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1.0 SINTODUCION 

This report is submitted in accordance with Appendix A (Technical Specifications), Section 

6.9.1.d to License DPR-63, Docket No. 50-220 for the Nine Mile Point Nuclear Station Unit 1 

and Section 6.9.1.7 to License NPF-69, Docket No. 50-410 for the Nine Mile Point Nuclear 

Station Unit 2 for the calendar year 1999.  

The Radiological Environmental Monitoring Program (REMP) is a joint program between the 

Nine Mile Point Nuclear Station (NMPNS) and the James A. FitzPatrick Nuclear Power Plant 
(JAFNPP). The sample collections for the radiological programs are performed in large part by 

EA Engineering Science and Technology (EA). This staff performs the majority of the terrestrial 
and aquatic sampling required for the REMP. In-plant canal water sampling, air sample 

collection, and environmental TLD collections are performed jointly by the NMPNS and JAFNPP 
staffs.  

The sample collection and analysis schedule required by the Technical Specifications for the Nine 
Mile Point Nuclear Station Unit 1 and 2 is listed in Tables 1 and 2.  

The majority of REMP samples were analyzed by the Site (James A. FitzPatrick) Environmental 
Laboratory during 1999 and included the following analyses: 

0 Shoreline sediment (gamma spectral analysis) 

a Fish (gamma spectral analysis) 

0 Lake water (monthly gamma spectral analysis only) 

* Air particulate filter (weekly gross beta analysis) 

0 Air particulate filter (monthly gamma spectral analysis) 

a Airborne radioiodine cartridge (weekly gamma spectral analysis) 

0 Milk (gamma spectral and radioiodine analysis) 

0 Food products (gamma spectral analysis) 

a Thermoluminescent dosimetry processing 

Lake water was analyzed for tritium by Teledyne-Brown Engineering.  

Data are evaluated only from locations required by the Technical Specifications. Data from 

optional locations are not evaluated unless indicated otherwise.
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1.0 INTRODUCTION

There were four separate groups of radionuclides that were detected in the environment during 
1999. Several radionuclides could possibly fall into one or more groups. The first of these 

groups is naturally occurring radionuclides. It must be realized that the environment contains a 

broad inventory of naturally occurring radioactive elements. Background radiation, as a function 

of primordial radioactive elements and cosmic radiation of solar origin, offers a constant exposure 

to the environment and man. These radionuclides, such as Ra-226, Be-7 and especially K-40, 
account for a majority of the annual per capita background dose. Nearly all environmental 

samples collected in 1999 contained naturally occurring radionuclides.  

A second group of radionuclides that were detected are a result of the detonation of thermonuclear 

devices in the earth's upper atmosphere. The detonation frequency during the early 1950's 

produced a significant inventory of radionuclides found in the lower atmosphere as well as in 

ecological systems. A ban was placed on atmospheric weapons testing in 1963 which greatly 

reduced the inventory through the decay of short lived radionuclides, deposition, and the removal 

(by natural processes) of radionuclides from the food chain. Since 1963, several atmospheric 
weapons tests have been conducted by the People's Republic of China. In each case, the usual 

radionuclides associated with nuclear detonations were detected several months afterwards, and 

after a peak detection period, diminished to a point where most could not be detected. The last 

such weapons test was conducted in October of 1980. The resulting fallout or deposition from 

this test had influenced the background radiation in the vicinity of the site and was very evident 

in many of the sample media analyzed during 1981. Calculations from 1981 of the resulting doses 

to man from fallout related radionuclides in the environment show that the contribution from such 

nuclides (such as Sr-90 or Cs-137) was significant and second in intensity only to natural 

background radiation. Quantities of Nb-95, Zr-95, Ce-141, Ce-144, H-3, Ru-106, Ru-103, 

La-140, Cs-137, Mn-54 and Co-60 were also typical in air particulate samples during 1981 and 

have a weapons test origin. During 1999, Cs-137 and H-3 were the only radionuclides detected 

in environmental samples that may have had a weapons testing origin.  

The third group of radionuclides includes those that were a result of the Chernobyl Nuclear Plant 

accident. These radionuclides were first detected in May of 1986 and were found in samples of 

air particulates, air radioiodine and milk. Applicable radionuclides include 1-131, Cs-134, 

Cs-137, Nb-95, Ru-103, Ru-106, and La-140. Cs-137 was the only radionuclide in this category 

that, combined with other sources of Cs-137, could have contributed to the total amount of Cs-137 

detected during 1999.  

The fourth group of radionuclides are those that could be related to operations at the site. Many 

of these radionuclides are a by-product of both nuclear detonations and the operation of light water 

reactors. Therefore, making a distinction between the two sources can be difficult, if not 

impossible. During 1999, Cs-137, and H-3 were detected radionuclides that fall into this 
category.  

The evaluation and interpretation of environmental data must be made at several levels including 

trend analysis, dose to man, etc. An attempt has been made not only to report the data collected
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1.0 WINRODUCTION

during 1999, but also to assess the significance of the radionuclides detected in the environment 
as compared to natural radiation sources. 1999 data results are also evaluated with respect to pre
operational results and historical results collected since commercial operation. It is important to 
note that detected concentrations of radionuclides that are possibly related to operations at the site 
are very small and are not an indication of environmental significance. In regards to these very 
small quantities, it will be further noted that at such minute concentrations the assessment of the 
significance of detected radionuclides is very difficult. Therefore, a concentration in one sample 
that is two times the concentration of another, for example, is not significant overall. Moreover, 
concentrations at such low levels may show a particular radionuclide in one sample and yet not 
in another because of counting statistics at such low concentrations.  

The average annual dose equivalent to individuals in the United States has been estimated to be 
360 mrem (NCRP 93, 1987). The majority of this dose (300 mrem) is attributed to natural 
background of which radon and daughter products contributed 200 mrem. Of man-made sources, 
medical diagnosis was the highest, contributing approximately 50 mrem. Consumer products 
added the remaining 10 mrem. The annual dose from the nuclear fuel cycle (including the 
operation of nuclear power facilities) is considered essentially negligible.  

Background gamma radiation around the Nine Mile Point Site, as a result of radionuclides in the 
atmosphere and the ground, accounted for approximately 55 mrem during 1999. This dose is a 
result of radionuclides of cosmic origin (for example, Be-7), of a primordial origin (Ra-226, 
K-40, and Th-232) and, to a much smaller extent, of a man-made origin from weapons testing.  
A dose of 55 mrem, as a background dose, is significantly greater than any possible dose as a 
result of operations at the site during 1999.  

Environmental Sample Locations - Table 3 

Table 3 contains the locations of the environmental samples presented in the data tables. The 
locations are given in degrees and distance from the Nine Mile Point Nuclear Station Unit 2 
reactor centerline. Table 3 also gives the figure (map) number as well as the map designation for 
each sample location by sample medium type. The requirement for Table 3 is found in Section 
6.9.1.d of the Technical Specifications for the Nine Mile Point Nuclear Station Unit 1 and Section 
6.9.1.7 of the Technical Specifications for the Nine Mile Point Nuclear Station Unit 2.  

Radiological Environmental Monitoring Program Annual Summary - Table 4 

Table 4 contains a summary of basic statistics for environmental sample media as required by the 
Technical Specifications. Table 4 is in the format presented on Table 3 of the NRC Branch 
Technical Position (Revision 1 dated November 1979) to NRC Regulatory Guide 4.8 
"Environmental Technical Specifications for Nuclear Power Plants". The table is presented to 
meet the requirements of Section 6.9. 1.d and Section 6.9.1.7 of the Technical Specifications for 
Nine Mile Point Nuclear Station Unit 1 and Unit 2 respectively.
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2.0 AQUATIC SAMPLES

SHORELINE SEDIMENT 

A. Sample Collection Methodology and Analysis 

Shoreline sediment samples are collected twice per year from one area of existing 
or potential recreational value and from one area beyond the influence of the site.  

The area of potential recreational value is the only area from which samples are 
required by the Technical Specifications. Approximately one kilogram of shoreline 
sediment is obtained from areas washed by the lakeshore surf at the two locations 

twice per year. All samples are analyzed for gamma emitters at the Site 

Environmental Laboratory. Optional samples may be collected from other 
shoreline locations at or near the site.  

Shoreline sediment locations are shown on Figure 1 (refer to Table 3 for location 

designations and descriptions).  

B. Evaluation of Shoreline Sediment Data - Tables 5A and 5B 

Shoreline sediment samples were obtained in April and October of 1999 at one 

off-site control location (near Oswego Harbor) and at one indicator location 
(shoreline area with recreational value just east of the site).  

The results of the shoreline sediment samples collected during 1999 at the indicator 

and control locations are shown on Tables 5A and 5B. Table 5A shows results in 

units of pCi/g (dry) for purposes of data evaluation. Table 5B shows results in 

units of pCi/kg (dry), as required by the Technical Specifications. Only the Sunset 
Beach location was required by the Technical Specifications during 1999.  

Several radionuclides were detected in sediment samples using gamma spectral 
analysis. K-40 was detected at both the control location and indicator location for 

both collection periods during 1999. K-40 is a naturally occurring primordial 
radionuclide. In addition to K-40, Ra-226 and AcTh-228 were also detected in 
control and indicator samples and are also naturally occurring radionuclides.  

During 1999, Cs-137 was detected twice at the indicator location at concentrations 
ranging from 0.06 - 0.09 pCi/g (dry). Cs-137 has been detected each year since 

1989 at the indicator location at concentrations ranging from 0.10 to 0.49 pCi/g 
(dry). Cs-137 had not been detected prior to 1989 (1985 - 1988). Cs-137 was not 
detected at the control location during 1999, however, it had been detected 
intermittently in the past (1979, 1980, 1982 and 1993). Detectable control location 
quantities have ranged from 0.03 to 0.22 pCi/g (dry).
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2.0 AQUATIC SAMPLES

SHORELINE SEDIMENT (Cont'd) 

B. Evaluation of Shoreline Sediment Data - Tables 5A and 5B (Cont'd) 

The source of Cs-137 in 1999 indicator shoreline sediment samples is difficult to 
determine. Possible sources are fallout from past weapons tests or from site 
operations. It is highly probable that the Cs-137 is from fallout. As mentioned 
previously, Cs-137 has been detected from control locations in the past. Due to 
the fact that few shoreline regions west of the site contain fine sediment and/or 
sand, it is difficult to obtain control samples which are comparable to the physical 
and chemical characteristics of the indicator samples. Other factors, which include 
changing lake level and shoreline erosion, further complicate any consistency in 
shoreline sediment sampling. Soil samples in areas which are likely to be affected 
by plant operations, as well as soil beyond any influence from the site, all contain 
levels of Cs-137 at or greater than the concentration found in 1999 shoreline 
sediment. Cs-137 in soil samples has been attributed to weapons testing fallout.  
The indicator location, unlike the control location, is very close to eroding ground 
areas and is believed to contain soil residues. Therefore, any shoreline sediment 
sample containing soil would reveal Cs-137. These factors support the likelihood 
that the trace amounts of Cs-137 detected in the indicator shoreline sediment 
samples are due to fallout from past weapons testing.  

Using Regulatory Guide 1.109 methodology, and conservatively assuming that the 
maximum exposed individual (adult or teenager) would spend approximately 67 
hours per year at this location, a conservative dose due to Cs-137 was calculated 
to be 0.0002 mrem to the whole body and 0.0003 mrem to the skin. These doses 
are very small when compared to average annual whole body doses due to natural 
background and may be considered insignificant. For the purpose of comparison, 
soil sampled in October 1999 at a location beyond any influence of the site 
contained Cs-137 at a concentration of 0.27 pCi/g. Using the same methodology 
and assumptions for that of sediment, annual whole body and skin doses of 0.0009 
mrem were calculated. Thus, it is shown that a dose to an individual at this 
shoreline area is less than an individual would receive from soil more distant from 
the plants. Both doses may be considered insignificant.  

No other radionuclides were detected in shoreline sediment samples using gamma 
spectral analysis.  

Tables 21 and 22 show historical environmental data for shoreline sediment 
samples. Shoreline sediment samples at the indicator location were not collected 
prior to 1985.
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2.0 AQUATIC SAMPLES

II. FISH 

A. Sample Collection Methodology and Analysis 

Available fish species are obtained from collections during the spring and fall.  
Samples are collected from two of four possible on-site sample transects located in 
the vicinity of the site discharge points and one off-site sample transect. Available 
species are selected under the following guidelines: 

1. Samples of 0.5 to 1 kilogram of edible fish portions for a minimum of two 
species per location.  

2. When two independent species are not available at all sample locations, a 
species may be divided into two samples for each location. This procedure 
may be accomplished provided that a sufficient sample size is available for 
the species in question at all three locations.  

Selected fish samples are segregated by species and location and are processed 
immediately after collection. Samples are shipped frozen in insulated containers.  
Edible portions of samples are analyzed for gamma emitting radionuclides.  

Fish sample transects are shown on Figure 1 (refer to Table 3 for location 
designations and descriptions).  

B. Evaluation of Fish Data - Tables 6A and 6B 

A total of eighteen fish samples were analyzed as a result of collections in the 
spring season (May - June 1999) and in the fall season (September 1999).  
Collections were made utilizing gill nets at one location greater than five miles 
from the site (Oswego Harbor area), and at two locations in the vicinity of the lake 
discharges for the Nine Mile Point Unit #1 (02), and the James A. FitzPatrick (03) 
generating facilities. The Oswego Harbor samples (00) served as control samples 
while the NMP (02) and JAF (03) samples served as indicator samples. Samples 
were analyzed for gamma emitters. Table 6A shows results in units of pCi/g (wet) 
for purposes of data evaluation. Table 6B shows results in units of pCi/kg (wet), 
as required by the Technical Specifications.  

Spring fish sample collections were comprised of four separate species and ten 
individual samples. Brown trout, lake trout, small mouth bass and walleye were 

collected at the indicator locations (NMP and JAF) and at the control location 
(Oswego Harbor).
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2.0 AQUATIC SAMPLES

II. FISH (Cont'd) 

B. Evaluation of Fish Data - Tables 6A and 6B (Cont'd) 

Cs-137 was detected in two of the ten fish samples collected during the spring.  

Samples of walleye collected at both the James A. Fitzpatrick and at Nine Mile 

Point locations revealed detectable Cs-137 at a concentration of 0.02 pCi/g (wet).  

Cs-137 has been detected in fish samples from both indicator and control locations 

in the past.  

K-40 was detected in all of the spring samples collected. K-40 is a naturally 

occurring radionuclide and is not related to power plant operations. Ra-226, also 

naturally occurring, was detected intermittently in both indicator and control 
samples. No other radionuclides were detected in the spring fish samples.  

Fall fish sample collections were comprised of four separate species and twelve 

individual samples. Brown trout, walleye, small mouth bass, and chinook salmon 

samples were collected at indicator sampling locations (NMP and JAF) and at the 
control location.  

Naturally occurring K-40 was detected in all of the Fall samples collected.  
Ra-226, also naturally occurring, was detected intermittently in the control and the 

indicator samples. No other radionuclides were detected in the Fall fish samples.  

Review of past environmental data indicates that the mean annual Cs-137 

concentration has decreased significantly from the 1976 through 1997 results for 

indicator samples. Average concentrations for these samples decreased from a 

level of 1.4 pCi/g (wet) in 1976 to a level of 0.015 pCi/g (wet) in 1996 and 1997.  

Control sample results have also decreased from a level of 1.2 pCi/g (wet) in 1976 

to a level of 0.013 pCi/g (wet) in 1998. Results from 1980 to 1986 have shown 

a fairly consistent decreasing trend for control and indicator samples. During 1987 

through 1994, control and indicator mean results increased slightly when compared 
to 1986.
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2.0 AQUATIC SAMPLES

II. FISH (Cont'd) 

B. Evaluation of Fish Data - Tables 6A and 6B (Cont'd) 

The general decreasing trend for Cs-137 is most probably a result of ecological 
cycling. The concentrations of Cs-137 detected since 1976 in fish are a result of 
weapons testing fallout, and the general downward trend in concentrations will 
continue as a function of ecological cycling and nuclear decay. There was no 
significant effect from the 1986 Chernobyl Nuclear Plant accident during 1986 
relative to Cs-137 results in fish samples although an effect may have been detected 
during the period of 1987 through 1991 since both indicator and control location 
mean results increased slightly.  

Tables 23 and 24 show historical environmental sample data for fish.  

Lake Ontario fish are considered an important food source by many. Therefore, 
fish are an integral part of the human food chain. Based on the importance of fish 
in the local diet, a reasonable conservative estimate of dose to man can be 
calculated. Assuming that an adult and teen consume 21.0 kg and 16 kg 
respectively, of fish per year (Regulatory Guide 1.109 maximum exposed age 
group) and the fish consumed contains an average Cs-137 concentration of 0.02 
pCi/g (wet) (average of indicator sample for 1999), the adult whole body dose 
received would be 0.03 mrem per year. The critical organ, in this case, is the teen 
liver which would receive a calculated dose of 0.05 mrem per year. The Cs-137 
whole body and critical organ doses are conservative calculated doses associated 
with consuming fish from the Nine Mile Point area (indicator samples). No 
radiological decay is assumed for the calculation of doses.  

In summary, the whole body and critical organ doses observed as a result of 

consumption of fish is small. Although no dose calculation was performed for 
ingestion of the control location fish since Cs-137 was not detected in control 
location fish samples during 1999, Cs-137 has been detected at the control location 
in past years. The doses calculated for consumption of indicator fish during 1999 

are approximately the same as years previous to 1999 and are within the range of 
natural variability.
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2.0 AQUATIC SAMPLES

III. SURFACE WATER 

A. Sample Collection Methodology and Analysis 

Surface water samples are taken from the respective inlet canals of the J.A.  
FitzPatrick facility and Niagara Mohawk's Oswego Steam Station. The FitzPatrick 
facility removes water from Lake Ontario on a continuous basis and generally 
represents a "down-current" sampling point from the Nine Mile Point Unit 1 and 
Unit 2 facilities. The Oswego Steam Station inlet canal removes water from Lake 
Ontario at a point approximately 7.6 miles west of the site. This "up-current" 
location is considered a control location because of the distance from the site as 

well as the result of the lake current patterns and current patterns from the Oswego 
River located nearby (see Figure 2).  

Samples from the FitzPatrick facility are composited from automatic sampling 
equipment which discharges into a compositing tank. Samples are obtained from 

the tank monthly and analyzed for gamma emitters. Samples from the Oswego 
Steam Station are also composited from automatic sampling equipment which 

discharges to a compositing tank. Samples from this location are obtained weekly 
and are composited to form monthly composite samples. Monthly samples are 
analyzed for gamma emitters.  

A portion of the sample from each of the locations is saved and composited to form 

quarterly composite samples for each calendar quarter. Quarterly composite 
samples are analyzed for tritium.  

In addition to the FitzPatrick and Oswego Steam Station facilities, data are 
presented for the Nine Mile Point Unit 1 and Unit 2 facility inlet canals and water 
from the City of Oswego. The latter three locations are not required by the 
Technical Specifications, but are optional samples. Monthly composite samples 
from these three locations are analyzed for gamma emitting nuclides and quarterly 
composite samples are analyzed for tritium. Surface water sample locations are 

shown on Figure 2 (refer to Table 3 for location designations and descriptions).  

Sampling for ground water and drinking water, as found in Section 3.12.1 of the 

Nine Mile Point Unit 2 Technical Specifications, was not required during 1999 

because these pathways were not applicable to the Site during the year.
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2.0 AQUATIC SAMPLES

III. SURFACE WATER (Cont'd) 

B. Evaluation of Water Data - Tables 7 and 8 

Gamma spectral analysis results for the 1999 surface water samples showed no 
evidence of plant related radionuclide buildup in the surface water in the vicinity 
of the site. Indicator samples were collected from the inlet canal at the James A.  
FitzPatrick facility. The control location samples were collected at the inlet canal 
of Niagara Mohawk's Oswego Steam Station. These two locations are required to 
be sampled by the Technical Specifications. Results of the three optional locations 
also revealed no plant-related nuclides. Tables 7 and 8 show the results of all 
surface water samples analyzed during 1999. Only naturally occurring 
radionuclides were detected in samples from the five locations over the course of 
the year. K-40 was detected consistently in both indicator and control samples.  
Ra-226 was detected intermittently in samples from all five locations.  

Tables 25 and 26 show historical environmental sample data for surface water 
using gamma spectral analysis.  

Tritium samples are quarterly samples that are composites of the appropriate 
calendar months. Tritium results are presented on Table 8. Tritium was detected 
at least once in all samples during 1999. At the JAF inlet location (Technical 
Specification indicator), tritium was detected in 3 of 4 samples at concentrations 
ranging from 180-270 pCi/l. The Technical Specification control location was the 
Oswego Steam Station. Concentrations of tritium ranged from 220-510 pCi/1 at 
this location. Tritium was also detected intermittently at three optional locations 
with results ranging from 220-380 pCi/l.
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2.0 AQUATIC SAMPLES

III. SURFACE WATER (Cont'd) 

A. Sample Collection Methodology and Analysis (Cont'd) 

Tritium has been detected in the past and has been attributed to background activity 
as a result of past weapons testing fallout. The impact of tritium in water to 
members of the public is minimal. This can be evaluated by calculating an annual 
dose to the whole body and maximum organ. Using Regulatory Guide 1.109 
methodology, ingestion of water from the JAF (control) inlet location would result 
in an annual dose of 0.018 mrem to the whole body of an adult. The dose due to 
tritium from the Oswego Steam Station was similarly calculated to be 0.026 mrem.  
In this instance, the control dose was higher than the dose calculated at the 
indicator (plant) location. This strongly suggests that any tritium detected in 
surface water is attributed to background activity and is not a result of plant 
operations. Both calculated doses are insignificant and a result of background 
concentrations of tritium in water.  

Previous annual mean results for tritium at the indicator sample location 
(FitzPatrick inlet canal) have generally decreased since 1976. Mean sample results 
reviewed from 1976 through 1998 showed a peak average value of 627 pCi/liter 
(1976) and a minimum value of 190 pCi/liter (1998).  

Mean tritium results for the control location (Oswego Steam Station) cannot be 
evaluated with regard to long term historical data since sampling was only initiated 
at this location in 1985. Some idea of the variability of control sample data can be 
obtained, however, by review of previous data from the City of Oswego drinking 
water samples. The drinking water samples are not likely to be affected by the 
station because of the effects of the distance, lake currents, and the discharge of the 
Oswego River. Therefore, this previous sample data represents acceptable control 
sample data for evaluation purposes. Historical mean annual tritium results from 
previous city water samples (1976-1984) and Oswego Steam Station samples 
(1985-1998) show that the tritium concentrations have generally decreased. The 
maximum annual average was found in 1976 (652 pCi/liter) and the minimum in 
1982 (165 pCi/liter). Mean annual results from 1979 to 1994 have remained 
relatively consistent. Tritium was not detected at this location during 1996 or 
1997.  

Tables 27 and 28 show historical environmental sample data for surface water 
tritium.
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3.0 DIRECT RADIATION

A. Sample Collection Methodology and Analysis 

Thermoluminescent dosimeters (TLD's) are used to measure direct radiation 
(gamma dose) in the environment. TLD's are processed at the Site Environmental 
Laboratory on a quarterly basis. Control TLD's accompany the TLD's when they 
are being placed or collected and are shielded by lead when they are not being 
used. TLD data results are corrected by use of the data from the control TLD's.  

Five different types of areas are evaluated by environmental TLD's. These areas 
include: 1) on-site areas (areas within the site boundary not required by the 
Technical Specifications), 2) the site boundary area in each of the sixteen 
meteorological sectors, 3) an outer ring of TLD's located four to five miles from 
the site in eight available land based meteorological sectors, 4) special interest 
TLD's located at sites of high population density and 5) control TLD's located at 
sites beyond significant influence of the site. Special interest TLD's are located 
at or near large industrial sites, schools, proximal towns or communities or other 
special activity areas. Field control TLD's are placed to the southwest, south, 
south-southeast and northeast of the site at distances ranging from 12.6 to 24.7 
miles, and are used to measure the general background radiation levels.  

TLD's used during 1999 were Panasonic UD-814 dosimeters. These were placed 
in polyethylene packages to ensure dosimeter integrity. TLD packages were placed 
in open webbed plastic holders and were attached to supporting structures; usually 
trees or utility poles.  

Environmental TLD locations are shown on Figures 3 and 4 (refer to Table 3 for 
location designations and descriptions).  

B. Evaluation of TLD Data - Tables 9A and 9B 

TLD's were collected and read once per quarter during the 1999 sample year. The 
TLD results are reported in mrem per standard month (Table 9A) and in mrem per 
quarterly period (Table 9B).  

Two TLDs were utilized at each location. The results presented in this report 
represent an average of the two TLDs. TLD results included on Tables 9A and 9B 
are comprised of TLD's required by the Technical Specifications and special 
interest TLD's not required by the Technical Specifications. During 1999, TLD's 
were primarily collected during the weeks of April 3, 1999, June 28, 1999, 
October 10, 1999, and January 6, 2000.  

Overall TLD results are evaluated by organizing environmental TLD's into five 
different groups as described in Part A of this section.
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3.0 DIRECT RADIATION

B. Evaluation of TLD Data - Tables 9A and 9B (Cont'd) 

Special interest TLD's are located at or near large industrial sites, schools, or 
proximal towns or communities. Control TLD's are located to the southwest, 
south, south-southeast, and northeast of the site at distances of 12.6 to 24.7 miles 
from the site.  

Most of the TLD locations required by the Technical Specifications during 1999 
were initiated in 1985 as a result of the issuance of new Technical Specifications 
by the NRC. Therefore, these TLD results can only be compared to 1985 - 1997 
results. Other TLDs, which include a few TLDs required by the Technical 
Specifications (i.e., numbers 7, 14, 15, 18, 23, 49, 56, and 58) and other optional 
TLDs, can be compared to results prior to 1985 since these TLDs were established 
prior to 1985.  

On-site TLD's are TLD's at special interest areas and, with the exception of TLD 
numbers 7 and 23, are not required by the Technical Specifications. These are 
located near the generating facilities and at previous or existing on-site air sampling 
stations. TLD's located at the air sampling stations include numbers 3, 4, 5, 6, 7, 
23, 24, 25 and 26. The results for these TLD's are generally consistent with 
previous years results with the exception of TLD number 3. This TLD is located 
in closest proximity to the FitzPatrick facility and reflected an increased dose rate 
due to the hydrogen water chemistry conducted during plant operation. These 
results ranged from 3.3 to 28.4 mrem per standard month during 1999 and up to 
approximately six times control TLD results.  

Other on-site TLD's include special interest TLD's located near the shoreline north 
of the Unit 1, Unit 2 and FitzPatrick facilities, but in close proximity to radwaste 
facilities and the Unit 1 reactor building. These TLD's include numbers 27, 28, 
29, 30, 31, 39, and 47. Results for these TLD's during 1999 were variable and 
ranged from 6.0 to 59.3 mrem per standard month as a result of activities at the 
radwaste facilities, the operating modes of the generating facilities (and hydrogen 
injection at JAF). Results for 1999 are consistent with the ranges of variability 
noted in 1998 for TLD's at or near these locations. TLD's in this group ranged 
up to approximately thirteen times control TLD results.  

Additional on-site TLD's are located near the on-site Energy Center and the 
associated northeast shoreline. These TLD's include numbers 18, 103, 106 and
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3.0 DIRECT RADIATION

B. Evaluation of TLD Data - Tables 9A and 9B (Cont'd) 

107. TLD's 103, 106 and 107 are located to the east of the Energy Center and to 
the west of the Unit 1 facility. TLD number 18 is located on the west side of the 
Energy Center. Results during 1999 showed these TLD's ranged from 4.2 to 6.1 
mrem per standard month and were consistent with the 1998 results.  

Site boundary TLD's are required by the Technical Specifications and are located 
in the approximate area of the site boundary with one in each of the sixteen 22 1/2 

degree meteorological sectors. These TLD's include numbers 7, 18, 23, 75, 76, 
78, 79, 80, 81, 82, 83, 84, 85, 86 and 87. TLD numbers 7, 18, 78, 79, 80, 81, 
82, 83, and 84 showed results that were consistent with control TLD results and 
ranged from 3.3 to 7.5 mrem per standard month. Site boundary TLD's during 
1999 were consistent with 1985-1998 results. TLD numbers 23, 75, 76, 77, 85, 
86, and 87 showed results that ranged up to two times the results of control TLD's.  
These results ranged from 4.6 to 12.3 mrem per standard month. This latter group 
of TLD's are located near the lake shoreline (approximately 100 feet from the 
shoreline), but are also located in close proximity of the reactor building and 
radwaste facilities of Unit 1 and Unit 2 and the radwaste facilities of the FitzPatrick 
facility.  

A net site boundary dose can be estimated from available TLD results and control 
TLD results. TLD results from TLD's located near the site boundary in sectors 
facing the land occupied by members of the public (excluding TLD's near the 
generating facilities and facing Lake Ontario) are compared to control TLD results.  
The site boundary TLD's include numbers 78, 79, 80, 81, 82, 83, 84, 7 and 18.  
Control TLD's include numbers 8, 14, 49, 111 and 113. Net site boundary doses 
for each quarter in mrem =e standard month are as follows: 

QU Net Site Boundary Dose* 
1 -0.1 
2 +0.3 
3 +0.1 
4 +0.1 

*Dose in mrem per standard month 

Site boundary TLD numbers 75, 76, 77, 23, 85, 86, and 87 were excluded from 
the net site boundary dose calculation since these TLD's are not representative of 
doses at areas where a member of the public may be located. These areas 
are near the north shoreline which are in close proximity to the generating facilities 
and are not accessible to members of the public.
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3.0 DIRECT RADIATION

B. Evaluation of TLD Data - Tables 9A and 9B (Cont'd) 

The third group of environmental TLD's are those TLD's located four to five miles 
from the site in each of the land based 22.5 degree meteorological sectors. These 
TLDs are required by the Technical Specifications. At this distance, eight of the 
sixteen meteorological sectors are located over Lake Ontario. Results for this 
group of TLD's during 1999 fluctuated slightly as a result of changing naturally 
occurring conditions and the different concentrations of naturally occurring 
radionuclides in the ground at each of the locations. These TLD's were established 
in 1985 and include numbers 88, 89, 90, 91, 92, 93, 94 and 95. 1999 results 
ranged from 3.6 to 5.6 mrem per standard month. Results for this group of TLDs 
were consistent with the 1985 - 1998 results.  

The fourth group of environmental TLD's are those TLD's located near the site 
boundary and at special interest areas such as industrial sites, schools, nearby 
communities, towns, off-site air sampling stations, the closest residence to the site, 
and the off-site environmental laboratory. Many of these TLDs are required by the 
Technical Specifications. Others are optional. This group of TLD's include 
numbers 9, 10, 11, 12, 13, 15, 19, 51, 52, 53, 54, 55, 56, 58, 96, 97, 98, 99, 
100, 101, 102, 108 and 109. TLD numbers 108 and 109 are TLD locations that 
were established to assist in the evaluation of the critical residence. Results ranged 
from 3.6 to 6.0 mrem per standard month. All the TLD results from this group 
were within the general variation noted for the control TLD's. Results during 1999 
for TLD's established during previous years were consistent with results noted for 
those years.  

The fifth group of TLD's include those TLD's considered as control TLD's. These 
TLD's are required by the Technical Specifications and include numbers 14 and 
49. Optional control locations are TLD numbers 8, 111, and 113 and were added 
to the program to expand the data base for control TLD's. Results for 1999 ranged 
from 3.6 to 7.1 mrem per standard month. Results from 1999 were consistent with 
previous years results. However, an annual average increase was noted in 1986.  
This increase may have been a result of the Chernobyl Nuclear Plant accident and 
was not noted during 1987-1999.  

Review of past TLD results required by the Technical S.cifications show that 
these TLDs can be separated into four groups. These groups include site boundary 
TLDs in each meteorological sector (16 TLDs total), TLDs located off-site in each 
land based sector at a distance of 4 to 5 miles (8 TLDs total), TLDs located at

-18-



3.0 DIRECT RADIATION

B. Evaluation of TLD Data - Tables 9A and 9B (Cont'd) 

special interest areas (6 TLDs total) and TLDs located at control locations (2 TLDs 
total). As noted previously, since the present Technical Specifications became 
effective in 1985, these TLDs, for the most part, can only be evaluated for 1985 
- 1999.  

Technical Specification TLDs located at the site boundary averaged 6.2 mrem per 
standard month during 1985. During the period of 1986 - 1998 site boundary 
TLDs ranged from 4.8 - 7.0 mrem per standard month. As noted previously, this 
group of TLDs can fluctuate because several of these TLDs are located in close 
proximity to the generating facilities. An increase was noted during 1986 although 
such an increase was noted for all TLDs including control TLDs. During 1999, 
site boundary TLDs averaged 5.8 mrem per standard month.  

Technical Specification TLDs located off-site at a distance of 4 to 5 miles from the 
site in each of the land based meteorological sectors averaged 5.0 mrem per 
standard month during 1985. During the period of 1986 - 1998 off-site sector 
TLDs ranged from 4.1 - 6.0 mrem per standard month. The 1986 results 
demonstrated an increase for this group of TLDs. Results for 1999 for the group 
averaged 4.4 mrem per standard month. This is consistent with previous year's 
results.  

Special interest Technical Specification TLDs are located at areas of high 
population density, such as major work sites, communities, schools, etc. and at 
residences near the site (critical receptor areas). This group of TLDs averaged 5.3 
mrem per standard month during 1985. During 1986, this same group of TLDs 
averaged 6.1 mrem. During the period of 1987 - 1998 these TLDs averaged 
between 4.0 - 5.3 mrem per standard month. 1999 results for these locations 
averaged 4.4 mrem per standard month.  

The final group of TLDs required by the Technical Specifications is the control 
group. This group utilizes two TLD locations positioned well beyond the site.  
Results from 1985 for the control group averaged 5.4 mrem per standard month.  
During 1986, this same group of TLDs averaged 6.3 mrem per standard month.  
A marked increase was noted in the second quarter of 1986. The increase may 
have been a result of the Chernobyl Nuclear Plant accident. Results for 1987 
1998 ranged from 3.9 - 5.4 mrem per standard month. Results for 1999 averaged 
4.4 mrem per standard month.
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3.0 DIRECT RADIATION

B. Evaluation of TLD Data - Tables 9A and 9B (Cont'd) 

Tables 29 and 30A-30E show the historical environmental sample data for 
environmental TLD's.  

During 1999, all environmental TLD groups required by the Technical 
Specifications were generally consistent with the results observed during 1998.  
Overall, environmental TLD results for 1999 showed no significant impact from 
direct radiation measured outside the site boundary.
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4.0 TERRESTRIAL SAMPLES

AIR PARTICULATE/IODINE 

A. Sample Collection and Methodology 

The air sampling stations required by the Technical Specifications are located in 
the general area of the site boundary (within 0.7 miles) in sectors of highest 
calculated meteorological deposition factors (D/Q) based on historical 
meteorological data. These stations (R-1, R-2, and R-3) are located in the east, 
east-southeast, and southeast sectors as measured from the center of the Nine Mile 
Point Nuclear Station Unit 2 reactor building. The Technical Specifications also 
require that a fourth air sampling station be located in the vicinity of a year round 
community having the highest calculated deposition factor (D/Q) based on 
historical meteorological data. This station is located in the southeast sector (R-4).  
A fifth station required by the Technical Specifications is located at a site 16.4 
miles from the site in a northeast direction (R-5). This location is considered a 
control location.  

In addition to the Technical Specification required locations, there are six sampling 
stations located within the site boundary (Dl, G, H, I, J, and K). These locations 
generally surround the area occupied by the three generating facilities, but are well 
within the site boundary. One other air sampling station is located off-site in the 
southwest sector and is in the vicinity of the City of Oswego. Three remaining air 
sampling stations (D2, E and F) are located in the east-southeast, south-southeast 
and south sectors and range in distance from 7.2 to 9.0 miles.  

At each station, airborne particulates are collected by glass fiber filters and 
radioiodine by charcoal filters. Air particulate glass fiber filters are approximately 
two inches (47 millimeters) in diameter and are placed in sample holders in the 
intake line of a vacuum sampler. Directly down stream from the particulate filter 
is a 2 x 1 inch charcoal cartridge used to adsorb airborne radioiodine. The 
samplers run continuously and the charcoal cartridges and particulate filters are 
changed on a weekly basis, or as required by dust loading. Gross beta analysis is 
performed for the individual particulate filters on a weekly basis. Charcoal 
cartridges are analyzed weekly for radioiodine by GeLi detector.  

The particulate filters are composited by location for gamma analyses on a monthly 
basis after all weekly particulate filters have been counted for gross beta activity.  

