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1 l. I NTRODUCT I ON

Amendment No. 4 to Northern States Power Company's Provisional Facility,_

License No. OPR-il issued May 14, 1969 for the Pathfinder Generating
'

P lant , requires Northern States to submit:

A report to the Director, Olvision of Reactor Licensing of
the status of the deactivated Pathfinder facility, including
the results of the surveys of radioactivity levels and the
status of the special nuclear and byproduct noterials stored
on the Pathfinder nuclear reactor facility site. The first
report shall be filed six months af ter issuance of this
amended facility license and each six months thereaf ter
until such time as NSP files with the Commission's Division
of Reactor Licensing its plan for dismantling of the facility,
pursuant to Section 50.82 of 10 CFR Part 50, and receives
Commission approval thereof.

Changes to the licensed facility are made in accordance with the pro-
visions of Section 50 5910 CFR 50 which permits changes provided the
change does not involve a change in the Technical Specifications or an
unreviewed sa f ety quest ion. The licensee is required to report such
changes to the Commission.

.. \

II. REPORT SUMMARY

This six-month report (NSP 6902) summarizes Pathfinder operations for
the first six-month period since issuance of the amended Provisional
Facility License No. DPR-Il on May 14, 1969.

Status of the deactivated Pathfinder facility is essentially as
reported in the last six-month report (NSP 6901) . Reactor components
remain unbolted in the reactor vessel with the exception of the
demister and vessel head. These two items are stored on the shield
pool floor.

All Irradiated sections of source rods were placed in a handling basket
and hung on the holddown assembly in the reactor vessel. The beryllium
annu11 for the neutron source combinations are empty.

Fif teen shipments of nuclear fuel were made from Pathfinder as of
November 17. All Core i boiler fuel (irradiated and unirradiated) *

h
was sent to Nuclear Fuel Services in West Valley, New York. Core ||
boiler fuel (unirradiated) was sent to United Nuclear Corporation in
New Haven, Connecticut and Core || superheater fuel (unirradiated) was
sent to Pennsylvania State University in University Park, Pennsylvania.
Remaining on site is the Core I superheater fuel which will be sent-

to the Reactor Chemical Processing Plant in Idaho Falls, Idaho in
four shipments beginning late in December 1969. It is anticipated
that all nuclear fuel will be of f site by the end of February 1970.

<
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Two major areas of concern wlth regard to chemlstry and radiation j
experience during this reporting period were irradiated fuel element !

Ishipments and startup of the fossil fuel fired boilers utilizing
contaminated equipment. All fuel element shipments during this period j

were made without incident. Surveillance of the new operating system !

Since startup shows low radloactivity and radiation levels. No detect- i

able radioactivity was discovered in off-gas or during eculpment venting. )
Low levels of radioactivity in blowdown are collected and handled as

]liquid waste. It appears that there are no radiological problems!

associated with operation of the new system. One can expect signifi- '

cant decay of the radioactivity in the new system (primary Isotope is '

Zine-65) which assures continued safe operation. ;

A meeting of the Pathfinder Safety Committee was held on September 17. |

At the conclusion of the meeting, all members agreed that the functions ,

of the Safety Committee had been consumated and agree { that the 7

Committee be disbanded. '

lil. CHEMISTRY AND RADI ATION EXPERIENCE

A. Surveys of Radioactivity I. eve l s

i

Special radiation surveys of contaminated equipment conducted on
a monthly basis revealed the following results:

Rance mR/hr
,

#11 Boller 0.02 - 0.70 "

#12 Boller 0.01 - 0.15.

#13 Boller 0.02 - 2.0
Dese ra tor 0.02 - 2.5
Steam Line (boller but Iding) 0.02 - 0.07 -

Steam Line (turbine building) 1.0 - 2.8
Feedwater Heaters 0.8 - 6.4
Steam inlet Lines

(turbine governor valves to turbine) 1.0 - 74.0*

Cor. denser Hotwell 3.0 - 5.6

Routine radiation surveys show three high radiation areas. They
are the reactor buliding, the pools cleanup system, and the waste
storage yard. The reactor building is a high radiation area due
to trapped radioactivity in the water column piping and temporarily -
stored contaminated valves on the operating floor. The highest

I radiation level in the reactor building is 300 mR/hr. The pools
cleanup area is a high radiation area due to radioactivity in
coolers, filters , and deminera li zers. The highest radiation level
there is 4.4 R/hr. The waste storage yard contains solid waste
in 55-gallon drums which read greater than 100 mR/hr. All these
areas are controlled as required by 10 CFR 20.

