APR1 51993

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

ATTN: Mr. Robert Bernero, Director
Office of Nuclear Material
Safety and Safegquards

Additional Information ¢rd Clarification
as Reguested by Staff garding the
Decommissioning Project Term. .ation Survey Plan
Shorenam Nuclear Power Station - Unit 1

- -

Docket No. 50-322

Ref: (1) Long Island Power Authority Letter LSNRC-2014 dated

December 2, 1992, subject: Termination Survey Plan.

(2) Long Island Power Authority Letter LSNRC-2022 dated
January 8, 1993, subject: Response to Staff Comments
on Decommissioning Project Termination Survey Plan.

(3) U. S. Nuclear Regulatory Commission (NRC) Letter dated
December 16, 1992 to Long Islané Power Authority (L.M.
Hill) from C. L. Pittiglio; subject: Review and
Comments on Termination Survey Plan.

Gentlemen:

Reference (1) submitted Long Island Power Authority’s (LIDA)
Termination Survey Plan for your review and approval. Reference
(2) was submitted by LIPA to answer the NRC Staff’s reference (3)
letter, that commented on LIPA’s Termination Survey Plan.
Subsequent to the issuance of reference (2), additional
information and clarification was requested in a telecon between
your Mr. Dave Fauve¢r and our Mr. L. Britt. Several discussions
ensued regarding a number of issues, involving transmittals by
telecopy of proposed resolutions.

The first of these telecopies, addressing the issue of accounting
for iron-55 in post-decommissioning residual contamination at
Shoreham, was sent by LIPA on February 5, 1993, and is providea
as Enclosure 1 to this letter. The approach described therein
was subsequewﬁ}x deemed not acceptable to the NRC. A second
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ENCLOSURE 2
TO

LSNRC-2045



LIPA proposes to account for the potential presence of iron-55 in
post-decommissioning residual contamination at Shoreham as
described in the following discussion:

Rather than reduce the release criteria limits as indicated in
draft NUREG/CR-5849 by an amount based on the fractional proportion

of iron-55 to cobalt-60, LIPA would perform an upward adjustment
of beta-gamma direct and beta-gamma smear measurement results by a
factor based on the iron-55/cobalt-€60 ratio. This approach would
meet the intent of the draft NUREG by providing a numerical method
of accounting for iron-55 that is not based on any pathway/dose
analysis rationale, while eliminating a major practical dilemma
with the NUREG approach. This dilemma relates to the established
scan survey sensitivity requirements which are based on percentages
of the release criteria. A reduction of the release criteria would
necessarily result in a reduction in the wminimum scan sensitivity
regquirements; a reduction which cannot readily be achieved. For
Shoreham, such a reduction would bring the scan sensitivity
requirement to a level which would effectively eliminate the
ability to scan at any reasonable speed. Adjusting the measurement
data by mathematical treatment as proposed herein avoids this
problem, but accomplishes the same end.

The factor by which beta-gamma measurements would be adjusted is
based on the ratio of iron-55 to cobalt-60 derived from samples
taken from the Reactor Water Clean Up system, as corrected for
decay between the time the samples were taken and the approximate
time of expected license termination (assumed toc be mid-1994).
The derivation of this ratio and decay correction is attached. The
data adjustment would be performed using eguation (1) below. Scan
survey instrument sensitivities and action levels as specified in
Table 4.2 and Appendix A, respectively, of the Termination Survey
Plan will remain numerlcally the same, and will be assessed with
instruments as stated in Table 4.1.



Surface beta-gamma contamination measurement: (ditec} and
removable) are first converted to dpm/100 cm in
accordance with the method described in the Shoreham
Termination Survey Plan. After the measurements are
converted to dpm/100 cm , a further adjustment is made to
account for the possible presence of Fe-55. The following
eguation is used:

dpm,y, = dpm+|dpm|" £ (1)
where:
dpm"’j = surface contamination in dpm/100 em’ adiusted
to account for Fe-55, i.e., Co-60 + Fe-55
activity,
dpm = uncorrected dpm/100 cmz,
f = adjustment factor, the ratio of Fe-55:Co-60
|dpm| =

th; absolute value of the uncorrected dpm/100
cm .

The adjusted values dpm,;, are the reporting units used
for comparison with release criteria.