B. Evaluation of Air Particulate Gross Beta - Tables 10 and 11 

Air sampling stations are shown in Figures 3 and 4 (refer to Table 3 for location 
designations and descriptions). Tables 10 and 11 contain the results for the weekly 
air particulate gross beta analysis for a total of nine off-site and six on-site
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4.0 TERRESMTRAL SAMPLES

AIR PARTICULATE/IODINE (Cont'd) 

B. Evaluation of Air Particulate Gross Beta - Tables 10 and 11 (Contd) 

sample locations. Five of the nine off-site locations are required by the Technical 
Specifications. These sample locations are R-l, R-2, R-3, R-4 (all located near the 

site boundary) and R-5 (located at a control location beyond any significant 
influence from the site). Data contained on Tables 10 and 11 also shows the results 

from other air sampling locations not required by the Technical Specifications.  
These locations are designated as D1 on-site, G on-site, H on-site, I on-site, J 
on-site, K on-site, D2 off-site, E off-site, F off-site and G off-site locations. A 

total of 52 control samples from location R-5 and 208 indicator samples from 

locations R-1, R-2, R-3, and R-4 were collected and analyzed during 1999.  

The minimum, maximum, and average gross beta results for sample locations 

required by the Technical Specifications are presented below.  

Loation** Minimum* Maximum* A ragg* 

R-1 0.010 0.036 0.018 
R-2 0.011 0.039 0.018 
R-3 0.010 0.034 0.017 
R-4 0.009 0.034 0.017 
R-5 (control) 0.010 0.032 0.017 

* - Concentration in pCi/i 3 

** - Locations required by the Technical Specifications 

The observed small increases and decreases in general gross beta activity can be 

attributed to changes in the environment, especially seasonal changes. The 

concentration of naturally occurring radionuclides in the lower limits of the 

atmosphere directly above land areas are affected by processes such as wind 

direction, snow cover, soil temperature and soil moisture content. Little change 

was noted in gross beta activity which corresponded with weapons testing as has 

been observed in past years.  

In general, the trend in air particulate gross beta activity has been one of decreasing 

activity since 1977 (extent of the review period). The mean gross beta 

concentration at control locations has decreased from a level of 0.165 pCi/m3 in 

1981 to 0.012 in 1992. Results from indicator air sampling locations ranged from 

0.151 pCi/m3 in 1981 to 0.012 pCi/m3 in 1992.
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AIR PARTICULATE/IODINE (Cont'd) 

B. Evaluation of Air Particulate Gross Beta - Tables 10 and 11 (Cont'd) 

Tables 31 and 32 show historical environmental sample data for air particulate 
gross beta levels.  

C. Evaluation of Monthly Air Particulate Composites - Table 12 

Weekly air particulate samples were composited by location to form monthly 
composite samples. The monthly composite samples required by the Technical 
Specifications include R-1, R-2, R-3, R-4, and R-5. Other sample locations not 
required by the Technical Specifications include D1 on-site, G on-site, H on-site, 
I on-site, J on-site, K on-site, D2 off-site, E off-site, F off-site and G off-site 
locations. The results of all monthly composite samples are included on Table 12.  

The results for the monthly composite samples showed positive results for Be-7, 
K-40, and Ra-226. All three of these radionuclides are naturally occurring. Be-7 
was found in all of the monthly composite samples from the locations required by 
the Technical Specifications. K-40 was found intermittently in the monthly 
composite samples required by the Technical Specifications. Ra-226 was also 
detected intermittently in both indicator and control samples. No other plant
related radionuclides were detected at Technical Specification or optional locations 
using gamma spectral analysis during 1999.  

Co-60 concentrations in air particulate samples have shown a general decrease in 
both indicator and control samples. In 1977, Co-60 concentrations in control 
samples averaged 0.0172 pCi/m3. A decrease was observed until 1985 when no 
Co-60 was detected. From the period 1985-1998, no Co-60 was detected in 
control samples. Co-60 concentrations in indicator samples have shown a similar 
decrease. In 1977, the average concentration of Co-60 in indicator samples was 
0.0179 pCi/m3. By 1982, this value had decreased to 0.0005 pCi/r 3 .  
Slight increases were observed in 1983 and 1984, but these anomalies were due to 
contamination during handling of the unused samples and not due to plant 
operations (this has been previously documented in the 1984 annual report). Since 
1984, no Co-60 has been detected in any Technical Specification indicator location.  

Historically, the presence of Cs-137 has been variable and has been present in air 
particulate samples since 1977. During 1977, both indicator and control Cs-137 
average concentrations were approximately equal and averaged 0.0038 pCi/i 3 .  
Since that time the concentration in both control and indicator samples has been 
steadily decreasing. The decreasing concentrations of Cs-137 are due to ecological 
cycling and nuclear decay of Cs-137 which was produced during weapons testing.
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AIR PARTICULATE/IODINE (Cont'd) 

C. Evaluation of Monthly Air Particulate Composites - Table 1.2 
(Cont'd) 

1978 concentrations of Cs-137 in control and indicator locations both averaged 
0.0017 pCi/m 3, and steadily decreased to 0.0002 pCi/m 3 in 1983.  

Cs-137 was not detected during 1984 and 1985. In 1986, Cs-137 was detected as 
a result of the Chernobyl accident in April 1986. Average concentrations during 
that year for indicator and control samples were 0.0183 and 0.0193 pCi/m3 

respectively. During the period of 1987-1999 Cs-137 was not detected at any 
indicator or control location.  

During 1999, no radionuclides were detected in monthly air particulate composite 
samples that could have been attributed to plant operations. Therefore, no dose 
calculations were performed.  

Tables 33 and 34 show historical environmental sample data for air particulate 
composites.  

D. Evaluation of Airborne Radioiodine - Tables 13 and 14 

During the 1999 sampling program, airborne radioiodine was not detected in any 
of the weekly samples from the locations required by the Technical Specifications.  
1-131 was also not detected at any of the optional monitoring locations (not 
required by the Technical Specifications) during 1999. Since 1-131 was not 
detected at any of the indicator or control locations during 1999, no dose 
calculations are presented.  

1-131 has been detected in the past at control and indicator locations and was 
attributed to past weapons testing, the Chernobyl accident, and, to a lesser extent, 
plant operations. For example, during 1986, 1-131 was detected at the control and 
indicator locations. This was a result of the 1986 Chernobyl Nuclear Plant 
accident. The 1-131 mean concentration at the control location was 0.151 pCi/m3 

and 0.119 pCi/m3 at the indicator locations. 1-131 was not detected at the control 
location during the period 1987 through 1999.
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AIR PARTICULATE/IODINE (Cont'd) 

D. Evaluation of Airborne Radioiodine - Tables 13 and 14 (Cont'd) 

Prior to the Chemobyl accident of 1986, 1-131 had been detected intermittently 
during the years of 1976-1985. Concentrations ranged from 0.013 to 0.33 pCi/m3 

at indicator locations during this time. During this same period, 1-131 was also 
detected at the control locations at concentrations ranging from 0.030 to 0.60 
pCi/m3. For the most part, 1-131 in indicator and control locations was a result of 
past weapons testing fallout. A small portion of the concentrations detected may 
have been a result of site operations.  

Tables 35 and 36 show the historical environmental sample data for airborne 
radioiodine.  

II. MILK 

A. Sample Collection Methodology and Analysis 

Milk samples are collected in polyethylene bottles from a bulk storage tank at each 
sampled farm. Before the sample is drawn, the tank contents are agitated from 
three to five minutes to assure a homogenous mixture of milk and butterfat. Two 
gallons are collected during the first half and second half of each month from each 
of the selected locations within ten miles of the site and from a control location.  
The samples are chilled, preserved with sodium bisulfite, and then shipped to the 
analytical laboratory within thirty-six hours of collection in insulated shipping 
containers.  

The selection of milk sample locations is based on maximum deposition factors 
(D/Q). Deposition factors are generated from average historical meteorological 
data based on all licensed reactors. The Technical Specifications require three 
sample locations within 5.0 miles of the site with the highest calculated deposition 
factors. During 1999, there were no milk sample locations within 5.0 miles that 
could be sampled. However, there were several optional locations beyond five 
miles that were sampled.  

A fourth sample location required by the Technical Specifications is located in a 
least prevalent wind direction from the site. This location is in the southwest 
sector and serves as a control location.
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II. MILK (Cont'd) 

A. Sample Collection Methodology and Analysis (Cont'd) 

Milk samples are collected twice per month (April - December) and analyzed for 
gamma emitters and 1-131. Samples are collected and analyzed in January - March 
in the event 1-131 is detected in November and December of the preceding year.  

The milk sample locations are found on Figure 2. (Refer to Table 3 for location 

designations and descriptions).  

B. Evaluation of Milk Data - Tables 15 and 16 

Milk samples were collected from a total of five indicator locations (within 10 
miles of the site) and one control location (beyond 10 miles from the site) during 
1999. The Technical Specifications require that three locations be sampled for 
milk within 5.0 miles of the site. During 1999, there were no milk sample 
locations within 5.0 miles of the site. The locations that were sampled during 1999 
are located from 5.5 to 9.5 miles from the site. The only sample location required 
by the Technical Specifications during 1999 was the control location.  

During 1999, milk samples were collected at each of the five indicator locations 
and the control location in the first half and the second half of each month.  
Samples were collected during the months of April through December 1999. Since 
1-131 was not detected during November and December of 1998, no additional 
samples were collected in January through March of 1999. For each sample, 
analyses were performed for gamma emitters (analysis by GeLi detector) and for 
1-131 using a resin extraction. Sample analysis results for gamma emitters are 
found on Table 15 and for 1-131 on Table 16.  

Gamma spectral analyses of the bimonthly samples showed only naturally 
occurring radionuclides such as K-40 and Ra-226 to be detected in milk samples 
during 1999. K-40 was detected in all indicator and control samples. Ra-226 
occurred intermittently in milk samples. K-40 and Ra-226 are naturally occurring 
radionuclides and are found in many of the environmental media sampled.  

During 1999, Cs-134 or Cs-137 were not detected in any control or indicator 
location milk samples. Cs-137 had been last detected in 1988 and was attributed 
to the use of silage containing trace amounts of Cs-137 from the 1986 Chernobyl 
Nuclear Plant accident. Evaluation of site historical milk data shows that Cs-137 
has been detected in environmental milk samples at both indicator (within 10 miles)
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II. MILK (Cont'd) 

B. Evaluation of Milk Data - Tables 15 and 16 (Cont'd) 

and control locations (beyond 10 miles). Mean Cs-137 concentrations for 1976 
1988 remained fairly consistent and ranged from 5.7 (1982) to 17.1 pCi/liter 
(1977) at the indicator locations. No Cs-137 was detected in milk samples during 
1989 through 1999.  

At the control location, Cs-137 had been detected intermittently during the years 
1978 - 1982. Cs-137 ranged from 3.9 - 5.8 pCi/liter during this period. Results 
from 1986 showed a mean Cs-137 concentration of 8.4 pCi/liter at the control 
location. The positive Cs-137 results during 1986 were a result of the Chernobyl 
Nuclear Plant accident. Cs-137 was not detected during 1987 through 1999 at the 
control location. Past Cs-137 in milk samples is, for the most part, a result of 
previous weapons testing and more recently, the Chernobyl accident.  

No other radionuclides were detected in milk samples using gamma spectral 
analysis.  

Milk samples were collected and analyzed twice per month for 1-131. The results 
of these analyses are presented on Table 16. During 1999, no iodine-131 was 
detected in any indicator or control samples.  

An evaluation of historical data for 1-131 in milk samples shows that annual mean 
results ranged from 0.19 pCi/liter to 6.88 pCi/liter at the indicator locations during 
1976 - 1980. 1-131 during these years is a result of intermittent weapons testing.  
Results from 1986 showed that 1-131 was detected at a mean concentration of 5.2 
pCi/liter as a result of the Chernobyl accident. 1-131 was not detected during the 
period 1987 through 1996 in milk samples, but was detected in one sample during 
1997 at a concentration of 0.50 pCi/l. The origin of the iodine could not be 
determined and subsequent investigation determined that it was unlikely from the 
nuclear facilities.  

Historical data for 1-131 from the control location showed that 1-131 was detected 
during 1980 at a mean concentration of 1.4 pCi/liter. During 1986, 1-131 from the 
control location showed a mean concentration of 13.6 pCi/liter as a result of the 
Chernobyl accident. 1-131 was not detected during the period 1987 through 1999 
at the control location.  

Tables 37 and 38 show the historical environmental sample data for milk.
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4.0 TERRESTRIAL SAMPLES

lI. FOOD PRODUCTS 

A. Sample Collection Methodology and Analysis 

Food products are collected once per year during the late summer at the 
approximate height of the harvest season. Approximately one kilogram of a 
broadleaf vegetable or other broadleaf vegetation is collected from garden locations 
with the highest deposition factors (D/Q) based on average historical 
meteorological data. Four indicator sample locations were utilized from at least 
two sectors. Additional samples may also be obtained. Control samples are also 
collected from available off-site locations 9 to 20 miles distant in a least prevalent 
wind direction. Control samples are of the same or of a similar type of vegetation.  
All samples are shipped fresh as soon as possible after collection.  

Food product samples are analyzed for gamma emitters (gamma isotopic analysis).  
The gamma isotopic analysis also includes 1-131.  

Food product locations are shown on Figure 1 (refer to Table 3 for location 

designations and descriptions).  

B. Evaluation of Food Product Data - Tables 17A and 17-B 

Food product samples collected during 1999 were comprised of garden related 
broadleaf vegetation. Samples were collected from three indicator locations and one 
control location. The indicator locations were represented by nearby gardens in 
areas of highest D/Q (deposition factor) values based on historical meteorology and 
all site release points at operating facilities. The control location was represented 
by a garden location 9-20 miles distant in a least prevalent wind direction.  

Broadleaf vegetation consisted of sweet pepper leaves, bean leaves, squash leaves, 
cucumber leaves, and hot pepper leaves. At the control location, one sample of 
each of the same or of a similar type of vegetable or vegetation was collected.  
Broadleaf vegetation was collected in the late summer harvest season (mid
September 1999).
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4.0 TERRESTRIAL SAMPLES

HI. FOOD PRODUCTS (Cont'd) 

B. Evaluation of Food Product Data - Tables 17A and 17B (Cont'd) 

Results for food products are shown on Tables 17A and 17B. Table 17A shows 
results in pCi/g (wet) while Table 17B results are in units of pCi/kg (wet). Several 
naturally occurring radionuclides were detected in food product samples during 
1999. K-40, Be-7 and Ra-226 detected in all samples of food products. AcTh-228 
was detected intermittently in the vegetation samples. K-40, Be-7, Ra-226 and 
AcTh-228 are all naturally occurring radionuclides.  

Cs-137 was detected in one sample of vegetation sampled during 1999. Squash 
leaves sampled at one of the indicator locations revealed Cs-137 at a concentration 
of 0.008 pCi/g (wet). Cs-137 was not detected in any other vegetation sampled 
during 1999. No other plant related nuclides were detected in any indicator or 
control samples during 1999.  

The impact of Cs-137 in this food product is minimal and can be evaluated by 
calculating a dose to the maximally exposed individual as a result of consumption.  
Using Regulatory Guide 1.109 methodology, the maximum organ dose was 0.07 
mrem to the child bone and the associated whole body dose was 0.04 mrem to an 
adult. Both doses are small and insignificant.  

A review of past environmental data indicates that Cs-137 has been detected 
intermittently during the years of 1976 - 1998 at the indicator locations and during 
the years of 1980 - 1998 at the control locations (control samples were not obtained 
prior to 1980). During the period of 1977 - 1996, Cs-137 in fruits and/or 
vegetables sampled at indicator locations ranged in mean concentrations of 0.004 
pCi/g (wet) in 1977 to 0.047 pCi/g (wet) in 1985. Control sample results during 
1980-1998 showed Cs-137 detected only twice during this period; once in 1980 at 
a concentration of 0.020 pCi/g (wet) and once in 1993 at a concentration of 0.007 
pCi/g (wet).  

Tables 39 and 40 show historical environmental sample data for food products.
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4.0 TERRESTRIAL SAMPLES

IV. LAND USE CENSUS 

A. M dology 

A land use census is conducted to determine the utilization of land in the vicinity 
of the site. The land use census actually consists of two types of census. A milk 
animal census is conducted to identify all milk animals within a distance of 10 
miles from the site. A residence census is conducted to identify the closest 
residence in each of the meteorological sectors.  

The milk animal census is an estimation of the number of cows and goats within 
an approximate ten mile radius of the Nine Mile Point Site. A census is initiated 
once per year in the spring. The census is conducted by sending questionnaires to 
previous milk animal owners and also by road surveys to locate any possible new 
owners. In the event questionnaires are not answered, then the owners are 
contacted by telephone or in person. The local agricultural agency was also 
contacted.  

A second type of census is a residence census. This census is conducted in 
accordance with the Technical Specifications in order to identify the closest 
residence within three miles in each of the 22.5 degree meteorological sectors. A 
residence, for the purposes of this census, is a residence that is occupied on a part 
time basis (such as a summer camp), or on a full time, year round basis. For the 
residence census, several of the meteorological sectors are over Lake Ontario 
because the site is located at the shoreline. Therefore, there are only eight sectors 
over land where residences are located within 3 miles.  

During 1999, a residence census was conducted to identify the nearest residence 
in each of the sixteen 22.5 degree meteorological sectors within a distance of five 
miles from the site in order to provide more comprehensive census data. At this 
distance, some of the meteorological sectors are over water. These sectors include: 
N, NNE, NE, ENE, W, WNW, NW, and NNW.
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IV. LAND USE CENSUS (Cont'd)

B. Evaluation of Data - Tables 18 and 19 

The number of milk animals located within an approximate ten mile radius of the 
site was estimated to be 696 cows and 6 goats from the 1999 census. The number 
of cows increased by 54 and the number of goats increased by 1 with respect to the 
1998 census. The goats found during the census were not milking goats. The 
results of the milk animal census are found on Table 18. Milk animal locations are 
shown on Figure 2.  

The results of the 1999 residence census showing the applicable sectors and degrees 
and distance of each of the nearest residences are found on Table 19. The nearest 
residences are shown in Figure 1. No changes were noted in 1999.
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5.0 INTERLABORATORY COMPARISON PRO

A. Description 

Technical Specifications sections 3.6.21 and 3.12.3 for the Nine Mile Point 
Nuclear Station Unit 1 and Unit 2, respectively, require that a summary of the 
results obtained as part of an Interlaboratory Comparison Program be included 
in the Annual Radiological Environmental Operating Report. During 1999, this 
program consisted of utilizing Analytics commercial laboratory and the 
Environmental Measurements Laboratory (EML) to supply the site 
environmental laboratory the required reference samples. Because Teledyne
Brown Engineering performs the tritium analyses for the REMP program, 
tritium samples from Analytics and EML were analyzed by this laboratory.  

During 1999, these laboratories supplied sample media as blind sample spikes 
containing known levels of radioactivity. The samples were prepared and 
analyzed by the site environmental laboratory utilizing standard laboratory 
procedures. The results were then submitted to the respective laboratory for 
statistical evaluation. The Environmental Measurements Laboratory would then 
issue a report to the site environmental laboratory providing an evaluation of 
performance. The Analytics Laboratory provided a summary report to the 
environmental laboratory, from which the environmental laboratory would then 
evaluate performance utilizing the NRC and EPA methodologies.  

Results from the 1999 program are provided in Table 20.
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B. Results 

The following table summarizes the types of spiked, intercomparison samples 
received by Analytics and EML during 1999: 

Meda Analysis Analti EML Total 

Water Gross Beta 0 2 2 

Water Tritium 1 2 3 

Water 1-131 2 0 2 

Water Mixed Gamma 2 2 4 

Air Gross Beta 2 2 4 

Air 1-131 2 0 2 

Air Mixed Gamma 2 2 4 

Milk 1-131 2 0 2 

Milk Mixed Gamma 2 0 2 

Soil Mixed Gamma 1 0 1 

Vegetation Mixed Gamma 1 0 1 

TOTAL SAMPLES 17 10 27 

1. Analytics Results 

Results of the samples received by Analytics as part of the 1999 
Interlaboratory Comparison Program are summarized on Table 20. The 

Site Environmental Laboratory analyzed all spiked samples received 
from Analytics using standard laboratory procedures. In order to 

compare the "known" quantity of radioactivity to the site laboratory 
results, the site laboratory submitted results to Analytics, who then 
issued a statistical summary report to the site laboratory. Two separate 
methodologies were utilized to evaluate the results.  

The first method is based on the calculation of the ratio of the 
participating laboratory (QC result) to the results reported by the vendor 
laboratory known value (reference result).  

An environmental laboratory analytical result is evaluated using the 
following calculation:
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5.0 INTERLABORATORY COMPARISON PROGRA

B. Results (Cont'd) 

The error resolution = Reference Result/Reference Error 

Using the corresponding Ratio of Agreement from the table below, a ratio of 
agreement interval is obtained. The value for the ratio is then calculated by: 

Ratio = QC Result 

Reference Result 

If the value falls within the agreement ratio, the result is acceptable.  

ERROR RESOLUTION RATIO OF AGREEMENT 

<3 0.4-2.5 

4-7 0.5-2.0 

8- 15 0.6-1.66 

16-50 0.75-1.33 

51-200 0.8-1.33 

>200 0.85-1.18 

This acceptance test is generally referred to as the "NRC" method. The NRC 
method generally results in an acceptance range of + 25 % of the Known Value.  
This method is used as the procedurally required assessment method and 
requires the generation of a nonconformity report when results are unacceptable.  

The samples received from the Environmental Measurements Laboratory (EML) 
are evaluated by EML based on the historical analytical capabilities for 
individual analyte/matrix pairs. The statistical criteria for Aeetabl 
Perfonnan , "A", has been chosen by EML to be between the 15th and 85th 
percentile of the cumulative normalized distribution, which can be viewed as the 
middle 70% of all historic measurements. The Acceptable With Warning 
criteria, "W", is between the 5th and 15th percentile and between the 85th and 
95th percentile. In other words, the middle 70% of all reported values are 
acceptable, while the other 5th-15th (10%) and 85th-95th percentiles (10%) are 
in the warning area. The Not Acceptable criteria "N", is established at less than 
the 5th percentile and greater than 95th percentile, that is, the outer 10% of the 
historical data. Using five years worth of historical analytical data, the EML, 
determined performance results using the percentile criteria summarized below: 

Result Cumulative Normalized Distribution 
Acceptable ("A") 15% - 85% 
Acceptable with Warning ("W") 5% - 15% or 85% - 95% 
Not Acceptable ("N") <5% or >95%
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B. Results (Cont'd) 

Seventeen spiked samples were received from Analytics and required 69 
analyses. Of the 69 analyses performed, 66 were in agreement using the NRC 
criteria.  

The four non-conformities are discussed below: 

i) A mixed gamma water sample was received from Analytics and prepared 
for counting in accordance with laboratory procedures. The sample 
contained a total of eight radioisotopes for analysis. Eight of the eight 
isotopes present were quantified with seven of the isotopes quantified 
with acceptable results. The results for Cr-51 were determined to be 
outside the acceptable range.  

The Site Laboratory reported Cr-51 results of 138±22 pCi/l, 144+28 
pCi/l and 137±21 pCi/l for a mean of 139.7+ 13.8 pCi/1. The 
Analytics or reference value was 184-+ 3 pCi/1. The peak search results 
were examined with no recurring abnormalities identified. Cr-51 decays 
by electron capture with 27.7 day half-life and a gamma yield of 9.8%.  
No other gamma energies are produced. This low gamma yield will 
result in low net counts for samples containing environmental levels of 
Cr-51. The average count rate for the three analyses was approximately 
1 count per minute.  

The Cr-51 results for other Quality Assurance samples analyzed as part 
of the 1999 program were all acceptable and are summarized below: 

1999 Cr-51 Results 

Site Reference 
SamplD Medium Labo.atory Lab Ratio 

E-1670-05 WATER 380+314 398+6.7 0.95 

E-1909-05 MILK 125+17 149+2 0.84 

E-1908-05 FILTER 80+ 10 86+1 0.93 

E-1670-05 MILK 216+19 215+4 1.00
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B. Results (Cont'd) 

A review of historical QA data for the previous year (1998) was 
performed to determine if this is a recurring systematic error or bias. In 

1998, six QA samples were analyzed which contained Cr-51. The mean 
ratio for these samples relative to the known (reference) value is 95.5.  

There was one Cr-51 disagreement in the 1998 Crosscheck Program.  
The current and historical data demonstrate that there is no systematic 

error or significant bias for the analysis of Cr-51 in environmental 
samples. The sample contained a relatively low concentration of Cr-51 

relative to the other QA samples analyzed. The lower concentration and 

resulting low count rate may have contributed to the inaccuracy in the 

measured results. This nonconformity does not represent a systematic 

error or programmatic deficiency in the laboratory analysis program.  
No corrective actions were implemented as a result of this 
nonconformity.  

ii) A QA sample consisting of a single air particulate filter (APF) was 

received from Analytics Inc. This sample was part of the scheduled 
Intercomparison Crosscheck Program. The filter is used to verify the 

four filters APF geometry, which is used to analyze the monthly air 
particulate filter composite samples. In preparation for analysis, the 

filter is placed flat into a petri dish which is the normal air particulate 

filter counting geometry. Three additional blank filters are added to 

make a composite sample which is representative of the routine APF 

composite configuration. The evaluation of the results reported by the 

laboratory determined that seven of the eight radionuclides included in 

the sample were not in agreement with the reference value. The ensuing 
investigation showed that the configuration of the filters had shifted 

within the petri dish during the counting process. The three blank 

composite filters were flat on the counting face of the petri dish but the 

active filter was stuck to the top of the petri dish cover. The location of 

the filter resulted in the active filter being away from the detector face.  

The slight change in geometry for the active filter caused the calculated 

activity to be proportionally low for all the radionuclides in the sample.  

When samples are counted on the detector end cap, small changes in the 

sample to detector distance can have measurable impact on the accuracy 
of the quantitative results.
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As an immediate corrective action, the sample was taken apart and the 
filter composite was reassembled. The composite was recounted in the 

new configuration. The sample results for the re-analysis were in 

agreement with the exception of Cr-51 and Fe-59, which were not 

detected in the recount due to their short half-life. In the original 
analysis these two isotopes exhibited similar agreement ratios as the 

longer half-life radionuclides. The mean ration for the results was 0.71 

(Cr-51 ratio=0.59 and Fe-59 ratio=0.67). The short term corrective 

action is complete and was reported on the interlaboratory 
Intercomparison Program Results Table under sample ID E-1671-05.  
The long term corrective action is to configure future composite filters 

using sufficient filters to fill the petri dish. This action will ensure that 

the active filter will not shift within the petri dish and become 
misaligned with the detector face.  

The nonconformity resulting from this QA sample does not represent a 

systematic error or programmatic deficiency in the laboratory analysis 
program.  

iii) The Fe-59 results for sample E-1908-05 had a calculated ratio of 1.32, 

which places the results outside the acceptable limit. The nonconformity 

for the Fe-59 was the result of geometry differences between the QA 

filter and the calibration standard. The sample ratio of 1.32 

demonstrates that the sample results are biased high. The results for the 

other seven radionuclides were in agreement with the reference values.  
The Fe-59 was the single outlier on the radionuclide inventory. An 

evaluation of collective ratio values indicated that all the samples with 
the exception of Cs-134 were on the positive side of the ratio calculation 
with a mean ratio of 1.15. An investigation into the cause for the 
positive bias revealed that the placement of the active filter in the 16 

filter composite stack in the Number 4 of 16 location placed the filter a 

slight distance closer to the detector than would be representative of a 

homogeneous 16 filter stack. Counting geometries which are surface 

loaded and are counted on the detector end cap are very sensitive of 

slight changes in distance relative to the detector face. The sample was 
reanalyzed using the four filter stack geometry. This reanalysis resulted 
in a mean ratio of 1.02, which is very good accuracy. When the sample 

was analyzed using the four filter geometry the ratio for Fe-59 was 1.19 
which is within the acceptable band.
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Both 16 filter and 4 filter geometries are used at the lab for routine 
analysis of air particulate filter composites using a single filter QA 
sample to demonstrate performance of multi-filter geometries have 
inherent biases in the process that can not be removed. The out of 
bounds results do not represent a systematic or process bias in the 
laboratory procedure. Future QA air particulate filter samples will be 
constructed and analyzed in a manner that will minimize the effects of 
analyzing a single filter to demonstrate the precision and accuracy of 
multi-filter geometries.  

iv) The analytics vegetation QA sample contained six gamma emitting 
radionuclides. The analytical results for the sample produced 
measurements that were in agreement with the reference value for five of 

the six radionuclides. The Zn-65 result was low relative to the reference 
value of 181±3 and had a calculated ratio of 0.73, which is outside the 
acceptance band. A review of the data set showed that one of three 
analysis results was an outlier. The three measured values were in 
pCi/kg 144+29, 96+29 and 155+31 with a mean of 132+_17. The 
measured value of 96 pCi/kg is considered an outlier for the data set. A 
review of the spectral data showed that the peak was properly shaped and 
positioned in the spectrum and was correctly identified. The sample was 
counted for two hours and resulted in a total of 38 net counts or a count 
rate of 0.3 counts per minute. This low count rate resulted in a Zn-65 
peak that was close to background. The background count rate in this 
area of the spectrum was approximately 0.4 counts per minute. The 
physical properties of the sample also introduced a small negative bias 
into the sample results. The bias was the result of differences in density 
between the sample and the calibration standard. The relative density 
between the reference standard and the calibration standard is 4.3 to 1.0.  
The higher density of sample biased the sample results low. Excluding 
the outlier from the sample result set, the calculated mean for the 
remaining two results is 149.5 which calculates a ratio of 0.82, which is 
within the acceptable range.  

To determine if this nonconformity represented an inherent or systematic 
error in the analysis process a review was made of other spiked samples 
analyzed as part of the 1999 Interlaboratory Intercomparison Program.  
In addition to the vegetation sample, Zn-65 was present in seven other 
spiked sample analyzed in 1999 representing four different sample 
media. Each of these seven samples were in agreement with the 
reference sample and as a group had an agreement ratio of 1.00 for Zn
65. The ratio of 1.00 is an excellent indicator that the routine 
measurement of Zn-65 in environmental media is accurate and produces 
collective results around unity. These collective results demonstrate that 
there is no systematic error for analysis of Zn-65. No corrective action 
was implemented as a result of this nonconformity.

-40-

INERLABORATORY COMPARISON PROGRA



5.0 INTERLABORATORY COMPARISON PRO

2. EMLResults 

Results of the samples provided by EML as part of the 1999 
Interlaboratory Program are provided on Table 20. EML samples 
analyzed by the site environmental laboratory were analyzed for gross 
beta, tritium and gamma emitting nuclides, as appropriate. Following 
analysis, results were submitted to EML. Acceptance criteria 
(evaluating the laboratory's performance of these samples) differs from 
the Analytic sample evaluation. EML determined performance utilizing 
the following criteria: 

Result Cumulative Normalized Distribution 

Acceptable 15% - 85% 
Acceptable, with warning 5-15% or 85-95% 
Not Acceptable <5% or >95% 

Of the 19 analyses performed on the EML samples, eighteen were found 
to be "Acceptable," or "Acceptable with Warning" and one was found to 
be "Not Acceptable".  

The result which was "Not Acceptable" was for a tritium analysis 
performed by a contractor laboratory, Teledyne Brown Engineering 
(TBE). TBE's analysis for tritium (QAP-51) revealed a sample ratio of 
1.93, which was "Not Acceptable". Teledyne reported that acceptable 
results were obtained for their internal EML/QAP-51 tritium sample.  
Teledyne also obtained acceptable results for their internal analysis of the 
QAP-50 tritium blind spike. Calibration checks for the fourth quarter 
1999 were reviewed by Teledyne and found to be acceptable. A review 
of the in-house spike results for the fourth quarter 1999 showed that all 
sample results were in the acceptable range. An investigation by TBE 
concluded that the tritium analysis process was in control during this 
period. The unacceptable results for site laboratory samples were 
determined to have been caused by a laboratory error during sample 
preparation. The sample was not distilled prior to analysis. The 
distillation would have removed a sample matrix interference. Teledyne 
procedures require that environmental level tritium samples be distilled 
prior to analysis. In this case, Teledyne did not follow required 
procedure steps. The failure to distill samples prior to tritium analysis 
was previously determined by Teledyne as the reason for missing
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B. Results (Cont'd) 

a site laboratory tritium sample in 1998 as part of the QAP-49 sample set. This 

current sample nonconformity implies that Teledyne has not effectively 
implemented corrective actions promulgated in 1998 in response to the 

nonconformity. The site laboratory is currently evaluating alternate laboratories 

and processes for future tritium analysis.
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A. Description 

Technical Specification requirements for the Annual Radiological Environmental 
Operating Report require a comparison of data from the current reporting period 
with that of previous years REMP results, including pre-operational data if 
available. As such, each sample media section of this report provided a written 
discussion of the year 1999 results with previous years results. Data for all 
sample media is additionally provided in tabular form for each year on Tables 
21-40. Tables 21 - 40 show historical environmental sample data for critical 
radionuclides or radionuclides routinely detected in environmental sample 
media. Data show the minimum, maximum, and mean for each year evaluated.  
The data only consider detectable quantities and do not consider lower limit of 
detection (LLD) quantities. Data on Tables 21 - 40 were obtained from 
previous Annual Radiological Environmental Operating Report tables.  

B. Results 

The historical data provided on Tables 21-40 show a general decreasing trend of 
detected radioactivity when compared with pre-operational and early operational 
data of the Nine Mile plants. The majority of radioactivity detected throughout 
the years has been attributed to weapons testing fallout and natural background 
radiation, with a small fraction attributed to plant operations. A combination of 
atmospheric weapons testing bans, ecological cycling and radioactive decay 
have resulted in the overall reduction in the concentration of radioactive 
materials detected in environmental samples.
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7.0 CHANGES AND EXCEPTIONS TO THE PROGRAM

A. Changes to the 1999 Sample Program 

1. Food product location S was utilized by the program during 1999. This 
location was sampled in the past and was utilized this year due to its 
higher D/Q and sample availability.  

2. Food product location P was not utilized by the sampling program 
during 1999 due to the utilization of location S.  

B. Exceptions to the 1999 Sample Program 

Exceptions to the 1999 sample program concerns those samples or monitoring 
requirements which are required by the Technical Specifications. This section 
implements section 3.6.20 of the Nine Mile Point Nuclear Station Unit 1 
Technical Specifications and Section 3.12.1 of the Nine Mile Point Nuclear 
Station Unit 2 Technical Specifications.  

Air radioiodine and particulate sampling required by the Technical 
Specifications 

1. Environmental air sample equipment at R-3 off-site sampling 
station was found to be inoperable during the period 3/16/99
3/23/99 for approximately 168 hours. This downtime was due to 
technician error during maintenance on the pump. The event was 
tracked through the use of a Deviation /Event Report (DER).  
Preventive action included a procedure revision to ensure pump 
operability following maintenance.  

2. No other sample downtime was observed during 1999 for any 
Technical Specification required air radioiodine and particulate 
sampling locations. Other occurrences of downtime for optional 
air sampling stations were documented for 1999. However, these 
occurrences were minimal and are not presented here because 
optional air sampling stations are not required by the Technical 
Specifications.
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C. Lower Limit of Detection for Environmental Samples 

The Technical Specifications require that environmental samples analyzed for 

the Radiological Environmental Monitoring Program meet the lower limits of 

detection (LLD) found on Table 4.6.20-1 of the Nine Mile Point Unit 1 

Technical Specifications and Table 4.12.1-1 of the Nine Mile Point Unit 2 

Technical Specifications. All of the 1999 environmental samples required by 

the Technical Specifications which showed no net activity were less than the 

required values found on Table 4.6.20-1 and Table 4.12. 1-1.  

D. Deviations from the Interlaboratory Comparison Program 

Section 3.6.21 of the Nine Mile Point Unit 1 Technical Specifications and 

Section 3.12.3 of the Nine Mile Point Unit 2 Technical Specifications require 

the site to conduct an Interlaboratory Comparison Program. This section also 

requires that deviations from the sample schedules be reported in the Annual 

Radiological Environmental Operating Report.  

During 1999, sample media for which environmental samples are routinely 

collected and analyzed, were obtained and analyzed. There were no deviations 

noted in the Interlaboratory Comparison Program.
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8.0 CONCLUSION

CONCLUSION 

The Radiological Environmental Monitoring Program (REMP) was established to 

detect and evaluate any possible impact to the environment surrounding the Nine Mile 

Point area resulting from operations at the site.  

Samples representing food sources consumed at higher trophic levels, such as fish and 

milk, were reviewed closely to evaluate any impact to the general environment or to 

man. In addition, the data was reviewed for any possible historical trophic level 

bioaccumulation trends. Little or no impact could be determined resulting from 

radionuclide deposition considering all sources (natural, weapons testing, etc.). In 

regards to doses as a result of man-made radionuclides, a significant portion of the 

small doses received by a member of the public was from past nuclear weapons testing.  

Doses as a result of naturally occurring radionuclides, such as K-40, contributed a 

major portion of the total annual dose to members of the public.  