-2-
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Underwater radiation measurements of radioactive reactor Internals ;

show readings ranging up to 8400 R/hr. All Internals are stored in
the reactor vessel or shield pool. Both the reactor vessel and the i

shield pool are kept filled with water. {
1

B. $15t us of Byeroduct Mat eria l |
|

Listed on Tables I and 2 is the byproduct noterial stored on site.

This Im.ludes the noterial covered under the Part 30 license and
the material covered under the Part 50 license. ,

C. Radlochemistry

Weekly analysis of boiler water, feedwater, and main steam conden-
sate show radioactivity levels varying f rom <10*8 uCl/mi to
3x 10-5 uCl/ml . The higher levels were detected on startup and
are gradually decreasing to undetectable (< 10-8 uCl/ml) . Approxl-
mately 99% of the radioactivity is In-65 and 1% Co-60. All liquid
is retained in holdup tanks and released under controlled conditions. ,

D. Health Physles
,

,

Radiation exposures during the report (ng period were minor. The
highest Individual exposure for a two-week period was 80 mrem.

.

Thirty-two in vivo whole body counts were made on 32 individuals
on September 24, 1969 Levels of Internal deposition were similar

in magnitude to the last series of' counts. No Individual had a
total fractional deposition which exceeded 0.06 (6%) of the maxi-
mum permissible lung burden. Isotopes of plant origin Identified
were Co-60 and Zn-65

'

E. Rout Ine Radioact ivlty Releases
,

l. Liquid released to the Big Sloux River.

*** Average
** Activity Concentration * Fraction of

Month (uCI) (UCl/ml) MPC

4May 1.95 x 10 1.16 x 10-7 0.0039
June 1.45 x 104 4.61 x 10-8 0.0015
July 8.64 x 103 3.14 x 10-8 0.0010

1.' 7 x 104 4.11 x 10-8 0.00140August ,

September 1.19 x 103 1.22 x 10-8 0.0004
October 1.17 x 103 1.45 x 10 -8 0.0005

.

MPC of 3 x 10-5 uCl/mi based on most restrictive isotope*

ident i fied by rout ine gance spect romet ry ana lysis .

-3-
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TABLE I

Summary of Radioactivity on Site

Calculated 11-14-69
(Neglecting Fuel Elements)

Reactor Buildino Curles

Boller Shroud 92 50
Grid Plate 11.5Superheater Structure 11000
Boller Sexes 22
Steam Oryer 0.13
Steam Separators 5 50
Holddown 330
Soller Control Rods 364.0
Vessel Walls 3.13
Separator Support Shelf 4.5
Feedwater Ring 0.03
Neutron Windows 68
lon Chambers 243
Superheater Control Rods 1.3
Pumps and Recirculation Lines 1.02

21848.61

Fuel Hand 11no Buildino
*Spent Resin Tank 10

Purification Coolers and Pipes 0.12
Flash Tank 0.09
Other Tanks 0.03
Storage Pool 1

Other Sources 0.13
11.37

Turbine and Beller Buildino

Turbine 0.1
Condenser 0.2
Heaters (including deaerator) 03
Hydrogen Cooler 0.1

}_ Steam Line (including inlet leads) 0.1
Condensate Pipe 0.1.

Bollers 0.01
0.91

Total estimated activity on site: 21860.89 curles

4
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TABLE 2

Source Inventory
September 9, 1969

Activity on Activity on Amount of Bulldup Activity on Date

Source Assay Assay Date Date of Date of Receipt Original Assay or Decay of Inventory
carco Description Date (uc) Receipt (uc) Used (uc) Factor (uc) Location

'uBe 1" x 12" 7/31/64 5.98 x 10+6 8/15/64 5.98 x 10+6 - 3.00 5.98 x 10+ 6 source Room
_

Cylinder

'u B e I" x 12" 11/16/62 6x 10+6 11/16/62 6 x 10+ 6 - 1.00 6x 10+6 Source Room
Cylinder

46 11/16/62 I x 10+6 - 1.00 Ix 10+6 Source Room'uBe Cylinder 11/12/62 1x 10
.

Total PuBe on site = 12.98 curies.

