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2.0 ENVIRONMENTAL SURVEILLANCE PROGRAM

2.1

Purpose of the Program

The 100-N Area Environmental Surveillance Program provides monitoring
to assist in evaluating the impact of 100-N Reactor facilities on

the immediately surrounding environment. The program is designed to
evaluate trend changes in releases to various pathways to the environs
from reactor facilities. The major objectives of this program are

as follows:

o Detection of radionuclide concentrations in identified radiolog-
ical release pathways.

e Detection and evaluation of changes in the radionuclide concen-
trations discharged to or existing in the immediate environment.
This will serve as a means of detecting system changes or fail-
ures, so that appropriate actions may be taken.

e Maintenance of a data base for trend analyses in order to pro-
vide the capability for evaluation and response to changes in
radioactive material releases from any off-normal or accident
condition.

¢ Provide samples and data to be used for "after the fact" ac-
cidental release analyses.

¢ Demonstrate compliance with applicable regulations.

The evaluation of the population dose resulting from the operation of
the N Reactor is the responsibility of Pacific Northwest Laboratory
(PNL). UNC Nuclear Industries supplies radionuclide discharge data to
PNL for use in the preparation of their analyses. The PNL surveillance
program also performs all the animal sampling needed at 100-N Area.

In order to establish monitoring requirements, the radiological re-
lease pathways from the facilities to the immediate environment were
analyzed and a flow diagram produced (Figure 2.1). This pathway dia-
gram was used as the basis for the monitoring in the surveillance
program. The 100-N Area Environmental Surveillance Pr« is \-
rized in Table 2.1. Along with the samples listed in this tabie,
special samples to monitor the potential biotransport of radionuclides
may also be collected and included in the surveillance program.







Table 2.1

100-N Area Environmental

Surveillance Program

Type Sample
Air Samples

Ground Water
Samples

Soil Samples

Trench Sedi-
ment

Riverbank
Springs Sedi-
ment

Vegetation
Sampling

Riverbank
Vegetation

Sampling

Gamma Radia-
tion, 100-N

Gamma Radia-
tion Crib/
Trench

Gamma Radia-
tion Riverbank

Springs

Sampling Method

Low volume continuous
sampler with particu-
late filtration and
charcoal filter. Grab
gas sample taken at
time of filter change.

Sample provided to
UNC by PNL.

Surface 2.5 cm deep

by 100 cm? and subsur-
face (where possible)
sample of second 2.5 cm
by 100 cm2.

Dip samples of ~50cc of
trench bottom sediment.

Dip samples of ~50cc of
rivershore sediment.

“One pourd (500 g) sample

of vegetation, collected
and dried.

Same above

CaF,:Mn (TLD40O) Dosimeters 22

Integrated count using.

hand-held survey instrument 24

Seme as above

Nu »3xr of
S le Sampling
Locations Frequency
6 Monthly
6 Quarterly
18 Semi-
Annually
9 Annually
8 Annually
6 Annually
8 Anually
Monthly
Annually
50 Anually
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Type Ar rsis

Particulate - Gross
alpha and beta and
major gamma emitter
Others - major gamm
emitters.

Major gamma emitter

Semi-annual - major
gamma emitters. An-
nual - one ccmposit
sample from each
transect analyzed f
Sr and Pu.

Major gamma emitter

All - major gamma
emitters Sp-1 Sprin
Zone - Sr and Pu.
Composite of other
zones - Sr and Pu.

Major gamma emitter
Sr and Pu.

All - major gamma
emit: -s. Sp-1 Spri
Zone - Sr and Pu.
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4.0 SOIL AND SEDIMENT SAMPLING

Soil and trench sediment samples in and around the 1301-N Facility were
collected once during 1980 at the locations indicated on Figure 4.1,
Soil sampling sites are T-1 thru T-9 and sediment sample 10cat1ons are
TS-1 thru TS-9.

Soil samples consisted of surface soil collected with a small trowel.
Trench sediment samples were collected by attaching a small jar to the
end of a Tong pole and using this device as a scoop. Sediment gathered
by the scoop is transferred to a 200 mL jar and the scoop is then rinsed
with the water in the trench.

Radionuclide concentrations detected in soil samples and trench sedi-
ment samples are presented in Table 4.1 and Table 4.2, respectively.

The average concentrations of Co-60, Cs-137, Sr-90, and Pu-239/240 in
the trench sediment samples since 1975 are compared in Table 4.3 and

Figure 4.2.