Any possible impact as a result of site operations is extremely minimal when compared 

to the impact from natural background levels or weapons testing. It has been 

demonstrated that almost all environmental samples contain traces of radionuclides 

which are a result of weapons testing or naturally occurring sources (primordial and/or 

cosmic related). Whole body doses to man as a result of natural sources (naturally 

occurring radionuclides in the soil and lower atmosphere) in Oswego County account 

for approximately 55 mrem per year as demonstrated by control environmental TLD's.  

Possible doses due to site operations are a minute fraction of this particular natural 
exposure.  

During 1999, the presence of several operational related radionuclides were noted in 

sample media. These media included sediment, food product, water and fish samples.  

The impact, expressed as a dose to man, from these radionuclides is minimal and 

insignificant when compared to the natural background dose.  

Therefore, as determined by review of the data presented herein, no impact due to 

operations at the Nine Mile Point Nuclear Station was detected that would affect the 

health and safety of the public.

-49-



9.0 GENERA E EFERENCE MATERIAL

-50-



9.0 GENERAL REFERENCE MATERIAL

1. U.S. Nuclear Regulatory Commission Regulatory Guide 1.109, "Calculation of 
Annual Doses to Man from Routine Releases of Reactor Effluents for the 
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I", March 
1976 (Revision 0).  

2. U.S. Nuclear Regulatory Commission Regulatory Guide 1.109, "Calculation of 
Annual Doses to Man from Routine Releases of Reactor Effluents for the 
Purpose of Evaluating Compliance With 10 CFR Part 50, Appendix I", October 
1977 (Revision 1).  

3. U.S. Nuclear Regulatory Commission Regulatory Guide 4.8, "Environmental 
Technical Specifications for Nuclear Power Plants", December, 1975.  

4. U.S. Nuclear Regulatory Commission Branch Technical Position to Regulatory 
Guide 4.8, "An Acceptable Radiological Environmental Monitoring Program", 
Revision 1, November 1979.  

5. National Council on Radiation Protection and Measurements (NCRP), 
Environmental Radiation Measurements, NCRP Report No. 50, 1976.  

6. National Council on Radiation Protection and Measurements (NCRP), Natural 
Background Radiation in the United States, NCRP Report No. 45, 1975.  

7. National Council on Radiation Protection and Measurements (NCRP), 
Cesium-137 from the Environment to Man: Metabolism and Dose, NCRP 
Report No. 52, 1977.  

8. National Council on Radiation Protection and Measurements (NCRP), Radiation 
Exposure from Consumer Products and Miscellaneous Sources, NCRP Report 
No. 56, 1977.  

9. International Commission on Radiological Protection (ICRP), Radionuclide 
Release into the Environment; Assessment of Doses to Man, ICRP Publication 
29, 1979.  

10. Glasstone, Samuel and Jordan, Walter H., Nuclear Power and Its 
Environmental Effects, First Edition, American Nuclear Society, La Grange 
Park, Ill., 1980.  

11. Schleien, Bernard. The Health Physics and Radiological Health Handbook.  
Scinta, Inc., Silver Spring, Maryland, 1992.

-51-



9.0 GENERAL REFERENCE MATERIAL

12. U.S. Department of Health and Human Services. Preparedness and Response in 
Radiation Accidents, National Center for Devices and Radiological Health, 
Rockville, Maryland 20857. August 1983.  

13. National Council on Radiation Protection and Measurements (NCRP), Ilnizing 
Radiation Exposure of the Population of the United States, NCRP Report No.  
93, 1987.  

14. National Council on Radiation Protection and Measurements (NCRP), rapsu 
of the Population in the United States and Canada from National Background 
Radiation, NCRP Report No. 94, 1987.

-52-



10.0 DATA TABLES - 1999
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A. AMUATIC PROGRAM 
..... . . . ......... " <. .,.: jrf.,.  

1. Shoreline Sediment Gamma Spectroscopy 2/Year 1 Indicator (2) 

2. Fish Gamma Spectroscopy 2/Year 2 Indicator (3), 1 Control 

3. Surface Water Gamma Spectroscopy Monthly Composite 1 Indicator (4), 1 Control 
Tritium Quarterly Composite 1 Indicator (4), 1 Control 

B. DIRECT RADIATION 

1. TLD Gamma Dose I grrly 30 Indicator, 2 Control (5) 

NOTES: 

• Sampling and analysis program as required by the Technical Specifications.  
(1) Aquatic program indicator samples collected in the vicinity of the site; control samples collected at a distance of at least five miles from the site.  
(2) Indicator sample from an area of potential recreational value.  
(3) Indicator samples from an area near the vicinity of a site discharge point. Control samples of the same species or of species of similar feeding habits.  
(4) Indicator sample from the J.A. Fitzpatrick inlet canal.  
(5) Indicator samples from the site boundary, four-five miles from the site, special interest areas and control areas (greater than ten miles from the site).
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SAMPLE COLLECTION AND ANALYSIS

SITE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM *



TABLE 2 

SAMPLE COLLECTION AND ANALYSIS 

SITE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM* 

C. TERRESTRIAL PROGRAM 

MEDI MMYSIS F ENCYLOCTIONS 

1. Air Particulates Gross Beta Weekly 4 Indicator, 1 Control (1) 

Gamma Spectroscopy Monthly Composite 

2. Airborne - 1-131 3arma Spectroscopy Weekly ý Indicator, 1 Control (1) 

3. Milk 1-131 Z/Month 3 Indicator, 1 Control (2) 

Gamma Spectroscopy 2/Month 

4. Human Food Crops -131 (4) nmually ee note below (3) 

_amma Spectroscopy 

NOTES: 

* Sampling and analysis program as required by the Technical Specifications.  

(1) Three indicator samples from near the site boundary in three of the highest D/Q meteorological sectors, one indicator sample from near a year round community, and one 

control sample from an area of least prevalent wind direction or previously established control location.  

(2) Three indicator samples from areas within 5.0 miles of the site. Control sample from an area in a least prevalent wind direction.  

(3) Samples of three different kinds of broadleaf vegetation nearest to each of two different off-site locations of highest D/Q and one sample of each of similar broadleaf 

vegetation at least 9.3-20 miles distant in a least prevalent wind direction.  

(4) Gamma spectral analysis to include 1-131.
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II ~TABLE 3

Shoreline Sediment 

Fish 

Surface Water 

Air Radioiodine and Particulates

05* 
06

02* 
03* 
00* 

3* 
08* 

9 
10 
11 

R-l* 
R-2* 
R-3* 
R-4* 
R-5* 
Dl 
G 
H 
I 
J 
K 
G 
D2 
E 
F

Figure 1 
Figure 1

Figure 1 
Figure 1 
Figure 1 

Figure 2 
Figure 2 
Figure 2 
Figure 2 
Figure 2 

Figure 3 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 3 
Figure 3 
Figure 3

Sunset Bay 

Langs Beach, Control

Nine Mile Point Transect 
FitzPatrick Transect 
Oswego Transect 

FitzPatrick Inlet 
Oswego Steam Station Inlet 
NMP Unit 1 Inlet 
Oswego City Water 
NMP Unit 2 Inlet 

R-1 Station, Nine Mile Point Road 
R-2 Station, Lake Road 
R-3 Station, Co. Rt. 29 
R-4 Station, Co. Rt. 29 
R-5 Station, Montario Point Road 
Dl On-Site Station 
G On-Site Station 
H On-Site Station 
I On-Site Station 
J On-Site Station 
K On-Site Station 
G Off-Site Station, Saint Paul Street 
D2 Off-Site Station, Rt. 64 
E Off-Site Station, Rt. 4 
F Off-Site Station, Dutch Ridge Road

800 at 1.5 miles 2300 at 5.8 miles

315o at 0.3 miles S5o at 0.6 miles 

235o at 6.2 miles 

700 at 0.5 miles 
235o at 7.6 miles 
3050 at 0.3 miles 
2400 at 7.8 miles 
304o at 0.1 miles 

880 at 1.8 miles 
1040 at 1.1 miles 
132o at 1.5 miles 
143o at 1.8 miles 
420 at 16.4 miles 
690 at 0.2 miles 
2500 at 0.7 miles 
700 at 0.8 miles 
980 at 0.8 miles 
110o at 0.9 miles 
132o at O.S miles 
2250 at 5.3 miles 
117o at 9.0 miles 
160o at 7.2 miles 
190o at 7. 7 miles
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11 TABLE 3 (Continued)

Thermoluminescent Dosimeters 
(TLD)

3 
4 
5 
6 
7* 
8 
9 
10 
11 
12 
13 
14* 
15* 
18* 
19 
23* 
24 
25 
26 
27 
28 
29 
30 
31 
39 
47 
49* 
51 
52 
53 
54 
55

Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 4 
Figure 3 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3

Dl On-Site Station 
D2 On-Site Location 
E On-Site Location 
F On-Site Location 
G On-Site Station 
R-5 Off-Site Station 

Dl Off-Site Location 
D2 Off-Site Station 
E Off-Site Station 
F Off-Site Station 
G Off-Site Station 

Southwest Oswego - Control 
West Site Boundary 
Energy Information Center 

East Site Boundary 
H On-Site Station 
I On-Site Station 
J On-Site Station 
K On-Site Station 

North Fence, JAFNPP 
North Fence, JAFNPP 

North Fence, JAFNPP 

North Fence, JAFNPP 

North Fence, NMP-1 
North Fence, NMP-1 

North Fence, JAFNPP 

Phoenix, NY - Control 

Oswego Steam Station, East 

Fitzhugh Park Elementary School, East 

Fulton High School 
Mexico High School 

Pulaski Gas Substation, Rt. 5

690 at 0.2 miles 140o at 0.4 miles 
175o at 0.4 miles 
210o at 0.5 miles 
2500 at 0.7 miles 
420 at 16.4 miles 
800 at 11.4 miles 
117o at 9.0 miles 
160o at 7.2 miles 
190o at 7.7 miles 
2250 at 5.3 miles 
2260 at 12.6 miles 
2370 at 0.9 miles 
2650 at 0.4 miles 
810 at 1.3 miles 
700 at 0.8 miles 
980 at 0.8 miles 
1100 at 0.9 miles 
1320 at 0.5 miles 
600 at 0.4 miles 
680 at 0.5 miles 
650 at 0.5 miles 
570 at 0.4 miles 
2760 at 0.2 miles 
2920 at 0.2 miles 
690 at 0.6 miles 
1700 at 19.8 miles 
233o at 7.4 miles 
227o at 5.8 miles 
183o at 13.7 miles 
115o at 9.3 miles 
750 at 13.0 miles
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I-- TABLE 3 (Continued)

Thermoluminescent Dosimeters 
(TLD) 
(Continued)

56* 
58* 
75* 
76* 
77* 
78* 
79* 
80* 
81* 
82* 
83* 
84* 
85* 
86* 
87* 
88* 
89* 
90* 
91* 
92* 
93* 
94* 
95* 
96* 
97* 

98* 
99 
100 
101 
102 
103 
104

Figure 3 
Figure 3 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 3 
Figure 4 
Figure 3 
Figure 3 
Figure 4 
Figure 4 
Figure 3 
Figure 4 
Fifure 3

New Haven Elementary School 
County Route 1 and Alcan 
North Fence, NMP-2 
North Fence, NMP-2 
North Fence, NMP-2 
East Boundary, JAFNPP 
County Route 29 
County Route 29 
Miner Road 
Miner Road 
Lakeview Road 
Lakeview Road 
North Fence, NMP-1 
North Fence, NMP-1 
North Fence, NMP-2 
Hickory Grove Road 
Leavitt Road 
Route 104 and Keefe Road 
County Route 51A 
Maiden Lane Road 
County Route 53 
County Route 1 and Kocher Road 
Lakeshore Camp Site 
Creamery Road 
County Route 29 
Lake Road 
Nine Mile Point Road 
County Route 29 and Lake Road 
County Route 29 
Oswego County Airport 
Energy Center, East 
Parkhurst Road

123o at 5.3 miles 2200 at 3.1 miles 
5o at 0.1 miles 
250 at 0.1 miles 
450 at 0.2 miles 
90o at 1.0 miles 
115o at 1.1 miles 
133o at 1.4 miles 
159o at 1.6 miles 
181o at 1.6 miles 
2000 at 1.2 miles 
2250 at 1.1 miles 
294o at 0.2 miles 
315o at 0.1 miles 
341o at 0.1 miles 
97o at 4.5 miles 
111o at4.1 miles 
135o at 4.2 miles 
156o at 4.8 miles 
183o at 4.4 miles 
2050 at 4.4 miles 
2230 at 4.7 miles 
2370 at 4.1 miles 
199o at 3.6 miles 
143o at 1.8 miles 
101o at 1.2 miles 
880 at 1.8 miles 
104o at 1. 1 miles 
132o at 1.5 miles 
175o at 11.9 miles 
267o at 0.4 miles 
102o at 1.4 miles
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Thermoluminescent Dosimeters 
(TLD) 
(Continued) 

Cows Milk 

Food Products

105 
106 
107 
108 
109 
111 
113 

7 
50 
55 
60 
4 
73* 

L 
R 
S* 
K*

Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 4 
Figure 3 
Figure 3

Figure 2 
Figure 2 
Figure 2 
Figure 2 
Figure 2 
Figure 2

Figure 1 
Figure 1 
Figure 1 
Figure 1

Lakeview Road 
Shoreline Cove, West of NMP-1 
Shoreline Cove, West of NMP-1 
Lake Road 
Lake Road 
Sterling, NY - Control 
Baldwinsville, NY - Control 

Indicator Location 
Indicator Location 
Indicator Location 
Indicator Location 
Indicator Location 
Control Location 

Indicator Location 
Indicator Location 
Indicator Location 
Indicator Location 
Control Location

198o at 1.4 miles 
2740 at 0.3 miles 
2720 at 0.3 miles 
104o at 1.1 miles 
103o at 1.1 miles 
2140 at 21.8 miles 
178' at 24.7 miles 

107o at 5.5 miles 
93o at 9.3 miles 
95o at 9.0 miles 

900 at 9.5 miles 
113o at 7.8 miles 
2340 at 13.9 miles 

115O at 1.9 miles 
970 at 1.8 miles 
970 at 1.8 miles 
96o at 1.7 miles 

2250 at 15.6 miles

* - Technical Specification location.  

(1) - Degrees and distance based on Nine Mile Point Unit 2 reactor centerline.
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TABLE 4

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY 

NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220 

NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410 

n,•WEvrO COUNTY. STATE OF NEW YORK, JANUARY - DECEMBER 1999*

Shoreline Sediment* 
(pCi/kg-dqy) 

Fish* 
(pCi/kg-wet) 

Surface Water* 
(pci/liter)

Cs-134 
Cs-137 

_S_ 3: (h) 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Cs-134 
Cs-137 

H-3(8M: 
H-3 

GSA(2 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-95 
Nb-95 
1-131 
Cs-134 
Cs-137 
Ba/La-140

150 
180 

130 
260 
130 
130 
260 
130 
150 

3000(c) 

15 
30 
15 
15 
30 
15 
15 
15(c) 
15 
18 
15 ���.1

<LLD 

56-92 

< LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 

16-18 

180-270 

<LLD 
<LLD 
< LLD 
<LLD 
<LLD 
<LLD 
< LLD 
<LLD 
<LLD 
<LLD 
<LLD

<LLD 
Sunset Bay: 74(J212 
1.5 at 800 56-92 

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
JAF: 18(1/W 
0.6 at 55o 18-18 

fAF inlet (11) 
I.5 at 700

< LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
< LLD 
.- TT TN

I - I -Th- ____________________
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180-270

<LLD <LLD 

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 

220-510 

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD

0 0 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0

<LLD 0
-- I



TABLE 4 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY 
NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220 
NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410 

Il•&l•CIV•11•l'f d-l£%IW'mIT T 7 oIns A FT'~ dA Tl m % TFkn' 7T 17 'bT Y T A ITTT TW%'K7 VidNmL U'TlrIMIM 154'

TLD* (torem per 
quarterly period) 

Air Particulates* 
pCi/m3 

Milk* 
(pCi/liter) 

Food Products* 
(pCi/kg-wet) 
(broadleaf vegetation)

CSA60: 
Cs-134 
Cs-137 

GSA(108): (e)(h) 

Cs-134 
Cs-137 

Ba/La-140 

1-131(108): 
1-131 

.SA(16):(h) 

1-131 
Cs-134 
Cs-137

(d) 

0.01 

0.07 

0.05 
0.06 

15 
18 
15 

1 

60 
60 
80

9.4-35.7 

0.017(207020).  
0.009-0.039 

<LLD 

<LLD 
<LLD 

<LLD 
"< LLD 
"< LLD 

"< LLD 

<LLD 
< LLD 

8-8

TLD #85 (g) 
0.2 at 2940 

R-2 
1.8 at 88o 
1. 1 at 104o 
< LLD

22.2-35.7 

0.011-0.039

<LLD 
<LLD 

<LLD 
<LLD 
<LLD 

<LLD

13,2(8&) 
11.6-15.2 

0.017(52/52) 
0.010-0.032 

<LLD 

<LLD 
< LLD 

<LLD 
<LLD 
<LLD 

<LLD 

<LLD 
<LLD 
<LLD

<LLD 
< LLD 

Location "L" 
1.9 at 115o

UwLa 
8-8

_____________________ ________________________ I __________ I _____________________ 5.. __________________________________ 5 _____________________ ______________
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TABLE 4 (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY 

NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220 

NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410 

OSWEGO COUNTY, STATE OF NEW YORK, JANUARY - DECEMBER 1999"* 

ThABLEINTES: 

* =- Data for Table 4 is based on Technical Specification required samples unless otherwise indicated.  

(a) = LLD values as required by the Radiological Technical Specifications. LLD units are specified in the medium column.  

(b) = Location is distance in miles and direction in compass degrees based on NMP-2 reactor center-line. Units for this column are specified in medium column.  

(c) = The Technical Specifications specify an 1-131 and tritium LLD value for surface water analysis (non-drinking water) of 15 pCi/liter and 3000 pCi/liter respectively.  

(d) = The Technical Specifications do not specify a particular LLD value to environmental TLDs. The NMP-1 and NMP-2 Off-Site Dose Calculation Manuals contain 

specifications for environmental TLD sensitivities.  

(e) = The Technical Specification criteria for indicator milk sample locations includes locations within 5.0 miles of the site. There are no milk sample locations within 5.0 miles ol 

the site. Therefore, the only sample location required by the Technical Specifications is the control location. There were five optional indicator locations during 1999.  

(f) = Fraction of number of detectable measurements to total number of measurements. Mean and range results are based on detectable measurements only.  

(g) = The results for TLD #85 must be evaluated with the knowledge that this TLD is in close proximity (300-500 feet) of the Nine Mile Point Unit 1 reactor building and the 

radwaste buildings. This TLD, as well as other TLDs in this area, are adjacent to the lake shoreline which is a restricted area to members of the public. There are no 

residences or private property near this area.  

(h) = Data includes results from optional samples in addition to samples required by the Technical Specifications.
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TABLE 5A 

CONCENTRATION OF GAMMA EMITTERS IN SHORELINE SEDIMENT SAMPLES

Results in units of pCi/g (dry) ± I sigma

Langs Beach 
(Control) 

Sunset Beach 
(Off-Site)*

4-26-99 
10-25-99 

4-26-99 
10-25-99

< 0.29 
<0.46 

<0.30 
<0.69

14.0 ± 0.55 
14.1 - 0.66 

20.0 ± 0.56 
21.6 ± 1.25

< 0.05 
<0.06 

<0.05 
<0.12

<0.04 
< 0.05 

< 0.02 
<0.08

<0.04 
<0.06

0.06 ± 0.01 
0.09± 0.02

0.92 ± 0.21 
0.66 - 0.30 

1.78 - 0.30 
2.31 - 0.56

0.47 - 0.06 
0.49 ± 0.08 

0.88 - 0.07 
1.03 ± 0.16

<LLD <LLD 

<LLD 
<LLD

_________________ I ______________ J _______________ I ______________ I _________ i _________ I ________

*Sample required by the Technical Specifications
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Langs Beach 
(Control)

.-26-99 
10-25-99

<288 
<465

14000 + 547 
14100 ± 659

<51 
<55

<35 
<53

<35 
<59

920 ± 209 
656 ± 303

472 ± 61 486 - 77
<LLD 
<LLD

Sunset Beach 4-26-99 <305 20000 ±:562 <50 <21 ±56 ±13 1780 ± 296 882 ± 71 <LLD 

_Off-Site)* 10-25-99 <688 21600 ± 1250 <121 <85 92 ± 24 2310 ± 558 1030 ±:165 <LLD 

Sample required by the Technical Specifications
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TABLE 6A 

CONCENTRATION OF GAMMA EMITTERS IN FISH SAMPLES 

Results in units of pCi/g (wet) + 1 sigma 
GAMMA EMITTERS 

J. A. FITZPATRICK -03 

5-18-99 Lake Trout <0.11 <0.03 3.97 + 0.24 <0.03 <0.03 <0.02 <0.02 <0.07 .54 + 0.17 <LLD 

6-2-99 Brown Trout <0.06 <0.03 5.39 ± 0.19 <0.02 <0.02 <0.02 <0.02 <0.06 .60 ± 0.15 <LLD 

6-17-99 Smallmouth Bass <0.08 <0.03 4.21 ± 0.20 <0.02 <0.02 <0.02 <0.02 <0.06 .31 + 0.12 <LLD 

6-9-99 Walleye <0.11 <0.03 3.60 + 0.21 <0.02 <0.02 <<0.02 0.02 ± 0.01 <0.06 0.26 ± 0.08 <LLD 

9-28-99 Chinook Salmon <0.14 <0.08 6.43 ± 0.54 <0.08 <0.07 <0.07 <0.06 <0.18 0.79 ± 0.33 <LLD 

9-29-99 Brown Trout <0.15 <0.05 5.19 ± 0.44 <0.05 <0.06 <0.06 <0.05 <0.13 1.08 ± 0.36 <LLD 

9-29-99 Smallmouth Bass <0.16 <0.05 6.08 ± 0.51 <0.06 <0.06 <0.04 <0.07 <0.17 < 1.31 <LLD 

9-29-99 alleye <0.15 <0.06 5.41 ± 0.56 <0.06 <0.09 <0.06 <0.06 <0.13 <0.97 <LLD 

NINE MILE POINT - 02 

6-9-99 rown Trout <0.06 <0.03 4.11 ± 0.24 <0.03 <0.03 <0.02 <0.02 <0.06 .41 ± 0.13 <LLD 

5-21-99 Smallmouth Bass <0.09 <0.03 3.72 ± 0.21 <0.02 <0.02 <0.02 <0.02 <0.07 .32 ± 0.11 <LLD 

5-21-99 Walleye <0.08 <0.03 4.09 ± 0.24 <0.03 <0.02 <0.02 0.02 ± 0.01 <0.05 .61 ± 0.17 <LLD 

9-29-99 hinook Salmon <0.18 <0.07 5.52 ± 0.47 <0.05 <0.06 <0.07 <0.06 <0.14 .87 ± 0.36 <LLD 

9-28-99 Brown Trout <0.15 <0.06 5.50 + 0.45 <0.06 <0.06 <0.05 <0.05 <0.16 < 1.09 <LLD 

9-16-99 Smallmouth Bass <0.24 <0.08 6.23 ± 0.64 <0.08 <0.07 <0.06 <0.08 <0.16 0.38 ± 0.21 <LLD 

9-28-99 alleye <0.17 <0.08 5.93 ± 0.58 <0.05 <0.10 <0.06 <0.05 <0.15 0.53 ± 0.26 <LLD
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OSWEGO CONTROL) -00 

5-19-99 Lake Trout <0.14 <0.04 3.98 ± 0.23 <0.03 <0.04 <0.03 <0.02 <0.07 .54 ± 0.10 <LLD 

5-28-99 Brown Trout <0.06 <0.03 3.12 ± 0.19 <0.02 <0.02 <0.02 <0.02 <0.06 .35 ± 0.09 <LLD 

6-8-99 Smallmouth Bass <0.07 <0.03 5.86 ± 0.19 <0.02 <0.02 <0.02 <0.02 <0.06 .79 ± 0.13 <LLD 

5-28-99 Walleye <0.06 <0.03 5.56 ± 0.19 <0.02 <0.02 <0.02 <0.02 <0.03 .72 ± 0.14 <LLD 

9-16-99 Chinook Salmon <0.12 <0.06 .27 ± 0.33 <0.04 <0.03 <0.04 <0.04 <0.12 0.53 ± 0.25 <LLD 

9-16-99 Brown Trout <0.22 <0.06 5.42 ± 0.56 <0.06 <0.06 <0.07 <0.06 <0.13 < 1.04 <LLD 

9-28-99 Smallmouth Bass <0.12 <0.07 6.30 ± 0.51 <0.06 <0.07 <0.07 <0.06 <0.13 0.78 ± 0.23 <LLD 

9-16-99 Walleye <0.20 <0.08 4.50 ± 0.54 <0.08 <0.09 <0.06 <0.06 <0.14 <0.99 <LLD
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GAMMA EMITTERS 

SA ?EDAT 9, SAMLETE 110 all.5 C111,mI4l; s47< Z5 ii426 

J. A. FITZPATRICK -03 -

5-18-99 Lake Trout <106 <32 3970 ± 235 <26 <32 <24 <25 <70 541± 172 <LLD 

6-2-99 Brown Trout <60 <26 5390± 186 <25 <24 <23 <21 <59 595 ± 153 <LLD 

6-17-99 Smallmouth Bass <83 <26 4210± 197 <21 <22 <20 <19 <57 306 ± 117 <LLD 

6-9-99 Walleye <108 <33 3600± 207 <24 <25 <24 18 ± 7 <63 260 ± 76 <LLD 

9-28-99 Chinook Salnon < 142 <77 6430± 535 <76 <68 <70 <64 < 185 791 ±:327 <LLD 

9-29-99 Brown Trout < 152 <51 5190± 442 <52 <59 <59 <52 < 132 1080 ± 364 <LLD 

9-29-99 Smallmouth Bass <160 <46 6080± 510 <57 <61 <44 <70 <171 <1310 <LLD 

9-29-99 alleye < 147 <64 P410 ±:560 <58 <88 <60 <60 < 126 <972 <LLD 

NINE MILE POINT - 02 

6-9-99 Brown Trout <65 <33 4110 ±:235 <26 <29 <23 <25 <62 410 ± 128 <LLD 

5-21-99 Smailmouth Bass <92 <27 3720 ±:206 <23 <21 <22 < 19 <66 318 ± 113 <LLD 

5-21-99 Walleye <76 <32 4090 ±:235 <27 <24 <19 16 ±:7 <53 ±09 ± 171 <LLD 

9-29-99 Chinook Salmon < 177 <66 5520 ± 470 <53 <59 <72 <64 < 144 870 ± 356 <LLD 

9-28-99 Brown Trout < 149 <62 5500 ±:451 <63 <58 <54 <48 < 161 < 1090 <LLD 

9-16-99 Smallmouth Bass <242 <82 230 ± 635 <80 <74 <65 <74 < 156 375 ±:212 <LLD 

19-28-99 Inalleve < 168 <82 ý930 ± 580 <52 <98 <58 <48 < 152 030 ± 257 <LLD
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TABLE 6B 

CONCENTRATION OF GAMMA EMITTERS IN FISH SAMPLES

�.. ... d� ,,t ...(1 IIL.�. hxiM� 4- 1 dama



OSWEGO CONTROL -00 

5-19-99 Lake Trout <140 <45 3980 ± 232 <28 <37 <27 <23 <74 545 ± 99 <LLD 

5-28-99 Brown Trout <65 <26 3120 ± 187 <20 <18 <24 <22 <59 347 ± 92 <LLD 

6-8-99 Smalhnouth Bass <70 <31 5860 ± 188 <22 <20 <23 <20 <57 790 ± 127 <LLD 

5-28-99 Walleye <58 <29 5560 ± 186 <23 <19 <21 <22 <29 718 ± 140 <LLD 

9-16-99 Chinook Salmon < 116 <64 5270 ± 330 <43 <34 <43 <44 < 117 533 ± 246 <LLD 

9-16-99 Brown Trout <223 <62 5240 ± 560 <60 <63 <66 <58 < 131 < 1040 <LLD 

9-28-99 Smallmouth Bass < 119 <73 6300 ± 509 <63 <68 <74 <60 < 128 83 ± 234 <LLD 

9-16-99 Walleye < 198 <75 4500 ± 537 <76 <86 <62 <56 < 135 <990 <LLD
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TABLE 6B (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN FISH SAMPLES 

Results in units of pCi/kg (wet) ± 1 sigma



TABLE 7 

CONCENTRATION OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 

Results in units of pCi/liter + 1 sigma 

LOCATION- NMINEMLE POINT U-1 MNET* 1999 

:f- I C FEBR• Y" ". .:":.".'.••.•-.: • ...... .. . CH• L •" • •: 

K-40 2S 9 219 +12 30 +8 213 +12 205 ± 25 37 +6 

Ra-226 36 +16 89 +15 56 +13 124 +19 <91 7S :10 

Cs-134 <2.10 < 2.32 < 2.23 <2.19 < 4.98 < 1.57 

Cs-137 < 1.72 <2.23 <2.06 <2.27 <4.61 < 1.73 

Zr-95 < 3.76 < 4.34 < 3.84 < 4.28 < 11.1 < 3.55 

-95 < 2.19 < 2.86 < 2.66 < 3.14 < 7.28 < 2.71 

Co-58 < 2.20 < 2.62 < 2.16 < 2.56 <5.32 < 2.12 

Mn-54 < 1.94 <2.20 <2.28 <2.47 <4.28 < 1.74 

Fe-59 <5.01 < 4.79 < 5.34 <5.17 < 11.7 < 4.84 

Co-60 <2.78 <2.31 <2.68 <2.17 <5.34 < 1.73 

Zn-65 < 4.37 < 2.99 <4.99 < 3.08 < 11.2 < 4.08 

1-131 <5.47 <5.84 <5.69 <7.58 < 14.1 < 13.6 

Ba/La-140 <5.25 <4.84 <7.37 <5.67 < 10.0 <9.72 
S..... . . .. ... •,• ........ ... ............ .. . . .••" • !•• 

'UQ ID I F, LY A:AUGUST 'ý-m EP MBROTOBER 'NOVEMERt*wEB 

K-40 203 15 77 10 214 20 132 ± 21 237 17 210 16 

Ra-226 134 19 73 14 108 21 <97 96 25 133 19 

Cs-134 < 1.35 <2.08 <2.67 <4.33 < 3.08 <2.51 

Cs-137 <2.47 < 1.87 <2.69 <4.81 <2.99 <2.83 

Zr-95 <5.62 <4.66 <6.93 <9.33 <5.80 <5.54 

Nb-95 < 3.92 < 2.66 < 5.06 < 5.64 < 3.92 < 3.26 

Co-58 < 3.24 < 2.33 < 4.08 <4.93 < 3.52 < 3.06 

Mn-54 < 2.75 < 2.22 <2.92 < 5.24 < 3.26 < 2.64 

Fe-59 < 7.96 < 5.66 < 9.94 < 12.8 < 7.34 < 7.02 

Co-60 < 2.44 < 2.30 < 3.80 < 4.86 < 2.62 < 2.89 

Zn-65 < 5.21 <5.29 < 7.92 < 11.0 < 3.91 < 5.40 

1-131 < 14.8 <5.62 < 14.7 < 13.9 <9.24 <9.79 

Ba/La-140 < 11.6 < 5.92 < 12.6 < 11.0 < 7.80 < 9.95 

* - Optional sample
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K-40 
Ra-226 
Cs-134 
Cs-137 
Zr-95 
Nb-95 
•o-58 
Mn-54 
Fe-59 
Co-60 
Zn-65 
1-131

K-40 
Ra-226 
Cs-134 
Cs-137 
Zr-95 
Nb-95 
Co-58 
Mn-54 
Fe-59 
Co-60 
Zn-65 
1-131 
Ba/La-140

31 ± 10 
48 ±22 
<2.30 
<2.75 
<5.18 
< 3.73 
< 3.28 
<2.96 
< 8.05 
<2.90 
<8.72 
<7.47

269 ± 23 
95 +20 

<3.96 
<4.19 
<8.42 
<5.39 
<4.54 
<4.21 
<9.99 
< 4.05 
< 10.2 
< 14.2 
< 12.5

247 ± 22 
60 ±21 
< 2.94 
<4.24 
<8.36 
<4.88 
<4.93 
< 4.08 
<9.44 
< 4.57 
< 8.93 
<8.94 
-- K'

174 ± 15 
113 ± 18 

<2.22 
<2.53 
<4.69 
<3.12 
<2.60 
< 2.45 
<5.85 
<2.95 
<5.58 
<7.43 
<7.32

209 ±26 
<93 

<4.34 
<5.26 
< 11.0 
<6.09 
<5.80 
<4.79 
< 11.4 
<6.29 
< 13.5 
< 15.0

219 ± 14 
76 ± 16 

<2.58 
< 2.59 
<5.22 
< 3.59 
< 3.08 
<2.46 
<6.38 
< 2.77 
< 6.45 
< 13.7 
< 9.23

** - Optional sample
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TABLE 7 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 

Results in units of pCi/liter ± 1 sigma

52± 8 
68 ± 15 
<2.00 
< 1.85 
<4.30 
<2.54 
<2.59 
< 2.07 
<6.07 
<2.43 
<5.02 
<6.61

279 ±22 
55 ± 20 
< 3.05 
<3.66 
<6.54 
<4.64 
<4.48 
<3.95 
< 8.77 
< 3.59 
< 8.67 
<11.8 
<8.09

256 ± 13 
106 ± 17 

< 1.43 
< 2.45 
<4.36 
< 1.94 
<2.85 
<2.39 
<5.45 
<2.11 
<3.13 
<8.09

221 ± 16 
92 ±18 
<2.37 
<2.53 
<4.99 
<3.90 
< 2.88 
<2.99 
<6.71 
<3.11 
<6.65 
<6.82 
<6.68

245 ± 22 
65 ±20 
<4.48 
< 3.88 
< 10.8 
<6.85 
<4.87 
< 4.72 
<13.1 
<4.07 
<9.97 
< 7.73 
-C A1I2

207 + 17 
99 ±30 
<2.66 
<2.81 
<5.81 
<4.10 
<3.32 
<2.91 
<6.90 
<3.16 
<6.57 
< 12.1 
< 9.25

** - Ootional sample I I



TABLE 7 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 

Results in units of pCi/liter ± 1 sigma 

LOATION: OSwIEG STEAM STATION* 1999 

K-40 230 ±= 22 < 37 254 +23 42 +12 171 +20 68 +9 

tRa-226 88 ±= 29 74 ±= 16 130 +26 67 5=19 102 +25 54 5=14 

Cs-134 < 3.31 < 3.01 < 3.46 < 1.73 < 3.52 <2.36 

Cs-137 < 3.54 <2.86 < 3.68 < 2.56 < 3.57 <2.12 

Zr-95 < 7.62 <5.78 < 7.73 <4.91 <7.53 < 5.05 

b95 < 4.69 < 3.59 < 5.04 < 4.05 < 5.32 <4.24 

Co-58 < 4.43 <2.87 < 4.80 < 3.13 < 4.83 < 3.21 

ln-54 < 3.42 < 2.95 < 3.96 <3.10 < 4.18 <2.54 

Fe-59 < 9.93 < 7.45 < 8.06 < 8.52 <8.15 < 7.78 
•o-60 < 4.67 < 3.65 < 4.80 < 2.41 < 4.65 < 2.54 

Zn-65 < 8.64 < 7.24 < 9.68 < 6.53 < 8.78 < 5.99 

-131 < 8.63 < 7.02 < 10.4 < 9.61 < 10.6 < 13.5 

Ba/La-140 <9.82 <7.12 <9.90 <9.42 < 10.0 < 10.8 

NUCLIDF UL ;AV.G.s$T;:, ::~: EPT B. OCTOBJ. l wvEME DIhE4MJBE 

K-40 162 ± 14 195 ± 20 224 ± 19 202 26 160 16 231 20 

Ra-226 117 ± 18 97 ± 22 123 ± 21 68 27 50 16 83 22 

s-134 < 2.19 < 3.80 < 2.76 <4.05 < 3.01 < 3.28 

s-137 < 2.67 < 3.25 < 3.18 < 4.13 <2.97 < 3.79 

Zr-95 < 3.95 <7.28 < 5.83 < 8.54 < 5.90 <6.62 

-95 < 3.38 <5.11 < 4.32 < 5.71 < 3.72 <4.91 

o-58 < 3.02 < 4.64 < 3.24 < 5.25 < 3.72 <4.01 

Mn-54 < 2.89 < 3.94 < 3.47 < 3.91 < 2.93 < 3.44 

Fe-59 < 6.02 <9.82 < 9.20 < 10.9 < 6.17 < 9.79 

Co-60 < 2.53 < 5.23 < 3.54 < 5.06 < 3.05 < 3.17 

Zn-65 <6.01 < 8.66 < 7.55 < 8.57 < 7.07 < 8.53 

1-131 <8.26 < 11.9 < 11.0 < 12.2 <8.55 < 13.9 

Ba/La-140 < 8.03 < 11.2 < 10.7 < 14.1 < 6.49 < 12.0 

• - Sample required by the Technical Specifications.
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TABLE 7 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 

Results in units of pCi/liter ± 1 sigma

;-40 159 ± 24 242 ± 13 245 ± 13 194 ± 21 181 ± 24 238 ± 7 

Ra-22 6  <94 79 ± 15 81 ± 15 65 ± 21 66 ± 20 69 ± 8 

Cs-134 < 3.02 < 2.09 < 1.36 < 3.45 < 4.43 <0.78 

:s-137 <4.78 <2.12 <2.21 <4.01 <4.96 < 1.22 

Zr-95 < 10.6 <4.14 <4.73 <7.98 <9.34 <2.75 

Nb-95 <6.50 <2.73 < 3.33 < 5.18 <6.57 < 2.04 

0o-58 <5.77 <2.77 <2.77 <4.51 <5.18 < 1.59 

Mn-54 <4.57 <2.20 <2.32 < 3.66 <5.39 < 1.19 

Fe-59 < 12.3 <5.36 <5.66 < 10.4 < 11.4 <3.82 

Co-60 <5.09 <2.14 <2.22 <4.09 <5.35 < 1.23 

Zn-65 < 12.4 <5.30 < 2.93 <8.15 < 11.9 < 1.66 

[-131 < 13.6 <6.00 < 10.4 < 13.8 < 14.5 < 12.1 

BaILa-140 < 12.0 <5.07 <7.42 < 10.9 < 15.0 <6.63 

I N1J~U2 JULY AUUT$PhI1RocTQIRNVM '..  

