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BNWL-CC 637-12
ENVIRONMENTAL: STATUS OF THE

HANFORD RESERVATION FOR DECEMBER, 1966
(ANNUAL SUMMARY)

Introduction’

The purpose of the on-site Hanford envirommental survelllsnce
progrem 1s threefold: (1) to assess radiation exposures to plant
personnel vhich may result from Hanford waste disposel practices,
(2) to detect the spread of radioactive materials outside of areas
under direct control of operating contractors, and (3) to detect
and assess unusually large releases of radioactive materials to
the environs,

This report contains data collected within the Henford Reser- .
vation for the on-site envirommental surveillance program by the
Evaeluations and Measurements Unit, Envirommental Studies Section,
Enviromnental Health and Engineering Department, Battelle-Northwest.,
These envirommentel measurements are reported here for the infor-
mation of the Richland Operations Office of the Atomic Energy
Commission end its contractors.

All data from off-site semple analyses will be presented in
the annual report, "Evaluation of Radiological Conditions in the
Vicinity of Henford for 1966", scheduled for issuance in June, 1967.

The next issue of this report will start a new year and contains
a new set of graphs, It is suggested that this report for December,
1966, be retained for reference purposes by those readers who
wish to make comparisons of 1967 data with those plotted here for
1966. Since this report contains all data collected during 1966
for the envirommental surveillance program, the reader may,
if he wishes, discard all previous reports in the BNWL-CC 637 series.

The "analytical 1limit", as used herein, is defined as the
concentration at which the laboratory cen measure a radionuclide
with s precision of t 100 percent at the 90 percent confidence
level. The detection limit for a specific radionuclide varies
with sample type, sample size, counting time, and the amounts of
interfering radionuclides present. The "analytical limits" were
chosen to represent upper bounds to these fluctuating detection
limits.

The majority of the deta presented in this'report were
supplied by the U. S, Testing Co., Inc., who performed all routine
radioasseys of environmental samples.
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Surveillance Sumary - 1966

During 1966, members of & population group having more restrict-
ive radiation dose standards than the radiation zone workers were
present in increasing numbers in the Hanford plant environs. This
population group included persons regularly working on plant who
are not employees of the AEC or its contractors, and for the first
time, AEC and contractors' families were given routine access to

the Hanford environs.

A summary of 1966 surveillance highlights is given below, with
references to the page number(s) where more detail on the subject
appears. The toplcs to be summarized are, in order of discussion,
as follows:

1. Liquid waste handling and disposal

2. Transportation of radioactive materials
3. Gaseous waste dlsposal .

4, Fallout from nuclear weapons testing

Three significant changes in envirommental radiation levels
related to liquid waste disposal to the Columbia River occurred
during the year. A fuel element failure on February 11, 1966,
resulted in the release of a large quantity of radioiodine to the
river; however, the effects of the release were primerily off-plant
in neture. During late March through mid-April, the annual increasse
in Mn®® concentrations which accompanies the spring run-off resulted
in rediation levels of 50 mrads/hr at the river shoreline near
White Bluffs (p. 66). During the extended reactor shutdown in July
and August, concentrations of radionuclides in river water and
drinking water fell below their respective analytical limits and
remained there until shortly after reactor startup in late August
(pp. 6,10). Shoreline exposure rates (principelly at two upstream
locations) started to increase as the river flow rate decreased
during the summer months, but decreased following reactor shutdown

(p. 66).

Liquid waste treatment and disposal operations in the chemical
separations areas resulted in several instances of particulate
contamination on the ground during the year (pp. 3T,41,43), and in
higher than normal total beta activity in the atmosphere during mid-
October and late November (pp. 24,25). Iodine-131, which is not
normally found in open liquid waste disposal sites, was measured in
B Swemp water during October after the laboratory found this
nuclide in duck flesh (pp. 12,21).

Contamination resulting from transportetion of radioactive
materials was detected twice during the yeer. During a railroad
survey in March, contemination was found at five locations (pp. 37,38).
In September, fourteen spots of contamination sttributed to waste
truck leakage were found on the highway north of the 300 Area

(p. 38).
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Two significent increases in concentrations of I'®! (assoc-
iated with gaseous waste disposalg in the atmosphere were noted
during the year. During July, I'®! concentrations increased to
2 Ec;/m’ » and during October, concentrations increased to 1 pCi
I /m® at 200 Area sampling locations, following an increase in '
the emission rate of I**! from a chemical separations facility (p. 24).

