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Enclosed please find two copies of "Pathfinder Decommissioning Plan .- Response
to 1/90 Comments", This document presents our responses to comments on the
Pathfinder Decommissioning Plan put forth by the NRC staff in a letter dated

. January 11, 1990. |

| The responses presented document NSP's intended course of action for the

| Pathfinder decommissioning project. As detailed engineering is currently

| ongoing, there is a potential for changes in arcas of the plan which outline
the details of specific decommissioning work. The NRC staff will be notified
in writing of significant changes to the Decommissioning Plan, or NSP's
responses to the NRC staff's comments, which result from the completion of
detailed engineering work.

The response to comment number 8, of the new comments section, is not bheing
submitted at this time. NSP's contractor must rerun the .omputer code, which
was originally used to develop the Pathfinder Decommissioning cost estimate,
to extract the intermediate results that are being requested in comment 8

Our response to comment 8 will be forwarded to you on or before February 28,

|
|
|
1990, This schedule was agreed to during a February 6, 1990 telephone
conference between NSP, NRC staff and TLC Engineering.

This dosument is intended to be used as companion document to the previously
submitted "Pathfinder Decommissioning Plan", and "Pathfinder Decommissioning
Plan - Response to NRC Comments". It is intended that this document and the
preprinted index tab be included in the three ring binder which was previously
submitted with “"Pathfinder Decommissioning Plan - Response to NRC Commente".
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USNRC Region 1V Northam Sistes Aower Compory

Material Radiation Protection Section
February 9, 1982
Page 2

Please contact us if you have any questicns or comments regarding this
submittal.

Thomas M Pafker

Manager

Nuclear Support Services

9! Director NMSS, NRC (14 copies)
D Martin, NRC, NMSS (8 copies)
W Fisher, NRC, Region IV (6 copies;
South Dakota Department of Water and Natural Resources
Attn: Michael Pochop

Attachments : Pathfinder Decommissioning Plan - Response to 1/90 Comments




Please provide the operating efficiency of the HEPA filters used in both
temporary loca! area ventilation equipment and in the RE and FHB
building exhausts for the particle sizes expected. Please provide
overall minimum expected operating removal efficiencies.

The operating efficiency of the HEPA filters used in both temporary
local area ventilation equipment and in the Reactor Building (RB) and
Fuel Handling Building (FHB) exhaust system wil) avorago not less than
99.97 percent on thermally generated, monodispersed 0.3 micrometer
particles. Filters will meet UL Standard 586 and each filter will be
factory tested and certified as having an overall operating efficiency
of not less than 99.97 percent by the DOP test method.

Original Comment 9
COMMENT :

Please confirm that temporary ventilation equipment will exhaust inside
the RB and FHB, and that this exhaust air must pass through a second
HEPA filter in the building exhaust(s) before release to the
environment. Please provide a diagram of the building exhaust system,
and indicate where the local area ventilation equipment will exhaust.

The temporary ventilation equipment will recirculate air inside the
Reactor and Fuel Handling Buildings. Recirculated air will pass through
a HEPA filter located inside the temporary ventilation equipment. This
exhaust air will pass through a separate HEPA filter in the building
ventilation system before being exhausted to the atmosphere. Refer to
Figures 2-5a and 2-5b for diagrams illustrating the above system.

Qriginal Comment 12
COMMENT :

Pl:;se provide a description of the "milling cutter" and how it will be
used.



The "milling cutter" is a pipe cutting machine that is mounted on the
outside of the pipe. These machines can be air or hydraulic driven,
These machines can sever, bevel and counter bore in one setup. Pipe
cutting machines will be used when thermal cutting is not feasible. Two
typical models of such equipment are presented in Attachment 1.

Original Comment 21
COMMENT :

Please provide diagrams and text which illustrate the size, shape,
location, thickness and gormtab11ity of the clay and earth caps to be
placed over the buried R Please provide bounding estimates of the
total inventory by nuclide of residual activity in the concrete to be
left in place (include all assumptions and data), the mass of concrete
to be left in place, the projected water flow rate into the buried
containment, and the time required for the "water table" in the buried
containment to rise to the upper edge of the buried structure.

RESPONSE :

Figure 4-1 shows the size, shape, location, and thickness of the clay
cap. The clay cap as designed has a permeability of 10® ecm/sec. The
clay cap has a 2% grade sloping away from the turbine building to avoid
any future ponding.

The maximum radionuc)ide inventory that could remain in the Reactor
Building is 376 microcurigs This is based on a remaining building
surface area of 21,025 ft° (consisting of the pump, plug, equipment and
operating floors, reactor shield pool, reactor inner and outer shields,
building perimeter walls, agd pump wing walls), and a free release
criteria of 4300 dpm/100 cm® above background (see response No. 8). If
the available interstitial void space in the Reactor Building were to
fi1l with water, 163,000 gallons of water (copservatively based on an
assumption of a fill requirement of 62,200 ft° and void fraction of 35%)
would be contained in the demolished building. If all of the remainirg
residual radionuclide inventory were to m1x71nstantlneou31y with this
water, a mixture concentration of 6.1 x 10" microcurie(Co-60)/ml would
be produced. The resulting concentration would be less than 2 percent
of 10 CFR Part 20 Appendix B Table II Column 2 concentration for Co-60
in unrestricted area water. Based on the 1980 PNL survey data, Co-60 is
the predominate radionuclide. Co-60 was found to be at least 100 times
more predominate than the other radionuclides (Cs-134, (Cs-137, Eu-
152,and Eu-154) which were found. In<tantaneous mixture of the
radionuclides with the leachate, and instantaneous filling of the
available voids with water are very conservative assumptions.