K-40 67 ± 10 267 ± 13 204 ± 20 190 ±27 244 ± 17 288 ± 14 

Ra-226 72 ± 14 82 ± 15 104 ± 20 <99 61 ± 18 73 ± 14 

Cs-134 < 2.29 < 2.08 < 2.88 < 4.84 < 2.79 < 1.59 

Cs-137 <2.12 <2.08 <2.83 <4.54 <2.97 <2.48 

Zr-95 < 4.48 < 3.75 <6.56 < 9.64 <5.16 < 4.75 

-95 < 2.84 <2.68 < 4.94 < 6.40 < 3.91 < 3.11 

Co-58 < 2.58 < 2.44 <4.05 < 5.75 < 3.60 < 2.96 

Mn-54 <2.24 < 2.20 < 3.47 < 4.04 < 3.12 < 2.62 

Fe-59 < 5.51 < 5.03 < 8.87 < 10.9 < 7.42 < 5.50 

Co-60 < 2.45 < 2.16 < 4.26 < 5.59 <2.97 < 2.68 

Zn-65 < 5.32 < 5.47 < 7.30 < 14.0 < 3.92 < 2.99 

1-131 <7.46 <6.38 < 14.8 < 13.9 < 10.2 < 10.7 

Ba/La-140 <6.47 <5.11 < 13.1 < 14.2 <7.47 <6.42 

* - Optional sample.
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TABLE 7 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 

Results in units of pCi/liter ± 1 sigma

C-40 70 ± 10 42 ± 9 41 ± 9 170 ± 21 199±20 <25 

ta-226  65 ± 16 292 ± 12 44 ± 10 59 ± 23 57 20 83 ± 14 
's-134 <2.08 <2.03 <2.06 < 4.03 < 3.46 < 1.48 

Cs-137 < 1.93 <2.00 < 2.00 < 4.19 < 3.57 < 2.29 

Zr-95 < 3.72 < 3.47 < 3.80 < 7.74 <6.18 < 4.56 

Nb-95 < 2.63 < 2.32 < 2.43 < 5.64 < 4.89 < 3.53 

Co-58 < 2.28 < 2.21 <2.71 < 5.61 < 4.51 < 2.59 

qn-54 < 2.03 < 2.24 < 2.42 < 4.49 < 3.44 < 2.33 

Fe-59 <5.70 <5.66 <5.48 < 10.8 < 10.0 <7.24 

Co-60 < 2.41 < 2.71 < 2.81 < 4.87 < 4.34 < 2.38 

Zn-65 < 5.04 < 4.53 < 5.04 < 10.3 < 8.45 < 5.22 

1-131 <5.95 <5.15 <5.32 < 14.3 < 10.4 < 11.7 

BaLa-140 <5.45 <6.98 <7.17 < 14.1 < 11.3 <9.27 

NUCUDB J~~~ ~~ULY AUGUST EIEBROT ll?' NVM8RD eBR 

K-40 58 ± 9 77+ 11 184 ± 15 178 ± 16 167 ± 16 143 ± 11 

Ra-226 48 ± 12 60 ± 10 106 ± 20 61 ± 20 54 ± 15 70 ± 13 

Cs-134 < 2.19 < 2.27 < 2.37 < 2.75 < 1.85 < 1.82 

Cs-137 < 2.13 < 2.00 < 2.34 < 2.88 < 2.87 < 1.89 

Zr-95 < 4.38 < 4.22 <5.30 < 5.45 < 6.03 < 3.57 

Nb-95 < 2.62 < 2.56 < 3.47 < 4.18 < 3.73 < 2.16 

Co-58 < 2.43 < 2.62 < 2.68 < 3.69 < 3.19 <2.04 

Mn-54 < 2.37 < 2.30 <2.71 < 3.05 < 3.20 < 1.91 

Fe-59 < 5.33 < 6.25 < 5.96 <7.70 <7.35 < 5.07 

Co-60 <2.30 <2.33 <3.07 <3.52 <2.81 <2.39 

Zn-65 < 5.39 < 4.53 < 5.46 <7.60 <7.42 < 4.25 

1-131 < 5.67 < 5.92 < 6.98 < 8.75 < 7.80 < 4.16 

Ba/La-140 < 5.28 < 6.17 < 6.79 < 7.28 <8.10 < 4.93 

- Sample required by the Technical Specifications.



TABLE 8 

CONCENTRATION OF TRITIUM IN SURFACE WATER SAMPLES 
(QUARTERLY COMPOSITE SAMPLES)

1Ij�ii1k hi iinift nf nCi/1it�r + 1 �imna

LOCATION PERIOD DATE TRITIUM 

JAF INLET * First Quarter 01/04/99 - 03/31/99 < 170 

Second Quarter 03/31/99 - 07/04/99 250 + 100 

Third Quarter 07/04/99 - 10/01/99 270 -L 170 

Fourth Quarter 10/01/99 - 12/30/99 180 ± 110 

NMP-1 INLET ** First Quarter 01/04/99 - 03/31/99 280 -" 110 

Second Quarter 03/31/99 - 06/30/99 190 ± 100 

Third Quarter 06/30/99 - 09/30/99 350 + 160 

Fourth Quarter 09/30/99 - 12/20/99 < 170 

NMP-2 INLET ** First Quarter 01/04/99 - 03/31/99 < 170 

Second Quarter 03/21/99 - 06/30/99 < 170 

Third Quarter 06/30/99 - 09/30/99 380 + 180 

Fourth Quarter 09/30/99 - 12/30-99 < 170 

OSWEGO CITY WATER ** First Quarter 01/04/99 - 03/31/99 < 170 

Second Quarter 03/31/99 - 06/30/99 220 ± 100 

Third Quarter 06/30/99 - 09/30/99 270 + 170 

Fourth Quarter 09/30/99 - 12/30/99 < 170 

OSWEGO STEAM STATION * First Quarter 01/04/99 - 03/31/99 280 ± 110 

(CONTROL) Second Quarter 03/31/99 - 06/30/99 220+ 100 

Third Quarter 06/30/99 - 09/30/99 510 ± 160 

Fourth Quarter 09/30/99 - 12/30/99 < 170 

• - Sample required by the Technical Specifications.  

"• - Optional sample.
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I. I

D1 On Site 
D2 On Site 
E On Site 
F On Site 
G On Site 
R-5 Off Site-Control 
Dl Off Site 
D2 Off Site 
E Off Site 
F Off Site 
G Off Site 
DeMass Rd., SW Oswego-Control 
Pole 66, W. Boundary-Bible Camp 
Energy Info. Center - Lamp Post, SW.  
East Boundary-JAF, Pole 9 
H On Site 

On Site 
On Site 

K On Site 
N. Fence, N. of Switchyard, JAF 
N. Light Pole, N. of Screenhouse, JAF 
N. Fence, N. of W. Side Screenhouse, JAF

IYY~lf ~Y ___________ ___________

3 
4 
5 
6 
7* 
8 
9 
10 
11 
12 
13 
14* 
15* 
18* 
19 
23* 
24 
25 
26 
27 
28 
29

13 + 1.2 
4.2 ± 0.5 
4.2 ± 0.6 
4.0 +0.1 
3.3 ± 0.2 
4.8 ± 0.3 
4.1 ±0.2 
4.5 ± 0.2 
4.3 ± 0.4 
3.8 ± 0.3 
4.3 ± 0.3 
4.5 ± 0.5 
3.8 - 0.6 
4.4 ± 0.5 
4.8 ± 0.5 
5.7 ± 0.6 
4.2 ± 0.3 
4.1 ± 0.2 
4.4 ± 0.4 
19.6 ± 0.7 
30.8 ±:3.8 
24.7 ±:4.3

28.4 + 3.8 
5.0 ± 0.4 
4.7 + 0.4 
4.4 ± 0.2 
5.0 + 1.4 
7.1 ± 1.5 
4.4 ± 0.9 
4.6 + 0.6 
4.6 ± 0.4 
4.8 ± 0.9 
4.5 ± 0.5 
4.7 ± 0.6 
4.5 ± 0.6 
5.6 ± 0.7 
5.3 ± 0.6 
7.7 ± 1.4 
5.6 ± 0.8 
4.6 ± 0.3 
5.4 ± 0.4 
53.3 ± 8.1 
59.3 ±55.7 
57.7 +- 10.0

25.1 ±2.5 
5.1 ±:0.6 

(1) 
4.4 ± 0.2 
4.2 ± 0.3 
5.3 5:0.4 
4.1 ±0.3 
4.9 ± 0.4 
4.3 ± 0.2 
4.1 ± 0.1 
4.4 ± 0.3 
4.4 ± 0.3 
4.0 ± 0.4 
4.6 ± 0.5 
4.6 5:0.3 
6.5 ±:0.4 
5.1 + 0.1 
4.8 ± 0.6 
4.9 ± 0.4 
46.6 + 3.9 
49.5 ± 3.0 
49.2 ± 2.5

14. ± 0. 0.I ie 9
14.1 +0.8 4.7 +0.1 
4.9 ± 0.3 
4.5 + 0.3 
3.9 ± 0.3 
5.2 ± 0.3 
4.6 ± 0.3 
5.0 ±:0.2 
4.4 ± 0.3 
4.5 ± 0.1 
4.7 + 0.5 
4.6 ± 0.2 
4.2 ± 0.2 
5.0 ± 0.4 
4.7 ± 0.1 
5.6 + 0.3 
5.2 ± 0.3 
4.4 + 0.3 
4.5 + 0.3 

27.1 ± 1.6 
35.8 + 4.2 

(1)

0.2 miles @ 690 0.4 miles @ 140o 
0.4 miles @ 1750 
0.5 miles @ 210o 
0.7 miles @ 2500 
16.4 miles @ 420 
11.4 miles @ 800 
9.0 miles @ 117o 
7.2 miles @ 1600 
7.7 miles @ 1900 
5.3 miles @ 2250 
12.6 miles @ 2260 
0.9 miles @ 2370 
0.4 miles @ 2650 
1.3 miles @ 81o 
0.8 miles @ 700 
0.8 miles @ 980 
0.9 miles @ 1100 
0.5 miles @ 132o 
0.4 miles @ 600 
0.5 miles @ 680 
0.5 miles @ 650
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* nnnt'M

N Fence (NW) JAF 
N Fence (NW) NMP-1 
N Fence, Rad Waste, NMP-1 
N Fence, NE, JAF 
Phoenix, NY-Control 
Liberty & Bronson Sts., E. of OSS 
East 12th & Cayuga Sts., Osw. School 
Broadwell & Chestnut Sts., Fulton H.S.  
Liberty St., & Co Rt 16, Mexico H.S.  

as Substation & Co Rt 5 - Pulaski 
Rt 104 - New Haven School (SE Corner) 
Co Rt 1A - Alcan (E. of E. Entrance Rd.) 
Unit 2, N. Fence, N. of Reactor Bldg.  
Unit 2, N. Fence, N. of Change House 
Unit 2, N. Fence, N. of Pipe Bldg.  
AF, E. of E. Old Lay Down Area 

Co Rt 29, Pole #63, 0.2 mi. S. of Lake Rd 
Co Rt 29, Pole #54, 0.7 mi. S. of Lake Rd 

Miner Rd., Pole #16, 0.5 mi. W. of Rt 29 
Miner Rd., Pole #1 1/2, 1.1 mi. W of Rt 29 

,Lakeview Rd, Tree, 0.45 mi. N. of Miner Rd

aryy I 1
17.1 ± 1.0 
6.0 + 0.2 
8.7 ± 0.5 
7.2 ± 0.3 
4.0 + 0.2 
4.3 ± 0.5 
4.2 ± 0.6 
4.5 ±0.1 
4.3 ± 0.3 
4.1 ±0.3 
4.3 ± 0.4 
4.5 ± 0.4 
7.2 ± 0.7 
5.2 ± 0.5 
4.6 + 0.4 
5.1 ±0.4 
3.8 ± 0.4 
4.0 ± 0.5 
4.4 ± 0.3 
4.3 ± 0.3 
4.0 ± 0.3

34.2 ± 3.2 
6.8 ± 0.5 
9.4 ± 1.4 
12.2 ± 1.2 
4.4 ± 0.8 
5.4 ± 1.0 
5.5 ± 1.3 
5.2 ± 0.5 
4.9 ±:0.5 
5.5 ± 1.1 
4.8 ± 0.2 
5.5 ± 0.8 
5.7 ± 1.0 
9.3 ± 1.4 
9.9 ± 1.7 
6.6 ± 1.2 
4.6 ±0.1 
5.0 ± 0.6 
7.5 ± 1.2 
5.8 ± 1.1 
4.6 + 0.4

26.9 ± 1.4 
6.8 ± 0.7 
8.5 ± 0.8 
11.2 ±:0.6 
3.7 ± 0.3 
4.3 ± 0.1 
4.1 ± 0.1 
4.5 ± 0.3 
4.2 ± 0.3 
4.6 + 0.2 
4.6 ± 0.2 
4.0 ± 0.2 
7.2 ± 0.7 
6.3 ± 0.2 
7.1 ±0.5 
5.2 ± 0.3 
4.5 ± 0.3 
4.5 ± 0.2 
4.0 ± 0.2 
4.1 ±0.4 
4.8 ± 0.3

17.5 +1.2 7.5 ± 0.5 
9.4 ± 0.5 
7.9 + 0.7 
4.6 ± 0.2 
4.8 ± 0.3 
4.4 - 0.1 

(1) 
4.1 ±0.3 
4.4 ± 0.3 
4.9 + 0.4 
4.5 +0.1 
7.0 ± 0.6 
5.9 ± 0.4 
8.0 ± 0.8 
5.2 ± 0.3 
4.4 ± 0.2 
4.7 ± 0.4 
4.5 ± 0.2 
4.3 ± 0.2 
4.4 + 0.3

0.4 miles @ 570
0.2 miles a 276o 0.2 miles @ 292 0 
0.6 miles @ 69o 
19.8 miles @ 1700 
7.4 miles @ 2330 
5.8 miles @ 227 0 
13.7 miles @ 1830 
9.3 miles @ 1150 
13.0 miles @ 750 
5.3 miles @ 123o 
3.1 miles @ 2200 
0.1 miles @ 5o 
0. 1 miles @ 25o 
0.2 miles @ 45o 
1.0 miles @ 900 
1.1 miles @ 1150 
1.4 miles @ 133o 
1.6 miles @ 159o 
1.6 miles @ 181o 
1.2 miles @ 20 0 o
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30 
31 
39 
47 
49* 
51 
52 
53 
54 
55 
56* 
58* 
75* 
76* 
77* 
78* 
79* 
80* 
81* 
82* 
83* I m



1yy, ____________________ _____________________ 

__________________________ 
r r 

4.2 ± 0.5 4.5 ± 0.2 1.lmiles@225 0

Lakeview Rd. N, Pole #6117, 200 Ft. N. of Lake Rd.  

Unit 1, N. Fence, N. of W. Side of Screenhouse 

Unit 2, N. Fence, N. of W. Side of Screenhouse 
Unit 2, N Fence, N. of E. Side of Screenhouse 
Hickory Grove Rd., Pole #2, 0.6 mi. N. of Rt. 1 
Leavitt Rd., Pole #16, 0.4 mi. S. of Rt 1 

Rt. 104, Pole #300, 150 Ft. E of Keefe Rd.  
Rt. SIA, Pole #59, 0.8 mi. W. of Rt. 51 
Maiden Lane Rd., Power Pole, 0.6 mi., S of Rt. 104 

Rt. 53, Pole 1-1, 120 Ft. S. of 104 
Rt. 1, Pole #82, 250 Ft. E. of Kocher Rd.  
Lakeshore Camp Site, from Alcan W. Access Rd., Pole #21, 1.2 mi. N.  
ofRt. 1 
Creamery Rd., 0.3 mi. S. of Middle Rd., Pole 1 1/2 

Rt. 29, Env. Station R4, 200 Ft. N. of Miner Rd.  

Lake Rd.. Pole #145, 0.15 mi. E. of Rt. 29

4.4 ± 0.3 
8.9 ±:0.6 
7.2 ± 0.7 
6.7 ± 0.6 
4.2 ±:0.4 
4.8 ±:0.4 
3.6 ±:0.4 
3.9 ±:0.6 
4.1 ±0.4 
4.1 ±0.3 
3.7 ±:0.4 

3.8 ± 0.2 
3.6 ± 0.1 
3.9 ± 0.4

I IYY6.1 ± 1.7
6.1 :1.7 
12.3 ±:0.9 
8.2 ±:1.7 
6.6 ±:1.1 
5.1 ± 0.6 
5.2 +:0.6 
4.5 ± 0.2 
4.9 ±:0.7 
5.6 ±:0.9 
4.8 ± 0.5 
4.9 ± 0.5 

4.1 ±:0.6 
4.4 ±:0.4 
5.1 ±:0.5

4.2 +0.5 8.7 ±:0.8 
6.3 ± 0.5 
5.7 ± 0.7 
4.3 ± 0.5 
5.2 + 0.4 
4.4 ± 0.3 
4.1 ±:0.1 
4.4 ± 0.3 
3.9 ± 0.2 
3.7 ± 0.5 

3.7 ± 0.3 
4.2 ± 0.2 
4.2 ± 0.4 
A 0 -. A A

4.5 50.2 10.2 ±:0.9 
7.9 ± 0.4 
6.7 ±:0.6 
4.8 + 0.5 
4.8 ±:0.4 
4.5 ± 0.6 
4.5 ± 0.3 
5.0 ± 0.2 
4.7 ±:0.5 
4.0 ± 0.2 

3.9 ± 0.2 
4.0 ± 0.3 
4.3 ±:0.3 
,A Q4-05;

1 •.6 ± U.. J J.U- Z- V. I , ' . -

1.1 miles @ 225o 0.2 miles @ 2940 
0.1 miles @ 3150 
0.1 miles @ 3410 
4.8 miles @ 970 
4.1 miles @ 1110 
4.2 miles @ 1350 
4.8 miles @ 1560 
4.4 miles @ 1830 
4.4 miles @ 205o 
4.7 miles @ 2230 

4.1 miles @ 237o 
3.6 miles @ 1990 
1.8 miles @ 143o 
1.2 miles @ 1010
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86* 
87* 
88* 
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NMP Rd., 0.4 miles N. of Lake Rd., Env. Station R1 Off-Site 

Rt. 29 and Lake Rd., Env. Station R2 Off-Site 

Rt. 29, 0.7 mi. S. of Lake Rd., Env. Station R3 Off-Site 

EOF/Env. Lab, Oswego Co. Airport (Fulton Airport), Rt. 176, E. Driveway 
Lamp Post 
EIC, East Garage Rd., Lamp Post 

Parkhurst Road, Pole 23 1/2-A, 0.1 mi. S. of Lake Rd.  

Lakeview Road, Pole 36, 0.6 mi. S. of Lake Rd.  

Shoreline Cove, E of NMP-1, Tree on W Edge 

Shoreline Cove, E of NMP-1, Tree 30 Ft. S. of TLD #106 

Lake Rd. Pole #142 - 300' East of Co. Rt. 29 (S) 
Lake Rd. Tree 300' E. of Co. Rt. 29 (N) 

Sterling, NY - Control Blasiak Residence 

Baldwinsville, NY - Control Coates Residence

4.3 ±0.4 
5.2 + 0.2 
3.9 + 0.3

3.9 ± 0.4 
5.0 ± 0.4 
5.1 ±0.4 
4.1 ±0.4 
5.9 ± 0.4 
5.0 ± 0.3 
4.2 ± 0.2 
4.3 ± 0.4 
4.2 ± 0.4 
3.8 ± 0.5

5. ± 0. 4.I .
5.1 +0.5 6.0 ± 0.9 
4.6 + 0.2

5.1 ±0.7 
5.0 + 0.5 
5.4 ± 0.9 
5.6 ± 0.7 
6.1 ±0.6 
6.0 ± 0.6 
5.8 ± 1.0 
5.1 ±:1.2 
5.0 ± 0.8 
5.1 ±0.8

4.2 +0.1 4.6 + 0.2 
4.4 ± 0.3

4.9 ± 0.3 4.2 ± 0.3 
4.9 +0.1 
4.7 + 0.2 
5.5 ± 0.4 
5.6 ± 0.4 
4.8 ± 0.2 
3.6 ± 0.4 
4.2 ± 0.3 
4.2 ± 0.2

4.9 ± 0.3 
4.7 + 0.3 
4.4 ± 0.3 

4.4 ±0.4 
4.6 ± 0.4 
4.1 ±0.3 
4.3 + 0.3 
4.9 ±:0.3 
5.1 ±0.6 
4.1 ±0.3 
4.5 ± 0.5 
3.6 ± 0.2 
3.9 ± 0.3

1.8 miles @ 880 1.1 miles @ 1040 
1.5 miles @ 1320 

11.9 miles @ 1750 

0.4 miles @ 2670 
1.4 miles @ 1020 
1.4 miles @ 1980 
0.3 miles @ 2740 
0.3 miles @ 2720 
1.1 miles @ 1040 
1.1 miles @ 1030 
26.4 miles @ 1660 
21.8 miles 0 2140

(1) TLD lost in the field.  
(2) Direction and distance based on NMP-2 reactor centerline and sixteen 22.50 sector grids.  

* Technical Specification location
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1000

D1 On Site 
D2 On Site 

On Site 
F On Site 
G On Site 
R-5 Off Site-Control 

1 Off Site 
D2 Off Site 
E Off Site 
F Off Site 
G Off Site 
DeMass Rd., SW Oswego-Control 

ole 66, W. Boundary-Bible Camp 
Energy Info. Center-Lamp Post, SW.  
East Boundary-JAF, Pole 9 
H On Site 
I On Site 
I On Site 
K On Site 
N. Fence, N. of Switchyard, JAF 
N Light Pole, N. of Screenhouse, JAF I1

37.3 + 3.4 
12.0 - 1.5 
12.1* 1.6 
11.5*k 0.3 
9.4 ± 0.5 
12.8 ± 0.7 
11.1± 0.5 
12.0 *: 0.7 
11.5 ± 1.0 
10.3± 0.8 
12.4 ± 0.9 
13.0* 1.3 
9.6* 1.4 
11.0± 1.2 
13.0 ± 1.4 
15.6 * 1.7 
11.5± 0.9 
11.3 -0.5 
11.9± 1.1 
53.4 h 2.0 
84.1 * 10.5

95.6 ± 12.8 
17.0 + 1.4 
13.5 ± 1.1 
12.7 - 0.6 
14.6 ± 4.0 
20.3 * 4.3 
12.5± 2.6 
15.5- 2.1 
13.3- 1.1 
13.9- 2.6 
13.1 + 1.4 
13.6 ± 1.7 
13.1 ± 1.9 
16.2+-2.1 
17.9 ± 2.0 
25.9 1 4.9 
16.1 ± 2.4 
15.3± 0.9 
18.1 - 1.3 

177.6 ± 27.0 
197.6 - 19.0

75.4 ± 7.4 
15.7L -1.7 

(1) 
15.1 ±-0.8 
14.6± 1.0 
18.6* 1.4 
14.9 * 1.3 
15.1 ± 1.2 
14.9 ± 0.7 
13.9 ± 0.5 
15.3 ± 1.1 
15.2± 1.2 
13.7 ± 1.4 
15.7 L 1.9 
13.5 ± 1.0 
19.4* 1.3 
17.5 ± 0.3 
14.3 ± 1.7 
14.8 ± 1.2 

124.2 - 10.5 
132.1- 8.0

42.2 ± 2.4 
13.2 + 0.4 
13.8 ± 0.7 
13.1 ± 0.9 
11.8 ± 0.8 
15.5 ± 1.0 
13.2 - 0.8 
14.5 ± 0.7 
13.2 - 0.9 
13.6 ± 0.4 
14.3 ± 1.4 
13.7 -0.5 
12.8 ± 0.7 
14.7 - 1.2 
14.4 ± 0.4 
16.8 + 0.9 
15.5 0.8 
13.3 ± 0.9 
13.4 - 0.9 
83.0 ± 4.9 

109.9 ± 12.8

0.2 miles @ 690 
0.4 miles @ 140o 
0.4 miles @ 175o 
0.5 miles @ 210o 
0.7 miles @ 2500 
16.4 miles @ 420 
11.4 miles @ 800 
9.0 miles @ 117o 
7.2 miles @ 160o 
7.7 miles @ 190o 
5.3 miles @ 2250 
12.6 miles @ 226o 
0.9 miles @ 2370 
0.4 miles @ 2650 
1.3 miles @ 81o 
0.8 miles @ 70o 
0.8 miles @ 98o 
0.9 miles @ 1100 
0.5 miles @ 132o 
0.4 miles @ 60o 
0.5 miles (a 68o

-79-

3 
4 
5 
6 
7* 
8 
9 
10 
11 
12 
13 
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15* 
18* 

19 
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1'man

r "" r r r
N Fence, N of W Side Screenhouse, JAF 
N Fence (NW) JAF 
N Fence (NW) NMP-1 
N Fence, Rad Waste, NMP-1 
N Fence, NE, JAF 
Phoenix, NY-Control 
Liberty & Bronson Sts., E of OSS 
East 12th & Cayuga Sts., Oswego School 
Broadwell & Chestnut Sts., Fulton H.S.  
Liberty St., & Co Rt 16, Mexico H.S.  
Gas Substation & Co Rt 5 - Pulaski 
Rt 104 - New Haven School (SE Comer) 
Co Rt 1A - Alcan (E. of Entrance Rd.) 
Unit 2, N. Fence, N. of Reactor Bldg.  
Unit 2, N. Fence, N. of Change House 
Unit 2, N. Fence, N. of Pipe Bldg.  
JAF, E. of E. Old Laydown Area 
Co Rt 29, Pole #63, 0.2 mi. S. of Lake Rd 
Co Rt 29, Pole #54, 0.7 mi. S. of Lake Rd 
Miner Rd, Pole #16, 0.5 mi. W. of Rt 29 
Miner Rd, Pole #1 1/2, 1.1 mi. W of Rt 29

67.5± 11.7 
46.8.± 2.7 
15.0 ± 0.6 
21.7 ± 1.3 
19.6 ± 0.9 
11.6 ± 0.6 
11.7 ± 1.3 
11.9 ± 1.8 
12.9 ± 0.3 
12.3 ± 0.8 
11.1 ±-0.7 
11.6 ± 1.1 
11.9±L 1.1 
18.0 ± 1.7 
13.0 ± 1.3 
13.1 ± 1.3 
13.3 ± 1.2 
10.1 ±L 1.1 
10.6 ± 1.2 
11.6L -0.8 
11.4 L 0.7

192.4 .1 33.4 
114.0± 10.8 

19.7.± 1.4 
27.3.4- 4.1 
40.6.± 3.9 
12.5 ± 2.4 
15.4±-2.9 
15.8 ± 3.6 
14.8.± 1.4 
14.2-L 1.6 
15.7 ± 3.1 
13.7 ± 0.7 
18.6 =L 2.7 
16.6 ± 3.1 
27.1.± 3.9 
33.4 ± 5.8 
22.1 ±-4.1 
15.6± 0.3 
16.9 ± 2.1 
25.4 ± 4.0 
19.6 ± 3.6

131.2 + 6.8 
71.8 ± 3.8 
24.1 ±2.6 
29.9 + 2.9 
29.9 ± 1.7 
12.9 ± 1.0 
15.0 ±:0.5 
14.3 ± 0.4 
15.6 ± 1.1 
15.2 + 1.3 
16.4 ± 0.6 
16.7 + 0.8 
11.8 ± 0.6 
25.3 ± 2.4 
22.1 ±0.8 
22.1 ± 1.4 
15.6 ± 1.0 
13.2 ± 1.0 
13.3 - 0.7 
11.7 ± 0.7 
12.0 + 1.2

(1) 53.7 ± 3.8 
21.7 ± 1.6 
27.2 ± 1.4 
24.3 ± 2.2 
13.3 + 0.6 
14.5 ± 0.8 
13.3 ± 0.3 

(1) 
11.8 ± 0.9 
12.8 ± 0.8 
14.1 + 1.1 
13.7 ± 0.3 
20.4 + 1.7 
17.1 ± 1.1 
22.8 ± 2.4 
15.7 ± 0.8 
13.3 ± 0.6 
14.2 + 1.1 
13.7 ± 0.5 
13.1 ± 0.6

0.5 miles @ 650 
0.4 miles @ 57o 
0.2 miles @ 2760 
0.2 miles @ 2920 
0.6 miles @ 69
19.8 miles @ 170o 
7.4 miles @ 2330 

5.8 miles @ 227o 
13.7 miles @ 183o 
9.3 miles @ 115o 
13.0 miles @ 75o 
5.3 miles @ 123o 
3.1 miles @ 2200 
0.1 miles 50 

0.I miles @ 25 0 

0.2 miles @ 45o 
1.0 miles @ 900 
1.1 miles @ 115o 
1.4 miles @ 133o 
1.6 miles @ 159o 

1.6 miles 0 181o
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30 
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TABLE 9B (Continued) 

DIRECT RADIATION MEASUREM[ENT RESULTS 

Results in units of mremlquarterly period ± 1 sigma

100on
III - I - I

Lakeview Rd., Tree, 0.45 mi. N of Miner Rd 
Lakeview Rd. N, Pole #6117, 200 Ft. N. of Lake Rd.  
Unit 1, N. Fence, N. of W Side of Screenhouse 
Unit 2, N. Fence, N. of W Side of Screenhouse 
Unit 2, N. Fence, N. of E Side of Screenhouse 
Hickory Grove Rd., Pole #2, 0.6 mi. N. of Rt. 1 
Leavitt Rd., Pole #16, 0.4 mi. S. of Rt 1 
Rt. 104, Pole #300, 150 Ft. E of Keefe Rd.  
Rt. 51A, Pole #59, 0.8 mi. W. of Rt. 51 
Maiden Lane Rd., Power Pole, 0.6 mi., S. of Rt. 104 
Rt. 53, Pole 1-1, 120 Ft. S. of 104 
Rt. 1, Pole #82, 250 Ft. E. of Kocher Rd.  