Fallout from nuclear weapons testing was detected twice during
1966. An incresse in atmospheric total beta activity was noted
at many alr sempling locations following the Masy 9 Chinese weapons
test and the October 27 Chinese and Russian nucleasr tests., Maxi-
mum concentrations were about 5 pCi B/r® on My 23 and 2 pCi 8/n®
on November T (pp. 23,25).

The radietion exposures to radiation workers from all environ-
mental sources were estimated to be < 0.3 percent of the applicable
limits,
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Summery of Underground and Surface Redioactivity

There are several locations within the Hanford project outside
of area perimeter fences which contain underground or surface radio-
activity and, therefore, require controlled access. These sites
include swemps, ponds, burial grounds, etc., and are shown in Map 1
which follows,.
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Iv. Columbia River water

The locations from which raw and drinking water samples were
obtained during 1966 are” shown in Map 2.

A, Raw Water

Samples of raw water were obtained from the Vernita Bridge
during the first six months of 1966 and from Priest Raplds Dam
during the last half of the year. The monthly aversge results
of raw water sample analyses are presented in Table 1. The
figures in parentheses are the anslyticel limits for each analysis.

: Table 1
Vernita Bridge/Priest Rapids Dam Water Semple Analyses

Month B (pci/e) Sr°°(pci/p) Total « (pCi/t) Total 8 (c/m/ml)

Jenuary 3200 (1000) 1.0 (0.50) 0.32 (1.0) <0,02 (0.02)
February %100 1.0 0.20 <0.02
Merch 4000 0.82 0.58 <0.02
April 1800 0.82 <1.0 0.02
Msy 2300 0.70 <1.0 <0.02
June 1300 0.82 <1.0 <0.02
July - - <1000 0.61 <1.0 <0.02
Auvgust <1000 0.67 <1.0 <0.02'
September 1800 0.70 <.0 0,003
October 1900 0,70 <1.0 0.004
November 2100 0.99 <1.0 0.004
December = ¥ 0.T9 <1.0 0,004

% Data not availeble at report time

The isotopic data from Ringold were obtained from analyses
of monthly "grab" samples. These data are plotted in Figures 1
and 2. The total beta activity in river water at Ringold and
~ Hanford was obtained from analyses of weekly "grab" samples and
is shown at the bottom of Figure 2.

: The most significant event influencing concentrations of
radionuclides in the Columbia River during 1966 was the extended
reactor shutdown during July and August (following the strike
on July 8). Concentrations of ell radionuclides in raw water
samples collected during these two months were below their
respective snalytical limits, viz., Ne2#-35 pCi/g, F2-6 pCi/t,
Cr®1-70 pCi/e, Mn®®-50 pCi/e, cu®4-20 pCi/s, Zn®°m-T0 pCi/s,
Ge’2-70 pCi/s, Ae”®-5 pCift, Np?®°-10 pCi/e, and RE+Y-5 pCi/f.
During September, concentrations of most radlonuclides returned
to normally expected levels, following reactor startup duri
late August. _ :

A comprehensive discussion of the effects of the extended
reactor shutdown on envirommental radistion levels is avallable in
BNWL-CC 1056, "The Environmental Effects of an Extended Hanford
Plant Shutdown", edited by J. P. Corley and R. F. Foster (SECRET).
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Drinking Water - ‘

‘Total beta analyses of drinking water semples teken from
100-D, 100-N and 200-W Areas are shown in Figure 3. These
data showed & decrease during July and August, which again
reflected the extended reactor shutdown. The dose to the GI
tract is estimated from isotopic analyses of drinking water
samples collected at 100-D. This estimete is based on an
assumed inteke of 1.2 liters per day, 5 deys per week. The
GI tract dose (Figure 3) integrated over the 12-month period
ending December 31, 1966 was 35 mrem.



‘¥

RADIOACTIVITY OF SANI

Total 8 - 100-D Area

%0 I

3 |
q —
<, q :
a J -
q < :
q -
q |
q .
<3
)
|
T T
!
< q I
¢« & I
q |
Y o [
<] Q -
pd
q q g-—ll
43 < I
| ] | |
o o i i —t
(o] - N
—t (=] o

w/w/o ‘uorieIjuadU0)D

GI Tract Dose - 100-D Area

{ i {
[
-
®
[ ]
[ ]
[
°
[
-
®
-
°
-
[
.
] i 1*
o [Vp] o Vo] o
o r~ 0 o~
—

wagw ‘asod felol S,YIuolN Z1

Figure 2

-

BNWL~CC 637-12

TARY WATER (GRAB) SAMPLES

Total 8 -~ 200-W Area

i | | I
q|
|-
<
I ]
ql
}
q |
| -
[
|-
4|
T
Iﬂ-
'—.
d |
't-!
I 4
< i
|
q )
| | | ]

[ [=) — —

o — .

i (] .
Tw/w/o “uorieajuaduo)
Total 8 - 100-N Area

[ )
q I H |
l—
q |
|
4 P
q I
| —
[
T |
—
< |
q I
d I _
q '_
|
< ]
4 |
| -
4 | L

(o] o — i i

S — . o

— o *

o

Tur/w/o ‘uoTiesIusduU0)

J FMAMJ J AS O ND

A S OND

J FMA MUJJ

1966

1966



P
a
-

s

4 i IR T S B R SR 1Y 7 . . F— . b

-12 - BWL-CC 637-12

V. Swemps, Ditches, and Ponds

A.