An analysis was perfrymed or a design utilizing a clay cap liner to
determine the time required to fill the domolished reactor building with
water. This analysis used a permeability of 10°® cm/sec. The
percolation rate for this case is 2.18 inches per year. The
corresponding water filling time would be about 78 years,

The analysis of the water gorcolnt1>n through the cap was performed
usin‘ computer pro?ram HELP, Reference 1. The HELP program was
developed to facilitate rapid, economical estimation of the amounts of
surface runoff, subsurface drainage, and leachate that may be expected
to result from the operation of a wide variety of possible landfill
designs. The program models the effects of hydrological processes
1ncludin? precipitation, surface storage, runoff, infiltration,
percolation, evapotranspiration, scil moisture storage, and lateral
dra1nago using a quasi-two-dimensional approach. The following
assumptions were employed:

- Rainfal) data for the site was based on the computer program’s
built-in data for Huron, South Dakota, which is 100 miles from the
site. The rainfall data was modified to correspond to the site
precipitation data included in the Pathfinder Environmental Report
(see Table 4-6, Pathfinder Environmental Report).

- The ground surface was assumed to be grass-covered.

- The granular fi11 inside the Reactor Building was assumed at 20
percent saturation at the start, and to have 0.35 porosity.

It is the conservative intent of the project to utilize a clay cap
water barrier system,

The mass of concrete remaining on site foilowing demolitiorn of the
Reactor Building is estimated at 6,800,000 1b.

Based on }he extremely conservative analysis which resulted in
7.1 x 107" microcuries/m! concentration in the Reactor Building water,
the Reactor Building filling with water is not a safety concern,

References

1. The HMydrologic Evaluation of Landfill Performance (HELP) Model, EPA
?;glce of Solid Waste & Emergency Response, EPA/530-SW-84-009, June



The response provided here is too general. A detailed discussion is
needed of the radiation control procedures to be used and when they will
be used. This should specify when isolation tents, respiratory
protection, etcetera, would be used.

The criteris and guidelines of the Radiation Protection Program are
discussed in Section 3.2 of the Decommissioning Plan. The titles of
procedures 1mglomont1n9 these criteria are listed in the response to
Comment 13. These procedures are reviewed for ALARA and QA program
requirements and are modeled after Radiation Protection Procedures
currently in use at the Monticello Nuclear Generating Plant.

In addition to exposure control guidelines and 1imits of Section 3.2.1.4
of the Decommissioning Plan, we wil) 1m?1ement guidelines for use of
respiratory protection and protective clothing per Attachments 4 and 5
respectively. The use of respiratory protection and protective clothing
will be dictated by the guidelines presented in Attachments 4 and 5, and
the results of pre-job radiation surveys of the work area. Surveys will
be analysed for Beta-Gamma contamination levels.

A1l work tasks in contaminated areas will be evaluated for respiratory
protection and protective clothing requirements using the guidelines
presented in Attachments 4 and 5 prior to the initiation of the task.
Special attention will be given to the need for the use of respiratory
protection when the task involves any of the following operation:

Therma) Cuttin?
Concrete Scabbling
Welding

- Grinding

Concrete Demolition

.

We do not have similar documents for the use of local isolation
containments, However, we will implement the following:

1.) Whenever a specific work activity requires the use of respiratory
protection, we intend to use local isolation containments. We do
anticipate cases where this is not practical, cost effective, or
efficient and 'n these cases will provice respiratory protection, as
needed, for workers in adjacent work areas per Attachment 5.

2.) Even when not required for airborne protection, we intend to use
isolation containments if the surrounding work area is
uncontaminated or is much cleaner than the work area to minimize the
spread of contamination.



Please specify what kind of torch cutting will be used for cutting
rebar, and other materials, and the respiratory protection to be used
during these operations.

RESPONSE :

There will be two grimury means of thermal cutting used during
decommissioning; plasma and oxypen-acetylene. The oxygen-
scetylene method will be used on the rebar and most structural
steel components. The metal cutting referred to in the response
to original question #25 takes place only after contaminated
materials have been removed and remaining materials meet the
release criteria; thereby allowing standard demolition techniques
to be employed. OSHA Section 19¢6.55 will be observed with
respect to gases, vapors, fumes, dusts, and mists. It is not
anticipated that respiratory protection will be required. When
demolition of the concrete operatin? floor commences, the
containment building above grade will have peen removed, and work
will be performed in the open air.

Qriginal Comment 42

COMMENT :

Please clarify the second sentence of this response.
RESPONSE:

Each work crew will be under the control of a Radiation Protection
Specialist (RPY).

Anticipated requirements for Radiation Protection Specialists are:
- A minimum of three at the following locations
one RPS at access control
one RPS in the Reactor Building
one RPS in the Fuel Handling Building

There will be a need for additional Radiation Protection
Specialists as the work load dictates for the following:

- One for Radioactive wastc shipping

- Two for other tasks such as instrument calibration, laundry
monitoring and to fill in for vacation, sick time, etc.