1301-N Facility
Security Fence

T=7 =~

]

Figure 4.1 Soil and Trench Sediment Sampling Locations
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Figure 5.2 Locations of Environmental Dosimeters and Shoreline Survey.
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Shoreline Survey

An Eberline uR meter was used to conduct a Columbia River shoreline
survey which began just downstream of the 181-N building and ended
approximately 1500 feet downstream from the 1323-N sample shed. The
measurements were made approximately every 50 feet along the shore-
line and, where possible, within three parallel tracts of shoreline.
The first tract was at the low water mark, the second from 0 to 50
feet of the river, and the third tract was from 50 to 100 feet of the
river. Measurements were taken one metre above ground. Data collected
during the shoreline survey is presented in Table 5.3.

The shoreline survey is performed annually. This survey was conducted
on May 18, 1980. At that time the reactor had been shut down approxi-
mately one week for the summer outage. There was also no internal de-
contamination wastes in the 1301-N or 1314-N waste tanks at the time
of tI survey and the crib flow rate was 3500 gpm.

High Radiation Background and Crib Flow Rate

- During a period of high background radiation at 100-N Area, inspection

of the 1301-N Trench showed the water level to be extremely low. At
that time, some of the trench bottom was exposed and beginning to dry
near the start of the trench (south end). The shoreline survey was
repeated during this period of high background radiation and low flow
to the crib on June 25, 1980.

While repeating the shoreline survey, the uR/hr readings increased as
the road from the 1323-N sample station rose to the top of the bank.
At the top of the bank, readings of 300-400 uR/hr were found. Because
the 1301-N trench was the suspected source of the high background,
readings were taken while walking directly inland towards the trench.
At the perimeter fence, background radiation levels had risen to 1500
uR/hr. Only direct gamma radiation was observed.

[t appears that the flow rate to the 1301-N crib, and the corresponding
water level in the trench, is a major influence on the background rad-

iation levels at 100-N Area. The following data supports this conclu-
sion.

Na+a Dlrmd D ke Cwih F]OW, GPM
Normal 10-12 2600
6-23 13 1300
6-24 20 1000
6-25 25 950
6-26 10-12 2500

*Background readings observed in 1114-N Building




-18-

UNI-1581
Table 5.3 Data from 100-N Area Shoreline Survey

uR/hr uR/hr uR/hr

Tract #1 Tract #2 Tract #3

Location Low River 0'-50' Location snt-1nnat
31 ou
1 22 32 40
2 46 33 40
3 60 34 40
4 80 35 40
5 65 100 40
60 78 40
40 . 40 38
25 25 40
. 20 20 40 45
10 22 25 40
20 20 45
20 20 40
20 25 60
22 30 45 60
15 25 25 58
30 58
28 60
35 60
50 50 60
20 58 50
50 55
50 58
50 60
50 55 55
25 40 50
40 50
40 40
40 40
35 60 40
30 30 61 30

62 40
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Table 6.2 Concentrations of Radionuclides in Swallow Nests Compared
to N Area and Hanford Soil Sample. Concentrations are in

pCi/g.
Surface Soil

Radionuclide #1 #2 #3 #4 N-Area Hanford

Mn-54 1.9 .14 - .27 .90 -

Co-60 15 1.2 .64 1.5 2.7 -

Nb-95 - - -- - - .05

Cs-137 5.5 .28 - .19 .61 .70

Nd-147 -- -- .45 -- - -
Total Activity 22 1.6 1.1 2.0 4.2 .75

6.2 Cont=2minated Nests

A contaminated bird's nest was found January 17, 1980 on the side of
a JA Jones craft building. It appears to be a Robin's nest which
was partly built with mud from the 1301-N Trench. A C.P. reading of
250 mrad/hr was the highest observed for the nest.

Subsequent surveys located a contaminated wasp's nest on top of the
same building, and approximately fifteen contaminated wasps' nests

inside of the same building (up to 15,000 c/m). No additional con-
taminai 1 nests were discovered during detailed surveys of all the

other JA Jones buildings.

A radioanalysis was performed of a regular sample of the wasps'
nests. Results of this analysis indicated the following concentra-
tions of radionuclides in these nests:

.68 x 10° pCi/g of Mn-54
.06 x 10% pCi/g of Co-60
55 x 10° pCi/g of Cs-137, and
0

The nests were removed and the nesting sites cle 2:d up a
inated. / :ivity levels at tI r iting si- ; were all less ti
200 cpm af- - ¢ :ontamination.
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