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ENVIRONMENTAL STATUS OF THE HANFORD PROJECT

1965 ANNUAL SUMMARY

By

. T. H. Essig and R. B. Hall
Environmental 3tudies Section

LNVIRONMENTAL HEALTH AND ENGINEERING DEPARTMENT

November 8, 1966

INFORMATION CONCERNING USE OF THIS REPORT

PATENT STATUS

This document copy, since it is transmitted in advance of patent clearance, is made ovailable in
canfidence solely for use in performance of work under contracts with the U. 8, Atomic Energy Commi
sion. This document is not to be published nor its contents otherwise disseminated or used for purposes
other than specified above before patent approval for such release or use has been secured, upon request,
from the Chief, Chicago Patent Group, U. 5. Atomic Energy Commission, 9800 So. Cass Ave., Argonne,
Minois.

PRELIMINARY REVFPORT

This report contains information of @ preliminary noture prepased in the course of work under
Atomic Energy Commission Contract AY(45-1)-1830. This information is subject to correction or modifica-
tion upon the collection and evalyotion of additional data.

LEGAL NOTICE

This report was prepared as an account of Government sponsored wark. Neither the United States,
nor the Commission, nor any person acting on behalf of the Commission:

A.  Mokes ony warranty or representation, expressed or implied, with respect to the accuracy, com-
pleteness, or usefulness of the information contoined in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not Infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for domages resulting from the use of
any information, apparotus, method, or process disclosed in this report.

Lot

As used in the above, “person acting on behalf of the C includes any employee or
contractor of the Commission, or employse of such contractor, to the extent shat such employse or con-
tractor of the Commission, or employee of such comractor prepores, disseminates, or provides access io,
any information p t to his employ t or comract with the Commission, ar his employment with
such contractor,

PACIFIC NORTHWEST LABORATORY
RICHLAND, WASHINGTON
operated by
BATTELLE MEMORIAL INSTITUTE
for the
B4-1100-087 (ur® UNITED STATES ATOMIC ENERGY COMMISSION UNDER CONTRACT AT(45-1)-1830

ARC-RLOO RICKLAND, WASH.
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ERVIRONMENTAL STALUS OF THE HANFORD PROJECT

1965 ANNUAL SUMMARY

ntroduction

This report is a compilation of data collected within the Hanfeord
Reservation for the envircnmental surveillance program maintaired by the
Enviromnmental Studies Section, Envirommental Health and Engineering
Department, Battelle-Northwest. These measurements are reported here for
the information of the Richland Operaticns Office of the Atcmic Erergy
Commission ard its contractors,

It is the purpose of this report to present data coliscted during
A5 for ccmparison with corrvesponding data for 1966. The dats for

1
b
i

b

9
065 appears in the RIWL-CC 637 report series.

The radicchemical data presented in this respcrt were supplied by
the Radiclogical Aralysis Urni?, Rattelle~Ncorthwest and *he U, $. Testing

Compary during the first half of 1965 (transition period) and by the
L. 8. Testing Company during *he last half of 1965.
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Coclumbia River Water

The locations from which raw and sanitary water samples were cbiained
during 1965 are shown ir Map 1.

A, Raw Water
Seamples of raw water were obtained near Verrita Bridge twice
per month arnd vere analyzed for tritium, strontium-90, +total alpha,
and total beta. The morthly averages of results of raw water samples
collected during 1965 are presented in Table II-1.

Tabie II-1 - Vernita EBridge

Month P (poifgy se®% (poi/a) Toval o (pei/e)  Total

=

e / n_l/'mlp

J8n. < 0.2

Feb, < 0.16
Mar. < 0,02
Apr. < 1000 0.7z < 1.0 < 0.02
May < 1000 0.78 < 1.0 < 0.0Z
June < 1000 0.67 1.1 < 0.02
July < 1000 0.83 1.2 < Q.02
Aug. 1400 0.94 < 1.0 < 0.02
Sep*. 1400 1.06 < 1.0 0.02
ook 1200 1.5k < 1.0 < Q.02
N, < 1800 1.32 < 1.C < 0.0z
Teo. < 1000 1.05 < 1.0 < .02

No entry indicates nc analysis made.

-

The isotopic data from Ringold were obtained from aralyses cof
mornthly "grab'" samples and are preserted in Table II-2. The total
beta activities in river wazer at Riugold and FHanford were chhairnad
from aralyses of weekly "grab" samples. These data are presented
ag morthiy averages in Table II-3.
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Table II-3 - Hanford and Ringold (Total Beta Analyses)
(in units of c¢/m/ml)

Month Hanford Riggold
Jan. 14 11
Feb. 12 11
Mar. 11 9.8
Apr. 11 T.6 *
May 5.7 < 0.36 *
June 5.4 1.1 %
July 6.6 2.7
Avg. 5.6 3.7
Sept. 4.1 7.8
Oct. 8.0 9.4
Nov. L4 8.7
6.9

Dec.

* See footnote on previous page.
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Sanitary Water

The rurzirg lZz-month 5T tract dose a®t 100-D Area is shown in
Takle II~4%. This estimate is basad on isotopic analyses cf sanitary
water collected at 100-D and orn assumed intake rate of 1.2 liters
per day, 5 days per week. Monthly average results of total beta
aralyses of saritary water from 100-2, 100-N, and 200-W Areas ar
presented 1n Tabie II-5. Sanitary water data for off-plant locations
for 1965 are presented in BNWL-316, "Evaluation of Radiological
Conditions in the Vicinmity of Harford for 1965".