I9 - * 0.012 4.12 x 10 Shield Pool.b-124 2)" x 18" Rod 2/28/65 6.06 x 109 3/24/65 4.60 x 10

h-124 2}" x 18" Rod 9/26/65 4.62 x 109 10/31/65 3.30 x 109 - 0.012 3.78 x 102 shield Pool

6
.b-124 21" x 18" Rod 9/26/65 9.I8 x 109 9/12/66 8.70 x 109 - 0.012 2.25 x 10 Shield Pool

* Decay factor determined from datg of last inventory
Total Sb-124 on site = 2.25 x 10 uc

N N 3 Source Room:o-60 {" x 11/16" 12/14/62 1.01 x IO 12/21/62 1.01 x IO - 0.419 4.23 x 10
Cylinder

45 12/21/62 1.00 x 105 - 0.419 4.19 x 10 source Room.:o-60 (" x 11/16" 12/14/62 1.00 x 10

Cylinder

0Total 00-60 on site = 4.61 x 10 uc

Am-241 I" Disk I/24/63 1.82 x 10 -3 1963 1.83 x 10-3 - I.00 1.83 x 10-3' Count Room

Tota l Am-241 on s i t e = 1.83 x 10-3

-5-
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TABLE 2

(Continued)

Activity on Activity on A=ount of _ Buildup Activity on Date.

Source Assay Assay Date of Date of Receipt Original Assay or Decay of Inventory.
Source Description Date Date (uc) Receipt (uc) Used (uc) Factor (uc) location

Sr-90 CI Liquid (500' 6/23/61 2.15 11/21/62 2.07 8.97 x 10-I - 0.844 1.0 I source Room.
cc Reagent
Bottle)

Total sr-90 on site = 1.0I uc

Zn-65 Liquid 0.59 uc 10/30/67 9.25 5.23 0.148 0.59 source Room-
(100 cc Flask)

Tota l Zn-65 on site = 0.59 uc
.

Osl37CI Liquid 8/8/62 1.39 x 10+2 1/l/63 1.39 x 10+2 9.63 x 10+3 0 .8 52 3.64 x 101 source Room.
(50 cc Flask)

-2CsI37CI Liquid (500 8/8/62 2.79 1/1/63 2.76 5.98 x 10 0 .8 52 2.33 source Room
cc Reagent
Bot t le)

CsI37 (" Copper 8/8/62 2.79 3/I4/64 2.69 - 0 .8 52 2.38 Turbine
Tube Bldg. Vent

Doct
ITotal Es-137 on site = 4.11 x 10 oc

-6-
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** The activity was determined by gross beta times a correction
factor for Zn-65. The ef ficiency for counting Zn-65 with
.our counter is less than that of a mixture of fission products.

*** ' The average concent rat ion is that which was released f rom
'

the plant without taking credit for dilution in the river. ;

2. Gaseous Releases

Stack gas and particulate monitors did notidetect radioactivity |
above background. Of f gas did not contain detectable levels

'

of radioactivity during plant operation-with fossil fuel fired
boilers.

F. Radioactive Shloments

Two sF' eents of solid radioactive waste were made to Illinois
'for ca 141 during this reporting period. . The shipments contained

9.8A ...les in 129 55 gallon drums.

Alsoduringthisreportingperiod,th'erewere54fuelshipments .

which are described in Section IV of this report.
'

G. Radiation i ncidents

There were no radiation incidents during this reporting period.
!

H. Offsite Monitorino

Environmental data collected during this reporting period showed
no increases or deviations. Air sampled continuously at Path-
finder, Sioux Falls and Vermillion showed less than 1,0 pCl/m3,
All fallout pot samples were nornal. There were no significant -?

differences in w&ter- samples measured upstream or downstream of :
'

the effluent ditch. All environmental film badges showed no
detectable radiation- exposure. ,

-

IV.- STATUS OF SPECI AL NUCLEAR MATERI AL
,

A. Current Status

During this reporting period, fourteen shipments of nuclear fuel l

were made which left only the Core I superheater fuel and 10"

Irradiated Core I boiler fuel assemblies on site at the end of
this period. 'The remaining 10 boiler assemblies were shipped of f

,

site on November 17 and arrangements have been made for the first'
'

,

of the four Core i superheater fuel shipments to be made to
Idaho Nuclear before the end of December. Details of all fuel
shipments to date are covered below.

-7-
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L in addition to the fuel,- accountable enriched uranium on site
'' consists of three fission chambers, four sets of in-core flux

detectors and approximately 1800 pieces of U-Al flux wire which,

total less than seven grams of uranium. Final disposition of1

this material has not been determined. Two pellet standards for

the Low Enriched Superheater assemblies (4 grams of uranium) will
be sent to Pennsylvania State University.