Lakeshore Camp Site, from Alcan W. Access Rd., Pole #21, 1.2 mi. N. of 

Rt. 1 
creamery Rd., 0.3 mi. S. of Midadle Rd., Pole 1 1/2

10.7 ± 0.9 
11.7 ± 0.8 
22.2 ± 1.4 
17.9 ± 1.8 
16.7 ± 1.5 
11.3 ± 1.1 
12.9 ± 1.0 
9.8 ± 1.2 
10.4 ± 1.6 
11.0 ± 1.1 
10.8 ± 0.9 
9.9 ± 1.1 

10.2 ± 0.4 
9.5 ± 0.3

13.3 + 1.2 
17.5 ± 4.9 
35.7 ± 2.7 
23.7 ± 4.9 
19.0 ± 3.1 
14.8 ± 1.7 
15.0 ± 1.9 
13.0 ± 0.6 
13.9 + 2.1 
16.1 ± 2.6 
13.7 ± 1.3 
14.1 ± 1.4 

11.8 ± 1.7 
12.5 ± 1.1

16.6 ± 1.0 
14.6 ± 1.6 
30.7 ± 2.9 
22.3 ± 1.9 
20.0 ± 2.4 
15.5 ± 1.7 
18.4 ± 1.3 
15.9 ± 1.2 
14.1 ± 0.3 
15.2 ± 0.9 
13.6 ± 0.7 
12.8 ± 1.7 

13.0 ± 1.0 
14.7 + 0.8

13.3 ± 1.0 
13.6 + 0.6 
29.5 ± 2.6 
22.8 + 1.3 
19.5 ± 1.6 
13.8 ± 1.3 
14.0 + 1.1 
13.0 + 1.7 
13.7 ± 0.9 
15.2 ± 0.6 
14.1 ± 1.6 
12.1 ± 0.5 

11.8 + 0.7 
1213 -4 0.8

1.2 miles @ 2000 
1.1 miles @ 2250 
0.2 miles @ 294o 
0.1 miles @ 3150 
0.1 miles @ 341o 
4.8 miles @ 97o 
4.1 miles @ 111o 
4.2 miles @ 1350 
4.8 miles @ 156o 
4.4 miles @ 183o 
4.4 miles @ 2050 
4.7 miles @ 2230 

4.1 miles @ 237o 
3.6 miles @ 199o
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1Q~Q

Rt. 29, Env. Station R4, 200 Ft. N. of Miner Rd.  
Lake Rd., Pole #145, 0.15 ni. E. of Rt. 29 
NMP Rd., 0.4 miles N. of Lake Rd., Env. Station R1 Off-Site 
Rt. 29 and Lake Rd., Env. Station R2 Off-Site 
Rt. 29, 0.7 mi. S. of Lake Rd., Env. Station R3 Off-Site 

OF/Env. Lab, Oswego Co. Airport (Fulton Airport), Rt. 176, E. Driveway 
LAMP Post 
EIC, East Garage Rd., Lamp Post 
Parkhurst Rd., Pole 23 1/2-A, 0.1 mi. S. of Lake Rd.  
Lakeview Rd., Pole 36, 0.6 mi. S of Lake Rd.  
Shoreline Cove, E of NMP-1, Tree on W Edge 
Shoreline Cove, E of NMP-1, Tree 30 Ft. S. of TLD #106 
Lake Rd Pole #142 - 300' E of Co Rt 29 (S) 
Lake Rd Tree, 300' E. of Co. Rt. 29 (N) 
Sterling, NY - Control Blasiak Residence 
Baldwinsville, NY - Control Coates Residence

I I I I I

10.2 
10.5 
11.9 
14.1 
10.4

+ 1.0 
± 0.7 
± 1.1 
± 0.6 
± 0.9

9.7 ± 1.0 
13.2 + 1.1 
13.5 ± 1.1 
11.1 + 0.9 
15.6 ± 0.9 
13.2 + 0.7 
11.4 + 0.5 
11.7 ± 1.1 
12.2 ± 1.1 
11.1 - 1.5

14.9 
16.7 
14.8 
17.1 
13.2

± 1.4 
± 1.7 
± 1.3 
+ 2.7 
± 0.6

14.8 + 1.9 
14.4 ±:1.4 
15.6 + 2.5 
19.1 + 2.3 
20.8 ± 2.1 
20.1 ± 2.0 
19.5 + 3.2 
17.1 ± 3.9 
14.4 + 2.2 
14.6 + 2.2

14.4 ± 1.4 
14.7 ± 1.3 
14.6 + 0.3 
16.0 ± 0.8 
15.3 ± 1.2 

17.1 + 1.0 
14.3 ± 1.1 
14.4 ± 0.4 
13.8 ±:0.5 
16.6 ± 1.2 
17.0 + 1.1 
14.3 ± 0.6 
10.6 ± 1.1 
14.6 + 1.0 
15.0 ± 0.7

13.1 ± 0.8 
14.9 ± 1.5 
14.8 + 0.9 
14.4 ± 0.9 
13.5 + 1.1 

13.0 ± 1.1 
13.4 ± 1.2 
12.5 + 0.8 
12.9 ± 0.9 
14.0 ± 0.9 
14.7 + 1.6 
12.4 ± 0.8 
13.5 ±:1.4 
10.8 ± 0.6 
11.4 + 1.0

1.8 miles @ 1430 
1.2 miles @ 101o 
1.8 miles @ 880 
1.1 miles @ 104o 
1.5 miles @ 132o 

11.9 miles @ 1750 
0.4 miles @ 2670 
1.4 miles @ 102o 
1.4 miles @ 198o 
0.3 miles @ 2740 
0.3 miles @ 2720 
1. 1 miles @ 104o 
1.1 miles @ 1030 
26.4 miles @ 166o 
21.8 miles a 214o

(1) TLD lost in the field.  
(2) Direction and distance based on NMP-2 reactor centerline and sixteen 22.5' sector grids.  
* Technical Specification location.
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TABLE 10

NMP / JAF SITE 

ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES - OFF-SITE STATIONS 

GROSS BETA ACTIVITY pCilm 3 + SIGMA 

LOCATION 

01/05/99 0.017±0.001 0.021±0.001 0.015±0.001 0.019±0.001 0.018±0.001 0.018±0.001 0.020±0.001 0.018±0.001 0.017±0.001 

01/12/99 0.013±0.001 0.016±0.001 0.015±0.001 0.016±0.001 0.014±0.001 0.012±0.001 0.015±0.001 0.014±0.001 0.015±0.001 

01/19/99 0.011±0.001 0.011±0.001 0.010±0.001 0.011±0.001 0.010±0.001 0.008±0.001 0.010±0.001 0,011±0.001 0.012±0.001 

01/26/99 0.017±0.001 0.019±0.001 0.017±0.001 0.016±0.001 0.018±0.001 0.018±0.001 0.016±0.001 0.017±0.001 0.016±0.001 

02/02/99 0.019±0.001 0.018±0.001 0.021±0.001 0.016±0.001 0,018±0.001 0.016±0.001 0.016±0.001 0.017±0.001 0.018±0.001 

02/09/99 0.015±0.001 0.015±0.001 0.015±0.001 0.014±0.001 0.016±0.001 0.015±0.001 0.015±0.001 0.016±0.001 0.015±0.001 

02/16/99 0.016±0.001 0.019±0.001 0.018±0.001 0.018±0.001 0.017±0.001 0.017±0.001 0.018±0.001 0.018±0.001 0.019±0.001 

02/23/99 0.016±0.001 0.014±0.001 0.016±0.001 0.014±0.001 0.017±0.001 0.015±0.001 0.016±0.001 0.015±0.001 0.014±0.001 

03/02/99 0.016±0.001 0.014±0.001 0.015±0.001 0.015±0.001 0.014±0.001 0.013±0.001 0.017±0.001 0.015±0.001 0.018±0.001 

03/09/99 0.013±0.001 0.013±0.001 0.014±0.001 0.012±0.001 0.012±0.001 0.012±0.001 0.012±0.001 0.012±0.001 0.012±0.001 

03/16/99 0.011±0.001 0.011±0.001 ** 0.010±0.001 0.013±0.001 0.013±0.001 0.012±0.001 0.012±0.001 0.011±0.001 

03/23/99 0.015±0.001 0.017±0.001 0.016±0.001 0.014±0.001 0.016±0.001 0.014±0.001 0.015±0.001 0.012±0.001 0.014±0.001 

03/30/99 0.016±0.001 0.017±0.001 0.015±0.001 0.018±0.001 0.012±0.001 0.017±0.001 0.018±0.001 0.017±0.001 0.015±0.001 

04/06/99 0.017±0.001 0.015±0.001 0.017±0.001 0.015±0.001 0.018±0.001 0.016±0.001 0.017±0.001 0.017±0.001 0.015±0.001 

04/13/99 0.020±0.001 0.018±0.001 0.020±0.001 0.015±0.001 0.012±0.001 0.019±0.001 0.014±0.001 0.015±0.001 0.017±0.001 

04/20/99 0.016±0.001 0.015±0.001 0.016±0.001 0.013±0.001 0.020±0.001 0.016±0.001 0.013±0.001 0.015±0.001 0.011±0.001 

04/28/99 0.036±0.001 0.039±0.001 0.034±0.001 0.029±0.001 0.026±0.001 0.030±0.001 0.030±0.001 0.028±0.001 0.024±0.001 

05/04/99 0.010±0.001 0.011±0.001 0.010±0.001 0.009±0.001 0.010±0.001 0.007±0.001 0.012±0.001 0.010±0.001 0.009±0.001 

05/11/99 0.016±0.001 0.015±0.001 0.016±0.001 0.013±0.001 0.018±0.001 0.015±0.001 0.014±0.001 0.014±0.001 0.014±0.001 

05/18/99 0.012±0.001 0.011±0.001 0.010±0.001 0.009±0.001 0.012±0.001 0.013±0.001 0.012±0.001 0.009±0.001 0.012±0,001 

05/25/99 0.021±0.001 0.02040.001 0.022±0.001 0.02040.001 0.020±0.001 0.02040.001 0.020±0.001 0.023±0.001 0.02240.001 

06/01/99 0.022±0.001 0.020±0.001 0.020±0.001 0.020±0.001 0.021±0.001 0.020±0.001 0.021±0.001 0.017±0.001 0.023±0.001 

06/08/99 0.013±0.001 0.028±0.001 0.013±0.001 0.012±0.001 0.011±0.001 0.013±0.001 0.014±0.001 0.014±0.001 0.012±0.001 

06/15/99 0.015±0.001 0.016±0.001 0.012±0.001 0.014±0.001 0.014±0.001 0.014±0.001 0.013±0.001 0.014±0.001 0.013±0.001 

06/22/99 0.023±0.001 0.024±0.001 0.021±0.001 0.021±0.001 0.022±0.001 0.024±0.001 0.019±0.001 0.021±0.001 0.014±0.001 

06/29/99 0.019±0.001 0.016±0.001 0.017±0.001 0.016±0.001 0.019±0.001 0.015±0.001 0.018±0.001 0.016±0.001 0.019±0.001 

Sample locations required by Technical Specifications 
** No sample results due to pump failure
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TABLE 10 (Continued) 

NMP / JAF SITE 
ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES - OFF-SITE STATIONS 

GROSS BETA ACTIVITY pCi/nm3 : SIGMA 

LOCATION

711599 U.U1z±U.UU1 

7/13/99 0.030±0.001 

7/20/99 0.020±0.001 

7/27/99 0.018±0.001 

8/3/99 0.012±0.001 

8/10/99 0.022±0.001 

8/17/99 0.020±0.001 

8/24/99 0.018±0.001 

8/31/99 0.024±0.001 

9/7/99 0.021±0.001 

9114/99 0.018±0.001 

9121/99 0.017±0.001 

9/28/99 0.018±0.001 

10/5/99 0.022±0.001 

10/12/99 0.016±0.001 

10/19/99 0.016±0.001 

10/26/99 0.032±0.001 

11/2/99 0.019±0.001 

11/9/99 0.016±0.001 

11/16/99 0.020±0.001 

11/23/99 0.013±0.001 

11/30/99 0.017±0.001 

12/7/99 0.016±0.001 

12/14/99 0.014±0.001 

12121/99 0.017±0.001 

12/28/99 0.018±0.001

0.025±0.001 

0.021±0.001 

0.021±0.001 

0.015±0.001 

0.020±0.001 

0.021±0.001 

0.016±0.001 

0.025±0.001 

0.022±0.001 

0.018±0.001 

0.018±0.001 

0.016±0.001 

0.020±0.001 

0.015±0.001 

0.015±0.001 

0.032±0.001 

0.015±0.001 

0.018±0.001 

0.023±0.001 

0.013±0.001 

0.016±0.001 

0.018±0.001 

0.013±0.001 

0.016±0.001 

0.016±0.001

U.U I ZU.UU I 

0.02510.001 

0.020±0.001 

0.017±0.001 

0.012±0.001 

0.021±0.001 

0.016±0.001 

0.016±0.001 

0.023±0.001 

0.024±0.001 

0.017±0.001 

0.019±0.001 

0.015±0.001 

0.018±0.001 

0.012±0.001 

0.015±0.001 

0.034±0.001 

0.016±0.001 

0.018±0.001 

0.020±0.001 

0.017±0.001 

0.017±0.001 

0.016±0.001 

0.010±0.001 

0.018±0.001

U. UlUU.UU 1 

0.023±0.001 

0.017±0.001 

0.018±0.001 

0.012±0.001 

0.020±0.001 

0.014±0.001 

0.016±0.001 

0.020±0.001 

0.024±0.001 

0.017±0.001 

0.019±0.001 

0.016±0.001 

0.017±0.001 

0.015±0.001 

0.013±0.001 

0.034±0.001 

0.017±0.001 

0.017±0.001 

0.023±0.001 

0.015±0.001 

0.018±0.001 

0.018±0.001 

0.013±0.001 

0.020±0.001

UU I OUV.VU I 

0.027±0.001 

0.020±0.001 

0.016±0.001 

0.014±0.001 

0.017±0.001 

0.018±0.001 

0.017±0.001 

0.021±0.001 

0.022±0.001 

0.016±0.001 

0.016±0.001 

0.015±0.001 

0.020±0.001 

0.014±0.001 

0.014±0.001 

0.032±0.001 

0.015±0.001 

0.021±0.001 

0.021±0.001 

0.015±0.001 

0.016±0.001 

0.017±0.001 

0.016±0.001 

0.016±0.001

U.UI 4U.Uu I 

0.029±0.001 

0.020±0.001 

0.019±0.001 

0.012±0.001 

0.021±0.001 

0.019±0.001 

0.017±0.001 

0.022±0.001 

0.020±0.001 

0.019±0.001 

0.016±0.001 

0.018±0.001 

0.019±0.001 

0.014±0.001 

0.017±0.001 

0.034±0.001 

0.017±0.001 

0.016±0.001 

0.021±0.001 

0.013±0.001 

0.013±0.001 

0.017±0.001 

0.017±0.001 

0.020±0.001

0.010±0.001 

0.031±0.001 

0.017±0.001 

0.020±0.001 

0.013±0.001 

0.021±0.001 

0.017±0.001 

0.019±0.001 

0.020±0.001 

0.022±0.001 

0.016±0.001 

0.014±0.001 

0.012±0.001 

0.018±0.001 

0.015±0.001 

0.015±0.001 

0.034±0.001 

0.017±0.001 

0.018±0.001 

0.021±0.001 

0.012±0.001 

0.017±0.001 

0.018±0.001 

0.013±0.001 

0.018±0.001

0.015±0.001 0.011±0.001 
0.024±0.001 0.024±0.001 

0.017±0.001 0.018±0.001 

0.017±0.001 0.023±0.001 

0.013±0.001 0.015±0.001 

0.021±0.001 0.017±0.001 

0.015±0.001 0.015±0.001 

0.016±0.001 0.015±0.001 

0.021±0.001 0.020±0.001 

0.026±0.001 0.023±0.001 

0.018±0.001 0.020±0.001 

0.016±0.001 0.017±0.001 

0.017±0.001 0.017±0.001 

0.018±0.001 0.020±0.001 

0.017±0.001 0.011±0.001 

0.016±0.001 0.017±0.001 

0.030±0.001 0.030±0.001 

0.017±0.001 0.020±0.001 

0.017±0.001 0.015±0.001 

0.024±0.001 0.022±0.001 

0.011±0.001 0.012±0.001 

0.014±0.001 0.015±0.001 

0.016±0.001 0.017±0.001 

0.012±0.001 0.012±0.001 

0.018±0.001 0.018±0.001

0.016±0.001 0.018±0.001 0.019±0.001 0.018±0.001 0.018±0.001 0.018±0.001 0.016±0.001

* Sample locations required by Technical Specifications
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TABLE 11

NMP / JAF SITE 
ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES ~ ON-SITE STATIONS 

GROSS BETA ACTIVITY pCi/m3 + SIGMA 

LOCATION 

01/04/99 0.016±0.001 0.018±0.001 0.017±0.001 0.014±0.001 0.019±0.001 0.017+0.001 

01/11/99 0.01760.001 0.017±0.001 0.016±0.001 0.017±0.001 0.016±0.001 0.018±0.001 

01/18/99 0.011±0.001 0.011±0.001 0.010±0.001 0.012±0.001 0.009±0.001 0.013±0.001 

01/25/99 0.017±0.001 0.019±0.001 0.018±0.001 0.017±0.001 0.017o0.001 0.017±0.001 

02/01/99 0.019±0.001 0.019±0.001 0.017±0.001 0.019±0.001 0.017±0.001 0.016±0.001 

02/08/99 0.016±0.001 0.015±0.001 0.015±0.001 0.015±0.001 0.016±0.001 0.016±0.001 

02/16/99 0.018±0.001 0.016±0.001 0.018±0.001 0.019±0.001 0.015±0.001 0.016±0.001 

02/22/99 0.015±0.001 0.016±0.001 0.017±0.001 0.015±0.001 0.016±0.001 0.018±0.001 

03/01/99 0.014±0.001 0.013±0.001 0.013±0.001 0.014±0.001 0.014±0.001 0.014±0.001 

03/08/99 0.013±0.001 0.011±0.001 0.013±0.001 0.013±0.001 0.014±0.001 0.014±0.001 

03/15/99 0.012±0.001 0.014±0.001 0.013±0.001 0.014±0.001 0.014±0.001 0.014±0.001 

03/22/99 0.011±0.001 0.013±0.001 0.014±0.001 0.012±0.001 0.012±0.001 0.015±0.001 

03/29/99 0.017±0.001 0.016±0.001 0.016±0.001 0.019±0.001 0.016±0.001 0.014±0.001 

04/05/99 0.014±0.001 0.015±0.001 0.012±0.001 0.014±0.001 0.012±0.001 0.012±0.001 

04/12/99 0.010±0.001 0.007±0.001 0.010±0.001 0.009±0.001 0.010±0.001 0.010±0.001 

04/19/99 0.013±0.001 0.011±0.001 0.012±0.001 0.014±0.001 0.012±0.001 0.012±0.001 

04/27/99 0.026±0.001 0.028±0.001 0.022±0.001 0.026±0.001 0.024±0.001 0.022±0.001 

05/03/99 0.010±0.001 0.010±0.001 0.010±0.001 0.013±0.001 0.010±0.001 0.009±0.001 

05/10/99 0.016±0.001 0.012±0.001 0.014±0.001 0.020±0.001 0.015±0.001 0.013±0.001 

05/17/99 0.014±0.001 0.013±0.001 0.013±0.001 0.008±0.001 0.014±0.001 0.012±0.001 

05/24/99 0.017±0.001 0.019±0.001 0.021±0.001 0.022±0.002 0.021±0.001 0.017±0.001 

06/01/99 0.021±0.001 0.021±0.001 0.018±0.001 0.020±0.001 0.021±0.001 0.018±0.001 

06/07/99 0.013±0.001 0.014±0.001 0.014±0.001 0.015±0.001 0.015±0.001 0.014±0.001 

06/14/99 0.010±0.001 0.008±0.001 0.010±0.001 0.010±0.001 0.011±0.001 0,011±0.001 

06/21/99 0.020±0.001 0.017±0.001 0.021±0.001 0.022±0.001 0.022±0.001 0.017±0.001 

06/28/99 0.018±0.001 0.018±0.001 0.018±0.001 0.018±0.001 0.016±0.001 0.018±0.001
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TABLE 11 (Continued) 

NMP I JAF SITE 
ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES - ON-SITE STATIONS 

GROSS BETA ACTIVITY pCIlm3 ± SIGMA 

LOCATION

UfIIUotI 

07/12/99 

07/19/99 

07/26/99 

08/03/99 

08/09/99 

08/16/99 

08/23/99 

08/30/99 

09/07/99 

09/13/99 

09/20/99 

09/27/99 

10/04/99 

10/11/99 

10/18/99 

10/25/99 

11/01/99 

11/08/99 

11115/99 

11/22/99 

11/29/99 

12/06/99 

12/13/99 

12/20/99 

12/27/99

VI) IIJ±I.UU I 

0.02510.001 

0.018±0.001 

0.018W0.001 

0.010±0.001 

0.016±0.001 

0.014±0.001 

0.018+0.001 

0.018±0.001 

0.018±0.001 

0.020±0.001 

0.014±0.001 

0.019±0.001 

0.013±0.001

V.U IUV'V.UV I 

0.02410.001 

0.017±0.001 

0.022t0.001 

0.008±0.001 

0.01210.001 

0.01610.001 

0.019±0.001 

0.018±0.001 

0.020±0.001 

0.024±0.001 

0.017±0.001 

0.018±0.001 

0.018±0.001 

0.013±0.001 

0.015±0.001 

0.029±0.001 

0.019±0.001 

0.019±0.001 

0.019±0.001 

0.011±0.001 

0.015±0.001 

0.016±0.001 

0.014±0.001 

0.015±0.001 

0.019+0.001

V.v IUU.UV U 

0.025±0.001 

0.018±0.001 

0.017±0.001 

0.010±0.001 

0.016±0.001 

0.016±0.001 

0.020±0.001 

0.020±0.001 

0.022±0.001 

0.018±0.001 

0.017±0.001 

0.020±0.001 

0.016±0.001 

0.014±0.001 

0.014±0.001 

0.027±0.001 

0.020±0.001 

0.018±0.001 

0.022±0.001 

0.015±0.001 

0.016±0.001 

0.014±0.001 

0.014±0.001 

0.019±0.001 

0.022±0.001

V.U I UZU.UU I 

0.025±0.001 

0.016±0.001 

0.017±0.001 

0.009±0.001 

0.014±0.001 

0.017±0.001 

0.019±0.001 

0.023±0.001 

0.021±0.001 

0.019±0.001 

0.016±0.001 

0.017±0.001 

0.017±0.001 

0.015±0.001 

0.015±0.001 

0.025±0.001 

0.021±0.001 

0.021±0.001 

0.019±0.001 

0.012±0.001 

0.016±0.001 

0.017±0.001 

0.014±0.001 

0.017±0.001 

0.023±0.001

* No sample results due to lost filter or pump failure.
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0.014±0.001 

0.026±0.001 

0.021±0.001 

0.020±0.001 

0.020±0.001 

0.012±0.001 

0.016±0.001 

0.018±0.001 

0.016±0.001 

0.019±0.001 

0.021±0.001

0.026±0.001 

0.019±0.001 

0.017±0.001 

0.011±0.001 

0.015±0.001 

0.016±0.001 

0.017±0.001 

0.020±0.001 

0.022±0.001 

0.017±0.001 

0.014±0.001 

0.018±0.001 

0.018±0.001 

0.016±0.001 

0.015±0.001 

0.027±0.001 

0.019±0.001 

0.020±0.001 

0.024±0.001 

0.013±0.001 

0.016±0.001 

0.018±0.001 

0.016±0.001 

0.017±0.001 

0.020±0.001

V.u I3ZU.uu 1 

0.024±0.001 

0.015±0.001 

0.017±0.001 

0.009±0.001 

0.014±0.001 

0.014±0.001 

0.018±0.001 

0.021±0.001 

0.018±0.001 

0.018±0.001 

0.014±0.001 

0.016±0.001 

0.018±0.001 

0.015±0.001 

0.015±0.001 

0.030±0.001 

0.020±0.001 

0.022±0.001 

0.019±0.001 

0.012±0.001 

0.015±0.001 

0.015±0.001 

0.014±0.001 

0.019±0.001 

0.020±0.001



TABLE 12 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

R-1 OFF-SITE STATION * 

Results in units of 10-3 pCim 3_+ 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.4 
<1.8 
<1.6 
<1.6 
<2.5 
<3.6 
<2.6 
<7.9 

< 17.1 
<2.5 

83 +9 
50 10 

<6.5 
<24 
<6.1 
- T

<5.6 
<5.0 
<5.5 
<3.0 
<6.1 
<8.4 
<5.5 

< 15.1 
<42.2 
<4.9 

100 ± 16 
105 ±22 

<4.8 
<55 

< 15.7 
<LLD

<1.0 
< 1.6 
< 1.5 
<1.1 
< 1.5 
<2.3 
< 1.5 
<4.6 
< 11.7 
<1.2 

87 ± 7 
<10 
<4.2 
<15 
<3.1

<1.0 
<3.4 
<2.7 
<2.2 
<4.0 
<7.3 
<3.3 
<8.3 

< 36.5 
<4.5 

142 ± 16 
29 + 11 
<11.5 
<30 

< 12.7 
<LLD

1999

<3.1 
<2.0 
<1.6 
<1.9 
<2.2 
<4.4 
<2.2 
<7.2 
<21.4 
<2.0 

78 ± 10 
<28 

< 10.1 
<23 
<6.0

<6.5 
<5.7 
<4.8 
< 1.2 
<6.1 

< 10.4 
<6.4 

< 19.0 
<67.1 
<6.3 

99 ± 19 
<63 

<22.3 
28 ± 16 
< 16.5 
<LLD

1999

*-Location requiired by the Technical Specifications.  
* Other plant related radionuclides.
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<2.6 
<2.4 
<1.8 
<1.8 
<2.6 
<4.1 
<2.4 
<7.7 
<24.2 
<1.7 

108 ± 11 
<23 

< 10.0 
<26 
<4.1

<4.9 
< 1.0 
<2.3 
<2.1 
<6.1 
<5.8 
<3.4 
<7.4 

<31.6 
<1.0 

71 ± 14 
<18 
<8.6 
<32 

< 15.7 
<LLD

<3.5 
<1.8 
<3.0 
<2.8 
<4.1 
<5.6 
<3.1 
< 10.3 
<25.5 
<2.8 

127 ± 15 
< 10 

<13.1 
<35 

< 10.8 
-ýT T Ti

<1.3 
<2.8 
<3.4 
<2.5 
<3.5 
<4.1 
<5.1 
< 12.0 
< 28.9 
<3.0 

60 ± 13 
<35 
<4.8 
<46 

< 11.7 
<LLD

<2.4 
<2.3 
<2.7 
<2.5 
<4.6 
<6.8 
<4.8 
<13.3 
<29.2 
<3.1 

112 ± 14 
140 ± 19 

<9.2 
50 ± 15 
< 16.2

<5.0 
< 1.0 
<3.3 
<3.2 
< 1.4 
<7.3 
<2.7 
<7.8 
<8.1 
<2.4 

65 ± 14 
<18 

<24.5 
<23 
<9.2 

<LLD

* -Location required 
by the Technical 

Specifications.  

**- Other p!ant 
related 

radionuclides.



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

R-2 OFF-SITE STATION * 

Results in units of 10"lCLn3 ± 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others"

1999
I I* 'I. I

<3.3 
<1.9 
<1.5 
<1.8 
<2.5 
<4.4 
<2.4 
<8.9 

< 14.6 
<2.8 

82 ± 11 
35 9 

<3.8 
<27 
<8.1

<8.6 
<5.5 
<4.2 
<4.3 
<2.1 
< 10.4 
<7.7 
< 19.0 
< 34.5 
<6.6 

127 ± 23 
<69 
<9.9 
<81 

< 18.3 
<LLD

<1.3 
< 1.5 
< 1.6 
<1.1 
<1.8 
<3.0 
<1.8 
<5.8 

< 14.3 
< 1.6 

70 6 
65 ±8 
<3.8 
<19 
<3.9

<4.2 
<2.8 
<2.5 
<3.6 
<3.6 
<6.9 
<3.9 

< 10.4 
< 33.2 
<4.3 

99 14 
69+ 17 

<4.1 
<36 

<13.3 
<LLD

<3.0 
<2.6 
<3.0 
<1.8 
<3.0 
<5.8 
<2.5 
<9.0 

<20.6 
<3.0 

94 ± 13 
<41 
<8.8 
<27 
<9.4 

-T. T T%1

<4.6 
<3.6 
<2.9 
<4.2 
<5.3 
<7.3 
<5.6 

< 16.0 
< 38.9 
<4.3 

68 + 14 
83 + 20 

<4.1 
<66 

< 13.5 
<LLD

* - Location required by the Technical Specifications.  
**- Other plant related radionuclides.

-88-

<2.9 
<2.8 
<2.6 
<2.7 
<3.2 
<4.1 
<2.4 
<5.1 

< 22.7 
<2.2 

94 ± 12 
<31 

<13.0 
<26 
<6.0 
-T T T%

< 1.7 
<3.2 
<3.2 
<2.6 
<4.1 
<7.3 
<2.6 
<7.2 
<7.8 
<3.6 

89 ± 14 
<70 
<8.4 
<32 

< 14.5 
<LLD

<1.4 
<3.0 
<2.6 
<4.1 
<4.6 
<5.5 
<4.1 
< 11.5 
<44.0 
<3.0 

134 ± 18 
<14 

<16.8 
<30 
<8.5

<3.5 
<3.0 
<2.5 
<3.0 
<3.4 
<5.3 
<4.3 

< 10.9 
<32.1 
<3.9 

75 + 10 
87 + 17 
< 13.7 
<41 

<13.1 
<LLD

<2.5 
<4.2 
< 1.7 
<3.2 
<4.3 
<7.3 
<4.8 
< 12.6 
<32.1 
<4.2 

118 ± 14 
104 ± 17 

<21 
24 ± 10 
< 18.6

<3.6 
<2.3 
<2.0 
<2.3 
<3.4 
<5.3 
<3.5 
<8.4 
<21.0 
<2.7 

68 ± 11 
<20 

<11.9 
<28 
<9.8 

<LLD



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

R-3 OFF-SITE STATION * 

Results in units of 10"31UiCm 3 ±- 1 sigma

1999
I Y 1� 7 1

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

< 1.5 
<1.8 
<2.0 
< 1.5 
<3.3 
<4.6 
<2.2 
<5.1 

< 18.2 
<1.8 

75 ± 10 
< 17 

< 10.8 
6±4 
<4.9

<5.2 
<5.2 
<4.5 
<3.4 
<7.5 

< 13.3 
<7.2 

< 18.2 
<24.6 
<6.5 

106 ± 17 
75 ± 21 
< 14.9 

37 ± 17 
< 17.3 
<LLD

<1.6 
< 1.4 
<1.0 
< 1.0 
< 1.2 
<1.8 
<1.2 
<3.7 
<8.2 
<1.1 

75 ± 6 
<18 
<3.8 
9±3 
<2.7

< 1.5 
<3.3 
<3.2 
<2.9 
<4.9 
<7.1 
<4.8 
< 14.2 
<50.7 
<3.6 

112 ± 18 
<53 
<6.0 
<53 

< 16.3 
<LLD

*-Location required by the Technical Specifications.  
* Other plant related radionuclides.

-89-

<6.0 
<3.9 
<2.6 
<4.5 
<5.7 
<9.9 
<5.5 

< 17.4 
<45.9 
<4.7 

64 14 
62 ±21 
< 14.9 
<45 

< 14.3

<2.2 
<4.7 
<5.0 
<5.9 
<5.8 
<8.7 
<5.9 
< 15.9 
<59.8 
<5.6 

137 ± 22 
<22 

<31.3 
<58 

< 14.5 
<LLD

<3.5 
<3.7 
<3.4 
<3.5 
<4.4 
<3.4 
<4.2 

< 12.5 
<27.2 
<4.6 

123 ± 17 
47 ±16 

<4.1 
<54 
<9.9

<2.8 
<2.4 
<2.6 
<2.4 
<3.7 
<4.7 
<4.2 
< 10.2 
< 30.6 
<3.6 

63 ± 11 
51 ± 13 
< 15.9 
<31 

< 12.9 
<LLD

<2.3 
<6.9 
<3.5 
< 1.2 
<8.0 
<8.1 
<5.9 
< 13.5 
< 53.7 
<5.8 

188 + 28 
74 ± 28 

<8.3 
<60 

<12.7 
- T T T%

<4.2 
<3.8 
<3.6 
<2.5 
<2.7 
<4.6 
<4.4 
<9.8 
< 29.0 
<3.5 

66 ± 12 
<27 

< 14.9 
<30 

<12.1 
<LLD

<1.2 
<2.6 
<3.2 
<3.3 
<3.8 
<6.5 
<4.1 

<12.4 
< 30.6 
<3.3 

110 ± 17 
< 12 
<20 
<29 

< 14.4 
-ý T T-s

< 1.7 
<2.2 
<2.1 
<1.7 
<2.8 
<3.3 
<2.2 
<7.2 

<17.2 
<1.8 

72 ± 10 
<20 
<9.3 
<22 
<7.0 

<LLD
* -Location required 

by the Technical 
Specifications.  

**- Other plant 
related 

radionuclides.



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

R-4 OFF-SITE STATION* 

Results in units of 10-pCj i- 3 + 1 sigma

1QQQ
1* I 7 1 r0

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.3 
<2.8 
<2.4 
<2.4 
<4.4 
<5.8 
<2.8 
<6.6 

<21.5 
<2.0 

57 ± 11 
36 + 13 

<8.4 
29 ± 14 

<8.0

<4.0 
<2.6 
<2.5 
<3.0 
<5.3 
<7.7 
<4.4 
<11.3 
<39.1 
<3.5 

108 ± 17 
<40 

< 16.1 
<44 

< 13.0 
<LLD

<1.1 
< 1.4 
<1.1 
<0.8 
<1.4 
<1.8 
<1.1 
<3.4 
< 11.9 
<1.3 

71 ± 6 
<17 
<3.3 

10 ± 4 
<2.8

<3.3 
<3.9 
<3.3 
<2.6 
<3.5 
<6.8 
<4.0 
< 12.9 
<29.5 
<3.5 

95 ±14 
65 15 
< 10.3 
<41 

< 12.1 
<LLD

<3.8 
<2.1 
<2.0 
<2.0 
<3.2 
<3.2 
<2.4 
<8.3 
< 30.6 
<2.1 

97 ± 12 
27 ± 10 
< 12.3 
<31 
<6.0

<4.4 
<4.8 
<3.6 
<3.7 
<7.2 
<8.0 
<5.1 
<14.1 
<33.1 
<3.9 

88 ± 15 
80 ±18 
< 16.4 
<58 

<15.1 
<LLD

_______ _______ I _______ _______ 1 _______ .4 _______

* - Location required by the Technical Specifications.  
**- Other plant related radionuclides.

-90-

<2.6 
<3.0 
<2.7 
<2.5 
<3.5 
<6.2 
<2.1 
<9.5 
< 19.0 
<2.3 

99 ±13 
34 ± 10 

<7.8 
<26 
<8.4

<6.8 
<3.1 
<1.7 
<2.6 
<3.9 
< 10.7 
<2.8 
<7.3 
<33.2 
<3.4 

80 ± 15 
<17 

<22.1 
<27 

< 11.9 
<LLD

<3.1 
<2.6 
<3.3 
<1.6 
<4.5 
<3.8 
<3.4 
<8.7 
<29.5 
<3.1 

133 ± 17 
<32 
<3.9 
<36 

< 11.4

<4.3 
<2.6 
< 1.5 
<2.3 
<4.9 
<7.3 
<4.1 

<11.2 
< 30.2 
<4.3 

68 ± 13 
<33 
<4.5 
< 37 

<13.3 
<LLD

< 1.7 
<2.6 
<3.2 
<2.0 
<4.3 
<5.2 
<3.9 
<11.1 
< 23.7 
<3.9 

91 + 12 
128 ± 19 

<8.6 
<36 

< 12.0 
-TT 1-

<2.1 
<2.6 
<3.0 
<2.1 
<3.7 
<4.2 
<3.4 
<7.4 

<27.9 
<2.4 

74 ± 10 
68 ± 12 

<8.2 
<34 

< 10.9 
<LLD



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 

AIR PARTICULATE SAMPLES 

R-5 OFF-SITE STATION * (CONTROL) 

Results in units of 10"9iC/d 3 + 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

1000
- 1000

<2.3 
<2.1 
<2.3 
<1.6 
<3.9 
<2.8 
<1.9 
<7.9 

< 14.3 
<2.1 

91 ± 11 
<25 
<9.4 
<27 
<6.7

<5.4 
<4.4 
<2.6 
<4.0 
<6.1 
<8.8 
<4.2 
< 15.3 
<46.0 
<5.3 

190 ± 27 
<81 

<28.3 
<56 

< 19.5 
<LLD

<1.3 
< 1.2 
<0.7 
< 1.2 
<1.6 
<3.0 
< 1.7 
<5.4 
< 13.2 
< 1.4 

75 6 
65 ±8 

<4.5 
9±5 
<3.5

<4.3 
<2.6 
<4.8 
<3.7 
<5.3 
<7.0 
<4.7 
< 13.9 
<28.9 
<4.6 

127 ± 20 
<61 

< 16.1 
<47 

< 18.2 
<LLD

<2.4 
<2.3 
< 1.9 
<1.8 
<3.0 
<4.8 
<3.1 
<9.3 
< 19.7 
<2.7 

73 +9 
91 + 14 

<8.9 
<26 
<7.1 

.T T T %1

<2.2 
<5.6 
<2.9 
<4.3 
<4.8 
<8.9 
<6.3 
<12.3 
<50.1 
<5.1 

126 ± 23 
<91 
<8.1 
<52 

< 17.5 
<TLLD

*-Location required by the Technical Specifications.  

**-Other plant related radionuclides.

-91-

<2.6 
<2.4 
<2.3 
<1.9 
<2.4 
<5.0 
<3.0 
<11.0 
< 18.5 
<2.3 

102 ± 10 
86 + 14 

<7.1 
15 ± 7 
<6.4

<4.9 
<3.2 
<2.6 
<0.8 
<4.1 
<9.5 
<2.9 
<7.3 
<31.2 
<3.1 

65 13 
32 ± 15 

<29.3 
<27 

<11.3 
<LLD

<5.1 
<5.0 
<4.2 
< 1.0 
<7.9 
<9.1 
<3.4 
< 14.9 
<38.3 
<4.2 

124 ± 20 
<68 

<24.0 
<46 

< 12.1

<2.3 
<3.5 
<3.0 
<3.1 
<4.0 
<5.6 
<4.1 
<9.2 
<28.9 
<4.2 

62 ± 10 
163 + 21 

< 10.5 
<42 

<11.5 
< LLD

<2.9 
<2.4 
<2.4 
< 1.7 
<4.0 
< 1.4 
<3.9 
<8.0 
< 30.9 
<3.0 

114 ± 15 
<38 
<5.3 
<27 

< 14.3

<7.2 
<1.0 
<2.3 
<2.1 
<3.8 
<1.9 
<2.3 
<8.5 

<21.4 
<4.7 

45 ± 10 
<47 
<6.9 
<26 

<12.4 
<LLD

II <LLD
* -Location required by the Technical 

Speettieations.  

** -Other plant related 
radionuelides.



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMIFTTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

D-2 OFF-SITE STATION * 

Results in units of JAY10"3[3 .. 1 sigma

1QQQ

<3.0 
<2.6 
< 1.6 
< 1.4 
<2.7 
<3.6 
<2.4 
<6.2 

<20.7 
<2.4 

70 ± 10 
<23 

< 10.3 
<23 
<5.9 
-T T T%

<2.2 
<4.7 
<5.1 
<3.3 
<1.8 
<8.8 
<6.3 
< 16.8 
<49.0 
<6.6 

95 ± 19 
72 ±=24 
<22.6 
<47 

< 18.5 
<LLD

1000

<2.7 
<2.7 
< 1.6 
<2.3 
<2.4 
<5.2 
<2.1 
<5.8 

< 19.7 
<2.0 

103 ± 11 
<23 

< 10.2 
<25 
<6.6

<3.6 
<1.3 
<2.2 
<2.3 
<2.7 
<3.9 
<3.4 
<9.0 

< 17.8 
<3.4 

93 ± 12 
38 ± 12 
< 14.8 
< 34 

< 12.5 
<LLD

<6.2 
<3.9 
<5.0 
<4.1 
<5.1 
<9.7 
<4.3 
< 13.5 
< 11.4 
<4.2 

147 ±25 
<80 

<25.5 
<43 

< 15.5

<3.8 
<2.0 
<2.0 
<3.0 
<3.8 
<5.6 
<3.8 
< 10.9 
< 32.5 
<2.7 

69 10 
78 ± 17 
< 15.6 
<36 
<9.8 

<LLD

<3.5 
<3.1 
<2.9 
<2.8 
<4.4 
<6.0 
<4.4 
<11.3 
<26.8 
<3.2 

106 ± 13 
111 + 18 

< 15.0 
<38 

< 17.1 
-1-•

<2.9 
<2.4 
<2.3 
<2.1 
<3.3 
<3.7 
<3.4 
<7.6 
<11.3 
<3.0 

80 ± 11 
<25 
<7.9 
<26 

< 10.1 
<LLD

*-Optional sample location.  
**-other plant related radionuclides.

-92-

< 1.4 
<1.1 
<0.9 
<0.8 
<1.3 
<2.2 
<1.1 
<3.4 

< 10.1 
<1.1 

84 ±6 
11-± 4 
<2.1 

12 ± 4 
<2.2

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

< 1.9 
<1.8 
<1.5 
< 1.5 
<2.3 
<3.5 
<2.3 
<8.7 

< 16.8 
<2.1 

71± 8 
58 +9 
<7.0 
<24 
<6.4

<4.9 
<4.0 
<2.6 
<2.2 
<6.6 
<7.0 
<5.9 
< 17.3 
<29.7 
<3.6 

98 ± 17 
69 ± 18 
< 23.0 
<57 

< 16.9 
<LLD

<4.3 
<3.5 
<3.4 
<2.8 
<4.1 
<7.1 
<4.6 
< 11.9 
< 35.5 
<3.8 

98 ± 13 
96 19 
< 12.4 

23 ± 10 
< 14.7 
<LLD -I-I* -Optional sample 

location.  