5



COMMENT :

The stated release criteria for fixed radiation is '100 CPM above
background... using a pancake GM survey meter at 1 cm." Please convert
CPM to dpm, and indicate the minimum efficiency and size (area) cf the
pancake survey meter to be used. Please indicate the minimum detectable
contamiration in vnits of dpm per 100 square cm,

RESPONSE :

A typical radiation detection instrument to be used on the
Pathfinder Oocommissioning Project is a TGM Pancake GM tube
detector, model number N1002/8767 (see Attachment 2 for
information on the N1002/8767 detector).

Diameter = 4.45 cm
Probe eff. « 15% for Co-60 (the predominate isotope)

Conversyon of 100 CPM to dpm

Area of window

.__;ini___ . __;_A_L%‘Li_;mif « 15.55 cmt

100 CPM - _6.43 CPM 100 ¢m?® = 643 CPM
15.55 cm*® cm ’ 100 cm 100 cm

100 ¢ .15 CPM 100 cm

100 CPM = 4286.46 dpm per 100 cm® at lem (for Co-60)

The minimum detectatle contamination_of a pancake probe detector
é;)lpproximately 4300 dpm per 100 cm® above background (for Co-

Original Comment §7
COMMENT :

Please justify and provide the detailed procedure by which background
levels will be determined. Please specify how anomalous results (high
and low) will be identified and used or dismissed. The justification
should address the effects of building geometry where background is
determined and relate those to the geometry of the FHB and RB where they
will be applied.




The following outlines our proposed protocol for characterizing
the applicable average background radiation levels for free
release of buildings, material and soil associated with this
decommissioning project. Detailed procedures will be developed to
implement this protocol.

Docouniss1on1ng criteria will be evaluated at acceptable levels
above site background. Background will include both “instrument
background" and background due to naturally occurring radioactive
materials including enhanced background radiations due to
technology (nuclear weapons tosts?. Therefore, reliable
background data will be obtained for each type of measurement or
determination, These will be for:

* Direct surface beta, gamma and alpha contamination
* Removable surface beta, gamma and alpha contamination
* Gamma exposure rate

Background levels will be determined for the following
various surfaces to account for geometry in the FHB and RB:

1. ] meter from a wall of a room.
2. ] meter from a corner where two walls and floor
meet .

The backgrounds determined for these geometries will
be applied to similar geometries in the FHB and RB,
such as a planar source and a source that surrounds
the detector.

* Soil sampling
Good background data will be obtained by using:

* Unbiased sampling

* Proper number of samples

* Selection of background sample areas least likely to be
affected by Pathfinder

* Use of calibrated and stable instrumentation

* Quality assured results

Of primary importance will be selection of background sampling
areas which closely resemble the Pathfinder site, yet, have not
been affected by it.

The sampling scheme for background will use the concept of a wheel
with its emanating spokes and concentric circles drawn around the
Pathfinder site with varying radii which will be adopted for
sample location selection. Before a decision has been reached as
to the segments to be used for obtaining data, consideration will

5



be given to the elimination of those segments of the “pie"
represented as downwind, downstream and the lower slope of the
site since these locations may be influenced by contamination from
the site. Acceptable segments will be chosen that have the types
of sample media needed (1.e. concrete, soil, etc.). Background
readings or samples will be taken at distances of 0.5, 1.5, and
3.0 km from the plant site in the various compass directions
(distances may need to be increased to find sample points
employing similar construction materials). There will be at least
30 background measurements of each of the previously listed
determinations. By varying distance and direction aid by taking
at least 30 measurements of each type, individual anomalous
results will be eliminated. ’

Background measurements may vary considerably from point to point.
However, for each type of measurement, a "background level," B,
will be determined. The definition of a “"background level" is
based on the assumption that the distribution of background data
are lo?normally distributed (i.e. their logarithms fit a normal
[Gaussian] distribution).

The fit of the data to the lognormal distribution could be tested
with statistical tests, but will be estimated by inspection of the
data and the line through it. From a log-probability plot of the
data it will be determined whether the data represent the
distribution of a single or mixed lognormal population. The
Tinear data plot, whose geometric standard deviation is generally
around 2, describes the distribution of the background population
while other constituents of higher value are due to contaminating
sources.

A1l site release measurements less than or equal to B will be
considered background and all measurements greater than B will be
used as reflecting contamination. We have elected to determine B
so that the probability that x (the random variable for the given
radiological condition) is less than or equal to B is 90 percent
or symbolically, probability (x < B) = 0.9. Some measurements
less than B could be due to slight contamination, but there will
be background measurements at the same levels. Measurements that
are above B will have a small likelihood of being background
measurements or, converse'y, a large likelihood of reflecting
contamination,

Once the sample background measurements are made, the natural
logarithms of each will be determined and the sample mean (In x)
and sample standard deviation s, will be computed:



10.

11.

(Inx) = (z1nx)/n

se Jr[(Inx) - Inx°

n-1l
The "maximum 1ikelihood" estimate of 1n B is then:

InB « (Inxe1,28 /(n-1)/nS$)

$0 that B can be estimated from the formula
B = exp(inx+ 1.28 /(n-1)/n §)

The preceding equation will be used to obtain an estimate of the
background level B for each radiological determination to be made.

Original Comment 64b
COMMENT ;

It is our belief that the Security Group could best carry out its duties
independent of the Decommissioning Project Manager, whose primary duties
relate to the completion of decommissioning work. Close communications
could still be attained with the Security Supervisor reporting to the
Plant Superintendent.

