of the GSEP Station
(Refer to Section
Group in accordance with the Station Security Plan.
10.3 for more information with regard to the Station Security Plan).

9.

Loss of required systems to the extent that a unit shutdown is required
due to a Tec~hnical Specifications ACTION statement (such as for ECCS,
fire protection systems, etc).

10.

Loss of primary coolant indicated or probable due to:

(e.g.,

rupture of cooling pond dike affecting

a.

An unplanned initiation of ECCS resulting in injection of coolant;
or

b.

Failure of a primary system safety valve to close; or

ce.

Exceeding either primary/secondary leakage Technical Specification
or primary system leakage rate Technical Specification limit.
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TABLE 5.0-2 (CONT)
11.

Rapid depressurization of PWR secondary aide.

12.

A gaseous effluent release greater than the 10CFR20 instantaneous re-

lease limits (per 10CFR2O.105).
Table 5.0-6.

13.

A liquid effluent release at levels indicated in

14.

Transportation of a radioactivity contaminated injured person to an
offsite medical facility.

15.

Any other condition of equivalent magnitude to the criteria used
to define this category, as determined by the Station Director.
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TABLE 5.0-3
DESCRIPTION OF ALERT

A.

CLASS DESCRIPTION
This class describes events which involve actual or potential substantial
degradation of the level of safety at a nuclear station. An Alert situation
may be brought on by either manmade or natural phenomena and can reasonably
be expected to occur during the life of the plant.

B.

RELEASE POTENTIAL
Offsite doses up to the lower EPA Protective Action Guides (1.0 rem
whole body or 5.0 rem thyroid) are possible.

C.

INITIATING CONDITIONS
1.

Aircraft crash or other missile impacting onsite and affecting plant
operation (e.g., requiring a unit shutdown due to an ACTION statement
of the Technical Specifications).

2.

Earthquake being experienced at levels greater tha:a Operating Basis
Earthquake (OBE) levels.

3.

Explosion causing damage to facility and affecting plant operation
(e.g., requiring a unit shutdown due to an ACTION statement of the
Technical Specifications).

4.

Fire requiring offsite assistance and affecting plant operation
(e.g., requiring a unit shutdown due to an ACTION statement of the
Technical Specifications).

5.

Flood near design levels.

6.

Tornado striking facility or sustained winds near design levels.

7.

Toxic gas entry into the facility at life threatening levels but not
affecting vital areas.

8.

Evacuation of Control Room anticipated or required with control of
shutdown systems established from local stations within 15 minutes.

9.

Security threat involving contingency events which involve actual or
potential substantial degradation of the level of security at the
nuclear station.

10.

Loss of offsite power to the onsite Class IE distribution systems or
all diesel generators inoperable as per the Technical Specifications.

11.

Loss of vital DC power for less than 15 minutes.
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TABLE 5.0-3 (CONT)
1Z.

Loss of plant shutdown systems:

a.

Loss of all systems capable of maintaining cold shutdown; or

b.

Failure of the Reactor Protection System to initiate and complete
a reactor trip which brings the reactor subcritical.

13.

Loss of required systems addressed in the Technical Specifications to
the extent that an immediate unit shutdown is required.

14.

Loss of one of the following three fission product barriers:
a.

Cladding

b.

Reactor Coolant System

c.

Primary Containment

15.

Loss of primary coolant indicated by a reactor coolant system leakage
increase greater than 50 gpm.

16.

Significant primary to secondary leakage for a PWR due to a failure
of steam generator tubes.

17.

Fuel damage accident with release of radioactivity to containment
or fuel handling building.

18.

A gaseous effluent release greater than ten times the IOCFR20 instantaneous release limits (per 10CFR20.105).

19.

A liquid effluent release at levels indicated in Table 5.0-6.

20.

An activity in the containment, if released under worst case meteorological
conditions, would result in an offsite dose of greater than 50% of but
less than or equal to the lower EPA Protective Action Guides (1.0 rem
whole body or 5.0 rem thyroid).

21.

Any other condition of equivalent magnitude to the criteria used
to define this category, as determined by the Station Director.
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TABLE 5.0-4
DESCRIPTION OF SITE EMERGENCY
A.

CLASS DESCRIPTION
This class describes events which involve major failures of
plant functions needed for the protection of the public.

B.

RELEASE POTENTIAL
Offsite doses up to the upper EPA Protective Action Guides (5 rem
whole body or 25 rem thyroid) are possible.

C.

INITIATING CONDITIONS
1.
2.

Aircraft crash or other missile impacting onsite, affecting vital
structures, and requiring an immediate unit shutdown.
F.arthquake being experienced at levels greater than Safe Shutdown
Earthquake (SSE),levels with a unit not in cold sh.utdown or refueling.

3.

Explosion causing severe damage and requiring im.tdiate unit shutdown.

4.

'Fire requiring offsite assistance and requiring immediate unit
shutdown.

5.

Flood exceeding design levels.

6.

Sustained winds exceeding design levels.

7.