June -

October -

Water

- Open waters which mey be used by migratory waterfowl are
routinely sampled in the locations shown in Map 3. Figures 4,
5, and 6 show data collected from swamps and ditches located
within or near the 200 West Area. Figure 7 shows date collected
from swamps and ditches located within or near the 200 East
Area, end Figure 8 shows data collected from the 300 Area pond.

During 1966, seversl transient increases in total beta
concentrations in swamp waters were observed. A month-by-month
sumnary of each change in concentration follows.

The total bete concentrations in both Purex Chem Sewer and B
Swamp started to increase during Mey, and reached their mexima
on June 10 and June 17, respectively. Two of the swamp samples
were given gamme scan analyses to define the sample composition.

Result ggizq '
Location Dete Total Beta Ru*®3-Rhl%3L Ryu106 _ghxl0

Purex Chem Sewer ?.3/66 87,000 430,000 250, 000
= /10/66 180,000 * *
B Swamp 6/17/66 30,000 90,000 95,000

* Not enalyzed

The total beta concentration in T Swamp inlet water increased
to 1.0 x 10° pCi/L, as shown by the sample collected on October 7.
Results of subsequent samples were within the range of concen-
trations observed the previous three months. Results of a gemma
scan of the October T sample were: Ru*®2.Rh'°3m, 800 pCi/s;
cs}®4, 1400 pCi/e; Cs*27-Ba37m, 7800 pCi/s; and Celéé.priéé,
31,000 pCi/¢.

12 s usually not detectable in swamp water; however, gamms

scan analyses of B Swamp samples were requested when the laboratory

found I*®*! in duck flesh (Table 2). Results of the gamma scans
are given below, :

i Radionuclide Concentration, pCi/s
Date ' Zr-Nb°® RuOS-Rh1°°B  Ru-Rn10® 1331  (gl7_pald’m

10/21 * 98,000

- 10/28 - - - 130,000 -
11/ - - - 32,000 -
11/11 - - - 14,000 -
11/18. - - - '6800 20
11/23 120 180 1100 9200 38
12/2 - 50 620 14,000 Lo

* The (-) indicates that the radionuclide was not detected.

No I*®! was detected in any other swamp waters.

'
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November - The total beta concentration in Purex Chemical Sewer water
increased to 8100 pCi/t on November 4. Results of subsequent
samples were similar to concentrations measured during Sept-
ember and October.

- The total beta concentration in Gable Swamp water also showed -
an increase during November. The meximum concentration measured
was 84,000 pCi B/¢ on November 18. Results of & gamma scan of
this sample end three samples taken from the north side of
Gable Swamp were: ' _ :

Radionuclide Concentration, pCi/s

Locition Date crot ZP° | 08 %7 -Bat B (e.Prléd

Geble Inlet 11/18 2500 620 2900 96,000

Gable North 11/11 680 13 6l *
11/18 400 3 98 -
11/23 800 51 150 2300

# The (-) indicates that the radionuclide was not detected.
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Summery of Radiation Levels: Measured Near Swamps, Ditches,
and Ponds - 1966

‘Prior to the collection of & sample of swamp water, the
radiation level at the sampling point is measured for those
swemps, ditches, and ponds which ‘normally contain beta-gamme
emitting radionuclides. The measurement is ususlly made with a’
GM counter probe held about six inches above the sampling point.
A summary of radiation levels meassured during 1966 i1s given
below: ‘

1. Leundry Ditch Outlet - genmerally between 200 and 800 ¢/m

2. U Ditch Outlet - generally between 100 and 600 ¢/m

3. U Swamp North - generally between 1000 and 5000 c¢/m

4, T Swamp Inlet - 300-800 c/m during January, generally

~ 3000-10,000 c/m for remainder of year ’ -

5. Redox Swamp Inlet - 2500-6000 c¢/m during January-April,
200-1000 c¢/m during May-December and 1000-2000 c/m during

' November-December L

6. Redox Swemp Northeast - gemerally 2000~3000 ¢/m from
Janvary to mid-June }ma.ximum of 9000 ¢/m in February),__
generally 200-1000 c/m for remainder of yeer (maximum
of 9000 in July).