11-Feb-83 Shoreham RWCU Smear Sample Study

Filter # Co-60 Fe-55 Fe/Co

pCiismear std dev pCi/smear std dev ratio std dev
1 2.0BE-02 ¢+ 3.17E-04 1.12E-02 4+ 5.64E-N4 054 & 0.028
2 2.46E-02 ¢+ 3.46E-04 4.33E-03 4+ 2.16E-04 0.18 + 0.009
3 2.10E-02 4 4.B3E-04 4.52E-03 4+ 2.26E-04 022 ¢ 0.012
4 4 30E-03 + 1.43E-04 1.96E-03 + 9.BOE-05 046 ¢+ 0.027
$ 8.29E-03 ¢+ 1.86E-04 3.64E-03 4+ 1.8B2E-04 044 4+ 0.024
6 2.33E-02 4+ 5.07E-04 7.026-03 ¢+ 3.50E-04 030 + 0.016
7 1.42E-02 ¢+ 3.95E-04 253E-03 4+ 1.26E-04 0.18 + 0.010
8 2.26E-02 ¢+ 5.01E-04 552E-03 ¢+ 2.76E-04 024 &+ 0.013
9 1.9BE-02 + 4.69E-04 2.62E-03 ¢+ 1.31E-04 0.13 + 0.007

Regression Output: nine simear samples

Constant 0.0012
Std Err of Y Est 0.0026
R Squared 0.2617
No. of Observations 9
Degrees of Freedom 7
X Coefficient(s) 0.2057
Std Eir of Coet. 0.130¢

Decay of Fe-55/C0-60 ratio from Jan 1931 to June 1994

Jan 19980 decayed to June 1994 percent
ratio June 1994 ratio Co + Fe
Fe-55 0.2057 0.084 0.133 11.7

Co-60 1 0.631
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NRC Comment:

LIPA Response:

Comment No. 1

LIPA should use the unweighted mean of the Fe-55/Co-60 ratios from
the nine (9) Reactor Water Cleanup (RWCU) system samples to
determine the "best” estimate of the Fe-55/Co-60 ratio.

LIPA agrees to use the unweighted mean of the re-55/Co-60 ratios
from the nine (9) RWCU samples to represent the "best” estimate of
the ~e-55/Co-60 ratio in the Shoreham facility residual contamination.
This mean value is 0.30. LIPA will take into account radioactive decay
from January, 1991, which is the date of sample analysis, 10 March,
1994, the earliest estimated date of license termination, in order to
establish the actual ratio to be applied to termination survey
measurements. Thus, when the ratio is corrected for isotopic decay.
the mean value becomes 0.20.



NRC Comment:

LIPA Response:

Comment No. 2

Provide the method to be used to adjust individual measurements to
account for the undetected presence of Fe-55.

LIPA will account for the presence of Fe-55 by adjusting individual
surface contamination measurements.  Measurements which are
statistically above background levels will be adjusted. Adjustments for
the presence of Fe-S5 are not made for measurements which are
indistinguishable from background,(see response to Comment No. 4 for
explanation of the method used to distinguish measurements from
background). When a measurement is not statistically different from
background there isno confidence that contaminating Co-60 is present,
therefore there is no justification for making the Fe-55 adjustrient.
Measurements above background are assumed to be due to the
presence of Co-60, and thus the adjustment for Fe-55 is appropnate.

For individual measurements which indicate the presence of Co-60,

adjustment for the undetected presence of Fe-55 is made by
application of the following equation.

dom . f (gepm - bcpm)

ad;
Eo5)
where:
dpm 4 = surface activity concentration adjusted to include
Fe-55 [dpm/100 cm?,
gepm = detector reading in gross counts per minute,
(assumed to be entirely due to Co-60 activity),
f = numerical factor; 1 + Fe-55/Co-60 ratio [1.20],
bepm = detector background in counts per minute,
E = detector efficiency in counts per disintegration,

and

detector sensitive area in Cm”.

>
i



NRC Comment:

LIPA Response:

Comment No. 3

Provide justification for the conclusion that the 9 samples from the
SNPS Reactor Water Cleanup (RWCU) system provide a
representative ratio to indicate the Fe-55:Co-60 ratio in the Shoreham
facility residual contamination.