** -Other plant 
related 

radionuclides. __rI



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

E OFF-SITE STATION * 

Results in units of 0"3VV 3 _+_ 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.2 
<1.5 
<1.7 
<1.8 
<2.1 
<2.8 
<1.8 
<4.7 

<18.1 
< 1.4 

96 ± 10 
<15 
<5.4 

12 ± 8 
<7.6

<6.6 
<5.3 
<4.6 
<4.1 
<6.9 

< 11.7 
<7.0 

<18.3 
< 54.3 
<5.9 

127 ± 23 
66 ± 26 
< 35.8 
<74 

<23.3 
<LLD

1000
1000T

< 1.2 
<1.2 
< 1.0 
<0.9 
<1.3 
<2.2 
<1.3 
<3.7 

<11.1 
< 1.6 

89 ±-7 
14± 5 
<3.7 

11 ± 4 
<3.0

<4.4 
<3.9 
<2.9 
<4.5 
<6.4 
<8.8 
<5.2 
< 14.4 
<42.5 
<5.1 

80 ± 15 
<54 
<6.1 
<45 

< 12.0 
<LLD

<2.3 
<2.3 
<2.1 
< 1.7 
<2.6 
<4.7 
<2.7 
<6.8 

<20.3 
<1.6 

60 ± 11 
<9 

<3.5 
<29 
<9.5 

- 1 -, "r

<2.2 
<3.8 
<3.6 
<6.4 
<8.4 
<2.7 
<4.9 
< 19.7 
<33.2 
<6.2 

104 ± 22 
<61 
<8.3 
<54 

< 18.5 
< LLD

*-Optional sample location 
SOther plant related radionuclides.

-93-

<3.7 
<2.7 
<2.2 
<2.0 
<2.0 
<4.6 
<2.8 
<8.6 

<20.2 
<1.5 

116 ± 14 
<9 

<2.9 
<26 
<6.0 

<LLD

<2.6 
<2.2 
<2.2 
<2.1 
<3.4 
<4.8 
<3.8 
< 10.7 
<18.1 
<2.8 

102 ± 13 
35 + 10 
< 16.9 
<25 

< 14.4 
<LLD

<5.5 
<5.1 
<3.7 
<2.9 
<5.2 
<6.7 
<3.9 
< 13.3 
<41.0 
<3.9 

96 ± 17 
<65 

< 16.0 
<43 

< 15.0

<4.0 
<3.5 
<3.7 
<2.0 
<4.8 
<5.1 
<4.3 

< 12.1 
<33.2 
<3.8 

48 ± 10 
119 - 18 

< 13.5 
<42 

< 14.8 
<LLD

<3.7 
<2.0 
<3.2 
<2.5 
<4.1 
<6.2 
<3.4 
<7.7 
<31.6 
<3.4 

117 ± 16 
<39 

< 14.7 
<29 

< 16.6 
-" T 1-t"

<2.6 
< 1.5 
< 1.4 
<1.6 
<3.1 
<4.8 
<2.3 
<7.0 

<16.6 
<2.0 

74 ± 9 
<24 
<8.3 
<25 
<7.0 

<LLD
I

* -Optional sample 
location 

**- Other plant 
related 

radionuclides.
<LLD <LLD



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

F OFF-SITE STATION * 

Results in units of 10"Cim 3 + 1 sigma

lQqQ
*I. i1999

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mrn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.7 
<1.6 
< 1.4 
< 1.6 
< 1.5 
<3.5 
<2.0 
<6.8 
<20.7 
<2.0 

72 10 
36 + 11 

<7.5 
<27 
<5.2

<2.0 
<3.4 
<2.6 
<3.0 
<4.8 
<8.3 
<4.9 
<15.1 
<38.9 
<3.6 

59 ± 20 
<20 

< 34.0 
<52 

< 19.4 
<LLD

<1.3 
< 1.3 
< 1.4 
<1.2 
< 1.4 
<2.4 
<1.7 
<5.4 

< 11.7 
<1.6 

78 +6 
76 ±8 
<4.1 

23 ± 7 
<2.9

<2.6 
<3.5 
<2.7 
<3.5 
<3.6 
<6.5 
<4.4 
<11.5 
<28.2 
<4.4 

116 ± 14 
100 ± 18 

< 12.4 
<45 

< 15.6 
<LLD

<2.1 
<2.0 
<2.4 
<1.9 
<4.0 
<4.4 
<3.6 

< 10.4 
<24.7 
<3.0 

84 ± 10 
47 ± 11 

<6.6 
<38 
<9.9

<4.6 
<4.5 
<4.8 
<4.3 
<4.5 
<8.8 
<5.0 
< 15.2 
<38.4 
<5.5 

51 ± 12 
92 + 22 
< 19.8 
<53 

<15.1 
<LLD

*-Optional sample location.  
* Other plant related radionuclides.

-94-

<1.1 
<2.9 
<2.6 
<2.3 
<3.2 
<4.8 
<4.0 

< 10.6 
< 23.2 
<2.4 

109 ± 14 
<53 

<13.0 
<43 
<7.9

<2.4 
< 1.9 
<2.6 
< 1.7 
<3.0 
<5.0 
<3.2 
<8.9 
<22.3 
<2.6 

79 10 
49 + 11 

<8.6 
<30 

< 11.2 
< LLD

< 1.9 
<1.2 
<0.9 
<2.9 
<5.4 

<10.7 
<3.3 
< 13.6 
<29.2 
<4.7 

138 ± 22 
<66 
<6.8 
<42 

< 10.1

<2.2 
<2.3 
<2.4 
<2.5 
<3.4 
<5.8 
<2.8 
<7.7 
< 23.0 
<2.3 

61 ± 11 
<25 
<3.0 
<30 

<10.4 
<LLD

<3.9 
<2.7 
<2.2 
<2.9 
<4.3 
<5.1 
<3.0 
<9.9 
<20.6 
<3.2 

114 ± 15 
<36 

< 17.2 
<28 

<15.4

<2.6 
<2.3 
<2.9 
<1.8 
<3.3 
<4.6 
<2.7 
<8.5 
<27.6 
<3.0 

77 ± 10 
67 ± 13 

<9.3 
<35 
<9.1 

<LLD

I* -Optional sample 
location.  

**- Other vlant 
related 

redionuelides. <LLDI I



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

G OFF-SITE STATION * 

Results in units of 10U3pCLm3 + 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.8 
<2.1 
< 1.8 
<1.6 
<3.6 
<3.9 
<1.9 
<5.9 

< 19.6 
<2.1

64 ± 10 
< 19 
<6.8 
<25 
<5.4 

ý-T T "%

<5.6 
<5.8 
<5.7 
<3.5 
<9.6 
< 12.5 
<8.2 
<24.5 
<53.3 
<6.4 

156 ±25 
160 ± 33 

< 25.6 
<72 

<44.7 
<LLD)

< 1.4 
< 1.0 
<1.3 
<1.0 
< 1.4 
<2.5 
<1.3 
<3.9 

< 10.9 
<1.3

64±6 
<18 
<5.4 

10 ± 3 
<3.8

<5.0 
<3.8 
<3.7 
<6.1 
<4.9 
<8.2 
<5.7 

< 15.3 
<39.5 
<4.2 

90 ±18 
73 ±-25 
< 19.0 
<61 

< 19.0 
<LLD

1 99R

<3.4 
<2.2 
<1.1 
<2.5 
<4.4 
<4.2 
<3.1 
<8.0 

<28.7 
<3.6

72 ± 12 
42 ± 13 

<9.2 
16 ± 6 
<8.1

<2.1 
<4.5 
<3.9 
<6.0 
<5.6 
<8.3 
<4.9 

< 18.6 
<61.0 
<4.8 

98 ± 19 
<21 

<31.2 
<57 

<14.9 
<LLD

*-Optional sample location.  
SOther plant related radionuclides.

-95-

<3.4 
<2.5 
<2.5 
<2.9 
<3.2 
<5.8 
<2.6 
<9.8 
<4.9 
<2.3 

95 ± 13 
33 ± 10 

<8.0 
<36 
<6.9

<2.5 
<3.6 
<1.9 
<2.8 
<3.1 
<5.7 
<3.3 
<7.5 

<28.1 
<3.1 

74 ± 12 
33 ± 12 
< 11.7 
<28 

< 11.4 
<LLD

<2.2 
<5.8 
<3.3 
<3.2 
<8.4 
<7.6 
<4.3 
< 13.4 
<30.7 
<4.2 

97 ± 18 
<22 

<29.3 
<61 

< 14.4 
-TT-

<2.4 
<2.8 
<2.8 
<2.7 
<4.4 
<5.6 
<3.2 
<9.5 
<25.8 
<3.3 

68 + 10 
76 ± 16 

<9.6 
<41 

< 12.4 
< LLD

<5.1 
<3.3 
<3.4 
<3.3 
<5.0 
<4.3 
<4.5 
< 11.9 
<38.2 
<3.5 

77 ± 13 
87 +20 
<22.3 
<42 

<20.8 
-rTý

< 1.5 
<0.8 
<1.5 
<3.2 
<4.1 
<4.8 
<2.3 
<6.3 
< 18.2 
<2.5 

74 ± 12 
<40 

<16.1 
<26 
<6.9 

<LLD

1998

<LLD* -Optional sample 
location.  

**- Other plant related 
radionuolides.



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 

AIR PARTICULATE SAMPLES 

D-1 ON-SITE STATION* 

Results in units of 1a0 pdiLm3 -+ I sigma

1000
r I low

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.5 
<2.8 
<2.7 
<2.4 
<3.2 
<6.3 
<3.4 
<9.2 
<29.0 
<3.1 

100 ± 14 
<30 

< 13.2 
<28 

< 10.4

<5.3 
<5.5 
<3.9 
<3.4 
<6.2 
<8.9 
<6.9 
< 18.0 
<42.5 
<4.5 

126 - 20 
108 ± 25 

< 15.9 
<63 

<25.1 
<~LLD

< 1.2 
<1.3 
< 1.2 
<1.1 
<1.8 
<2.8 
<1.3 
<4.2 
< 10.3 
<1.0 

87 ±6 
16 4 
<4.4 

11 ± 4 
<2.8 

< LLD

<3.7 
<3.5 
< 1.9 
<3.0 
<4.8 
<5.4 

<4.1 
< 10.6 
< 28.0 
<2.8 

147 ± 17 
<30 

< 15.1 
<37 
<9.0 
<LLD

<2.3 
<1.9 
< 1.5 
<0.5 
<2.6 
<4.6 
<2.0 
<8.2 
<4.7 
<2.9 

92 ± 12 
<24 
<9.4 
<27 
<9.9

<3.2 
<3.7 
<4.1 
<4.6 
<3.6 
<7.6 
<5.0 

< 14.0 
< 27.0 
<4.4 

79 ± 16 
99 ±21 
< 18.4 
<64 

< 16.2 
<LLD

*-Optional sample location.  
a"-Other plant related radionuclides.

-96-

<3.4 
<2.9 
<2.8 
<2.2 
<2.9 
<5.1 
<3.6 
<9.8 

<26.5 
<3.0 

135 ± 14 
<23 
<3.3 
<32 

< 13.0

<1.9 
<2.4 
<2.3 
<2.3 
<3.5 
<4.7 
<3.4 
< 11.6 
<25.1 
<2.6 

106 ± 11 
34 ± 10 

<7.7 
<33 
<7.7 

-, T T 'n

< 1.0 
< 1.7 
<2.3 
<2.2 
<2.3 
<4.8 
<3.2 

< 11.0 
<31.6 
<3.4 

94 ± 13 
<10 

< 11.2 
<38 

<13.3 
< LLD

<3.8 
<3.2 
<3.2 
<3.2 
<4.2 
<5.8 
<4.4 

< 12.9 
<31.2 
<4.0 

120 + 14 
84 ± 18 
< 13.5 
<48 

< 16.3

<5.0 
<1.0 
<3.0 
<0.8 
< 1.4 
<5.8 
<2.1 
<8.1 
<22.0 
<2.4 
<22 
<70 

<20.3 
<29 
<6.2 

<LLD

<6.2 
<5.3 
<0.8 
< 1.0 
<4.8 
< 10.4 
<3.3 
< 10.7 
< 34.2 
<3.7 

94 ± 20 
<23 

<24.4 
<46 

< 12.3 
<LLD

II

* -Optional sample 
location.  

**- Other plant 
related 

radionuelides.
<LLD



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 

AIR PARTICULATE SAMPLES 

G ON-SITE STATION * 

Results in units of 10_il 3 ±_ 1 sigma

1QQQ0
I. I T 1999

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<2.4 
<2.1 
<1.6 
<1.9 
<3.1 
<4.5 
<2.2 
<7.9 

< 17.6 
<2.6 

80 + 12 
46 11 

<7.5 
<23 
<7.6 

- 1 -ar

<6.2 
<4.1 
<2.2 
<3.6 
<6.0 
<9.5 
<5.8 
< 11.5 
< 37.9 
<5.6 

179 ± 24 
<43 

<19.4 
<41 

< 18.2 
<LLD

<1.0 
<1.1 
<1.1 
<1.1 

< 1.9 
<2.6 
<1.7 
<5.3 

< 10.9 
<1.3 

78 ±6 
52 6 
<3.0 

14 ± 5 
<3.5

<2.8 
<3.9 
<3.8 
<2.5 
<3.1 
<3.6 
<4.1 
< 11.8 
< 29.4 
<3.5 

104 ± 14 
<44 

< 14.8 
<46 

< 10.1 
<LLD

<2.6 
<2.8 
<2.5 
<2.5 
<4.5 
<6.6 
<2.4 
<9.3 
< 19.4 
< 1.9 

77 ± 12 
17 8 
<12.8 
<33 
<8.6 

- T T T%

<2.2 
<3.8 
<5.5 
< 1.2 
<6.9 
<8.9 
<5.2 
< 15.2 
<42.5 
<4.4 

97 ± 20 
<23 

<28.7 
<55 

< 18.7 
<LLD

<2.3 
<2.9 
<2.2 
< 1.0 
< 1.9 
<4.0 
<2.3 
<7.3 

<24.1 
<2.2 

109 ± 12 
<34 

< 10.9 
<24 
<5.8

< 1.9 
<3.4 
<2.9 
<3.3 
<4.4 
<5.3 
<4.3 
< 12.0 
<26.3 
<4.1 

81 + 12 
100 + 19 

<13.4 
47 ± 17 
< 12.6 
<LLD

I I I

<3.3 
<2.9 
<2.7 
<2.0 
<4.1 
<5.6 
<3.9 
<11.6 
< 26.7 
<3.2 

123 ± 13 
122 ± 18 

< 15.8 
28 ± 12 
< 12.1

<4.3 
<3.4 
<3.6 
<2.7 
<4.3 
<4.9 
<5.0 

< 13.1 
< 30.2 
<2.8 

63 ± 13 
<33 

< 12.8 
<43 

< 12.5 
<LLD

<2.9 
<2.0 
<3.1 
<2.2 
<2.8 
<6.1 
<3.4 
<8.7 
<40.5 
<4.3 

169 ± 19 
< 39 

<20.4 
< 35 

< 16.0

<2.8 
<1.8 
<2.3 
<1.7 
<3.0 
<5.5 
<3.1 
<9.3 
<18.0 
<2.1 

91 ± 12 
<24 

< 10.0 
<31 
<9.3 

<LLD

* - Optional sample location.  

.**--Other plant related radionuclides.

-97-

* - Optional 
sample 

location.  

** -Other 
plant 

re!otA,4 
radionuelides.



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

H ON-SITE STATION * 

Results in units of 10piQL 3 + 1 sigma

1999
I r T1999

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

< 1.4 
<1.5 
<1.3 
< 1.5 
<2.6 
<2.7 
< 1.9 
<6.5 

< 14.0 
< 1.5 

74 ± 9 
<20 
<7.6 
<25 
<6.3

<6.8 
<5.9 
<2.7 
<4.0 
<1.9 
<2.7 
<5.7 
<15.1 
<41.2 
<3.9 

220 ± 29 
<58 
<9.5 
<49 

<29.6 
<LLD

<1.7 
<1.2 
<1.1 
<0.9 
<1.5 
<2.0 
< 1.3 
<4.3 
< 12.8 
<1.2 

76± 7 
9±4 
< 1.0 
<12 
<3.3

<1.5 
<3.8 
<4.4 
<4.4 
<4.8 
<6.1 
<4.9 

< 13.9 
<44.1 
<3.0 

131 ± 19 
<52 

< 16.2 
<52 

< 13.8 
<LLD

<3.4 
<2.2 
<2.4 
<2.1 
<4.1 
<5.5 
<3.1 
<9.4 
<27.3 
<2.9 

83 ± 12 
40 ± 13 
< 12.3 
<31 
<9.8

<3.2 
<3.3 
<4.6 
<4.5 
<6.2 
<6.9 
<5.4 

<18.1 
<41.7 
<5.2 

94 ± 16 
99±25 
< 18.4 
<58 

< 18.6 
<LLD

*- Optional1 sample location.  
**-Other plant related radionuclides.

-98-

<2.8 
<2.4 
< 1.6 
<2.5 
<3.2 
<3.4 
<2.2 
<6.1 
<27.3 
<2.8 

92 ± 12 
<30 

< 10.1 
<24 
<7.4

<2.5 
<2.3 
<2.1 
<2.0 
<3.8 
<4.1 
<3.5 
<9.4 

< 23.0 
<3.0 

82 + 11 
107 + 15 

< 10.8 
26 ± 10 
< 10.5 
<LLD

<2.8 
<2.5 
<2.9 
<2.8 
<3.1 
<6.0 
<4.2 
< 10.2 
<28.3 
<2.9 

105 ± 12 
82 ± 16 
< 11.9 
<41 

< 12.7 
- T r"

<2.8 
<4.2 
<3.4 
<2.5 
<4.0 
<7.2 
<4.1 
< 11.4 
<22.7 
<3.6 

72 ± 12 
115 ± 19 

< 13.7 
<43 

< 13.6 
<LLD

<5.9 
<4.1 
<3.5 
<1.8 
<5.9 
<6.4 
<4.5 
<11.6 
< 34.8 
<3.8 

155 ± 19 
47 14 
<21.6 
<46 

< 19.4 
.- T T "l

<2.3 
<1.8 
<1.8 
<1.8 
<3.8 
<2.4 
<2.6 
<8.4 
<22.8 
<2.4 

77 ± 10 
<22 

< 10.4 
<24 
<6.9 

<LLD
II* -ptioal smplelocaion<LLD



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

I ON-SITE STATION * 

Results in units of 103pU 3 + 1 sigma

'V1999

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others"*

< 1.4 
<2.2 
< 1.2 
< 1.4 
< 1.8 
<3.2 
<2.1 
<7.2 
< 16.4 
<1.8 

77 ±9 
34 ± 10 

<6.8 
<22 
<5.7

<2.4 
<6.3 
<5.1 
<5.4 
<7.4 

< 10.5 
<7.4 
< 18.7 
< 34.0 
<9.6 

98 + 23 
53 ± 22 
< 10.9 
<74 

<28.1 
<LLD

< 1.4 
<1.1 
<0.9 
< 1.0 
<1.2 
<1.9 
< 1.2 
<3.4 
< 12.8 
<1.0 

87 ± 6 
<11 
<3.4 
<13 
<2.6

<4.8 
<2.9 
<2.6 
<2.8 
<5.4 
<5.4 
<3.6 
<8.9 
<35.9 
<3.2 

97 ± 14 
<38 

< 12.0 
<34 

<13.8 
<LLD

<2.2 
<2.4 
<2.6 
<2.1 
<2.9 
<4.4 
<2.6 
<8.2 
<21.5 
<3.4

78 ± 11 
20 9 

<9.1 
<26 
<8.6 

- T T '%

<6.6 
< 1.5 
<4.4 
<3.5 
<6.3 
<12.0 
<5.5 
< 17.9 
<35.3 
<6.0 

72 ± 19 
<65 
<8.8 
<76 

<18.3 
<LLD

*-Optional sample location.  
**-Other plant related radionuclides.

-99-

<5.1 
<3.0 
<3.3 
<3.2 
<4.4 
<6.5 
<4.0 
<12.2 
< 37.2 
<3.6

116 ± 17 
72 ± 19 

<4.2 
<43 

< 10.0 
.- T T "1

<5.1 
<3.3 
<2.3 
<3.2 
<3.5 
<6.2 
<3.6 
<11.0 
<27.1 
<4.0 

90 ± 13 
<30 

< 12.1 
<35 

< 14.3 
<LLD

<1.3 
<4.0 
<2.2 
<3.3 
<7.3 
<8.1 
<4.2 

< 11.9 
< 39.3 
<3.4

146 ± 19 
<53 

< 14.4 
36 ± 13 
< 12.8 
." T T "n

<5.0 
<3.0 
<3.0 
<2.6 
<5.3 
<7.7 
<3.6 

< 11.9 
<33.0 
<0.6 

53 ± 12 
<44 

< 11.4 
<37 

< 10.8 
<LLD

<4.1 
<2.8 
<3.5 
<2.4 
<3.7 
<7.3 
<4.8 

<13.1 
<26.0 
<4.5

127 ± 15 
114 + 19 

<9.3 
<44 

<14.5

<2.9 
<3.4 
<3.2 
<2.2 
<3.1 
<5.8 
<3.8 
<9.3 

< 28.2 
<3.0 

72 + 11 
84 + 16 

<8.5 
<39 

< 12.2 
< LLD

* -Optional sample 
location.  

** -Other plant 
related 

radionuclides.

1999



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

J ON-SITE STATION * 

Results in units of lO'3pCdm3 + 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

<3.5 
<2.2 
<2.4 
<2.7 
<3.4 
<5.4 
<3.8 
<7.5 
< 22.9 
<2.8 

56 ± 12 
50 ± 14 
<11.4 
<33 

<11.9 
<LLD

<4.3 
<3.6 
<3.9 
<3.6 
<7.8 
<7.3 
<4.0 
< 12.2 
<25.5 
<4.6 

113 ± 20 
<43 

<19.3 
<44 

< 19.5 
<LLD

1Q99
1999I

< 1.2 
<1.5 
<1.2 
<1.1 
< 1.2 
<2.4 
<1.4 
<4.2 
< 12.4 
<1.4 

104 ± 8 
< 15 
<4.9 
<16 
<3.4 

- T T"%

<4.7 
<3.5 
<2.7 
<2.7 
<5.1 
<8.6 
<3.6 
< 10.1 
<35.1 
<3.7 

82 ± 13 
58 ± 16 
< 14.9 
<38 

< 13.6 
<LLD

<1.1 
<2.4 
<3.0 
<3.3 
<4.6 
<7.3 
<3.8 
< 12.8 
<24.2 
<4.3 

70 ± 13 
<42 

<23.5 
<38 

< 12.6

<4.7 
<5.1 
<3.8 
<3.9 
<5.1 
<7.5 
<5.1 
< 18.0 
< 43.4 
<4.2 

96 ± 17 
103 + 24 

< 12.4 
<61 

< 17.4 
<LLD

*-Optional sample location 
* Other plant related radionuclides
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<0.9 
<2.8 
<1.1 
<2.1 
<4.3 
<6.5 
<3.0 
<8.4 
<17.0 
<3.0 

117 ± 14 
69 ±19 
< 10.8 
<27 
<5.3 

.- I T T T

<2.3 
<2.5 
<2.3 
<1.9 
<4.1 
<5.1 
<3.2 
< 10.1 
<25.5 
<2.9 

74 ±9 
61 ± 11 

<2.1 
<28 
<9.3 

<LLD

<2.2 
<2.8 
<2.6 
<2.2 
<4.3 
<2.8 
<2.1 
<7.7 

<25.6 
<2.3 

129 ± 14 
<8 

<13.8 
<31 

< 10.9

<2.2 
<4.8 
<2.3 
<3.5 
<4.9 
<7.2 
<2.8 
<8.4 

<44.8 
<5.3 

59 ± 14 
<62 
<9.2 
<26 

<11.3 
< LLD

<3.1 
<2.9 
<2.9 
<2.7 
<5.4 
<7.8 
<5.4 
< 13.5 
<31.7 
<3.6 

120 ± 14 
67 ±13 
< 12.3 

30 ± 10 
< 16.6

<5.1 
<1.0 
<0.7 
<2.8 
<4.0 
<5.8 
<3.0 
<7.8 
<8.1 
<4.9 

85 ± 15 
<18 

<25.9 
<23 
<7.8 

<LLD

* - Optional 
sample 

location 

**- 
Other 

plant 
re!at_•_ 

radionuclides



TABLE 12 (Continued) 

CONCENTRATION OF GAMMA EMITTERS IN MONTHLY COMPOSITES OF NMP 
AIR PARTICULATE SAMPLES 

K ON-SITE STATION * 

Results in units of 10-3 1Ln 3 + 1 sigma

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131

Co-60 
Mn-54 
Cs-134 
Cs-137 
Nb-95 
Zr-95 
Ce-141 
Ce-144 
Ru-106 
Ru-103 
Be-7 
K-40 
BaLa-140 
Ra-226 
1-131 
Others**

1999
- - - - I

<2.8 
<2.1 
<2.1 
<2.2 
<2.8 
<6.9 
<3.2 
<9.0 

< 30.2 
<2.5 

82 ± 14 
<26 
<9.5 
<35 

<11.1

<6.2 
<5.1 
<4.9 
<4.8 
<1.2 
<5.8 
<7.7 

< 16.0 
<52.5 
<5.2 

165 + 21 
75 + 18 
< 16.3 
<62 

<21.2 
<LLD

< 1.2 
< 1.4 
< 1.2 
< 1.0 
<1.9 
<2.1 
<1.8 
<5.9 
< 13.7 
< 1.5 

83 ±6 
69 8 
<3.9 

15 ± 5 
<3.5

<5.4 
<4.9 
<3.7 
<3.3 
<5.3 
<9.1 
<5.3 

< 11.4 
<40.8 
<4.9 

100 ± 17 
45 +25 

<6.0 
<48 

< 15.5 
<LLD

<2.6 
<2.3 
<2.2 
<1.7 
<3.3 
<4.8 
<3.2 
< 10.5 
< 19.5 
<2.4 

64± 10 
94 14 

<8.3 
<37 
<9.9 

<LLD

<9.4 
<7.3 
<2.9 
<3.4 
<4.8 
<2.8 
<5.6 

< 17.1 
<56.0 
<3.5 

114 ± 20 
76 24 

<8.5 
58 ± 22 
< 12.5 
<LLD

*-Optional sample location.  
* Other plant related radionuclides.
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<3.3 
<2.2 
<2.5 
<2.2 
<3.2 
<4.7 
<2.9 
<8.6 
<25.0 
<2.4 

110 ± 11 
91 + 14 

<7.5 
23 ± 10 

<6.0

<2.4 
<2.4 
< 1.7 
< 1.9 
<3.0 
<4.8 
<2.0 
<5.3 

< 15.7 
<2.2 

65 ± 9 
<31 

<11.0 
<18 
<8.9 

<LLD

<2.7 
<3.0 
<2.7 
<2.9 
<3.1 
<5.0 
<3.6 
<8.8 

< 29.3 
<4.1 

149 ± 18 
<42 

< 14.6 
<32 
<9.6 

-• T T%

<4.3 
<3.3 
<3.3 
<2.6 
<3.2 
<5.3 
<3.4 
<11.9 
<31.1 
<3.8 

70 ± 12 
<41 

< 13.7 
<41 

< 11.2 
<LLD

<2.8 
<3.2 
<1.8 
<3.0 
<5.8 
<7.9 
<4.6 

< 13.0 
<25.8 
<3.3 

88 ± 13 
105 ± 18 

< 12.5 
<37 

< 17.3 
.-- T 'r '

<3.6 
<1.9 
<2.7 
< 1.5 
<4.3 
<5.4 
<3.4 
< 10.2 
<21.2 
<2.6 

85 ± 12 
<21 

< 12.6 
<38 
<7.3 

<LLD

* - Optional sample location.  

**- Other plant related radionudides.



TABLE 13 

NMP / JAF SITE 
ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES - OFF-SITE LOCATIONS 

1-131 ACTIVITY pCi/m3 t 1 SIGMA 

LOCATION

01/05/99 <0.010 <0.014

01/12/99 

01/19/99 

01/26/99 

02/02/99 

02/09/99 

02/16/99 

02/23/99 

03/02/99 

03/09/99 

03/16/99 

03/23/99 

03/30/99 

04/06/99 

04/13/99 

04/20/99 

04/28/99 

05/04/99 

05/11/99 

05/18/99 

05/25/99 

06/01/99 

06/08/99 

06/15/99 

06/22/99 

06/29/99

<0.008 

<0.009 

<0.010 

<0.011 

<0.015 

<0.011 

<0.009 

<0.008 

<0.012 

<0.020 

<0.016 

<0.012 

<0.013 

<0.012 

<0.016 

<0.023 

<0.009 

<0.012 

<0.014 

<0.014 

<0.017 

<0.013 

<0.014 

<0.014 

<0.019

<0.016 

<0.011 

<0.008 

<0.011 

<0.013 

<0.010 

<0.016 

<0.013 

<0.013 

<0.016 

<0.016 

<0.017 

<0.015 

<0.016 

<0.013 

<0.015 

<0.018 

<0.010 

<0.020 

<0.020 

<0.017 

<0.015 

<0.018 

<0.016 

<0.019

<0.011

<0.012 

<0.012 

<0.015 

<0.014 

<0.012 

<0.015 

<0.014 

<0.012 

<0.013 

<0.025 

<0.028 

<0.026 

<0.027 

<0.026 

<0.020 

<0.022 

<0.014 

<0.022 

<0.026 

<0.013 

<0.019 

<0.018 

<0.022 

<0.023

<0.012 

<0.015 

<0.007 

<0.014 

<0.014 

<0.0 11 

<0.012 

<0.011 

<0.012 

<0.014 

<0.013 

<0.015 

<0.016 

<0.015 

<0.012 

<0.014 

<0.018 

<0.017 

<0.014 

<0.016 

<0.016 

<0.013 

<0.014 

<0.015 

<0.019

<0.010 

<0.013 

<0.010 

<0.016 

<0.019 

<0.014 

<0.011 

<0.012 

<0.006 

<0.017 

<0.015 

<0.013 

<0.015 

<0.016 

<0.015 

<0.016 

<0.016 

<0.016 

<0.017 

<0.020 

<0.019 

<0.020 

<0.016 

<0.021 

<0.015

Sample locations required by Technical Specifications 
No sample results. Pump was not started.
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<U.UII

<0.010 

<0.011 

<0.0 11 

<0.011 

<0.012 

<0.010 

<0.010 

<0.010 

<0.013 

<0.011 

<0.009 

<0.013 

<0.018 

<0.012 

<0.014 

<0.013 

<0.014 

<0.014 

<0.013 

<0.017 

<0.012 

<0.019 

<0.018 

<0.016 

<0.022

<0.017 
<0.009 

<0.012 

<0.010 

<0.014 

<0.015 

<0.012 

<0.011 

<0.014 

<0.014 

<0.014 

<0.016 

<0.024 

<0.018 

<0.024 

<0.018 

<0.019 

<0.016 

<0.017 

<0.015 

<0.021 

<0.018 

<0.015 

<0.018 

<0.016

<0.008 
<0.010 

<0.013 

<0.011 

<0.014 

<0.011 

<0.014 

<0.012 

<0,011 

<0.015 

<0.014 

<0.019 

<0.014 

<0.009 

<0.016 

<0.023 

<0.027 

<0.014 

<0.024 

<0.018 

<0.015 

<0.012 

<0.003 

<0.022 

<0.022

<0.012 
<0.014 

<0.010 

<0.017 

<0.013 

<0.014 

<0.012 

<0.010 

<0.012 

<0.020 

<0.014 

<0.013 

<0.014 

<0.014 

<0.012 

<0.014 

<0.018 

<0.020 

<0.016 

<0.023 

<0.017 

<0,018 

<0.016 

<0.020 

<0.019

<0.023

<U.01z



TABLE 13 (Continued) 

NMP/JAF SITE 
ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES - OFF-SITE LOCATIONS 

1-131 ACTIVITY pCi/m3 ± 1 SIGMA 

LOCATION

7/13/99 

7/20/99 

7/27/99 

8/3/99 

8/10/99 

8/17/99 

8/24/99 

8/31/99 

9/7/99 

9/14/99 

9/21/99 

9/28/99 

10/5/99 

10/12/99 

10/19/99 

10/26/99 

11/2/99 

11/9/99 

11/16/99 

11/23/99 

11/30/99 

12/7/99 

12/14/99 

12/21/99 

12/28/99

<U.U I 

<0.016 

<0.020 

<0.017 

<0.014 

<0.017 

<0.020 

<0.013 

<0.016 

<0.016 

<0.014 

<0.014 

<0.021 

<0.021 

<0.008 

<0.015 

<0.014 

<0.011 

<0.015 

<0.014 

<0.011 

<0.018 

<0.014 

<0.024 

<0.022 

<0.017

<U.U01 

<0.019 

<0.015 

<0.015 

<0.012 

<0.018 

<0.018 

<0.015 

<0.016 
<0.013 

<0.009 

<0.014 

<0.014 

<0.027 

<0.025 

<0.020 

<0.017 

<0.014 

<0.021 

<0.016 

<0.013 

<0.021 

<0.021 

<0.018 

<0.016 

<0.022

<U.U I; 

<0.016 

<0.016 

<0.017 

<0.012 

<0.014 

<0.024 

<0.012 

<0.018 

<0.013 

<0.012 

<0.012 

<0.021 

<0.022 

<0.017 

<0.017 

<0.014 

<0.015 

<0.023 

<0.011 

<0.019 

<0.018 

<0.012 

<0.015 

<0.014 

<0.013

ýV.v I 

<0.013 

<0.015 

<0.016 

<0.014 

<0.015 

<0.019 

<0.019 

<0.012 

<0.020 

<0.018 

<0.013 

<0.021 

<0.022 

<0.018 

<0.018 

<0.011 

<0.020 

<0.013 

<0.014 

<0.018 

<0.017 

<0.019 

<0.021 

<0.016 

<0.0 11

* Sample locations required by Technical Specifications
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<0.015 

<0.022 

<0.019 

<0.010 

<0.019 

<0.015 

<0.024 

<0.015 

<0.011 

<0.012 

<0.017 

<0.014 

<0.017 

<0.028 

<0.022 

<0.021 

<0.014 

<0.017 

<0.011 

<0.017 

<0.011 

<0.016 

<0.014 

<0.019 

<0.015 

<0.020

<0.017 

<0.013 

<0.014 

<0.014 

<0.024 

<0.016 

<0.011 

<0.016 

<0.023 

<0.013 

<0.012 

<0.016 

<0.017 

<0.020 

<0.022 

<0.018 

<0.022 

<0.018 

<0.019 

<0.022 

<0.013 

<0.019 

<0.018 

<0.018 

<0.019 

<0.015

<0.014 

<0.017 

<0.017 

<0.016 

<0.011 

<0.021 

<0.020 

<0.019 

<0.017 

<0.012 

<0.010 

<0.046 

<0.019 

<0.023 

<0.013 

<0.013 

<0.016 

<0.019 

<0.019 

<0.013 

<0.021 

<0.022 

<0.015 

<0.012 

<0.014 

<0.017

<0.018 

<0.015 

<0.018 

<0.014 

<0.016 

<0.013 

<0.018 

<0.016 

<0.015 

<0.018 

<0.014 

<0.015 

<0.016 

<0.025 

<0.015 

<0.016 

<0.039 

<0.019 

<0.014 

<0.013 

<0.018 

<0.018 

<0.019 

<0.015 

<0.014 

<0.017

<0.020 

<0.016 

<0.016 

<0.042 

<0.056 

<0.014 

<0.012 

<0.018 

<0.021 

<0.014 

<0.015 

<0.013 

<0.019 

<0.022 

<0.021 

<0.010 

<0.020 

<0.015 

<0.013 

<0.014 

<0.014 

<0.012 

<0.016 

<0.015 

<0.017 

<0.014



TABLE 14 

NMP / JAF SITE 
ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES ~ ON-SITE STATIONS 

1-131 ACTIVITY pCilm3 I 1 SIGMA 

LOCATION 

01/04/99 <0.011 <0.010 <0.008 <0.009 <0.014 <0.012 

01/11/99 <0.007 <0.011 <0.009 <0.007 <0.010 <0.012 
01/18/99 <0.009 <0.011 <0.013 <0.015 <0.013 <0.011 
01/25/99 <0.010 <0.011 <0.011 <0.011 <0.012 <0.014 

02/01/99 <0.013 <0.008 <0.012 <0.013 <0.011 <0.013 

02/08/99 <0.009 <0.013 <0.010 <0.009 <0.011 <0.011 
02/16/99 <0.014 <0.016 <0.012 <0.002 <0.012 <0.014 