T. Purex Chem Sewer - generally 200-1000 ¢/m from Jenuary
to mid-May (maximm of 3000 ¢/m in mid-February), generally
2000-10,000 ¢/m for remainder of year (maximum of 30,000
c/m in mid-July). ' '

8. B Swamp North - generally 200-1000 c¢/m during January-
June, generally 3000-40,000 ¢/m for remainder of year.

9. Geble Swamp Inlet - generally 200-1000 ¢/m all year, with
maxime of 40,000 ¢/m in late July and 10,000 c¢/m in late
November.

10. Gable Swamp Inlet - generally between 200 and 600 c/m
all year. .

11. Process Pond Inlet (300 Ares) - generally 200-800 ¢/m ell
year, with maxima of 5000 ¢/m in late February and 6000 c/m
in mid<November,

12, Process Pond East (300 Area) - generally 100-500 c/m

/
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Figure 5
RADIOACTIVITY OF WASTE WATER SAMPLES

200-W AREA
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Figure 6 BNWL=CC 637-12

RADIOACTIVITY OF WASTE WATER SAMPLES
200-W AREA

222-S Swamp - Total Alpha and Beta Analyses
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BWWL-CC 637=12

RADIOACTIVITY OF WASTE WATER SAMPLES

Figure T
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Figure C
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Process Pond Inlet - Uranium and Total Beta Analyses
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c. Waterfowl

Migratory waterfowl that have utilized swemps and ponds ‘
within the Hanford Reservation may contain F®2, Zn®%, (sl37.pBald7m,
and other radionuclides. Some of these waterfowl remein in this
general area throughout the year. Results of radiocéassays of water-
fowl collected during November are shown in Table 2.

Table 2
Fowl Analyses

Radionuclide Concentration in Muscle gPCi(g[
P= Zne 1! Cs Csi®7 _pald7i

Anslytical Limit 1.0 0.2 0.15 0.1
Location Date Specie ; .
Redox 3-3 Bufflehead 18 1.3 - - 12
Swamp 3-3  Bufflehead 25 1.4 - - 2k
3-3 Bufflehead - 48 0.22 = - 15
10-19 Mallard 10 2.8 - - Th
10-20 Mallard 3.5 - - 120
11-T Mallard 11 0.37 = - 3.1
11-7 Mallard 6.8 - - 20
11-8 Mallard 110 6.0 - - 14
12-8 Green Wing Teal 48 T.1 - - 12
12-8 Bufflehead 37 8.8 - - 4.1
12-8 Golden Eye 37 8.0 - - k.5
12-27 Mallard . 7.2 5.2 - - 37
12-27 Scaup 6.9
12-27 Bufflehead 20
12-27 Bufflehead h.s
U Swamp 10-19 Lesser Canadian Goose 5.7 0.05 - - y7
11-7 Pintail 170 1.1 - - k30
11-8 Mallard 6.3 - - 170
11-8 Mallard 120 4,0 - - 130
12-T Mallard 2.0 - - - T.7T
12-7 Mallerd - - - - 6.2
B Swamp 10-21 Mallard - 9.1 - 0.64
' 10-26 Mallard 9.1 0.26 20 - 6.0
10-26 , Mallaid 87T 9.9 0.36 - 54
10-26 Coot k6 3.1 79 - 9.1
11T Coot 50 o
Gable 10-21 Teal 20 1.8 0.15 - 0.34
Svemp 10-21 Mallard 1.0 - - - 0.38
10-21 Msllerd 2.7 1.5 0.3 - 0.32
10~21 Mallard 7.4 0.30 0.80 - 2.0
10-21 Mallerd 205 6.8 - - - 29
11-7 Bufflehead 230. 5.4 - - 190
11-T Bufflehead 80 3.0 - - L

A blank indicates the result has not yet been reported.
A (-) indicates it was not detected. .
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Table 2 (Continued)
“Fowl Anslyses

Redionuclide Concentration in Muscle (pCi/g)
P2 zn®® %1 gl 0sl37.pal%7m

: Analytical Limit 1.0 0.2 0.15 0.1
Location Date Specle
Gable  11-T Bufflehead 27T 2.8 - - 55
Swam 11-T Bufflehead 49 2.9 - - (*
(Cont) 12-8 Mallard 1k 2.8 - - 20
12-8 Mallard 22 13 - - - b9
12-8 Mallard 2.0 0.57 =~ - 0.25
12-27 Pintail 6.3 T.b - 0.7T3 23
12-27 Pintail T.h 1.2 - 1.0 32
12-28 Mallard 1z  0.31 - 2.2 - 83
12-28 Bufflehead 27 2.2 - 1 380
12-28 Bufflehead 25 L. - 5.9 230
12-28 Bufflehead 32 _
12-28 Golden Eye ' T
0 ] 17 - - 0 . l