Toxic gas entry into vital areas at life threatening levels.

8.

Zvacuation of Control Room and control of shutdown systems not
established from local stations within 15 minutes.

9.

Security threat involving an imminent loss of physical control of
the facility.

10.

Loss of offsite power to the onsite Class I7 distribution systems and
all diesel generators inoperable as per the Technical Specifications.

11.

Loss of vital DC power for more than 15 minutes.

12.

Loss of all systems capable of maintaining hot shutdown.

13.

Loss of t-_o of the following three fission product barriers:
t.

Cladding

b.

Reactor Coolant System

a.

Primary, Conainment
C-6

TABLE 5.0-4 (CONT)

14.

Loss of primary coolant
coolant system leakage increase greater

or

than 500 gpm;

a.

(BWR)

reactor

b.

(BWR)

main stceam line

c.

(PWR) reactor
capacity; or

d.

(PWR) steam line break with greater than 50 gpm primary to secondary
leakage and indication of fuel damage.

break outside containment without

coolant system leakage increase greater

isolation;

or

than make-up

failure

of

15.

Severe primary to secondary leakage for a PWR due to a
steam generator tubes.

16.

Major damage to spent fuel in

17.

Effluent monitors detect levels corresponding to greater than 50 mR/hr
for ½ hour or greater than 500 mR/hr whole body for two minutes at
the site
boundary for worst case meteorological conditions.

18.

A liquid effluent release at levels indicated

19.

in the containment, if released under worst case meteorological
An activity
dose greater than the lower EPA
in an offsite
conditions, would result
Protective Action Guides (1.0 rem whole body or 5.0 rem thyroid) but
less than or equal to the upper EPA Protective Action Guides (5.0 rem
whole body or 25 rem thyroid).

20.

used to
Any other condition of equivalent magnitude to the criteria
define this
category, as determined by the Station Director.

containment or fuel handling building.
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in

Table 5.0-6.

TABLE 5.0-5
DESCRIPTION OF GENERAL LMERGENCY
A.

CLASS DESCRIPTION
This class involves events which involve actual or imminent substantial core degradation or melting with the likelihood of a related
release of appreciable quantities of fission products to the environment.
This class is characterized by offsite consequences requiring protective
measures as a matter of prudence or necessity.

B.

RELEASE POTENTIAL
Doses greater than the upper EPA Protective Action Guides (5 rem whole
body or 25 rem thyroid) are possible for the offsite public.

C.

INITIATING CONDITIONS
I.

Security threat involving a loss of physical control of the facility.

2.

Loss of two of the following three fission product barriers with
an i-inent loss of the third fission product barrier:
a.

Cladding

b.

Reactor Coolant System

c.

Primary Containment

3.

Effluent monitors detect levels corresponding to greater than 1 rem/hr
whole body at the site boundary under actual meteorological conditions.

4.

A liquid effluent release at levels indicated in Table 5.0-6.

5.

An activity in the containment, if released under worst case meteorological
conditions, would result in an offsite dose greater than the upper EPA
Protective Action Guides (5.0 rem whole body or 25 rem thyroid).

6.

Any other condition of equivalent magnitude to the criteria used to
define this category, as determined by the Station Director.
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TABLE 5.0-6
EMERGENCY ACTION LEVELS
FOR RADIOACTiV[TY IN LIQUID EFFLUENTS
EMERGENCY

BASIS

GSHP CLASSIFICATION

GROSS BE'A/CAHMA
UNUSUAL EVENT

Parallel logic to the NRC
EAL for airborne release:
T.S.

ALERT

ACTION LEVELa
TRtTIUH

limit <Release <lOxT.S.

lxI0-7

limit

<C(QjtC/ml) <1-o6

3xl0 3

<C(tiA~/m)

<53x1O-

Lower limit based on EPA's
suggested 10 mrem whole body
limit for drinking w¢ater alert

40 <A(Ci) <2000•

500 <A(Ci) < 20,000

level
Upper limit based on FI)A's preventive level of 500 mrem whole
body
OR
O
Release
SITE EMERGENCY

lOxT.S.>ltmit

OR
i

OR

CpCi/mI)> tO-

C(pCi/ml) > 3xl0

Lower limit based on FDA's
preventive level
Upper level based on FDA's
emergency level of 5000 ,nrein
whole body

2000<A(C)

-20,000

45
2xlO4 <A(Ci) <2x1O5

l5

GENERAL EMERGENCY
a
b
c

2

It excess of FDA's emergency
level

A(Ci) > 2xlO4

A(Ci) • 2xlO5

EALs are measured or estimated to be in discharge water flow.
Unofficial EPA guidance.
t0
Assumptions:
WWater dilution of 10
liters (typical for any station).
Weighted concentration limit of 0.2 aCi/I for FIJAs preventive level (assumes a mixture of 1% each
W
1-131, Sr-90; 10% Sr-89; 44% each Cs-134, Cs-137).
Dose from Cs-134 Is twice that fron Ca--137 per unit of activity consumed.
b
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