The security force is being established to provide around the clock
security and accountability of perionnel during the decommissioning
project. The Decommissioning Project Manager will be responsible for a
majority of the personnel on site and the entire radionuclide inventory
of the Pathfinder site for the duration of the Pathfinder
decommissioning project. As such, there needs to be enhanced
communications between the security force and the Decommissionin?
Project Manager during all phases of the project. It is our feeling
that the best way to provide this open iine of communication is to have
;ho security organization reporting to the Decommissioning Project
anager,

Original Comment 6€4e
COMMENT :

Security patro’s once per shift appear to be too infrequent to detect an
intrusion or other security event within the secured area. We would
prefer that security patrols be conducted at least twice per shift.




12.

13,

RESPONSE :
Security patrols will be conducted at least twice per shift,

Qriginal Comment 64h
COMMENT :

Please indicate the height of the fence around the Temporary Loading and
Storage Building.

RESPONSE :

The Temporary Loading and Storage Building is part of the Secured
Area and is wholly within the secured area perimeter fence. There
is a minimum of 10 feet between the bu‘ ding and the perimeter
fence. The fence is nine feet high with three strands of barbed

wire. Figure 2-3 of the original comments has been updated to
show the current configuration and is attached.

Original Comment 65

COMMENT :

As previously requested, please identify the titles of all procedures
whose implementation is subject to oversight in the Quality Assurance
(QA) Plan, and the specific procedures which govern the conduct of QA
staff in executing the QA functions for which they are responsible.
RESPONSE:

Below are listed the titles of procedures whose implementation is
subject to oversight in the QA program:

s AR
. POP-1-0 Organization
* POP-2-0 Procurement
¢ POP-3-0 Design and Design Document Control

b POP-4-0 Preparation and Control of Pathfinder
Decommissioning Procedures

. POP-5-0 Work Control/Work Request Authorization
(WRA)

. POP-5-1 Special Processes
10



POP-5-2 Safety Practices
PDP-5-3 Housekeeping
POP-5-4 Fire Prevention and Combustion Source Use Permit
POP-5-§ Safety Tagging
POP-5-6 Control of Temporary Service Installations
POP-6-0 Material Control/Nonconforming Items
¢ POP-6-1 Receipt Inspection
POP-7-0 Quality Records

POP-8-0 Calibration/Control of Measuring & Test
Equipment

¢ POP-9-0 Audits/Surveillances
POP-10-0 Training
POP-EP Emergency Plan Implementing Procedure
POP-FS Final Survey
POP-SP-1 Security Procedures
POP-SP-2 Emergency Nimbers
POP-SP-3 General Emergency Procedures
POP-SP-4 Plant Personnel Badging System
POP-SP-5  Owner Controlled Area Access Procedure
POP-SP-6  Owner Controlled Area Patrol/Enforcement
POP-SP-7 Protected Area Control Measures
PDP-SP-8 Protected Area Patrol/Enforcement
POP-SP-9 Communications
POP-SP-10  Security Records

Radiation Protection Program implementing procedures follow:

POP-ERM Environmental Radiological Monitoring

11



POP-AL

(R.0] Series - Radiation Work Permits (RWP))
R.01.
R.01.
R.01.

01
02
03

ALARA

RWP Preparation and lssuance

WRA/Procedure Assignment to Existing RWP
RWP Revision

(R.02 Series - Radiological Surveys)

R.02.
R.02.
R.02.
R.02.

0l
02
03
04

Doce Rate Surveys
Surface Contamination Survey.
Airborne Radioactivity Sampling

Analysis of Airborne Radioactivity Sampling

(R.03 Series - Instrumentation)

R.03.
R.03.
R.03.
R.03.

01
02
08
11

Instrument Requirements
Operation of Portable Radiation Survey Instruments
Smear Counter and Miniscalers

BBA System Background Check

(R.04 Series - Personnel Dose Assessment & Monitoring)

R.04,

R.04

R.04

01

.02
R.04.
R.04,
R.04.
R.04.

04
06
07
08

.09
R.04.

10

TLD/DRD Issuance

MPC-Hour Tracking

Personnel Contamination Assessment
Monthly TLD Change-Out

Terminat iors

Extension of Quarterly Allowable Exposure
TLD/DRD Discrepancy Resolutions

Termination Letters

12



(R.05

(R.06

(R.O7

R.04.1) Special Dosimetry Issuance

R.04.12 Exposure Requests

R.04.13 Control of Personne’ in High Radiation and Airborne
Areas

R.04.14 Casua) TLD Issuance

R.04.15 Monthly Routine BBA Notification
R.04.16 Radiation Work Restrictions
R.04.17 Lost Dosimetry Tracking

Series - Respiratory Protection)
R.05.01 Respirator Fitting
R.05.02 Respirator Maintenance
R.05.02 Respirator lssuance

Series - Radioactive Material Handlina)

R.06.0] Radioactive Source Control

R.06.02 Clearing Material from the Protected Area

R.06.03 Clearing Equipment/Material from the Controlled Area
R.06.04 Clearing Bulk Material from Controlled Area

R.06.05 Moving Radioactive Material through Clean Area
R.06.06 Use of Controli2d Area Portals (CAP's)

R.06.07 Moving Equipment and Material Within the Controlled
Area

R.06.08 Receipt of Radioactive Materia)
R.06.10 Clearing Equipment/Material from Contaminated Area

Series - Posting and Identi ication)