12-28 Canadian Goose

blank indicates the result has not yet been reported.
(=)

A
l}. indicates it was not detected.
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VI. The Atmosphere
A. Todine-l3l andwTotal Beta Activity
The‘atmosphere was routinely sampled at 22 locations (see
Map 4) within the Hanford regervation during 1966. At most
locations, the sampling equipment was contained within a small
bullding designated "614", "Total beta" represents the
activity of particulates collected on H-T0O filter paper during
a one-week sampling period. The air is subsequently passed -
through & solution of NaOE for I**! collection. During 1966,
several transient increases in total beta and/or I*®! concen-
trations were observed. A month-by-month summary of each
change in concentrations follows.
May - During the latter part of the month, air filters from most
sempling locations showed an increase in total beta activity
following the Chinese nuclear weapons test on May 9, 1966.
The highest results were 4.6 pCi B/m3 at the Wye-Barricade
on 5/25/66 and 4.2 pcl 8/m3 at the Met Tower on 5/31/66.
Results of a gamma scan of several air filters teken during
the influx of fallout is presented in Table 3. Three relatively
"fresh" fission products were found, viz., 8 day I*3*, 11 day
Na**7, and 13 day Ba-Lal*C, v
Table 3
Gamma Scan Anelyses of May Air Filters
Location Redionuclide Concentratiggﬁngi/m3
{Daté) Zr-Nst Ru-Rh?agf Sbrzs 1151 03137_Ba1 Be-Lar3® Ce-Prid* Nai3'
100 B 0.29 0.32 - 0.0 - 0.18 1.9%  0.05
(5/23/66) | , |
200 ESE 3.80 0.50 - - 0.14 1.04 13.1 0.35
(5/23/66)
200 WEC 0.17 0.35 - - 0.08 - 1.24 -
(5/23/66) | .
ERC 1.32 - - - 0.03 0.l 2.9% 0.1k
(5/25/66) | |
Wye Barr. 0.57 - - - 0.03 0.40 1.25  0.06
(5/25/66) » _
Yakima * 0.49  0.0T - 0.10 - - -
(5/20/66) - |

* The (=) indicates that the radionuclide was not detected.
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Several 200 Ares sampling locations showed an increase in 1382
concentrations due to an increase in the release rate of I3
from & chemical separations facility. The concentration
increase began in late June and continued into July. The
highest results were obtained from the Redox 614 building:
1.8 pci/m3 on 6/20/66, 2.1 pCi/m3 on 7/5/66, and 1.5 pci/m3
on T/11/66. : ‘ _ :

August - Several 200 Area sampling locations showed an increase in total
‘beta -concentrations following & larger than usual Ru*®® emission:
from & chemica13processing facility. The maximum concentration
was 6.0 pCi 8/m> at the Redox 614 building on 8/15/66.

October - During the latter part of the month, increases weré noted in
both I**! and total beta concentrations in the atmosphere,
following increased emissions of I'2! and mixed fission products
from a waste treatment facllity in 200 East Area. The maximum
I*®! concentration was 1.1 pCi/m3 at the 200 EEC sampling
location on 10/24/66. Air filters having the highest total
beta activity were given a quantitative gamma scan analysis
to identify all contributing radionuclides. The results
appear in Table 4.

Table L
Camme. Scan Analyses of October Alr Filters
. Week Radionuclide Concentration, p0é4m3
Location Ending  Zr-Nb°>  Ru-RNOSE  Ru-Rhi°®  (Cs-Bal°'B  Ce-Prics
Redox 10/11/66  -* 1.k 3.5 1.4
10/17/66  0.27 2.8 10 -
200 WWC  10/17/66 0.12 0.30 2.0 - -
200 WEC  10/11/66 - 0.18 0.48 0.55 -
10/17/66 0.13 0.26 1.0 - -
200 EEC  10/17/66 4.3 0.40 - 1.1
10/24/66 0,50 - 0.23 -
200 ESE  10/17/66 2.0 0.07 0.10 - -
Semiworks 10/17/66 19 - 0.39 - 1.1
Dai H
700 Aree 7310 a%/és -
10/28/66 - 0.0L

% The (-) indicates that the radionuclide was not detected.



- 25 - BEWL-CC 637-12

I

Kovember - During the first week of the month, air filters from many o
sampling stations showed & slight increase in total beta con-
centration as a result of the Chinese and Russian nuclear
tests on October 27.

