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August 26, 1987

w1e
Northern States Power Company 

414 Nicollet Mall 
Minneapolis, Minnesota 55401 
Telephone (612) 330-5500 

Submitted in Accordance 
with 10 CFR Part 50, 
Section 50.90

Director of Nuclear Reactor Regulation 
U S Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555 

MONTICELLO NUCLEAR GENERATING PLANT 
Docket No. 50-263 License No. DPR-22

Additional Information to Support the 
License Amendment Request dated February 14, 1986

The attached information is being provided in support of 
February 14, 1986 for a change in the expiration date of 
Operating License. The information was requested by the 
Project Manager for Monticello.

our request dated 
the Monticello 
NRC NRR Senior

Please contact us if you have any questions related to the information we 
have provided.  

David Musolf 
Manager Nuclear Support Services 

c: Regional Administrator, Region III, NRC 
NRC Sr Resident Inspector 
NRC Sr Project Manager 
G Charnoff 
Minnesota Pollution Congrol Agency (State Contact) 

Attn: Dr J W Ferman 
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Director of NRR 
August 26, 1987 
Attachment 

Monticello Nuclear Generating Plant 
Northern States Power Company 

Additional Information to Support the 
License Amendment Request dated February 14, 1986 

1. Projection of occupational radiation exposure expected for the Monticello 
Nuclear Generating Plant for the period of extension (2007 - 2010) and 
description of the Monticello ALARA program 

Occupational Exposure 

The annual dose received at Monticello for each of the last ten years is 
summarized in Table 1. The average annual dose for that period is 741 man
rem per year. Special modification work in 1981, 1984, and 1986 related to 
feedwater nozzle safe end improvements, replacement of recirculation 
piping, and replacement of core spray piping resulted in higher than normal 
exposures in those years. The 1980 - 1986 industry average for BWR occupa
tional radiation exposure is 981 man-rem.  

Dose rates are expected to increase somewhat in the future as a result of 
higher radiation levels of corrosion films on reactor coolant system com
ponents and hydrogen water chemistry. Plant maintenance activities are 
also expected to increase. Dose rates could, however, be reduced through 
future decontamination activities or the application of zinc injection.  
Major plant modification activities such as feedwater nozzle safe end work, 
piping replacement, and NRC Three Mile Island Action Plan improvements will 
decline.  

We anticipate the increased use of robotics in plant maintenance. Other 
methods of reducing occupational exposure being developed by the Electric 
Power Research Institute (EPRI), DOE, and General Electric Company will 
also be used. Our program to keep doses "as low as reasonably achiev
able" (ALARA) has resulted in better planning of maintenance tasks to re
duce doses to workers. In addition, various plant modifications have re
duced the exposure of workers. One specific example of modifications made 
to reduced exposure are new inspection doors provided in the reactor bio
logical shield for gaining access for inservice inspection. This modi
fication was completed in 1984. The time spent in a high radiation area 
to prepare vessel nozzles for inspection has been significantly reduced.  

Improvements in ALARA measures and a reduction in plant modification acti
vities are expected to offset increased dose due to increased exposure 
levels and increased maintenance. An estimate of projected dose for the 
2007 - 2010 time frame would put it at the ten-year average value of 741 
man-rem per year.
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TABLE 1

Total Dose (Man-Rem)

1000 
375 
157 
504 
1004 
970 
110 
2412 
311 
569

Remarks

Feedwater safe end work 

Recirc pipe replacement 

CS pipe replacement

741

Monticello ALARA Program

A formal ALARA Plan and implementing procedures are used at Monticello to 
implement our Corporate policy to reduce occupational radiation exposure to 
"as low as reasonably achievable." The elements of the Program include: 

a. Work planning and follow-up with jobs having higher exposure 
potential given greater amount of ALARA attention 

b. Work authorization 

c. Radiological hold points in procedures 

d. Monitoring of work in progress 

e. Monitoring of exposure for work in progress 

f. Employee training 

g. Review of plant modifications taking into account installation, 
operation, and long-term effects on personnel radiation exposure 
and radwaste generation 

h. Review and analysis of job related exposure data to identify areas 
requiring increased ALARA attention using computerized exposure 
records system

Year

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Average
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2. Projection of changes in low population zone (LPZ) and nearby population 
center populations for the time period 2007 - 2010 

Low Population Zone (LPZ) 

The Monticello LPZ is defined as a circular area with a one-mile radius 
surrounding the plant. Census data for the LPZ for the year 1960 was re
ported in the original plant Final Safety Analysis Report (FSAR). Census 
data for the year 1970 was provided in the original Monticello Environmen
tal Report. Current (1985/86) and estimated 1990 population data for the 
LPZ, based on 1980 census data, is provided in the Monticello Updated 
Safety Analysis Report (USAR). LPZ population totals for these years are: 

Year LPZ Population 

1960 23 
1970 8 
1985/86 24 
1990 (Est) 27 

No major changes in LPZ population are expected through 2010 and beyond.  
The Monticello site is large and most of the area occupied by the LPZ is 
owned by Northern States Power Company (Figure 1).  