R.07.0] Use of Tags and Labels

13




’ R.07.02

(R.09 Series
R.09.04
R.09.07
R.09.08
R.09.10
R.09.22
R.09.28
R.09.37

(R.10 Series

R.10.0]
.10.02
.10,03
.10.04
10,05
.10.06
.10.07
.10.08
.10.09
10,10
10,12
10,13

» W W W OOW! W D D>

Area Posting, Special Status Signs and Hot Spot
Stickers
- HP Equipment Checks)
Smear Counter Functional Checks
RO-2 Calibration Procedure
RO-2A and Ludlum Calibration Procedure
Johnson Teletector Calibration
Frisker Calibration Procedure
HPGE Detector Calibration
NNC Friskall Whole Body Contamination Monitor (WCBM)

- GDE System)
DRD Data Entry
RWP Data File Operations
Body Burden Analysis Data Entry
Personnel Activation Data Entry
Duplication Check
Personnel Termination Data Entry
RWP Acknowledgment Check
Routine Monthly TLD Data Entry
Training Verification
Exposure Report Program
Master Exposure File Update
Alert List

(R.11 Series and R.8000 Series - Radwaste Shipping)

R.11.0]

Radioactive Material Shipping, Tracking and Filing

14



(R.12

(R.13

R.11.02
R.11.03
R.11.04
R.11.06
R.11.07
R.8077

R.8084

R.8089

R.8091

R.8110
R.8129
R.8152

Radioactive Material Shipping Document Preparation
Radioactive Waste Segregation

Waste Classification

Shipping LSA Containers for Disposal

Shipping Stabilized Radioactive Resins

Radioactive Material Shipments - LSA - Not Exceeding
Type A Quantity in Exclusive Use Vehicles

Procedure for Shipping Limited Quantities of
Radioactive Materials

Radioactive Material Shipments - Type A Quantity,
Fissile Exempt

Procedure for Shipping Radwaste to U.S. Ecology in
Washington

Master Radioactive Material Shipping Procedure
Advance Notification of Nuclear Waste Shipment

Shipping Empty Radioactive Material Packages

Series - Miscellaneous RPP's)

R.12.01
R.12.02
R.12.04
R.12.11

Contract RPS Qualification
Radiation Protection Key Control
Personnel Decontamination

Temporary Change and Revision of RPP’s

Series - Job Specific RPP's)

R.13.01

Job Coverage

The work control process will be implemented for tasks which are
subject to QA approval and oversight. In addition to the above
procedures, technical work activities, as discussed in the
Decommissioning Plan, shall be controlled using specific
procedures.
technical activities as they are identified (eg, removing the RPV,
asbestos removal, etc).

These procedures will be generated for more complex

15



Specific procedures which govern the conduct of the QA staff
include: 1) the procedures listed above that are prefared with an
asterisk '*’ and, 2) the following procedures maintained by NSP
Power Supply QA (PSQA) department:

30AP 2.1
30AP 2.2
3QaP 2.3
30AP 2.4
30AP 2.6
30AP 2.8
30AP 2.11
30AP 2.13
30AP 2.14
30AP 2.16
3GAP 2.18

4Q0AP 2.1
4QAP 2.2
4QAP 2.3
4Q0AP 2.4

Standard Audit Procedure

Audit Plans

Audit Checklist

Audit Reports

Audit Conferences

Quality Assurance Surveillance
Finding Issuance

Finding Response

Finding Closeout

Deficiencies

Pathfinder Decommissioning Project/PSQA
Interface

Conduct of Vendor Audits
Vendor Audit Reports
Vendor Audit Findings

Source Surveillance

16



New Comments Decommissioning Plan

Attachment 1. Waste Storage Inventory
COMMENT :

Note item no's. 451, 452, and 495, These are prohable mixed wastes and
should be addressed in the decommissioning plan,

RESPONSE :

Items 45] and 452 are described as lead pipe and item 4985 is a
fuel cask which 1ikely contains lead shielding. These items and
all other lead materials dismantled during the project will be
disposed in of one of the following methods

. Non-radiologically contaminated lead will be disposed of in
licensed hazardous waste disposal facilities or sold for
salvage.

. Radiologically contaminated lead will be transferred to
another licensed nuclear facility owned by Northern States
Power Company, or stored at the Pathfinder site in the
existing Reactor Building Penetration Cage area. This area
will be maintained for storage of radioactive waste
generated under the 10 CFR Part 30 license which will be
retained following the decommissioning operations.

Radionuclide Inventory Report, p. 7 of 32
COMMENT :

It is stated that other materials besides Type 304 stainless steel,
Zirca10{-2, and carbon steel were used. 0Please provide a list of these
materials. Were any Inconel components used? Inconel has a high
niobium content that can substantially affect waste classification. Al
components in the RPV should be identified with their materials.

RESPONSE :

Quring the compilation of data required for the activation
analysis, several reactor internals were identified, whose
material compositions were not one of the three (Type 304L
stainless steel, Zircaloy-2, and carbon steel) subsequently used
in the ORIGEN-2 calculations. Most of these components were small
(i.e., bolts and nuts), and were manufactured from materials (Type
304 stainless, Type 316 stainless, etc.) very similar to one of
the three analyzed. It was determined that their exposure to the
neutron flux would not impact the final results.

17



One relatively large component, the steam dryer assembly, was
determined to be substantially made of Inconel. However, this
component is located in a rogion of the vessel minimally 9 feet

above the top of core. In this region, it is conservatively
estimated that the maximum total neutron flux is at least four
orders of magnitude (approximately 3.5E+9 n/cm2-sec) below the
average total neutron in-core flux.