02/22/99 <0.010 <0.011 <0.007 <0.011 <0.010 <0.011 
03/01/99 <0.014 <0.008 <0.010 <0.006 <0.011 <0.009 
03/08/99 <0.010 <0.009 <0.011 <0.012 <0.010 <0.015 
03/15/99 <0.009 <0.011 <0.012 <0.015 <0.013 <0.019 

03/22/99 <0.015 <0.016 <0.012 <0.015 <0.014 <0.016 
03/29/99 <0.020 <0.016 <0.023 <0.016 <0.025 <0.017 
04/05/99 <0.014 <0.017 <0.020 <0.017 <0.015 <0.017 

04/12/99 <0.020 <0.016 <0.021 <0.018 <0.017 <0.027 
04/19/99 <0.012 <0.020 <0.021 <0.021 <0.016 <0.015 
04/27/99 <0.014 <0.016 <0.015 <0.027 <0.016 <0.014 

05/03/99 <0.026 <0.018 <0.013 <0.018 <0.018 <0.014 
05/10/99 <0.017 <0.018 <0.014 <0.018 <0.013 <0.026 
05/17/99 <0.020 <0.017 <0.024 <0.034 <0.030 <0.015 

05/24/99 <0.022 <0.013 <0.016 <0.019 <0.016 <0.015 
06/01/99 <0.015 <0.018 <0.018 <0.020 <0.009 <0.014 

06/07/99 <0.003 <0.030 <0.014 <0.018 <0.016 <0.020 

06/14/99 <0.014 <0.012 <0.011 <0.016 <0.017 <0.019 
06/21/99 <0.021 <0.016 <0.016 <0.017 <0.019 <0.017 
06/28/99 <0.022 <0.017 <0.014 <0.021 <0.017 <0.017
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TABLE 14 (Continued) 

NMP I JAF SITE 

ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES - ON-SITE STATIONS 
1-131 ACTIVITY pCilm3 ± 1 SIGMA 

LOCATION

U I IUOlIt 

07/12/99 

07/19/99 

07/26/99 

08/03/99 

08/09/99 

08/16/99 

08/23/99 

08/30/99 

09/07/99 

09/13/99 

09/20/99 

09/27/99 

10/04/99 

10/11/99 

10/18/99 

10/25/99 

11/01/99 

11/08/99 

11/15/99 

11/22/99 

11/29/99 

12/06/99 

12/13/99 

12/20/99 

12/27/99

IU.U I 

<0.015 

<0.019 

<0.020 

<0.014 

<0.012 

<0.014 

<0.013 

<0.012 

<0.022 

<0.020 

<0.014 

<0.014 

<0.020 

<0.020 

<0.015 

<0.015 

<0.026 

<0.018 

<0.018 

<0.020 

<0.023 

<0.017 

<0.015 

<0.020 

<0.019

-. vu IV 

<0.020 

<0.009 

<0.017 

<0.018 

<0.014 

<0.016 

<0.013 

<0.016 

<0.012 

<0.012 

<0.013 

<0.017 

<0.058 

<0.024 

<0.014 

<0.022 

<0.016 

<0.011 

<0.013 

<0.020 

<0.017 

<0.017 

<0.012 

<0.011

0.0. 1 

<0.015 

<0.017 

<0.018 

<0.012 

<0.024 

<0.020 

<0.015 

<0.012 

<0.015 

<0.014 

<0.013 
<0.018 

<0.038 

<0.017 

<0.025 

<0.020 

<0.020 

<0.013 

<0.020 

<0.015 

<0.018 

<0.016 

<0.018 

<0.028 

<0.019

* No sample results due to lost filter or pump failure.
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<0.026 

<0.014 

<0.023 

<0.014 

<0.025 

<0.015 

<0.013 

<0.026 

<0.016 

<0.021 

<0.013 

<0.012 

<0.031 

<0.019 

<0.022 

<0.017 

<0.022 

<0.020 

<0.019 

<0.019 

<0.018 

<0.021 

<0.018 

<0.013 

<0.017 

<0.011

<0.018 
<0.014 

<0.024 

<0.020 

<0.018 

<0.011 

<0.017 

<0.016 

<0.012 

<0.016 

<0.012 

<0.014 

<0.021 

<0.024 

<0.020 

<0.016 

<0.012 

<0.030 

<0.015 

<0.017 

<0.018 

<0.023 

<0.020 

<0.020 

<0.019 

<0.015

<0.015 

<0.014 

<0.022 

<0.011 

<0.020 

<0.020 

<0.015 

<0.018 

<0.019 

<0.014 

<0.011 

<0.012 

<0.027 

<0.021 

<0.025 

<0.017 

<0.019 

<0.021 

<0.016 

<0.011 

<0.021 

<0.015 

<0.017 

<0.014 

<0.013



TABLE 15 

CONCENTRATION OF GAMMA EMITTERS IN MIELK 

Results in units of pCifliter ± 1 sigma

60 K-40 
Cs-134 
Cs-137 
Ba/La-140 
Ra-226 Others

1600 ± 98 
<8.63 
<8.54 
<10.4 
<190 
<LLD

1440 :- 90 
<7.76 
<9.35 
<10.7 
<156 
<LLD

1350 ± 90 
<8.60 
<8.79 
<10.4 
<178 
<LLD

1270 ± 68 
<3.26 
<5.34 
<7.16 
132 ± 42 
<LLD

1660 ± 50 
<4.15 
<3.74 
<3.90 
98 ± 27 
<LLD

1750 ± 51 
<2.44 
<3.69 
<4.80 
64± 19 
<LLD

55 K-40 1430 ± 92 1520 ± 82 1550 ±- 95 1530 ± 60 1410±92 1440 ±- 72 
Cs-134 <8.90 <6.03 <9.39 <4.19 <9.10 <2.94 
Cs-137 <9.47 <7.89 <9.34 <3.56 <8.20 <5.98 
Ba/La-140 <12.9 <6.47 <8.27 <6.85 <13.4 <5.24 
Ra-226 <167 <134 <166 <S4 <170 90 ± 28 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

50 K-40 1480 A: 73 1320430 1410 ± 90 1600 :E 90 1630 ± 85 1610 ± 83 
Cs-134 <5.19 <5.27 <8.28 <9.20 <6.23 <6.33 
Cs-137 <4.73 <5.34 <9.47 <9.34 <7.36 <6.93 
3a/La-140 <7.28 <7.57 <11.0 <12.2 <5.96 <7.00 
Ra-226 <107 <108 <159 <168 70± 32 814-28 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

4 K-40 1580E -61 1470 ± 59 1460± 72 1500± 97 1420 ± 71 1710± 87 
Cs-134 <4.09 <4.18 <3.32 <8.17 <5.19 <5.36 
Cs-137 <3.86 <3.76 <5.22 <8.93 <5.88 <6.14 
Ba/La-140 <4.80 <6.14 <6.94 <12.3 <5.88 <6.22 
Ra-226 54 ± 20 50 ± 21 <97 <162 <109 <134 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

7 K-40 1550 ± 84 1580 d: 61 1500 ± 73 1470 ±72 1560± 50 1390 ± 70 
Cs-134 <6.52 <4.18 <5.27 <5.27 <3.46 <4.36 
Cs-137 <7.89 <4.19 <4.98 <5.56 <3.72 <5.56 
Ba/La-140 <8.21 <5.57 <7.59 <5.45 <5.47 <7.89 
Ra-226 110 ± 45 73 ±k 24 56 ± 22 93 ± 28 56± 15 <98 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

73* K-40 1520± 59 1320 ± 68 1420 ± 80 1500 ± 59 1490 ± 59 1570 ± 48 
Cs-134 <2.27 <5.74 <6.43 <3.48 <3.95 <2.48 

(Control) Cs-137 <4.05 <5.98 <8.14 <3.66 <4.01 <3.91 
Ba/La-140 <5.56 <5.44 84 ± 37 <3.97 <5.34 <4.17 
Ra-226 89 ± 24 8±26 <7.80 66 ±- 23 <82 81 ± 29 
,Others <LLLLD LD <LLD <LLD <LLD <LLD 

* - Technical Specification location.
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TABLE 15 (Continued) II
CONCENTRATION OF GAMMA EMITTERS IN MILK

60 K-40 
Cs-134 
Cs-137 
Ba/La-140 
Ra-226 
Others

1670 ± 50 
<4.05 
<4.17 
<5.22 
77 ± 27 
<LLD

1630 ± 86 
<7.42 
<7.51 
<10.9 
<168 
<LLD

1640 ± 85 
<7.58 
<7.84 
<9.92 
<158 
<LLD

1560 1 59 
<3.78 
<4.41 
<4.26 
<96 
<LLD

1680 - 68 
<4.31 
<4.88 
<5.84 
64 ± 27 
<LLD

1470 *- 66 
<5.40 
<5.73 
<6.05 
80 ± 33 
<LLD

55 K-40 1650 4-86 1590 ± 66 1420 ± 57 1310 ± 69 1610185 1640L -85 
Cs-134 <7.84 <4.53 <4.10 <3.20 <6.65 <5.93 
Cs-137 <7.93 <4.58 <3.82 <5.34 <6.78 <5.97 
3a/La-140 <10.8 <6.58 <5.98 <6.60 <7.14 <6.80 
Ra-226 <155 109 ± 34 <S6 <104 <162 <139 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

50 K-40 1520L -82 1570 ± 65 1720 4-51 1680± 68 1610168 1730 *- 51 
Cs-134 <8.27 <4.51 <3.47 <3.91 <5.60 <2.57 
Cs-137 <7.73 <4.59 <3.96 <4.26 <5.99 <4.17 
Ba/La-140 <7.95 <9.11 <4.67 <6.23 <6.97 <3.70 
Ra-226 <152 112 ± 32 114* 27 95 ± 31 <117 47 4-18 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

4 K-40 1810 * 52 1820* 52 1650 * 85 1620 ± 85 18904- 73 1660 ± 87 
Cs-134 <2.35 <4.04 <6.90 <7.57 <5.79 <7.57 
Cs-137 <3.94 <3.94 <7.16 <7.62 <5.19 <8.01 
Ba/La-140 <4.71 <3.69 <9.01 <7.47 <6.92 <S.68 
Ra-226 68 * 26 66 ± 21 <150 <136 108*73 <154 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

7 K-40 1640 ± 50 1320±68 1420 * 71 1550 A: 48 1300 ± 54 1590 ±49 
Cs-134 <3.58 <5.27 <6.04 <2.51 <4.45 <4.01 
Cs-137 <4.15 <5.67 <5.56 <3.99 <4.27 <4.44 
Ba/La-140 <4.39 <6.15 <6.93 <4.47 <5.77 <4.64 
Ra-226 95 ± 28 72 4*32 <98 79 * 28 664-26 52 * 21 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

73* K-40 1520 * 82 1690 * 50 1690 ± 50 1540 ± 66 1670 4*67 1570 * 65 

Cs-134 <7.41 <3.96 <2.23 <5.70 <4.70 <4.01 
(Control) Cs-137 <6.79 <3.91 <4.04 <5.05 <4.40 <4.13 

Ba/La-140 <9.58 <4.34 <4.34 <4.59 <6.28 <6.87 
•a-226 <150 51 * 18 72 * 30 <106 117 * 35 122 ± 37 

[Others <LLD <LLD <LLD <LLD <LLD <LLD 

* - Technical Specification location.
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TABLE 15 (Continued)

CONCENTRATION OF GAMMA EMITTERS IN MILK 

Results in units of pCi/liter .+ 1 sigma

60 K-40 
Cs-134 
Cs-137 
Ba/La-140 
Ra-226 Others

1720 ± 68 
<2.47 
<5.62 
<7.26 
150± 45 
<LLD

1600 ± 60 
<2.89 
<4.88 
<6.88 
72 - 30 
<LLD

1610 169 
<3.14 
<4.72 
<5.39 
<118 
<LLD

1580 E 69 
<4.78 
<5.20 
<5.86 
85 140 
<LLD

1590 ± 68 
<6.53 
<5.27 
<6.37 
<120 
<LLD

1420 ± 77 
<6.10 
<7.06 
<9.54 
116 ± 41 
<LLD

55 K-40 1620k -50 1440 ± 79 1580± 80 1210::E 131 1660 ± 86 1560± 82 
Cs-134 <3.90 <6.71 <5.45 <12.0 <7.11 <7.48 
Cs-137 <4.27 <6.79 <6.40 <10.9 <7.25 <6.12 
Ba/La-140 <.89 -8.65 <S.48 <14.8 <10.2 <7.24 
Ra-226 54 ± 20 <140 68 ± 29 <225 <156 <152 
Othaers <LLD <LLD <LLD <LLD <LLD <LLD 

50 K-40 1670 ± 67 1560± 102 1570 ±- 103 1640 ± 67 1660 4± 67 1590k ±81 
Cs-134 <4.16 <10.4 <7.43 <4.53 <4.39 <6.32 
Cs-137 <4.52 <8.95 <8.95 <3.77 <4.52 <5.77 
Ba/La-140 <6.70 <10.2 <7.23 <6.28 <6.49 <6.65 
Ra-226 116 ± 45 <177 <188 149 ± 35 111±35 130 ± 34 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

4 K-40 1680 ± 86 1610k -81 1660 ± 61 1680.± 50 1580± 66 1590 ± 82 
Cs-134 <5.93 <5.19 <3.44 <3.67 <4.21 <6.22 
Cs-137 <7.07 <5.30 <5.61 <3.99 <4.27 <5.88 
Ba/La-140 <8.23 <8.80 <5.56 <4.95 <6.59 <9.18 
Ra-226 95 ± 33 187 ± 68 85 ± 34 61 ± 19 122 ± 37 <144 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

7 K-40 1540 ± 82 1530 ± 59 1690 ± 106 1510 ± 66 1620± 68 1510 ± 58 
Cs-134 <6.06 <5.24 <8.51 <5.13 <5.94 <4.92 
Cs-137 <8.01 <4.67 <9.21 <5.60 <4.99 <4.78 
Ba/La-140 <7.69 <5.41 <9.40 <6.38 <6.10 <5.84 
Ra-226 <142 73 ± 28 <200 <117 <118 73±430 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

73** K-40 1690 ± 50 1430 ± 67 1540 ± 79 1660 ± 87 1640 ± 50 1460 ± 98 
Cs-134 < 2.45 < 4.83 < 5.70 < 7.52 < 2.37 < 7.25 

(Control) Cs-137 < 3.63 < 5.25 < 6.97 < 6.81 < 3.60 < 10.0 
Ba/La-140 <3.70 <5.64 <8.06 < 10.5 <4.79 < 10.8 
Ra-226 8 ± 24 156 ±40 76 ± 44 < 154 3 ± 24 <204 
Others <LLD <LLD <LLD <LLD <LLD <LLD 

** - Technical Specification location.
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60 <0.35 <0.33 <0.40 <0.38 <0.57 <0.54 

55 <0.35 <0.61 < 0.47 < 0.40 < 0.43 <0.48 

50 <0.38 <0.36 <0.36 <0.35 <0.47 <0.46 

4 <0.59 <0.42 <0.68 <0.57 <0.43 <0.40 

7 < 0.44 <0.38 < 0.43 <0.43 <0.37 <0.56 
-A. AC -- A *2 eAn 70 <<033 <0.40 <0.44

60 <0.53 <0.24 <0.31 <0.38 <0.51 <0.35 

55 < 1.00 <0.37 <0.53 <0.34 <0.37 <0.44 

50 < 1.00 <0.38 <0.38 <0.29 <0.32 <0.33 

4 <0.68 <0.44 <0.36 <0.34 <0.40 <0.40 

7 <0.55 <0.34 <0.35 <0.40 <0.36 <0.30 

73* < 0.47 < 0.49 <0.34 < 0.50 <0.30 < 0.35 

LOATON 1s al Otoe 2~dhafOctobet As hafNw*br 2 af ember 1ýt haf e xýafflte~~ 

60 <0.57 <0.74 <0.57 <0.46 <0.45 <0.51 

55 <0.36 <0.55 <0.52 <0.46 <0.80 <0.41 

50 <0.33 <0.48 <0.37 < 0.36 <0.50 <0.45 

4 <0.47 <0.62 <0.46 <0.43 <0.34 <0.53 

7 <0.45 <0.40 <0.65 <0.42 <0.38 <0.51 

73* <0.40 <0.33 <0.45 <0.48 <0.45 <0.36 

* - Control Result. Technical Specification location.  

(1) Iodine - 131 results are corrected for decay to the sample stop date.
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TABLE 17A 

CONCENTRATION OF GAMMA EMITTERS IN FOOD PRODUCTS

9-20-99 
9-20-99 
9-20-99 
9-20-99 
9-20-99 
9-20-99 
9-20-99 
9-20-99 
9-20-99 
-20-99 

9-20-99 
9-20-99 
9-21-99 
9-21-99 
9-21-99 
--21-99

Squash Leaves 
Hot Pepper Leaves 
Sweet Pepper Leaves 
Squash Leaves 
Hot Pepper Leaves 
Cucumber Leaves 
Bean Leaves 
Squash Leaves 
Bean Leaves 
Sweet Pepper Leaves 
Squash Leaves 
Bean Leaves 
Sweet Pepper Leaves 
Bean Leaves 
rucumber Leaves 
Squash Leaves

7.63 ± 0.05 
).84 ± 0.03 
1.06 ± 0.06 
Z.20 - 0.05 
1.09 ± 0.03 
Z.67 ± 0.04 
Z.35 ± 0.04 
1.86 ± 0.04 
1.59 ± 0.06 
1.71 - 0.03 
Z.01 ± 0.05 
1.73 - 0.04 
1).59 ± 0.02 
1.68 ± 0.03 
2.59 ± 0.05 
2.36 ± 0.05

2.44 - 0.08 
5.94 - 0.11 
3.93 ± 0.17 
3.59 ± 0.09 
5.70 ± 0.08 
2.36 ± 0.05 
1.93 - 0.06 
3.21 ± 0.07 
2.52 ± 0.12 
5.72 ± 0.10 
2.49 ± 0.09 
2.12 ± 0.07 
7.39 - 0.11 
2.64 ± 0.07 
2.59 ± 0.08 
3.08 + 0.08

<0.01 
<0.01 
<0.04 
<0.02 
<0.04 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01

<0.01 
<0.01 
<0.02 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01

<0.01 
<0.01 
< 0.02 
).008 ± 0.002 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01

*_____- ___Control_____ _______resu_______lt.

*- Control result 
All results in units of activity pW-gm wet weight
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S 
S 
S 
L 
L 
L 
L 
R 
R 
K 
K 
K 
M* 
M* 
M* 
M*

0.17 ± 0.05 
0.23 ± 0.04 
0.53 + 0.08 
0.39 ± 0.05 
0.24 ± 0.04 
0.18 ± 0.03 
0.14 ± 0.03 
0.20 ± 0.04 
0.28 - 0.07 
0.24 - 0.03 
0.14 ± 0.04 
0.27 ± 0.04 
0.14 ± 0.02 
0.11 ± 0.03 
0.33 -0.05 

.26 0.04

0.06 ± 0.01 
0.04 ± 0.01 
0.03 - 0.02 
0.03 ± 0.01 
0.04 - 0.01 
0.03 ± 0.01 
0.02 + 0.01 
0.05 ± 0.01 
0.06 ±0.02 
<0.02 
< 0.03 
0.01 ± 0.01 
< 0.03 
<0.02 
0.04 ± 0.01 
P.05 - 0.01

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
< LLD 
<LLD



S 9-20-99 Squash Leaves 2630 ± 53 2440 ± 82 <8 <5 <8 173 ± 46 5 + 11 <LLD 

S 9-20-99 Hot Pepper Leaves 836 ± 30 5940 ± 108 <8 <6 <6 234 ± 37 38 ± 7 <LLD 

S 9-20-99 Sweet Pepper Leaves 1060 ±:64 3930 ± 171 <35 < 16 < 16 530 ± 84 32 ±:17 <LLD 

L 9-20-99 Squash Leaves 2200 ±:51 3590 ± 90 <15 <7 8 ±:2 391 ±:52 28 ±:8 <LLD 

L 9-20-99 Hot Pepper Leaves 1090 ±:32 5700 ±:85 <38 <6 <6 236 ±:37 43 ± 8 <LLD 

L 9-20-99 Cucumber Leaves 2670 ± 38 2360 ± 53 <7 <3 <5 185 ± 32 29 ± 6 <LLD 

L 9-20-99 Bean Leaves 2350 ± 40 1930 ±55 <6 <5 <5 138 ±:29 21 ±:5 <LLD 

R 9-20-99 Squash Leaves 1860 ±:35 3210 ±:66 <8 <6 <6 199 ±:39 49 ±:7 <LLD 

R 9-20-99 Bean Leaves 1590 ±:60 2520 ±:118 <14 <12 <12 82 ±:70 57 ±:17 <LLD 

K 9-20-99 Sweet Pepper Leaves 708 ± 28 5720 ± 102 < 10 <6 <6 245 ± 31 <22 <LLD 

K 9-20-99 Squash Leaves 2010 ±:51 2490 ±:91 <9 <7 <7 136 ±:44 <28 <LLD 

K 9-20-99 Bean Leaves 1730 ±:43 2120 ± 66 < 13 <5 <6 271 ±:38 13 ±:6 <LLD 
M* 9-21-99 Sweet Pepper Leaves 593 ± 24 7390 ± 114 <6 <6 <6 140 ± 25 <26 <LLD 
M* 9-21-99 Bean Leaves 680 ±:27 2640 ±:72 <7 <6 <6 113 ±:27 <23 <LLD 
M* 9-21-99 Cucumber Leaves 2590 ± 52 2590 ± 79 <8 <6 <7 331 ± 48 44 ±:9 <LLD 
M* r-21-99 Squash Leaves 2360 ±:46 3080 ± 76 < 10 <5 <6 263 ± 39 53 ± 8 <LLD 

* - Control result 

All results in units of activity Mr I1Qgr wet weight
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TABLE 18 

MILK ANIMAL CENSUS 

1999 

11,~AEA ...... Ri) NOOF M"~~V 0ES2 b 

Scriba 3 1900 4.5 None 

62 183o 6.7 5G (3) 
63 185o 8.0 40C 

New Haven 75 146o 7.5 1G (3) 
9 950 5.2 42C 

4* 113o 7.8 100C 
7* 107o 5.5 65C 

64 107o 7.9 51C 

Mexico 14 120o 9.8 56(2 

19 132o 10.5 40C 
60* 900 9.5 40C 

50* 930 9.3 90C 
55* 950 9.0 56C 

21 1120 10.5 75C 

49 880 7.9 None 

72 980 9.9 36C 

Oswego 73** 2340 13.9 52C 

Pulaski 23 920 10.5 None 

Volney 70 147o 9.4 5C 

25 1820 9.5 None 

MILKING ANIMAL TOTALS: 748 Cows 
(including control locations) 6 Goats 

MILKING ANIMAL TOTALS: 696 Cows 
(excluding control locations) 6 Goats 

NOTES: 

C = Cows 
G - Goats 
* = Milk sample location 

** = Milk sample control location 
(1) = References Figure 4 
(2) = Degrees and distance are based on NMP-2 reactor building centerline 
(3) = Goat is not currently producing milk or any milk produced is utilized by the owner 

None = No cows or goats at that location. Location was a previous location with cows and/or goats.  

(a) = Census performed out to a distance of approximately 10 miles
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TABLE 19 

1999 RESIDENCE CENSUS

Lake Road 
Lake Road 
County Route 29 
Miner Road 
Miner Road 
Lakeview Road 
Bible Camp Retreat 
Bible Camp Retreat

A 
B 
C 
D 
E 
F 
G 
H

N 
NNE 
NE 

ENE 
E 

ESE 
SE 
SSE 
S 

SSW 
SW 

WSW 
W 

WNW 
NW 

NNW

970 
1020 
1300 
1630 
1700 
2070 
2340 
2380

This meteorological sector is over Lake Ontario. There is no residence within five miles.  
Corresponds to Figure 1.  
Based on NMP2 reactor centerline.
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1.3 miles 
1.1 miles 
1.4 miles 
1.6 miles 
1.6 miles 
1.2 miles 
0.9 miles 
0.9 miles

(1) 
(2)



TABLE 20

INTERLABORATORY INTERCOMPARISON PROGRAM

AIR Gross Beta 41.7+_1.6 
42.7+1.6 
45.1+1.6 

Mean = 43.2+0.9

50+1 0.88, A

E-2012-05 AIR Gross Beta 66.0+2.0 69+1 0.94, A 
66.1+2.0 
63.8+1.9 

Mean_= 65.3+1.1
Results reported as activity ± 1 sigma.  
Ratio = Reported/Analytics 
Samples provided by Analytics, Inc.  
Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± 1 sigma.  
(2) Ratio = Reported/Analytics 
(*) Samples provided by Analytics, Inc.  
(**) Sample analyzed by Teledyne Brown Engineering.  
(A) Evaluation Results, Acceptable.
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E-1670-05 WATER 

pCi/liter

1-131** 89.3±+2.0 
101+6 

78.7+2.2 
Men= R9 7+~2.2

91.0+-1.7

E-1770-05 AIR 1-131 81.4+17.6 77+1.3 0.84, A 
55.2+15.3 

pCi/cc 58.5 +15.7 
Mean = 65.0+9.4 

E-1768-05 MILK 1-131** 74.9+3.0 72+ 1.3 0.88, A 
62.3+3.3 

pCi/liter 51.5+5.6 
Mean = 62.9+2.4 

E- 1909-05 MILK 1-131** 84.1+7.6 91+1.7 0.82, A 
71.4+10.8 

pCi/liter 70.5+ 10.9 
Mean = 75.3+5.7 

E-1910-05 AIR 1-131 73.4+7.7 62+1 1.10, A 
71.5+7.4 

pCi/cc 60.4+7.7 
Mean = 68.4+-4.4 

E- 1907-05 WATER 1-131* 64.8+6.7 77+-1.2 0.86, A 
60.4+-6.4 

pCi/liter 72.3+7.0 
Mean = 65.8±3.9

Results reported as activity ± 1 sigma.  
Ratio = Reported/Analytics 
Samples provided by Analytics, Inc.  
Result determined by Gamma Spectral Analysis/Resin Extraction.  
Evaluation Results, Acceptable.

-116-

(1) 
(2) 
(*) 
(**) 
(A)
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

Ganmuma Analysis Water (pCi/liter) 

Nubr..Mdium....Analysis Site Lab Result (1) (1) Ratio (2) 

E-1670-05 WATER Ce-141 167+5 177+3 0.98, A 
178+5 
173_+5 

Mean = 173+2.9 

Cr-51 405±+26 398+6.7 0.95, A 
369+21 
366+23 

Mean =380+ 13.5 

Cs-134 107+4 114+2 0.91, A 
103-+-2 
102_+_2 

Mean = 104+1.3 

Cs-137 221+5 240+4 0.93, A 
229+5 
220+4 

Mean = 223-+2.7 

Mn-54 159+5 152+2.7 1.01, A 
153-+4 
150+4 

Mean = 154+2.5 

Fe-59 71.5+6.3 79+ 1.3 0.99, A 
82.6+_±5.8 
79.3+6.2 

Mean = 77.8+3.5 

Zn-65 175+8 195±+3.3 0.97, A 
205+8 
190+7 

Mean = 190+4.4 

Co-60 186+4 181+3 0.99, A 
179+3 
174 +_3 

Mean = 180+1.9 

(1) Results reported as activity ± 1 sigma.  
(2) Ratio = Reported/Analytics.  
(*) Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

Gammna Analysis Water (pCi/liter) 

Nu~mber Medium...Analysis site.Lab. Result (1) (1) -Ratio(2Q) 

E-1907-05 WATER Ce-141 229+8 244+4 0.95, A 
233+8 
238-+7 

Mean = 233-+4.4 

Cr-51 138+22 184+3 0.76, D 
144-+-28 
137 +_21 

Mean = 139.7+13.8 

Cs-134 102+3 119+2 0.83, A 
96.7+3.3 
99.5+2.7 

Mean = 99.4+1.7 

Cs-137 238+7 268+4.3 0.93, A 
248+7 

265+5.4 
Mean = 250+3.8 

Mn-54 208+7 210+3.7 1.04, A 
217+7 
228+5 

Mean = 217.7+3.7 

Fe-59 97.4+8.6 94+ 1.7 1.05, A 
105+8 

95.3+6.3 
Mean = 99.2+5.1 

Zn-65 214+11 202+3.3 1.02, A 
202+11 
205 +8 

Mean = 207+5.8 

Co-60 159+5 159+2.7 0.99 A 
155±+5 
160+4 

Mean = 158+2.7 

(1) Results reported as activity ± 1 sigma.  
(2) Ratio = Reported/Analytics.  
(*) Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.  
(D) Evaluation Results, Disagreement
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

Gamma Analysis of Air Particulate Filters (pCi/filter) 

Reference 
ENV IDLaboratory* 

.Numnber...Mdum..Aa s .Site Lab Result (1) (1) Ratio (2) 

E-1671-05 FILTER Ce-141 78.5+5.6 108+ 1.7 0.75, D 
78.7+7.1 
85.8+4.7 

Mean = 81.0+3.4 

Cs-134 46.1+3.5 69+1 0.64, D 
46.6_+4.8 
37.9_+3.5 

Mean = 43.5 +2.3 

Cs-137 110+7 146+2.3 0.68, D 
82.3+7.9 
109+_5.4 

Mean = 100_+4 

Mn-54 76.1+6.2 93+ 1.7 0.80, D 
70.8-+8.0 
75.0+5.0 

Mean = 74.0+3.8 

Fe-59 28.5+8.0 48+0.7 0.67, D 
37.5+11.6 
29.5+8.0 

Mean = 31.8+5.4 

Zn-65 96.7+-12.3 119+2 0.82, A 
94.7+15.2 
98.3_+9.7 

Mean = 96.6+7.3 

Co-60 72.9+5.1 110+3 0.72, D 
83.3_+7.0 
81.8_+4.4 

Mean = 79.3_+3.2 

Cr-51 96.0+26.8 242+4 0.059, D 
151+40.2 
183+25 

Mean = 143.3±+18.1 

(1) Results reported as activity ± 1 sigma.  
(2) Ratio = Reported/Analytics.  
(*) Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.  
(D) Evaluation Results, Disagreement
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

GaNm a Analysis of Air Particulate Filters (1(i/filter) 

E-1908-05 FILTER Ce-141 126+5 114+2 1.12, A 
129+5 
128_+5 

Mean = 127.7+2.9 

Cr-51 105+21 86+1.3 1.07, A 
79.2+19.3 
92.9+19 

Mean = 92.4+11.4 

Cs-134 48.3+2.6 56+1 0.86, A 
45.7+2.6 
48.8+3.4 

Mean = 47.6+ 1.7 

Cs-137 149+6 125+2 1.18, A 
146+5 
150-+-6 

Mean = 148.3+3.3 

Mn-54 116+5 98+1.7 1.23, A 
129+6 
117+5 

Mean = 120.7+3.1 

Fe-59 57.4+7.4 44+0.7 1.32, D 
62.9 +_7.3 
54.6 +_7.3 

Mean = 58.3±4.2 

Zn-65 111+9 94+1.7 1.23, A 
109-+-9 
129-+9 

Mean = 116.3+5.2 

Co-60 77.7+3.6 74+1.3 1.07, A 
81.4+3.6 
78.9+3.6 

Mean = 79.3±2.1 

(1) Results reported as activity 1 sigma.  
(2) Ratio = Reported/Analytics.  
(*) Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.  
(D) Evaluation Results, Disagreement
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

Gamma Anal sis of Milk (pCi/liter) 

Reference 
ENV ID, Laboratory* 
Numirber Medium. A~nalysis Site Lab Result (1)....(1) Ratio (2) 

E-1768-05 MILK Ce-141 158+7 168+3 0.98, A 
158+8 
178++7 

Mean = 165+4 

Cr-51 200+27 215+4 1.00, A 
228+37 
219-+35 

Mean = 216+ 19 

Cs-134 105+4 115+2 0.87, A 
97.9_+5.9 
96.9+5.0 

Mean = 99.9+2.9 

Cs-137 178+7 188+3 0.93, A 
178+8 
170±+7 

Mean = 175+4 

Mn-54 86.6+5.4 85+1 0.96, A 
71+6 

86.3+5.4 
Mean = 81.3+3.2 

Fe-59 40+9 48+1 0.97, A 
49.3+9.5 
50.2±+9.7 

Mean = 46.5+5.4 

Zn-65 119+11 122+3 0.99, A 
103+11 
110+12 

Mean = 111+7 

Co-60 212+6 214+4 1.02, A 
228_+7 
217+6 

Mean = 219 +4 
(1) Results reported as activity ± 1 sigma.  
(2) Ratio = Reported/Analytics.  
(*) Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM 

Gamma Anal ysis of Milk (pCi/liter) 

Reference 

ENY U) Laboratory* 
Numberumehn ýAnal.is Site Lab.Resl 1 I Ratio.(2) 

E-1909-05 MILK Ce-141 189+6 197+3.3 0.97, A 
185+±8 
198 +8 

Mean = 190.7 +4.3 

Cr-5i 144+25 149+2.3 0.84, A 
118+31 
112 +30 

Mean = 124.7+ 16.6 

Cs- 134 81.9+2.5 96+±1.7 0. 84, A 
83.2 +4.0 
78.8 +3.0 

Mean = 81.3+ 1.9 

Cs- 137 202+5 217+3.7 0.91, A 
190+6 
201+6 

Mean = 19ý7.7 +3.3 

Mn-54 171+6.1 170±3 0.98, A 
158 +6 
172 +6 

Mean = 167 +3.3 

Fe-59 77.4+6.1 76+ 1.3 0. 95, A 
76.0 +8.7 
63. 1+8 

Mean = 72.2+4.4 

Zn-65 168±8 164+2.7 0.96, A 
154+ 10 
150+10 

Mean = 157.3 +5.4 

Co-60 131+3 129+2 1.01, A 
129 +4 
131+4 

Mean = 130.3+2.1 _____________ 

(1) Results reported as activity ±1 sigma.  
(2) Ratio = Reported/Analytics.  

() Samples provided by Analytics, Inc.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

E-1769-05 SOIL Ce-141

Cs-134 

Cs-137 

Mn-54 

Co-60 

Zn-65

_________________ I I ___________________

Results reported as activity ± 1 sigma.  
Ratio = Reported/Analytics.  
Samples provided by Analytics, Inc.  
Evaluation Results, Acceptable.

0.291+0.056 
0.215+0.042 
0.272+0.044 

Mean =0.259+0.028

0.155+0.015 
0.150+0.011 
0.158+0.014 

Mean =0.154+0.008 

0.379+0.027 
0.368+0.020 
0.409+0.027 

Mean =0.385+0.014 

0.134+0.019 
0.133+0.015 
0.154+0.020 

Mean =0.140+0.010 

0.354+0.022 
0.361+0.016 
0.352_+0.021 

Mean =0.356+0.11 

0.183+0.045 
0.246+0.031 
0.177+0.038 

Mean =0.202+0.022

0.269+0.004

0.184+0.003 

0.429+0.007 

0.136+0.002 

0.343 + 0.006 

0.196+0.003
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0.96, A

0.84, A 

0.90, A 

1.03, A 

1.04, A 

1.03, A

(1) 
(2) 
(*) 
(A)
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± 1 sigma.  
(2) Reference Ratio = Reported/EML.  
(*) Samples provided by Environmental Measurements Lab. Dept. of Energy.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± 1 sigma.  
(2) Reference Ratio = Reported/EML.  
(*) Samples provided by Environmental Measurements Lab. Dept. of Energy.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± 1 sigma.  
(2) Reference Ratio = Reported/EML.  
(*) Samples provided by Environmental Measurements Lab. Dept. of Energy.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

9.18+0.28 
8.81-+0.28 
8.92±+0.28 

Mean = 8.97+0.13 

6.96+0.21 
6.62_+0.20 
6.66_+0.20 

Mean = 6.75_+0.12 

8.36+0.14 
8.07_+0.14 
8.07_+0.14 

Mean = 8.17+0.08 

6.92_+0.23 
6.51_+0.22 
6.73_+0.23 

Mean = 6.72+0.13 

4.96+1.04 
6.81+1.04 
6.18+1.05 

Mean = 5.98+0.60

7.91_+0.45

6.35_+0.41 

7.73+0.033 

6.43_+0.42 

5.5+1.76

Results reported as activity ± 1 sigma.  
Reference Ratio = Reported/EML.  
Samples provided by Environmental Measurements Lab. Dept. of Energy.  
Evaluation Results, Acceptable.
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QAP-51 Filter Mn-54

Co-60 

Co-57 

Cs- 137 

Ru- 106

1.13, A

1.06, A 

1.06, A 

1.05, A 

1.09, A

(1) 
(2) 
(*) 
(A)



TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± 1 sigma.  
(2) Reference Ratio = Reported/EML.  
(*) Samples provided by Environmental Measurements Lab. Dept. of Energy.  
(A) Evaluation Results, Acceptable.
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

(1) Results reported as activity ± I sigma.  
(2) Reference Ratio = Reported/EML.  
(*) Samples provided by Environmental Measurements Lab. Dept. of Energy.  
(t) Analysis performed by Teledyne Brown Engineering 
(W) Evaluation Results, Acceptable with Warning 
(N) Evaluation Results, Not Acceptable
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TABLE 20 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

ysis of Air (Bq/filter) 
~ ~~I -ii i ./ i-lii i iiii~i

AIR GROSS 
BETA

1.49+0.06 
1.42+0.06 
1.58+0.06 

Moann = 1 5040 () (V

QAP-51 AIR GROSS 2.75+0.08 2.66+0.26 1.06, A 
BETA 2.92+0.08 

2.78+0.08 
Mean =2.82+0.05

1.56+0.16 0.96, A

Results reported as activity ± 1 sigma.  
Reference Ratio = Reported/EML.  
Samples provided by Environmental Measurements Lab. Dept. of Energy.  
Analysis performed by Teledyne Brown Engineering 
Evaluation Results, Acceptable.
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QAP-50

(1) (2) 

(*) 
(t) 
(A)
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VEGETATION 200+15 
185+16 
196± 16

Cs-134 89.5±8.1 107+1.7 0.84, A 
96.5±+8.7 
83.1+8.0 

Mean = 89.7+4.8 

Cs-137 232±16 241+4 1.00, A 
265±16 
229±+16 

Mean = 242±9.2 

Mn-54 198+ 16 188+3 0.97, A 
187±16 
162+15 

Mean = 182.3+9.0 

Zn-65 144±29 181+3 0.73, D 
95.5±+28.8 
155±+31.4 

Mean = 131.5±17.2 

Co-60 127+12 143+2.3 0.94, A 
143±+ 12 

136+ 12.1 
Mean = 135.3_+6.9

219+3.7 0.89, A

(1) Results reported as activity ± 1 sigma.  