Changes in Nearby Population Centers 

As noted in the Updated Safety Analysis Report, the area in which the 
Monticello Plant is located is principally rural in character. While the 
plant site is within the legal boundaries of the City of Monticello (1980 
population of 2,830) the main residential and business district of the City 
is about three miles southeast of the plant.  

Other nearby communities include: Becker (1980 population of 599) about four 
miles northwest; Big Lake (1980 population of 2,185), about five miles 
east; Maple Lake (1980 population of 2,185) about ten miles southwest; and 
Buffalo (1980 population of 4,502) about ten miles south. The closest 
cities are St. Cloud (1980 population of 42,527) about 20 miles northwest 
and the Minneapolis-St. Paul metropolitan area (1980 population of 
2,113,500) which begins about 30 miles southeast of the plant site (al
though much of this area is beyond a 50-mile radius from the plant).  

Two of these cities have current and projected 2010 populations of greater 
than 25,000. Projected 2010 populations, based on the 1970-1980 Census 
Bureau increase are shown in Table 2.
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Population Center

Minneapolis - St. Paul 

St. Cloud

3. Specific

TABLE 2 

Location 

30 mi SE 

20 mi NW

Est 2101 Pop

2,620,000 

51,100

Land Use Chanaes Affectina Offsite Dose Calculations

Organ Doses 

Beginning in 1983, the Technical Specifications required an annual land use 
survey to be performed within five miles of the Monticello plant. All 
changes in land use which may affect offsite dose calculations are identi
fied (e.g. new homes, vegetable gardens, or new dairy herds within five 
miles of the plant). The "critical receptor" for calculation of offsite 
organ doses due to plant airborne releases is determined annually, taking 
into account changes in land uses near the plant. The critical receptor 
locations and annual organ dose for the years 1983 through 1986 are shown 
in Table 3. All doses have been a small fraction of the 10 CFR Part 50, 
Appendix I, guideline of 15 mRem.  

Whole Body Doses 

Offsite doses are calculated at the site boundary in the sector having the 
highest meteorological dispersion factor (0.43 miles SSE). Air doses cal
culated at this location in 1986 (which are typical of other years) were 
0.9 mRad gamma and 1.1 mRad beta. These doses are a small fraction of the 
Appendix I guidelines for gamma and beta air doses of 10 and 20 mRad, 
respectively.  

TABLE 3

Location

0.4 mi SSW 

2.3 mi ESE 

same as 1984

Pathway

Vegetables 
+ Inhalation 
+ Ground 
Child-Thyroid

Annual Dose (mRem)

0.5

Milk+Inhalation 0.1 
+ Ground 
Infant-Thyroid

same as 1984

same as 1984 same as 1984

1.3 

1.2

Year 

1983 

1984 

1985 

1986
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4. General comparison of radiological impacts on man as assessed in the Final 
Environmental Statement (FES) with those actually experienced during plant 
operations 

Offsite Doses 

Radiological impact of routine plant operation is discussed in Section V.D 
of the Monticello FES (as modified by R B Bevan, NRC Staff, during testi
mony to Atomic Safety and Licensing Board, November 24, 1974).  

Individual doses reported in the FES using project plant radioactive 
effluent releases are provided in Table 4 along with equivalent doses cal
culated as required by Appendix I for 1986.  

TABLE 4

Dose Type and Pathway FES Dose

Total Body - All Liquid Pathways 0.5 mRem/year

Maximum Organ - All Liquid Pathways 0.3 mRem/year

Total Body - Gaseous Pathways at 
Site Boundary Continuous Occupancy 

Skin - Gaseous Pathways at Site 
Boundary - Continuous Occupancy 

Thyroid - Inhalation and Milk 
Pathways for Infant at Nearby 
Farm Continuous Occupancy

1.9 mRem/year 

3.9 mRem/year 

111 mRem/year

1986 Actual Dose 

0.0 mRem/year 

0.0 mRem/year 

0.9 mRem/year (Est) 

2.0 mRem/year (Est) 

1.2 mRem/year

Plant Effluent Releases and Population Dose 

No routine liquid releases have been made from the Monticello plant for 
approximately 15 years. There have been a small number of very minor 
inadvertent liquid releases (e.g. broken hose). These events have been 
reported to the NRC. Collectively they represent a hypothetical downstream 
dose of less than one mRem.  