For Inconel components, the niobium content can approach 50,000 to
70,000 ppm, up to 800 times the nisbium concentration assumed in
the stainless steel in this analysis. However, with the neutron
flux at the location of interest so low, the activation of niobium
in this component will contribute negligibly to the total
radioactive niobium calculated by this analysis.

Additionally as part of the Pacific Northwest Laboratory (PNL)
investigation of residual radionuclide distribution and inventory
at the Pathfinder Generating Plant, Nb-94 was postulated to be of
significant abundance in aged, neutron-activated stainless steel
and Inconel. However, during the PNL work at the plant Nb-94 was
nondetectable in the Pathfinder radioactive material which was
translocated from the reactor pressure vessel, which confirms the
analysis presented in this response.

The materials used to manufacture the components of interest are
identified in Appendix B of the report "Radionuclide Inventory and
Dose Rate for the Pathfinder Atomic Plant Reactor Package",
October 1989, prepared by TLG Engineering, Inc. (Attachment 3).
This report is an update to "Radionuclide Inventory and Package
Dose Rate for the Pathfinder Atomic Power Plant" which was
previously submitted as part of the "Response to NRC Comments".
This report was updated to include additional detail in support of
licensing action for reactor vessel certification as a shipping
package.

Radionuclide Inventory Report, pp. 8 and 9 of 32
COMMENT :

The material composition data for the activation analysis was based on
data from NUREG/CR-3474 and not on elemental composition analyses from
material certifications, which we understand are unavailable for
Pathfinder. The elemental compositions of Type 304 stainless steel and
vessel carbon steel were taken as averages of samples presented in
NUREG/CR-3474. NUREG/CR-3474 also presents ranges of compositions.
What is the effect of using the highest elemental concentrations of Co,
Nb, and Ni on the waste classification?
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RESPONSE :

The material composition data for the activation analysis
contained average concentration values for trace elements in Type
304L stainless steel, as given by NUREG/CR-3474. This included
average concentrations of cobalt, nickel and niobium, whose
concentrations in Type 304L stainless steel are given as 1,414
ppm, 100,000 ppm, and 89 ppm, respectively. If the maxinum
concentrations of cobalt (2,570 ppm), nickel (110,000 ppm) and
niobium (300 ppm) given in NUREG/CR-3474 were assumed in this
analysis, an estimat2d two-fold increase in the estimated exposure
rates calculated for the vessel package (due to Co-60) would be
realized. Additionally, the total curie content of the vessel
package would increase by roughly 50% (due primarily to Co-60 and
Ni-63). Under the analytical conditions of assuming maximum
natural cobalt and nickel concentrations as given by NUREG-3474,
the average radionuclide concentration of the package would be nc
reater than 0.0178 mCi/gram. Even with greater than three-fold
ncrease in niobium concentrations the package would not exceed
the Class A waste criterion of 0.02 microcuries per cubic
centimeter of Nb-94,

Radionuclide Inventory Report, Sectiorn 6. pp. 18-20 of 32
COMMENT :

This section identifies reactor internal components. However, complete
material characterization and dimensions are not provided. Please
provide detailed matsrial identifications (not simply stainless steel)
and dimensions, including volumes and masses of theses components.
Please also provide a detciled drawing identifying these components and
their spatial arrangement within the RPV. This information is needed to
verify the neutron flux regions used and the waste classification data
presented.

Detailed dimensions of all of the individual components inside the
reactor pressure vessel are not readily available. Figure B-1 of
Appendix B in the report "Radionuclide Inventory and Dose Rate for the
Pathfinder Atomic Plant Reactor Package" gives masses for each of the
reactor pressure vessel components. omponent dimensions and masses
were derived from a large number of detailed design drawings. These
drawings are available for inspection at the Pathfinder Site.

RESPONSE :

The information requested is contained in Figure B-1 of Appendix B
in the report "Radionuclide Inventory and Dose Rate for the
Pathfinder Atomic Plant Reactor Package", October 1989, prepared
by TLG Engineering, Inc. This report and a drawing of the reactor
pressure vessel are included in Attachment 3.
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Radionuc) ide Inventory Report, Section 6.16, p. 20 of 32
COMMENT :

How does the elemental composition in the SA 212 carbon steel pressure
vessel material compare with the summary data in NUREG/CR-34747 Are the
elemental composition data available to make this comparison.

Elemental composition of the reactor vessel is unavailable.
Therefore, no direct comparison can be made to the data found in
NUREG/CR-3474,

Radionuclide Inventory Report. Section 7.1, p. 22 of 32
COMMENT :

What components identified in Sectien & make up the regions identified
in this section?

RESPONSE :

The information requested is contained in Figure B-1 of Appendix B
in the report "Radionuclide Inventory and Dose Rate for the
Pathfinder Atomic Plant Reactor Package", October 1989, prepared
by TLG Engineering, Inc. This report and a drawing of the reactor
pressure vessel are included in Attachment 3,

Radionuclide Inventory Report., Section 9.2. p. 26 of 32
COMMENT :

What is the elevation of the core midplane? It is unclear how the
calculated exposure rate for the core midplane is consistent with the
data presented in Table 9.1.