As described in Section 3.2 of the LIPA Termination Survey Plan, the
Shoreham Characterization Study estimated an Fe-55/Co-60 ratio of
approximately 2.5 based on an activation analysis of the materials of
construction in the reactor pressure vessel and vessel internals.
However, since the majority of these materials have been removed in
accordance with the Shoreham Decommissioning Plan, the ratio
provided by the activation analysis does not accurately reflect the ratio
of Fe-55/Co-60 which might actually exist in residual contamination at
the facility. This is primarily justified by the physical measurements
which were performed and whose results are presented in the RWCU
sample analyses (see Comment No. 1). The intent of these sample
analyses was to measure the ratio of Fe-55/Co-60 in an environment
closer to what could be expected in residual contamination at the
facility. The results of this analysis are explained by considering the
following:

1) The calculated Fe-55/Co-60 ratio considers a stainless sieel sa “ple
irradiated by "out of the core” neutrons, in regions where the thermal
neutron flux is greater than the epithermal flux. While this method is
reasonable for activation profiles of the core shroud and reactor vessel
inner clad, it fails 1o recognize that most activated crud is formed in
the rogion of the reactor core (i.e.,on fuel pin surfaces) before it is
dispersed elsewhere. In the core region, the epithermal flux may be
higher than the thermal flux. If such differences in neutron energy
were accounted for the calculated Fe-55/Co-60 ratio for activated
materials internal to the reactor vessel could be as low as 0.39.

2) The calculated Fe-55/Co-60 ratio is largely controlled by the
an.ount of cobalt in the ferrous materials which comprise the reactor
pressure vessel or vessel internal components. However, it must be
recognized that the predominant source of residual contamination in
the Shoreham facility is out-of-core corrosion product deposits which
have been distributed as surface contamination within piping systems.
This corrosion product deposit activity composition is largely
determined by:

a) the composition of materials which deposit on the fuel,



b) the subsequent release of activated corrosion products from
fuel surfaces, transport by the coolant, and deposition on out-of-
core surfaces.

3) Numerous chemistry effects must be considered in evaluating the
material composition of activated crud buildup. These include:

a) Iron ions are more tenaciously held on ion exchange resins
than cobalt ions.

b) Cobalt oxide is more soluble than iron oxide.

¢) The concentration of iron in the reactor system is such that,
when in solution, it will probably be in particulate form.

d) Crud buildup on fuel surfaces at power is primarily iron
oxide with cobalt ions adsorbed onto the crud surface. With
the reactor shut down, cobalt tends to leave in soluble form, in
contrast with the insoluble iron crud or particulates on the fuel.

e) As the initially amorphous iron particrlate ages, its surface
loses the adsorptive capacity for ions such as cobait.

f) The RWCU system filter/demineralizers remove cobalt less
effectively than iron. These filter/demineralizers are most
effective in removing crud and particulate which is
predominantly iron. Furthermore, as previously stated, the
resin removes iron ions more effectively than cobalt ions.

With the above considerations, it is reasonable to conclude the Fe-
55/Co-60 ratio in out-of-core deposits should be smaller than predicted
by a purely stoichiometric model.



NRC Comment:

LIPA Response:

Comment No. 4

Provide an explanation of the method used to identify surface
contumination. measurement rtesults which are "positive", i.e., above
background. Also, it is requested that these measurements be "flagged”
or otherwise identified in the data report for each survey unit.

LIPA will use the following decision rule for determining whether an
individual measurement is considered positive evidence of
contamination:
if the measured value of contamination (net dpm minute
counts), is greater than L, the measurement is "flagged" to

ideniify it as above background. The decision level L,
sometimes called the critical level, is defined as:

L = 1.9_6!Zs,2 *sf

3 A
E( mo)
where:

$, = counting error in sample measurement,
or s, = ¢/t ’, where ¢ = measurement total counts (sample +
bkg), and t = measurement count time,

s, = counting error in background measurement, or s, = B/t 3,
where B = total buckground counts, and t; = background
count time.

E = detector efficiency in counts per disintegration,
A = detector sensitive area in cm’ and

1.96 = 97.5th percentile value of a one-tailed normal
distribution.

Each measurement will be converted to net dpm/100 cm’and screened
against L. Those above L are reported (in the data report) as “above"
background, and adjusted to account for the presence of Fe-55 using
the method described in Response No. 2 .