The augmented offgas system discussed in the FES was installed at Monti
cello in 1976. The system has performed substantially better than assumed 
in the FES. Fuel integrity has also been substantially better than assumed 
in the FES. FES source term assumptions for gaseous effluents compared to 
actual experience (1986) are shown in Table 5.
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TABLE 5 

Source Term FES CifYear 1986 Ci/Year 

Stack Noble Gas Release 1.1Ox10 5 1.76x10 3 

*Building Vent Noble Gas Release 1.67x10 3 7.67x10 2 

Stack 1-131 Release 1.67x10-1  1.59x10-2 

*Building Vent 1-131 Release 5.79x10-1  4.15x10-2 

*Reactor building vent release point includes reactor building 
and turbine building FES source terms.  

Liquid and gaseous source terms are significantly lower than that assumed 
in the FES. Integrated population dose in the surrounding 50-mile region 
which results from plant operation will therefore be a small fraction of 
the population dose assumed in the FES.  

5. Update to FES statements on disposition of spent fuel and solid waste 

Spent Fuel Disposition 

The FES is substantially correct in the sections discussing transportation 
of spent nuclear fuel. Spent nuclear fuel will not be removed from the 
site as rapidly as originally described in the FES, however, due to govern
ment policy decisions and changing economics which have delayed the estab
lishment of spent fuel reprocessing facilities in the United States.  

The Monticello spent fuel storage pool has been reracked to maximum 
capacity. The pool has a total storage capacity of 2237 assemblies.  
The current number of assemblies in storage is 198. Spent fuel provided 
under contract by General Electric for approximately the first ten years of 
plant operation (1,058 assemblies) has been shipped to the General Electric 
storage facility at Morris, Illinois. Approximately 30 rail shipments 
using the IF-300 cask were required over about a 2-1/2 year year period 
with the final shipment being made earlier this year. All shipments were 
made without serious incident.  

There are 484 fuel assemblies in the Monticello core. Approximately one 
fourth of the assemblies are removed at the end of each cycle (approxi
mately 14 months long). The 2004 outage will be the last refueling that 
can accommodate a full core discharge in the spent fuel pool. The 2010 re
fueling will be the last refueling that can take place if full core 
discharge capability is not required.
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A Federal facility to process or store spent fuel is expected to be 
available in the 2007 - 2010 time frame. When the Federal facility is 
available, regular shipments of spent fuel will begin. The IF-300 cask 
holds 16 BWR fuel assemblies. Two or three casks can be accommodated in 
one rail shipment. Therefore, it is expected that three or four rail ship
ments using the IF-300 cask will be required annually once a Federal 
facility is available.  

In the event that further delays occur in opening of a Federal processing 
or storage facility other methods of onsite storage, such as dry cask 
storage or fuel consolidation, would be employed. These methods are 
currently being planned or are actually being used at other plants.  

Solid Waste Shipments 

The FES estimated that approximately 40 truckloads of solid radioactive 
waste would be shipped to Sheffield, Illinois for disposal each year. The 
FES discusses the radiological consequences to truck drivers and the public 
from these shipments. In recent years rail shipment of solid radioactive 
waste from the Monticello site has become common. The radiological conse
quences to transportation workers and the general public associated with 
rail transport of solid waste can be expected to be lower than that for 
highway shipments. Most solid waste is currently shipped to either Rich
land, Washington or Barnwell, South Carolina instead of Sheffield, 
Illinois. In the 2007 - 2010 time frame, shipments will be to a regional 
disposal facility.

Actual shipments of solid radioactive waste 
ten years are summarized in Table 6.

from Monticello during the past

TABLE 6

Year No. of Shipments 
1977 57 truck 
1978 55 truck 
1979 44 truck 
1980 69 truck 
1981 51 truck 
1982 39 truck 
1983 23 truck 

25 rail 
1984 34 truck 

18 rail 
1985 29 truck 

20 rail 
1986 6 truck 

20 rail 
Average 41 truck 

9 rail

Volume(ft3) 
20,227 
17,615 
16,732 
26,193 
19,556 
26,475 
12,609 

43,658 

19,217 

10,374 

21,266

The 1980 - 1986 indultry BWR average volume of 
shipped is 29,987 ft .

solid radioactive waste



RANGE 28 W

TW 12 N162 

TW T2 33N 

LEGEND 

NSP CO PROPERTY 

SCALE * 

0 1/4 1/2 3/4 1 -MINIMUM FENCED AREA 

PLANTTWP 

33 N1 

RAG 25AN W"0 

1 2ILE RTOTAL AREA 
TWP 122N 3233 APPROX. 1500 ACRES 

(CO. HIGHWAY NO.5) 

I MIE ArOtUADREX CORPORATION 

FIGURE I ONTICELLO PROPERTY MAP 

NORTHERN STATES POWER COMdPANYja~t my A 
anauraa o evntND-952083