RESPONSE:

The core midplane is located roughly at Elevation 1290'. Based
Jpon the data in Table 9.1 and the data indicating the volume of
gravel poured into the reactor vessel, it was determined that the
measured exposure rates found in Table 9.1 compared well with
calculated exposure rates. As noted in Table 9.1, there appears
to be one "hot spot" where the measured exposure rate of roughly
600 mr/hr exceeds the calculated maximum core midplane exposure
rate of 254 mr/hr (assumin? a gravel packing factor of 75%). This
"hot spot" is currently believed to be a region where the gravel
did not pack well, therefore providing less self-shielding than
the surrounding areas,
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Comment 8 will be addressed separately on or before February 8, 1990 as
discussed in our telephone conference of February 6, 1990 between NSP,
The computer code which performs the cost

NRC and TLG Engineering.
estimates must be rerun to provide the type of intermediated results

that are requested in comment 8.

Drawings
COMMENT :

Please provide a set of as-built drawings for the containment and the

fuel handling buildings.

The following construction drawings are included for your

reference in Attachment 6.

they depict the condition that existed before SAFSTOR,

AA-84202-N
AA-8479]-K
AA-84792-|
AA-84793-K
AA-B4794-)
AA-84795-
AA-84796-)

AA-84276
AA-84279
AA-84280
AA-84281
AA-84282

GENERAL PLOT PLAN

BASEMENT FLOOR PLAN ELEVATION 1297'-0"
MEZZANINE FLOOR PLAN ELEVATION 1310'-0"
OPERATING FLOOR PLAN ELEVATION 1327'-0"
SECOND FLOOR PLAN

CROSS SECTION OF TURBINE BUILDING

CROSS SECTIONS OF FUEL HANDLING,
REACTOR, AND WATER TREATMENT BUILDINGS

CONCRETE OUTLINE ELEVATION 1270'-6"
CONCRETE OUTLINE ELEVATION 1279'-0"
CONCRETE OUTLINE ELEVATION 1313'-0"
CONCRETE OUTLINE ELEVATION 1327'-0"
CONCRETE OUTLINE SECTIONS & ELEVATIONS
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ATTACHMENT 1

ITlustration of Typical Milling Cutters



MILLING CUTTER MOUNTED ON PIPE
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.'.'lar" Feen Lightweight iow prolile gesign neeos
i ¢ only 10" 10 12" of clearance anc sel

up time 18 10 minutes or less

Once the agiustable drive chain is
pinnad together and tensioned arouna
the pipe (e machine 1s eady 10 operate
Standard Weld Prep Capability

Any type of weid prep aelad can De
acheved irom a common 30° or 37
Devel or slandarg wall carbon steel 10
multiple-angle J beveis. with countes
DOre anc laper on exlra heavy wal
chrome-moly

124

The Wachs
Trav.L-Cutter 15 @
portadie mihng
maching it makes
coIla cuts, ang/or
beveis al the same
ume on all pipe sizes
from &7 and up. on 3l
pipe scheduies and on an pipe in one cut
material that can be machined ‘ werag Mav L Cutier TJtters are avalabie
Secured by its own 1ensioning chain 04 Ihng ang heveung al Ihe same ime of Victayhc ang
crawis around the pipe. culing and/ol  mMachine Shop Accuracy within 00§  Other groovea
beveung at the same /me couphng systems
Operates Anywhere. sniaranaad i L b e SMOSGE
WAth aie or hydraulic power. the Trav-L ;‘"‘ffw‘?d“‘?f‘"’.;:.‘,‘me'c >y;'e: :)S!:)vnoes Ottshore or Pipe Line Maintenance
Cutter will cperate on honzontal o Qésmve anve under all conaitions or The Wachs Hyadrauic Trav-L Cutter ofter
vert~al pipe. in the heid or in the SNOD. 4 rate. ciean culs while maintaiming  {he iNNerent advantages of a completely
C..$ ana bevels in @ Mua fillea aitch of tound comoensation  Seaied anc seif lubncaung ciosec
of urder water where it "as been useo < wor S 00D System
in champbers ang lree aving [0 geptns The Mogel HE 15 particularly suited tc

of 80N M field machining gpesations unge’ the
tyca of hostie conaitions onen found
N DIpe ine Manienance anJ <on
struction such as dirt. sang ang water
It 1s @ portabie pipe cuting Mmacnine
tha! can be used conveniently on off
shore aning r.gs. pipe lines ang on
SONSrUChion work in nvers andy hardors
. “

&,

Grooved, Mechancal Joint
Preparation. A
The Trav--Cutter

cen sanultaneousty
cut-off ang groove

A smooth machined hnsh with typical

8 . .

acy of up
Dy usING s acsessory Guwoe Track
avaiabie for all pice glameters

Jse Of the lrack aliows cult: ng

wih machine shop accuracy in 2ero

: ; 4 A visiDimty situations. On all verucal pice
- . : vy 4 o '] ot "t 'n 1]

All Pipe Diameters, Inciuding Tanks :‘Sr J"O: yal_e'v\.;is ana for al

Any machineable matenal such as uitipie pass cuting

sarvon steel. staniess sleel Juchie Special Guige Track Wheels are_

ron. cast won ang most alloys. 0 all reQuireg wnen using the Guigde Tracks

pipe sizes from 67 10 72" can be cole Sate,. Cold Cutting

cut and beveled simultaneously Ever The Trav-L-Cuttér can be used in

tanks and vessels up 1o 33 leet in SADIOSIVE CONAIIONS. ON Natural Gas

giarmmete’ can be precision cul srude. proguct and fuel ines. it has ’ Con.ouon Resistant