NRC Comment:

LIPA Response:

Comment No. §

The NRC Starf does not agree with the LIPA proposal to use 50 % of
the 5,000dpm/100 cm’ guideline value for direct beta-gamma surface
contamination measurements as the action level for investigation (and
potential reclassification) in unaffected areas. An action level has been
suggested which is similar to the critical level concept, but at a higher
probability level, perhaps three or four sigma. Please provide a
definition of the proposed action level and explain how it will be
implemented.

LIPA will calculate an action level, L, for direct beta-gama
measurements and use it to screen each measurement which has been
flagged as being above background as described in response No. 4
above. This action level is defined as:

2.3
8, 45,

L, =
A
Ty

where:

the paramenters: ¢, s, E and A are defined in the response to
comment No. 4, and

3 = the 99.7 th percentile vaiue of the standard normal
distribution *,

The attached flow chart summarizes the data evaluation process for
unaffected survey units. It shows how the data are evaluated and
screened against the critical level and the action level. It identifies the
actions taken when measurements exceed the action level, including
reclassification and resurvey if required. It should be noted that LIPA
has previously agreed to the use of an action level of 25% of the
guideline values for all other measurements of surface contamination,
i.e., removable beta-gama, removable alpha and direct alpha, and
intend to retain this aspect of the survey program.

’ The three sigma coefficient represents the 99.7th percentile of the standard normal
distribution (two tailed). From NUREG/CR-2082, “"Monitoring for Compliance with
Decommissioning Termination Survey Criteria”, p. 132.



DATA

EVALUATION - UNAFFECTED AREAS

Convert data to
dpm / 100 cm"

E - A/1D0

1..J S¢+ 8,y
E " A/100

=55

NO T el

Reciaseity , remedists If o i

NOCESBAry and resurvey |

ae Affected survey unit |
* ! YES I
i anadl # >

Adjust for FE -85} . . - i - M.. = dpm !

Define sxtent of ares V‘ i

Esmbiish new subunit Caiculate -

(8 sesenaney ) reciassification -—- cegend Lo = 3 _‘_','__‘_",
A sction level L B E ' A/100
|
| Compare each !

! messurement 'i
| o Llr |
: 1 |
| |
|
| PRI} e EOS _@ RIS
| i | NOTES:
| |
| 4 l @ s, = /'
puideline :hn . » '”:
3 List sll
messurements
above Lc
sbove
~<- = puideline " S .
t ? 1 ,
¥ l
Evaluate beckground and messurements; !
collect sdditonal dets [ If necesssry ) ; 3
—— \
|
: |
| |
« _ves o ._h..__@__\ *
| v
i Caiculste statistics
; Avg., SD., CL
| -
|
ettty e e e e e e e ol = e
|YES
¥
Prepare Final
Dsts Report
(YRR

DAT WY ey



NRC Comment:

LIPA Response:

Comment No. 6

Please identify in the Release Record data report for each survey unit,
all instances where individual surface contamination measurements are
above guideline values in affected areas. Summarize the investigation
and show the evaluation to determine if the local area average exceeds
the guideline value. For any cases where the guideline value is
exceeded, describe the remediation and present the results of the
resurvey which demonstrates that the release criteria have been met.

LIPA will identify in the Relcase Record data report for each survey
unit, all instances where individual surface contamination
measurements are above guideline values in affecied areas. The
Release Record will summarize the investigation and the evaiuation to
determine if the local area averages exceed the guideline value. For
any cases where the guideline value is exceeded, the remediation will
be described. Results of the resurvey will be presented to demonstrate
that the release criteria have been met. The attached flow chart
summarizes the data evaluation process for affected areas. It shows the
identification of all measurements above the critical level. It includes
the screening of each measurement against the elevated level guideline
and the average guideline values, and the response when
measurements fail the test.
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Comment No. 7

NRC Comment: In reviewing the Release Record for the Shoreham main Turbine,
several measurement results were identified which LIPA has indicated
were due to data entry typographical errors. Please provide a corrected

data report.

LIPA Response: LIPA will correct the errors and revise the Turbine Release record
data report. The revised report will be submitted as part of the
Decommissioning Phase One Final Report in June, 1993.