Results of gamms scan analyses of four air filters are given
in Teble 5. The first two samples were collected during the
influx of fallout from the nucleer tests on October 27. It
was ex fected that "fresh" fission products (e.g. Mo®® and
Ba-La*4%) would be present in measurable concentrations, how-
ever, they were not reported. The latter two samples indicate
larger than usual airborne activity from waste handling

operations.
Table 5
Gamma Scan Analyses of November Air Filters

Week  Radionuclide Concenmtration, pci/m3
Location Ending Zr-Nb®® Ru}®®-Rh?°®D Ru-Rh1°® ¢sld” Ba“"m ce*4t ce- Pr“'"
200 WWC 11/7 0,18 0.13 0.59 0,10 0.20 0. 60
ERC | 11/9 0.11 0.12 0.35 0.03 0.22 =¥
200 EEC 11/28 10 - - - - 1.5
Semi Works 11/28 33 - - - - 1.7

* The (=) indicates that the radionuclide was not detected.

The average I*>' end total beta concentrations for 1966 are -
presented in Teble 6 below, and for comparison, everages for
1965 ‘are also shown.

Table 6
Annuel Averasge 1}2¥ snd Total Beta Concemtrations

- 731 @i[mi‘z Total Bete (pCi/md
Location 5 1966 . 1065

100 Aress 0.29 C.hb 0.02 <0,03
200 Areas 0.58 0.80  0.10 0,14
Intermediate Locations 0.24 0. 34 0.02 0.05

Individual air sample results from the 100 Areas are shown in
Figures 9 and 10, from the 200 Areas in Figures 11 and 12, and
from intermediate locations in Figures 13 and 1k,
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Figure 9 37-12

IODINE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE
100 AREAS AND VICINITY
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IODINE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE

100 AREAS AND VICINITY
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100

Figure 1l ENWL=CC 637-12
IODINE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE
200-W AREA
West Center Meteorology Tower
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Figure 12

IODINE-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE

BNWL=CC 637T-12
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Figure 13 RWL-CC 637-12

IODINE-131 AND TOTAT BETA ACTIVITY IN THE ATMOSPHERE

INTERMEDIATE LOCATIONS
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Figure 14

IODINE=-131 AND TOTAL BETA ACTIVITY IN THE ATMOSPHERE
INTERMEDIATE LOCATIONS
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Total Alphe Activity

Eleven of the 22 weekly filters which collect beta-gammsa
emitting radionuclides are also anslyzed for alpha sctivity,
with most of the sampling sites located in the 200 Arees. These
date are presented in Figures 15, 16, and 17. The annual -
aversge total alpha concentrations in the atmosphere for 1966
are presented in Table 7 below, and for comparison, averages
for 1965 are also shown.

Table T
Annuel Average Total I_ 1pha Concentrations

Total Alpha Concentration (pCi/m3)

Location 1966 1965

100 Areas 0.0L <0.02
200 Aress 0.01 <0-03
300 Area 0.02 0.08

TOO Area 0.02 <0.02
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Figure 15

BNWL-CC 637-12

TOTAL ALPHA ACTIVITY IN THE ATMOSPHERE
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Figure 17 BNWL-CC 637-12
TOTAL ALPHA ACTIVITY IN THE ATMOSPHERE
200~-E AREA
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VII. Radiation Surveys

A, antaminafion

' 1. Han:t’ord. Roads

-~ Banford roads are surveyed with a dbloplastic scintil-
lation detector which is attached to the front end of a
truck and is positioned about two feet above the surface
of the road. This "road monitor" is not only used for

-~ road surveying, but can be used for rallroad and general
land surveys as well. The monitor is particularly effective
in defining boundaries of conteminated areas (~ plane
sources), Examples of this are a special survey of the
100-K environs during January (discussed below) and routine
surveillance of the 216 B-C crib area (see Map 1, pege 5).

During 1965, an extensive effort was made to deny
rabbits access to the 216 B-C cribs, and to stop plant
growth near the cribs., Surveys during 1966 indicated
that the abundance and radiocactivity of particuletes from
.rébbit droppings and weeds in the 216-BC environs were '
somewhat less than the radistion levels of 100-300 mrads/hr
observed during 1965.