(2) Ratio = Reported/EML.  

(*) Sample provided by Environmental Measurements Lab, Dept. of Energy.  

(A) Evaluation Results, Acceptable.
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TABLE 21

1979 (2) 0.22 0.22 0.22 LLD LLD LLD 
1980 0.07 0.09 0.08 LLD LLD LLD 
1981 LLD LLD LLD LLD LLD LLD 
1982 0.05 0.05 0.05 LLD LLD LLD 
1983 LLD LLD LLD LLD LLD LLD 
1984 LLD LLD LLD LLD LLD LLD 
1985 LLD LLD LLD LLD LLD LLD 
1986 LLD LLD LLD LLD LLD LLD 
1987 LLD LLD LLD LLD LLD LLD 
1988 LLD LLD LLD LLD LLD LLD 
1989 LLD LLD LLD LLD LLD LLD 
1990 LLD LLD LLD LLD LLD LLD 
1991 LLD LLD LLD LLD LLD LLD 
1992 LLD LLD LLD LLD LLD LLD 
1993 0.03 0.03 0.03 LLD LLD LLD 
1994 LLD LLD LLD LLD LLD LLD 
1995 LLD LLD LLD LLD LLD LLD 
1996 LLD LLD LLD LLD LLD LLD 
1997 LLD LLD LLD LLD LLD LLD 
1998 LLD LLD LLD LLD LLD LLD 
1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/g (dry) 

(1) Control location was at an area beyond the influence of the site (westerly direction).  
(2) Sampling was initiated in 1979. Sampling was not required prior to 1979.
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HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SHORELINE SEDIMENT (CONTROL) (1)

I TABLE 2



TABLE 22 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SHORELINE SEDIMENT (INDICATOR) (1) 

Cs-137 Co-60 

1979 (2) (2) (2) (2) (2) (2) 
1980 (2) (2) (2) (2) (2) (2) 

1981 (2) (2) (2) (2) (2) (2) 

1982 (2) (2) (2) (2) (2) (2) 

1983 (2) (2) (2) (2) (2) (2) 

1984 (2) (2) (2) (2) (2) (2) 

1985 LLD LLD LLD LLD LLD LLD 

1986 LLD LLD LLD LLD LLD LLD 

1987 LLD LLD LLD LLD LLD LLD 

1988 LLD LLD LLD LLD LLD LLD 

1989 0.25 0.34 0.30 LLD LLD LLD 

1990 0.28 0.28 0.28 LLD LLD LLD 

1991 0.11 0.16 0.14 LLD LLD LLD 

1992 0.10 0.16 0.13 LLD LLD LLD 

1993 0.17 0.49 0.33 LLD LLD LLD 
1994 0.08 0.39 0.24 LLD LLD LLD 

1995 0.16 0.17 0.16 LLD LLD LLD 
1996 0.13 0.18 0.16 LLD LLD LLD 

1997 0.13 0.18 0.16 LLD LLD LLD 

1998 0.07 0.07 0.07 LLD LLD LLD 

1999 0.06 0.09 0.08 LLD LLD LLD 

Results in pCi/g (dry) 

(1) Location was off-site at Sunset Beach (closest location with recreational value).  
(2) Sampling initiated in 1985 as required by the new Technical Specifications.
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TABLE 23 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 

FISH (CONTROL)(1 

Cs-137 

YE~AR MIN. MAX. MEAN 

1976 1.2 1.2 1.2 
1977 0.13 0.13 0.13 
1978 0.04 0.20 0.09 
1979 0.03 0.06 0.04 
1980 0.03 0.11 0.06 
1981 0.028 0.062 0.043 
1982 0.027 0.055 0.046 
1983 0.041 0.057 0.049 
1984 0.015 0.038 0.032 
1985 0.026 0.047 0.034 
1986 0.021 0.032 0.025 
1987 0.017 0.040 0.031 
1988 0.023 0.053 0.033 
1989 0.020 0.033 0.029 
1990 0.025 0.079 0.043 
1991 0.016 0.045 0.030 
1992 0.019 0.024 0.022 
1993 0.023 0.041 0.032 
1994 0.012 0.035 0.024 
1995 0.014 0.020 0.016 
1996 0.014 0.018 0.016 
1997 0.019 0.043 0.031 
1998 0.013 0.013 0.013 
1999 LLD LLD LLD 

Results in pCi/g (wet) 

(1) Control location was at an area beyond the influence of the site (westerly direction).
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TABLE 24

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 I_______________________

0.5 
0.13 
0.03 
0.02 
0.03 
0.03 
0.034 
0.033 
0.033 
0.018 
0.009 
0.024 
0.020 
0.020 
0.024 
0.021 
0.013 
0.021 
0.011 
0.016 
0.014 
0.015 
0.021 
0.016

3.9 
0.79 
0.10 
0.55 
0.10 
0.10 
0.064 
0.056 
0.061 
0.044 
0.051 
0.063 
0.074 
0.043 
0.115 
0.035 
0.034 
0.038 
0.028 
0.019 
0.016 
0.017 
0.021 
0.018

Results in pCi/g (wet) 

(1) Indicator locations are in the general area of the NMP-1 and J. A. FitzPatrick cooling water discharge structures.
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HISTORICAL ENVIRONMENTAL SAMPLE DATA 
FISH (INDICATOR) (1)

1.4 
0.29 
0.08 
0.10 
0.06 
0.06 
0.048 
0.045 
0.043 
0.030 
0.028 
0.033 
0.034 
0.035 
0.044 
0.027 
0.026 
0.030 
0.020 
0.018 
0.015 
0.016 
0.021 
0.017

ILI

I



Cs-137 Co-60 

YAMI.MEAN MA.MEANs2 
1976 (1) ()()(1) (1) (1) 

1977 (2) (2) (2) (2) (2) (2) 
1978 LLD LLD LLD (2) (2) (2) 
1979 2.5 2.5 2.5 LLD LLD LLD 
1980 LLD LLD LLD LLD LLD LLD 
1981 LLD LLD LLD 1.4 1.4 1.4 
1982 LLD LLD LLD LLD LLD LLD 
1983 LLD LLD LLD LLD LLD LLD 
1984 LLD LLD LLD LLD LLD LLD 
1985 LLD LLD LLD LLD LLD LLD 
1986 LLD LLD LLD LLD LLD LLD 
1987 LLD LLD LLD LLD LLD LLD 
1988 LLD LLD LLD LLD LLD LLD 
1989 LLD LLD LLD LLD LLD LLD 
1990 LLD LLD LLD LLD LLD LLD 
1991 LLD LLD LLD LLD LLD LLD 
1992 LLD LLD LLD LLD LLD LLD 
1993 LLD LLD LLD LLD LLD LLD 
1994 LLD LLD LLD LLD LLD LLD 
1995 LLD LLD LLD LLD LLD LLD 
1996 LLD LLD LLD LLD LLD LLD 
1997 LLD LLD LLD LLD LLD LLD 
1998 LLD LLD LLD LLD LLD LLD 
1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/liter 

(1) No gamma analyses performed (not required).  
(2) Data showed instrument background results.  
(3) Location was the City of Oswego Water Supply for 1976 - 1984 and the Oswego Steam Station inlet canal for 1985 - 1999.
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TABLE 25 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SURFACE WATER (CONTROL) (31



TABLE 26 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SURFACE WATER (INDICATOR) (3) 

Cs-137 Co-60 itilii~llttt• !•<•! •ii •i::iiiiii •i• • • ............... ................ ................ .  

VEkMIN. MA.MA I A~MEAN 
1976 (1) (1) (1) (1) (1) (1) 
1977 (2) (2) (2) (2) (2) (2) 
1978 LLD LLD LLD (2) (2) (2) 
1979 LLD LLD LLD LLD LLD LLD 
1980 LLD LLD LLD LLD LLD LLD 
1981 LLD LLD LLD LLD LLD LLD 
1982 0.43 0.43 0.43 1.6 2.4 1.9 
1983 LLD LLD LLD LLD LLD LLD 
1984 LLD LLD LLD LLD LLD LLD 
1985 LLD LLD LLD LLD LLD LLD 
1986 LLD LLD LLD LLD LLD LLD 
1987 LLD LLD LLD LLD LLD LLD 
1988 LLD LLD LLD LLD LLD LLD 
1989 LLD LLD LLD LLD LLD LLD 
1990 LLD LLD LLD LLD LLD LLD 
1991 LLD LLD LLD LLD LLD LLD 
1992 LLD LLD LLD LLD LLD LLD 
1993 LLD LLD LLD LLD LLD LLD 
1994 LLD LLD LLD LLD LLD LLD 
1995 LLD LLD LLD LLD LLD LLD 
1996 LLD LLD LLD LLD LLD LLD 
1997 LLD LLD LLD LLD LLD LLD 
1998 LLD LLD LLD LLD LLD LLD 
1999 1 LLD LLD LLD LLD LLD LLD 

Results in pCi/liter 

(1) No gamma analyses performed (not required).  
(2) Data showed instrument background results.  
(3) Location was the J. A. FitzPatrick inlet canal.
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TRITIUM * .  

. . . . .....  

1976 440 929 652 
1977 300 530 408 

1978 215 490 304 
1979 174 308 259 
1980 211 290 257 
1981 211 328 276 
1982 112 307 165 
1983 230 280 250 
1984 190 220 205 
1985 230 370 278 
1986 250 550 373 
1987 140 270 210 
1988 240 460 320 
1989 180 660 373 
1990 260 320 290 
1991 180 200 190 

1992 190 310 242 
1993 160 230 188 

1994 250 250 250 
1995 230 230 230 
1996 LLD LLD LLD 
1997 LLD LLD LLD 
1998 190 190 190 
1999 220 510 337 

Results in pCi/iiter 

(1) Control location is the City of Oswego drinking water for 1976 - 1984 and the Oswego Steam Station inlet canal for 1985 - 1999.
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TABLE 27 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SURFACE WATER TRITIUM (CONTROL) (1)



TABLE 28 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
SURFACE WATER TRITIUM (INDICATOR) (1) 

TRITIUM 

1976 365 889 627 1977 380 530 455 1978 377 560 476 1979 176 276 228 1980 150 306 227 1981 212 388 285 1982 194 311 266 1983 249 560 347 1984 110 370 280 1985 250 1200 (2) 530 1986 260 500 380 1987 160 410 322 1988 430 480 460 1989 210 350 280 1990 220 290 250 1991 250 390 310 1992 240 300 273 1993 200 280 242 1994 180 260 220 1995 320 320 320 
1996 LLD LLD LLD 1997 160 160 160 1998 190 190 190 1999 180 270 233 

Results in pCi/liter 

(1) Indicator location is the FitzPatrick inlet canal.  
(2) Suspect sample contamination. Recollected samples showed normal levels of tritium.
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Preop 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1000

(1) 
6.0 
2.0 
2.2 
2.2 
2.7 
4.8 
3.2 
4.0 
3.3 
3.3 
3.8 
3.5 
3.8 
4.9 
4.7 

4.5 (4.4)* 
5.3 (5.5)* 
4.6 (4.6)* 
4.4 (4.8)* 
2.9 (2.9)* 
3.7 (3.7)* 
3.8 (3.8)* 
2.6 (2.6)* 
3.4 (3.4)* 
3.1 (3.1)* 
3.4 (3.4)* 
3.4 (3.4)* 
3.7 (3.9)* 
3.7 (3.7)* 
36f (' "/3.

(1) 
7.3 
6.7 
6.2 
6.9 
8.9 
6.0 
7.2 
8.0 
4.7 
5.7 
5.8 
5.9 
6.1 
7.2 
8.2 

7.6 (6.8)* 
7.5 (7.2)* 
6.6 (5.8)* 
6.8 (6.8)* 
6.4 (5.6)* 
6.0 (5.9)* 
5.4 (5.3)* 
5.0 (4.7)* 
5.6 (5.2)* 
5.0 (4.6)* 
5.7 (4.9)* 
5.6 (5.6)* 
6.2 (5.2)* 
5.6 (4.8)* 
7.1 (47'3*

Results in mrem per standard month 

(1) Data not available.  
(2) TLD #8, 14, 49, 111 and 113 where applicable.  
( )* TLD result based on the Technical Specification required locations (TLD #14 and 49).

-140-

TABLE 29 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD (CONTROL) (2)

(1) 
6.7 
4.3 
4.4 
4.7 
5.6 
5.5 
5.4 
5.3 
4.3 
4.7 
4.9 
4.8 
5.1 
5.8 
6.2 

5.6 (5.4)* 
6.3 (6.3)* 
5.4 (5.2)* 
5.6 (5.4)* 
4.7 (4.6)* 
4.7 (4.6)* 
4.5 (4.3)* 
4.1 (3.9)* 
4.4 (4.3)* 
4.1 (3.9)* 
4.4 (4.2)* 
4.3 (4.2)* 
4.7 (4.6)* 
4.4 (4.2)* 
4.6 (4.4)*

I I I k I k



TABLE 30A 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD (SITE BOUNDARY) (2) 

T - DOSE (mrem) 

LOCATION: SITE BOUNDARY () 

YEAR MI~MX ~AN 

Preop (1) (1) (1) 

1970 (1) (1) (1) 
1971 (1) (1) (1) 

1972 (1) (1) (1) 

1973 (1) (1) (1) 
1974 (1) (1) (1) 

1975 (1) (1) (1) 
1976 (1) (1) (1) 

1977 (1) (1) (1) 

1978 (1) (1) (1) 

1979 (1) (1) (1) 
1980 (1) (1) (1) 

1981 (1) (1) (1) 

1982 (1) (1) (1) 

1983 (1) (1) (1) 
1984 (1) (1) (1) 

1985 4.1 12.6 6.2 

1986 4.4 18.7 7.0 

1987 4.4 14.3 6.1 

1988 3.4 17.9 6.4 

1989 2.8 15.4 5.9 

1990 3.6 14.8 5.8 

1991 3.2 16.7 5.7 

1992 3.2 10.4 4.8 

1993 3.3 11.6 5.3 

1994 2.8 12.4 5.2 

1995 3.5 9.6 5.4 

1996 3.2 9.1 5.2 

1997 3.5 10.2 5.9 

1998 3.7 9.4 5.4 

1999 3.3 12.3 5.8 

Results in mrem per standard month 

(1) No data available (not required prior to 1985).  
(2) TLD locations initiated in 1985 as required by the new Technical Specifications. Includes TLD numbers 75, 76, 77, 23, 78, 79, 80, 81, 82, 83, 84, 7, 18, 85, 86, 

and 87.
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Preop (1) (1) (1) 
1970 (1) (1) 5.0 
1971 (1) (1) 6.0 1972 (1) (1)(1 

1973 (1) (1) 5.2 
1974 (1) (1) 5.3 
1975 (1) (1) 4.9 
1976 (1) (1) 4.7 
1977 (1) (1) 4.5 
1978 (1) (1) 41 
1979 (1) (1) 4.5 
1980 (1) (1) 4.0 
1981 (1) (1) 4.2 
1982 (1) (1) 4.2 
1983 (1) (1) 41) 1984 (1) (1)(1 
1985 4.0 7.1 5.0 
1986 4.6 8.6 6.0 
1987 4.3 6.0 5.2 
1988 3.8 7.0 5.3 
1989 2.5 6.8 4.9 

1990 3.6 6.3 4.7 
1991 3.6 5.6 4.5 
1992 2.9 5.0 4.1 
1993 3.4 6.3 4.5 
1994 3.0 5.1 4.0 
1995 3.2 5.2 4.2 
1996 3.2 5.3 4.2 
1997 3.5 5.8 4.5 
1998 3.5 5.0 4.2 
1999 13.6 5.6 4.4 

Results in mrem per standard month 

(1) No data available (not required prior to 1985).  
(2) TLD locations initiated in 1985 as required by the new Technical Specifications. Includes TLD numbers 88, 89, 90, 91, 92, 93, 94, and 95.
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TABLE 30B 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD 

DOSE omrem)



Preop (1) (1) (1) 
1970 (1) (1) (1) 
1971 (1) (1) (1) 
1972 (1) (1) (1) 
1973 (1) (1) (1) 
1974 (1) (1) (1) 
1975 (1) (1) (1) 
1976 (1) (1) (1) 
1977 (1) (1) (1) 
1978 (1) (1) (1) 
1979 (1) (1) (1) 
1980 (1) (1) (1) 1981 (1) (1) (1) 

1982 (1) (1) (1) 1983 (1) (1) (1) 
1984 (1) (1) (1) 
1985 3.9 6.8 5.3 
1986 4.8 8.2 6.1 

1987 3.5 6.0 5.1 
1988 3.9 6.6 5.3 
1989 2.1 7.0 4.8 
1990 3.2 6.3 4.7 
1991 2.9 5.6 4.4 
1992 3.0 4.8 4.1 
1993 3.2 5.8 4.5 
1994 2.9 4.8 4.0 

1998 3.4 4.9 4.3 
1996 3.2 5.3 4.2 
1997 3.5 5.4 4.5 
1998 3.7 4.9 4.3 

1999 3.6 5.5 4.4 

Results in mrem per standard month 

(1) No data available (not required prior to 1985).  
(2) TLD locations initiated in 1985 as required by the new Technical Specifications. TLD's included are numbers 96, 58, 97, 56, 15, and 98.  
(3) TLD locations include critical residences and populated areas near the site.
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TABLE 30C 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD 

DOSE (mrem)



Preop (1) (1) (1) 
1970 4.7 9.0 6.0 
1971 1.5 7.7 4.7 
1972 2.3 8.2 4.9 
1973 3.0 24.4 6.6 
1974 3.1 10.6 5.7 
1975 4.6 16.0 7.3 
1976 3.7 18.8 6.9 
1977 3.0 15.3 5.7 
1978 3.0 9.0 4.3 
1979 2.7 8.3 4.3 
1980 3.9 12.0 5.3 
1981 4.1 11.8 5.8 
1982 3.9 13.0 6.3 
1983 5.0 16.5 6.9 
1984 4.6 13.2 7.0 
1985 4.7 15.9 6.3 
1986 4.7 16.1 7.0 
1987 4.0 11.4 5.8 
1988 4.4 11.9 6.0 
1989 2.7 14.5 6.0 
1990 3.6 12.9 5.5 
1991 3.2 11.6 5.1 
1992 3.2 5.6 4.3 
1993 3.1 13.6 5.2 
1994 2.8 14.3 5.1 
1995 3.5 28.6 6.2 
1996 3.1 32.6 6.4 
1997 3.5 28.8 7.7 
1998 3.6 28.8 6.2 
1999 3.3 28.4 6.6 

Results in mrem per standard month 

(1) No data available.  
(2) Includes TLD numbers 3, 4, 5, 6, and 7 (1970 - 1973). Includes TLD numbers 3, 4, 5, 6, 7, 23, 24, 25, and 26 (1974 - 1999). Locations are existing or previous on-site 

environmental air monitoring locations.
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TABLE 30D 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD 

DOSE (mrem)



TABLE 30E 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

ENVIRONMENTAL TLD 

DOSE (mrem) 

LOCATION: OFF-SITE INDICATOR (2)

Preop 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1ooo

(1) 
5.0 
1.1 
1.8 
2.2 
2.4 
4.5 
3.4 
3.7 
2.7 
3.0 
3.1 
3.6 
4.0 
4.6 
4.6 
4.6 
5.0 
4.4 
4.2 
2.8 
3.8 
3.4 
3.1 
3.2 
3.0 
3.9 
3.3 
3.7 
3.9

(1) 
8.0 
7.7 
6.6 
6.9 
8.9 
7.1 
7.2 
8.0 
4.7 
5.7 
5.8 
5.9 
6.2 
7.2 
8.2 
7.7 
7.6 
6.6 
6.6 
6.4 
6.0 
5.4 
5.2 
5.6 
5.0 
5.7 
5.5 
6.2 
5.6 
7.1

Results in mrem per standard month 

(1) No data available.  
(2) Includes TLD numbers 8, 9, 10, 11, 12, and 13 (off-site environmental air monitoring locations).
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(1) 
6.7 
4.5 
4.4 
4.1 
5.3 
5.5 
5.2 
5.3 
3.7 
4.0 
4.6 
4.7 
5.2 
5.6 
6.1 
5.5 
6.1 
5.2 
5.4 
4.6 
4.8 
4.3 
4.1 
4.3 
4.0 
4.4 
4.1 
4.7 
4.4 
4.6



GROSS BETA 

MOVE- -, MA .... ..  

1977 0.001 0.484 0.125 

1978 0.01 0.66 0.16 

1979 0.010 0.703 0.077 

1980 0.009 0.291 0.056 

1981 0.016 0.549 0.165 

1982 0.011 0.078 0.033 

1983 0.007 0.085 0.024 

1984 0.013 0.051 0.026 

1985 0.013 0.043 0.024 

1986 0.008 0.272 0.039 

1987 0.009 0.037 0.021 

1988 0.008 0.039 0.018 

1989 0.007 0.039 0.017 

1990 0.003 0.027 0.013 

1991 0.006 0.028 0.014 

1992 0.006 0.020 0.012 

1993 0.007 0.022 0.013 

1994 0.008 0.025 0.014 

1995 0.006 0.023 0.014 

1996 0.009 0.023 0.014 

1997 0.006 0.025 0.013 

1998 0.004 0.034 0.014 

1999 0.010 0.032 0.017 

Results in pCl/m 

(1) Locations used for 1977 - 1984 were C off-site, Dl off-site, D2 off-site, E off-site, F off-site, and G off-site. Control location R-5 off-site was used for 1985 - 1999 (formerly C 

off-site location).
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TABLE 31 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
AIR PARTICULATE GROSS BETA (CONTROL) (1)



GROSS BETA 

1977 0.002 0.326 0.106 
1978 0.01 0.34 0.11 
1979 0.001 0.271 0.058 
1980 0.002 0.207 0.044 
1981 0.004 0.528 0.151 
1982 0.001 0.113 0.031 
1983 0.002 0.062 0.023 
1984 0.002 0.058 0.025 
1985 0.010 0.044 0.023 
1986 0.007 0.289 0.039 
1987 0.009 0.040 0.021 
1988 0.007 0.040 0.018 
1989 0.007 0.041 0.017 
1990 0.005 0.023 0.014 
1991 0.007 0.033 0.015 
1992 0.005 0.024 0.012 
1993 0.005 0.025 0.014 
1994 0.006 0.025 0.015 
1995 0.004 0.031 0.014 
1996 0.006 0.025 0.013 
1997 0.001 0.018 0.010 
1998 0.002 0.040 0.014 
1999 0.009 0.039 0.017 

Results in pCi/mr 

(1) Locations used for 1977 - 1984 were DI on-site, D2 on-site, E on-site, F on-site, 0 on-site, H on-site, I on-site, J on-site, and K on-site as applicable. 1985 - 1999 locations were 
R-1 off-site, R-2 off-site, R-3 off-site, and R-4 off-site.
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TABLE 32 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
AIR PARTICULATE GROSS BETA (INDICATOR) (1)



TABLE 33

Cs-137 Co-60 

YEAR MIN. " 4AM mill MIN.MAX.'ME 
- - .•1 ¢ • iii1•11 IIIi-i.......... ... W E I 1J1*1&............ .....  

1977 0.0002 0.0112 0.0034 0.0034 0.0347 0.0172 
1978 0.0008 0.0042 0.0018 0.0003 0.0056 0.0020 
1979 0.0008 0.0047 0.0016 0.0005 0.0014 0.0009 
1980 0.0015 0.0018 0.0016 LLD LLD LLD 
1981 0.0003 0.0042 0.0017 0.0003 0.0012 0.0008 
1982 0.0002 0.0009 0.0004 0.0004 0.0007 0.0006 
1983 0.0002 0.0002 0.0002 0.0007 0.0007 0.0007 
1984 LLD LLD LLD 0.0004 0.0012 0.0008 
1985 LLD LLD LLD LLD LLD LLD 
1986 0.0075 0.0311 0.0193 LLD LLD LLD 
1987 LLD LLD LLD LLD LLD LLD 
1988 LLD LLD LLD LLD LLD LLD 
1989 LLD LLD LLD LLD LLD LLD 
1990 LLD LLD LLD LLD LLD LLD 
1991 LLD LLD LLD LLD LLD LLD 
1992 LLD LLD LLD LLD LLD LLD 
1993 LLD LLD LLD LLD LLD LLD 
1994 LLD LLD LLD LLD LLD LLD 
1995 LLD LLD LLD LLD LLD LLD 
1996 LLD LLD LLD LLD LLD LLD 
1997 LLD LLD LLD LLD LLD LLD 
1998 LLD LLD LLD LLD LLD LLD 
1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/mr 

(1) Locations included composites of C, D I, E, F, and G off-site air monitoring locations for 1977 - 1984. Sample location included only R-5 air monitoring location for 1985 
1999.
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HISTORICAL ENVIRONMENTAL SAMPLE DATA 
AIR PARTICULATES (CONTROL) (1)



TABLE 34 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
AIR PARTICULATES (INDICATOR) (1) 

Cs-137 Co-60 

1977 0.0001 0.0105 0.0043 0.0003 0.0711 0.0179 

1978 0.0003 0.0026 0.0016 0.0003 0.0153 0.0023 

1979 0.0003 0.0020 0.0010 0.0003 0.0007 0.0005 

1980 0.0005 0.0019 0.0011 0.0016 0.0016 0.0016 

1981 0.0002 0.0045 0.0014 0.0002 0.0017 0.0006 

1982 0.0001 0.0006 0.0004 0.0003 0.0010 0.0005 
1983 0.0002 0.0003 0.0002 0.0003 0.0017 0.0007 

1984 LLD LLD LLD 0.0007 0.0017 0.0012 

1985 LLD LLD LLD LLD LLD LLD 

1986 0.0069 0.0364 0.0183 LLD LLD LLD 

1987 LLD LLD LLD LLD LLD LLD 

1988 LLD LLD LLD LLD LLD LLD 

1989 LLD LLD LLD LLD LLD LLD 

1990 LLD LLD LLD LLD LLD LLD 

1991 LLD LLD LLD LLD LLD LLD 

1992 LLD LLD LLD LLD LLD LLD 

1993 LLD LLD LLD LLD LLD LLD 

1994 LLD LLD LLD LLD LLD LLD 

1995 LLD LLD LLD LLD LLD LLD 

1996 LLD LLD LLD LLD LLD LLD 

1997 LLD LLD LLD LLD LLD LLD 

1998 LLD LLD LLD LLD LLD LLD 

1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/mn 

(1) Locations included composites of D 1, D2, E, F, G, H, I, J, and K on-site air monitoring locations for 1977 - 1984. Locations included R-1 through R-4 air monitoring locations 
for 1985 - 1999.

-149-

I I ý I I ý I ý



TABLE 35 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
AIR RADIOIODINE (CONTROL) (1) 

IODINE-131 

1976 0.01 5.88 0.60 
1977 0.02 0.82 0.32 
1978 0.03 0.04 0.03 
1979 LLD LLD LLD 
1980 LLD LLD LLD 
1981 LLD LLD LLD 
1982 0.039 0.039 0.039 
1983 LLD LLD LLD 
1984 LLD LLD LLD 
1985 LLD LLD LLD 
1986 0.041 0.332 0.151 
1987 LLD LLD LLD 
1988 LLD LLD LLD 
1989 LLD LLD LLD 
1990 LLD LLD LLD 
1991 LLD LLD LLD 
1992 LLD LLD LLD 
1993 LLD LLD LLD 
1994 LLD LLD LLD 
1995 LLD LLD LLD 
1996 LLD LLD LLD 
1997 LLD LLD LLD 
1998 LLD LLD LLD 
1999 LLD LLD LLD 

Results in pCi/mr 

(1) Locations D1 off-site, D2 off-site, E off-site, F off-site, and G off-site used for 1976 - 1984. Location R-5 off-site used for 1985 - 1999.

-150-

[ [ I t
I I *



TABLE 36 
HISTORICAL ENVIRONMENTAL SAMPLE DATA 

AIR RADIOIODINE (INDICATOR) (1)

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999

0.01 
0.02 
0.02 
LLD 
0.013 
0.016 
0.002 
0.022 
LLD 
LLD 
0.023 
0.011 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
T T TN

2.09 
0.73 
0.07 
LLD 
0.013 
0.042 
0.042 
0.035 
LLD 
LLD 
0.360 
0.018 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD

Results in pCi/m3 

(1) Locations used for 1976 - 1984 were D1 on-site, D2 on-site, E on-site, F on-site, G on-site, H on-site, I on-site, J on-site, and K on-site, as applicable. Locations used for 1985 
1999 were RI off-site, R-2 off-site, R-3 off-site, and R-4 off-site.

0.33 
0.31 
0.04 
LLD 
0.013 
0.029 
0.016 
0.028 
LLD 
LLD 
0.119 
0.014 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD 
LLD
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TABLE 37 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
MILK (CONTROL) (2) 

Cs-137 1-131 

A17YEAR' F~ AX AN 'Ali MAx. MlN 
1976 (1) (1) (1) (1) (1) (1) 1977 (1) (1) (1) (1) (1) (1) 1978 2.4 7.8 5.8 LLD LLD LLD 1979 LLD LLD LLD LLD LLD LLD 1980 3.6 5.6 4.5 1.4 1.4 1.4 1981 3.9 3.9 3.9 LLD LLD LLD 1982 LLD LLD LLD LLD LLD LLD 1983 LLD LLD LLD LLD LLD LLD 1984 LLD LLD LLD LLD LLD LLD 1985 LLD LLD LLD LLD LLD LLD 1986 5.3 12.4 8.4 0.8 29.0 13.6 1987 LLD LLD LLD LLD LLD LLD 1988 LLD LLD LLD LLD LLD LLD 1989 LLD LLD LLD LLD LLD LLD 1990 LLD LLD LLD LLD LLD LLD 1991 LLD LLD LLD LLD LLD LLD 1992 LLD LLD LLD LLD LLD LLD 1993 LLD LLD LLD LLD LLD LLD 1994 LLD LLD LLD LLD LLD LLD 1995 LLD LLD LLD LLD LLD LLD 1996 LLD LLD LLD LLD LLD LLD 1997 LLD LLD LLD LLD LLD LLD 1998 LLD LLD LLD LLD LLD LLD 1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/liter 

(1) No data available (samples not required).  
(2) Location used was an available milk sample location in a least prevalent wind direction greater than ten miles from the site.
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Cs-137 1-131 

IYEAR MM.~ MAX. MEAN 'MiN.MA.'MEN 

1976 4.0 15.0 9.3 0.02 45.00 3.20 
1977 11.0 22.0 17.1 0.01 49.00 6.88 
1978 3.4 33.0 9.9 0.19 0.19 0.19 
1979 3.2 53.0 9.4 LLD LLD LLD 
1980 3.2 21.0 8.1 0.3 8.8 3.8 
1981 3.5 29.0 8.6 LLD LLD LLD 
1982 3.5 14.0 5.7 LLD LLD LLD 
1983 3.3 10.9 7.2 LLD LLD LLD 
1984 LLD LLD LLD LLD LLD LLD 
1985 LLD LLD LLD LLD LLD LLD 
1986 6.1 11.1 8.6 0.3 30.0 5.2 
1987 5.5 8.1 6.8 LLD LLD LLD 
1988 10.0 10.0 10.0 LLD LLD LLD 
1989 LLD LLD LLD LLD LLD LLD 
1990 LLD LLD LLD LLD LLD LLD 
1991 LLD LLD LLD LLD LLD LLD 
1992 LLD LLD LLD LLD LLD LLD 
1993 LLD LLD LLD LLD LLD LLD 
1994 LLD LLD LLD LLD LLD LLD 
1995 LLD LLD LLD LLD LLD LLD 
1996 LLD LLD LLD LLD LLD LLD 
1997 LLD LLD LLD 0.50 0.50 0.50 
1998 LLD LLD LLD LLD LLD LLD 
1999 LLD LLD LLD LLD LLD LLD 

Results in pCi/llter 

(1) Locations sampled were available downwind locations within ten miles with high radionuclide deposition potential.
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TABLE 38 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
MILK (INDICATOR) (1



TABLE 39

Cs-137 

YEAR 1N MAX.\M 

1976(1 1() 
1977(1(1() 
1978(1(1() 
1979(1(1() 

1980 (3) 0.02 0.02 0.02 
1981 LLD LLD LLD 
1982 LLD LLD LLD 
1983 LLD LLD LLD 
1984 LLD LLD LLD 
1985 (4) LLD LLD LLD 
1986 LLD LLD LLD 
1987 LLD LLD LLD 
1988 LLD LLD LLD 
1989 LLD LLD LLD 
1990 LLD LLD LLD 
1991 LLD LLD LLD 
1992 LLD LLD LLD 
1993 0.007 0.007 0.007 
1994 LLD LLD LLD 
1995 LLD LLD LLD 
1996 LLD LLD LLD 
1997 LLD LLD LLD 
1998 LLD LLD LLD 
1999 LLD LLD LLD 

Results in pCi/g (wet) 

(1) No data available (control samples not required).  
(2) Location was an available food product sample location in a least prevalent wind direction greater than ten miles from the site.  
(3) Data comprised of broadleaf and non-broadleaf vegetation (1980 - 1984).  
(4) Data comprised of broadleaf vegetation only (1985 - 1999).
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HISTORICAL ENVIRONMENTAL SAMPLE DATA 
FOOD PRODUCTS (CONTROL) (2)



Cs-137 

" I ...... .... .........  

1976 (2) LLD LLD LLD 
1977 LLD LLD LLD 
1978 LLD LLD LLD 
1979 0.004 0.004 0.004 
1980 0.004 0.060 0.036 
1981 LLD LLD LLD 
1982 LLD LLD LLD 
1983 LLD LLD LLD 
1984 LLD LLD LLD 
1985 (3) 0.047 0.047 0.047 
1986 LLD LLD LLD 
1987 LLD LLD LLD 
1988 0.008 0.008 0.008 
1989 0.009 0.009 0.009 
1990 LLD LLD LLD 
1991 0.040 0.040 0.040 
1992 LLD LLD LLD 
1993 LLD LLD LLD 
1994 0.004 0.011 0.008 
1995 0.010 0.012 0.011 
1996 LLD LLD LLD 
1997 0.012 0.012 0.012 
1998 LLD LLD LLD 
1999 0.008 0.008 0.008 

Results in pCi/g (wet) 

(1) Indicator locations were available downwind locations within ten miles of the site and with high radionuclide deposition potential.  
(2) Data comprised of broadleaf and non-broadleaf vegetation (1976 - 1984).  
(3) Data comprised of broadleaf vegetation only (1985 - 1999).
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TABLE 40 

HISTORICAL ENVIRONMENTAL SAMPLE DATA 
FOOD PRODUCTS (INDICATOR) (1)
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SURFACE WATER SAMPLE LOCATIONS 

KEY: 

MILK ANIMAL CENSUS 

*MILK SAMPLE 

*SURFACE WATER

10

ONTARIO

'- -Z

LAKE



OSWEGO COUNTY
New York 

FIGURE 3 

OFF-SITE ENVIRONMENTAL STATION
ANDU LU LUCATIONS
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FIGURE 4 * 

ON-SITE ENVIRONMENTAL STATION _- - --
AND TLD LOCATIONS 
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