O The three PuBe sources, 2 six-curie and 1 one-curie, - remain on
site. Final disposition of these items has not been determined.
Detalled accountability of all Special Nuclear Material at Path-
finder as of-September 30, 1969 is contained on the Form AEC-578,
Material Status Report, which was submitted to the Oak Ridge
Production Olvision.

B. Fuel Shloments

1. Core i Boiler Fuel

As of November 17. all Core I boiler fuel had been sent to
Nuclear Fuel Services in West Valley, New York. Shipments ,

were made as listed below.

Shlootno Date Shloment
.

June 6 32 Zero-power 2.2 w/o assemblies
June 13 14 Irradiated 2.2 w/o assemblies
July 10 14 Irradiated 2.2 w/o assemblies
August 11 14. Irradiated 2.2 w/o assemblies

4 Zero-power 2.2 w/o assembliesAugust 27 -

modified,10 spare 2.2 w/o and I
spare 3 2 w/o assemblies,

September 5 14 Irradiated 2.2 w/o assemblies
October 6 8 Irradiated 2.2 w/o assemblies

,

and 2 Irradiated 3.2 w/o assemblies s

October 21 10 Irradiated 3.2 w/o assemblies
November 3 -10 Irradiated 3.2 w/o assemblies
November 17 10 Irradiated 3 2 w/o assemblies

The shipments of June 6 and August 27 which consisted of zero- '

power and spare unirradiated assemblies were authorized by :
AEC License No. SNM-Ill8, Amendment No. 71-2 and Department
of Transportation Second Revised Special Permit No. 5363.
Shipments of irradiated fuel were authorized by AEC License
No. SNM-ll33 and Amendment No. 71-1 to that license, and
Department of Transportation Second Revised Special Permit
No . 580 5

-8-
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2. Core il Boller Fuel

All 96 Core il boiler fuel assemblies were sent to Unitedj.

Nuclear Corporation in New Haven, Connecticut. Three shipments
of 32 assemblies each were made on September 15, October 14

-and October 30. These shipments were also authorized by AEC
License No. SNM-lll8, Amendment No. 71-2 and Department of
Transportation Second Revised Special Permit No. 5363. ,

I3. Core il Superheater Fuel ;
.

The'2 LESH (Low Enriched Superheater) prototype assemblies and '

415 standard LESH assemblies were shipped to Pennsylvania
State University in two shipments on October I and October 7.

,

AEC License No SNM-Ill8, Amendment No. 71-3 and Department ''

of Transportation Third Revised Special Permit No. 5261 were
authorization for the shipments.

All 15 shipments were by Tri-State Motor Transit Company of
Joplin, Missouri.

V. PERSONNEL AND LICENSED FACillTY CHANGES

The Pathfinder plant technical supervisory staff organization remained i

essentially as reported in the previous six-month-report (NSP 6901) . !

Mr . W. T . Gl ea son , formerly Results Engineer at the Black Dog Steam
Plant, replaced Mr. M. N. Bjeldanes as Pathfinder Supervising Engineer
on July 1. Senior Licensed Operator, Mr. R. D. Emerson, was transferred

i
'

to the Prairie Island plant on Ju'ly 1. There were no other changes in
licensed oersonnel.

.;
All- superheater fuel storage racks were removed and sent to Pennsylvania '

State University with the LESH fuel. Based on the following listed
considerations, Operations Committee members concluded that the racks i
could be removed and shipped under the provisions of 10 CFR 50.59 (a) .

-1. The AEC bas indicated that a Technical Specification change is
not necessary for removal of the racks. .;

.

2. The superheater fuel storage racks are for the storage of new
fuel only.

3. The new LESH fuel will be shipped to Pennsylvania State after |
Issuance of a Part 70 license to Pennsylvania State University. '

No new fuel is to be received at Pathfinder.

4 The racks are to be removed from the new fuel storage vault
only af ter the fuel has been removed and packaged in approved
shipping containers.

.g.
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. 5. - The' fuel. storage racks will- be removed as part of the Pathfinder ;
'

di smant ling p rogram. --

#
,

6. Removal of the racks (af ter the fuel is removed) . does not !
constitute an unreviewed safety question, j

,

.

?

,

.

f

I.

..

4

\
.z

I
!r

k'

Ey .-

t

.

u

|

10 --

e .

_ _