A month-by-month summary of significant findings
during 1966 follows. :

Jenuary - A follow-up survey of the 100-K environs was made on January
28, 1966 to measure contamination levels 7T months after
the wind spresd contemination from a dry 1l07-K Basin
(June, 1965). The contamination spread was still confined
to & well defined path which extended from 100-K Area o
toward the Central Fire Station. The January, 1966 radiation
survey showed that the contamination level had decreased
approximately four~fold in seven months, and that the.
contamination was apperently fixed (i.e,, nc personnel or
vehicle contamination wes incurred during the survey).
Activities measured at contact with the ground during the
re-gurvey were approximately 100 ¢/m (above a 150 c/m
background) from the 100-X perimeter fence to the Central
Fire Station. The more highly redicactive (10,000 c/m)
perticulates found during June, 1965 were no longer
present, ‘ SR

March - A rediation survey of the plant railrosds outside of the
exclusion area fences and inside of the 200 Areas was
made during the month. The surveys were made with the
road monitor atteched to a "motor car" two feet above the
ties, Contamination was detected at six locations: 2
particles at Susie Junction (300 and 1000 ¢/m); 1 particle
100 yards west of the 200 East Area entrance (~ 500 mrads/hr);
2 particles within the 200 East Area, Just inside the ares
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gate (1000 c/m) and near 202-A Warehouse (2500 ¢/m);

and & 12 square foot areas within the 200 West Ares,

pear 211-T (1000 ¢/m). Map 6 shows the railroad track
which wes surveyed and the approximate location of the
contaminated areass. Some sections of tract were omitted
from the survey becsuse they were either blocked by a
parked reailroed car or the background radiation level
was too high for the detector to distinguish radiosctive
partliculetes located near the track. All measurements
were mede with a portable survey instrument at contact.

On 9/23/66, roed contemination was detected during &
routine road monitor survey of route 4-S., Follow-up
surveys revealed the presence of 1l spots of contamination
baving radiation levels from 1000-80,000 c¢/m (as measured
with a GM counter), The contamination was confined to &
narrow path along three miles of highway, beginning 3 miles

north of and ending epproximately 6 miles north of the

300 Area, The contaminetion was attributed to leakage

from a truck which was transporting radiocactive waste.

A gamma scan enelysis indicated that the rosd contamination
was composed of the following: Ce-Pr*4* (50%), Ru'®3-Rh103D
+ Ru-Rh*°® (25¢4), and zr-Nb®° (254). In all locations,

the contamination was fixed with paint until removal
operations were accomplished. :

No other contamination was found with the rosd monitor
during the year. Map 5 shows the road surveys mede during

1966.
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'rwentjr-four lend areas, measuring 10 feet by 10 'feét,

are located on the Wahluke Slope and near the 200 Aresas.
These plots are periodically surveyed with a portable GM
counter to determine if radioactive particulates have been

2. Control Plots
deposited on the ground.
shown on Map T.
surveys 1s given below.
Control Contamination  Radiation
Plot No. Form Level
10 Particle 1000 c¢/m
10 Particle 1000 ¢/m
9 Tumbleweed 60,000 ¢/m
1 Particle 12,000 c/m
9 Particle 2500 ¢/m
10 Particle 18,000 ¢/m
9 Particle 5000 ¢/m
1 Particle 5000 ¢/m
1 Particle - 20,000 ¢/m
1 Particle 50 mrad/hr
1 Particle 100,000 ¢/m
9 Particle 3000 ¢/m
16 Particle 1000 ¢/m
9 Particle 1000 ¢/m
1 Tunbleweed TO00 ¢/m

Control plot locations are’
A summary of findings from control plot

Leboratory
Analysis

Ru'©® -Rh'°®.0,19 nCi
€s227.0,01 nCi

Zr% «Nb°% 0,004 nCi
Not enelyzed

1.2 nCi cs137g

100 nCi sr°° /g

Not analyzed
Not eanalyzed
Not analyzed
Not anslyzed

Not analyzed
100 nCi Sx°°
800 nCi Sr°°

Not analyzed
Not anelyzed
Not analyzed

60 nCi Sro°
1 nCi ¢s®”?

100 nCi Cs?37 /g
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Special Control Plots

. Bpecial control plots are land areas (100 square feet
each) surrounding Hanford Test Wells (see Map 8). These
areas are usually surveyed twice per year with a portable
GM counter to see if particulates have been deposited
on the ground. During January-February, 52 special control
plots were surveyed, and no radioactive particulates were
found. During Jume, 1966, 31 special control plots were
surveyed, and 1 particle (8000 ¢/m) was found near 100-N
Area, Results of a gamma scan snalysis of this particle
were: Cel*4.pri4%, 30 nCi; Ru'®®.Rh1®M, € nCi; and 2r°5-Np°%,
2 nCi,
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‘Aerial Surveys

" The purpose of aerial surveys is to detect contamin-
ation which is spread over & large land area. Like roasd
and control plot surveys, aeerial surveys are qualitative
in neture, and through routine use of this technique,

a capability for rapld assessment of an emergency situation
is maintained.