The Cutting Method. s/an Deen ysed 1o cut missie fuel Celis Corrosion Mo CoNdIsn S50 1
wachs high-speed. mihng cutters Faat. Reliabla. sait water can de mimimized with an
remove ¥ig" of matal while culing stancarg wali pipe can be cut ang ACCesSCry package that inclyaes
ehminaung possibie strans Of Cracksy neveleo with a cuting speeag of & lensive 115e of

n the pipe. leaving the pioe end with  aaeraamately | minute per 1 0f DI stainiess stee! fasteners

a machined hrusn ang the pnyscal giameter. Cuting tme vanes for neavier  special beanngs and
properties unchanged wails ang narder glioys. Due to its jeals ang hgn
Mg cuting metnog facihilates seclior ruGGea construction, it 1S Nt unusual une coatng

e

ing machines stll cperaung arer 10

1 20 years of severe service

emoval in (he hietd. New jec
v the same Mathoq are €asi




“

TRAV-L CUTTER
M%O L E (pneumatic). MODEL H-E (hydraulic)
Variable Speed. Maintenance Free. Quiet Operation.  Cutter Availability.

The speed of the cufter can be
mlintely vared as can the leed which
15 reversibie ~the kind of control
needec lor cuting heavy wall alloy
sleel pipe

Specitications

Seil4ubncaung hydraulic molors are
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The Moge! HE 15 aiso specially recom:
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15 imponant The hyaraulc dnve has no
exhaust ang can de coupled with @
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ATTACHMENT 2

TGM Mode)l N1002/8767 Radiation Detector



N1002/8767

K
\ a:*-:nr m; Cc’,} > @ 76.2 MM

- (3.00" MAX)
+
| HV PS I

FIG.1. Geiger-Mueller counter test circuit.

Unless othervise specified , values below apply to all electrical tests.

Cs=1 pf ( Stray capac.) !

K= 50 pf: RG 58U or equiv. (Cable) s

Ri= 1 M ohm (Load resist.)

Cc= 50 pf( Coupling capac.)

Rs= Value stated below (Anode Resistor) Lexon
Sleeve

NOTE: Response to ionizing radiation, whenever listed is nominal
and measured in a 1 mR/hr Co-60 field with the tubes longitudinal

axis perpendicular to the source of radiation. FIG. 5. GM TUBE N1002

ELECTROPHYSICAL CHARACTERISTICS (ot 1o Sonin).

‘ e B R S L R GO b, (V=900) < 25 cpm
RESPONSE TO IONIZING RADIATION (Nominal)..................... (V=900) 3500 cpm
BN TRIIRIIETRRNR . \ohrs i innssnbthins scivnessbuid fransinrodnbinnpivaeheivkinie Rs 2 3.3MQ
L e e L et i S M B S S RO e 850-950V
L T e R ST SRS ST TR < 10% / 100V
sk A e RO R SR GO T SR e (V=900) 100 pusec
RESPONSE TO IONIZING RADIATION .....ooovvviiiiiiiiiienns ALy (V=900) A N < +/-2%
...... VERSUS TEMPERATURE ... «.icvviviiriniinininieiennnnnnnnnnnen (<20°C to + 85°C)
AR TENPEIATUIRE .. ...i oo voicniviommicinsersionsssnonsedsannovssatd +55°C
DARIEIRREIIE RLTRTRIRIIE (05 cvivviicsinisvonnuaenabubs vekost nshnss exhnrossessdasans 5,000 ft.

TR 1 vt vt briks s bR an et ST bR ovabros bR YRR RE ETA RS FeAb R EARBRE VAV SLNES Mica, 1.4 - 2 mg/sq.cm
S e T T T RPN I e S D s AP 445 mm (1.75")

cop TER L S o S R SIS ST e R ENR N B Neon & Halogen
CATHODE WALL MATERIAL ........covvmimmmminirinrirsmmmmnmmmmivisenissneng 28% Cr, 72% Fe
CATHEICIE WALL TMICKNEEE .. o.cociii0imiisvimmisissiistionnerninsisrsss 4.6mm (0.18")
b SR e SRR S S e o e e 2 53.6 mm (2.11")
CATHODE WALL EFFECTIVELENGTH ,.......ooooiiviriiinnreinieireennns 10.7 mm (0.42%)

s SRR I T e S e Rt e R L N Anode Pin

TGM DETECTORS, INC.

160 BEAR HILL ROAD, WALTHAM, MASS. 02154-1075 TEL. 617-890-2090



Response Data for the N1002/8767 "Pancake" GM Tube

. Tested at N.R.P.B. (UK), June 1987
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Figure: Proton Energy Response of N100Z/B767 "pancaks’ OM
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N1002/8767 "Pancake" GM
BETA CONTAMINATION RESPONSE

NUCLICE QEOM. sRaGyhr NUCLIOE QEOM, BRESPONSE
Sr-80/Y.90 30 em 9.2 $r-90/Y-90 Contact 66 cps/Ba/sq.cm
Ti-204 30 em 45 C-14 Contact 3.0 cps/Ba/sq.cm
Pm.147 20 em 41 Sr-90/Y-90 1.0 em 0.44 cpe/Bq
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Figure: Dosa Rate (air) vs. Count Rate for the N1002/8767 "pancake” GM.



ATTACHMENT 3
. RADIONUCLIDE INVENTORY AND DOSE RATE FOR THE PATHFINDER ATOMIC PLANT REACTOR PACKAGE