All surveys are conducted at an altitude of 150
meters (500 feet). At this height, the monitor has an
effective detection area of 0.2 kmé. The detector is a
three inch by five inch NaI(T1) scintillation crystal,
end hes & minimum detection limit for I'2', for example,
of about 0.5 Ci/km®.

Ten flight patterns are located within and near the
Hanford project perimeter, In addition, two flight patterns
cover the Columbia River from Priest Rapids Dam to the
Pacific Ocean and two other flight patterns cover the
Richland-Pendleton-Spokane "triangle" and the Richland-
Ellensburg-Ritzville "triangle'.

Twenty-seven aerial surveys were made during 1966
and are shown on Maps 9-21 which follow. In all surveys,
no ground contamination was detected.
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B. External Radiation Exposure Rates

1.

Exposure Rates on Plant

Externsl radietion exposure rates (in units of mR/day)
were determined from pocket dosimeters located within
buildings designated "614" (Map 22). Individual results
for 1966 are shown in Figures 18 through 22. Aversge
results for the year are glven below.

Location Average Exposure Rete (mR/dsy)
100 Areas 100-B ‘ 0. 6h
100-K 1.3
100-N 0.67
100-D 0.58
100 "H 0 ° h-T
White Bluffs 0.51
100-F 0.53
" Hanford ' 0.53
200-W Area Redox 0.95
o West Center 0.48
East Center - 0.58
200-E Area  West Center 0.45
East Center 0.55
Southeast 0.59
Semiworks 1.6
300 Area ' 0.47

700 Ares . 0.50
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EXTERNAL RADIATION ON PLANT
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Exposure Rates at the Columbia River Shoreline

Shoreline exposure rates were measured during 1966
with a NaI(Tl) scintilletion detéctor for the first 7 =
months of the year, and with a kO~ ionization chamber for
the remainder of the year. In each case, the instrument
response was interpreted in terms of pR/hour (redivm- -
gamma calibration). The meassurements were 'made with the
detector's center 3 feet above ground, thus epproximating
the dose rate to & person standing on the riverbank. These
data follow in Figures 23 and 24. In addition to the
locations shown in Map 23, measurements were also made
at Burbenk and Sacajawea Park.

The increases in exposure rates during the latter
part of March through mid-April resulted from seasonal
increases of Mn®® concentrations in the Columbis River.
These higher concentrations of Mn®® are due to increased

. ¢oncentrations of stable Mn®® which accompanies the spring
"run off. On April 5 end 19 at White Bluffs, the exposure

rate vas off scale (> 200 uR/hr) on the scintillation
detector. The radistion level at contact with the river
benk was measured with a CP and was found to be about

50 mrad/hour including 5 mR/hour on both occasions,
Exposure rates measured during the same period at Ringold
and below were 100 pR/hour or less, which is not sig-
nficantly different from those observed during 1965.
Comparable routine measurements above Ringold were not
made in past years.

At the end of June, the exposure rates at all locations

wvere at the asnnual minimum because of the high flow rate

of the river, There is an indication, especially at

White Bluffs end Hanford, thet shoreline contamination

had begun to increase early in July coincident with the
receding river flow rate. However, the extended reactor
shutdown during the summer interrupted any sustained
increase that might have occurred. With the startup of

‘the reactors in late August, the exposure rates gradually

returned to normally expected levels,

The increases in shbreline exposure rates during the
fall months at many measurement points are like those
observed in past years. The incréase results from decreas-
ing river flow rates during the fall months which expose
more river shoreline.
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Figure 23

BNWWL-CC 637-12

EXTERNAL RADIATION AT THE COLUMBIA RIVER SHORELINE
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Figure 24

BNWL~CC 637-12

EXTERNAL RADIATION AT THE COLUMBIA RIVER SHORELINE
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3.

- T0 - BNWWL-CC 637-12

Exposure Rates Below the Surface of the Columbia River

Exposure rates in the river are determined from pocket
dosimeters contained within submerged bottles. The measure-
ment points are shown in Map 2k. The results appear in
Figure 25, ’

Many dete points are missing from the figures owing
to a decreased effort in this area during the strike
because of & manpower shortege and lost dosimeters.
Dosimeters from all locations often produced erratic
results. Exposure rates at the 300 Area measurement
point were, in general, inversely proportional to the
river flow rate, and do show (neglecting the enomaly
in August) a decreasing trend during the extended reactor
shutdown. ’
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EXTERNAL RADIATION BELOW THE SURFACE OF THE COLUMBIA RIVER
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