Table IT«4 « AT Tract Dose Rate-~-10C D Area

Dose Rate (mrem/year)

a e

B Lo o
A OO0 G

.

N D

DS N

3

IR AV

Wy {a
<

o

T RN G D B~ e OO

Now .

Dex.

DDA NG
O e
o

°
BRI

Table 12-5 - Total Teta Aralyses

Morrth 100D LOC-H 200w

CAl.

e, 2l

MAT »

Apr, 1z

Vay Lok

Juare
-3 0.99
PN 1ok
nn 6.5
11 1l
6.6 8.0
10 L3
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Swamps, Ditches, and Ponds

Open waters which may be used by migratory waterfowl are routinely
sampled at the locations shown in Map 2. The monthly average results
of samples collected during 1965 are shown in Table III-1. In those
instances where the monthly average is influenced by an abnormally high
sample, the high result appears in parentheses at the immediate right
of the monthly average. The results of on-project waterfowl analyses
are shown in Table III-2.

Table TIT-1 - Swamp, Ditch, and Pond Water Analyses
(in units of pCi/%)

Gable Swamp Inlet Gable Swamp North
Month Gross Alpha Gross Beta Gross Alpha Gross Bets

J 3 4000 <1 4700

F 3 5300 L 21,000 (50,000)

M 2 20,000 5 6300

A 2 6300 1 2700

M 4 5300 <1 8000

J 1 1500 9 1900

J 1 6600 2 1800

A 2 1200 3 2000

S 1 690 8 1000

0 1 TTC 17 500

N 2 980 2 780

D 1 Looo (12,000) 1 4600 (12,000)
Purex Chem. Sewer B Swamp North

Month  Gross Alpha Gross Beta Gross Alpha Gross Beta

J b TTC 5 980

F <1 360 i 1500

M 2 310 3 850

A 3 170 2 610

M 3 130 1 810

J 5 560 10 750

J 12 280 3 1100

A <1 56 3 320

S 6 3900 (15,000) 6 220

0 <1 50 8 290

N 3 200 5 210

D 17 Likoo (13,000) 1 :1600 (4b400)
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Table ITI-1 - (Continued)
(ir units of pCi/g)

Laundry Ditch Outlet 231 Diteh Outlet
Month Gross Alpha Gross Beta Gross Alpha
J 13 480 3
F 16 570 L
M 25 1206 3
A 9 270 8
M 10 990 97 (260)
J 2 110 6
J Y 110 L
A i6 12,000 {42,000} 6
S 27 2100 , 8
9) 1z 650 21
N 27 1200 32
D 5 322 34
234~5 Ditch Outlet U Diteh Outlet
Month Gross Alpha Uraniim
J 4on¢ (15,000)
¥ 1800 6
M 130 < 2.5
A 3800 {18,000) 21
M 1€00 12
J Loo 10
J 34 89 (370)
A 23 38 (130)
S 6l 150 (610)
0 52 < 2.5
N 9l T
D 2700 (12,000) < 2.5
U Swamp North T Swamp
Mor:th Gross Alpha Gross Beta Gross Alpha Gross Beta
F 110 340 L 330
F 76 1000 3 560
M 32 280 4 10
A 190 (860) 450 b 96C {3800)
M 18 1000 11 280C (6700)
J 13 2100 (7000) 8 140
J 55 3500 L €10
A 43 1XoTy) 3 2800
s 34 430 6 1400
0 36 290 2 810
N 140 1300 2 39,000 (110,000)
D 45 2400 19 16,000
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Table III-1 - (Continued)

(in wnits of pCi/2)

Redox Swamp Inlet

Month Gross Alpha Gross Beta
J 13 1100
F 3 710
M 2 340
A L 530
M Lo (160) 3800
J 38 3400 (12,000)
J 9 LLo
A 6 L6o
S 6 250
0 29 3200
N 9 3500
D 5 360
2z22=-3 Swamp
Month Gross Alpha sross Beta
J
F 320 35C
M 37 1200
A 890 39C
M 1000 8L, 000
J L2 1700
¥ 120 2500
A 180 3500
g 390 14,000
0 < 1 /3,000
N 1200 50, 000
D T2 2060
300 Ares Process Fond (Eest)
Month Urarium Gross Beta
J 1O LAD
¥ 120 280
i 366 55
A 99C k50
M
J 54,000 (110,000) 520
J 63,000 160
A 140 95
S 50 106
0 160 210
N 34 310
D 140 220

BNWL-CC 913

Redox Swamp Northeast

(4800)

Gross Alpha Gross Beta

I 950
11 1700

6 490

8 610
12 5700 (17,000)
64 (200) 6300 (22,000)
I 360
11 810
18 750
1z 1200
1L 1100
11 900

Q0 Ares Process Pond et
.raniqg_ Gross Beta

820 620
670 T10

220 820
500 T80
60C 340
LTC 160
Tho 180
200 96

oko 380
150 180
80C 1500

20 330
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Table III-2 - Waterfowl Analyses
{in units of pCi/gm)

Radionuclide Concen- Radionuclide Concen-

tration in Muscle tration in Heads

Location Date Specie B2 7 Csl®’  P¥  7n°®  (@si3’
Redox Swamp 2/9/65 Golden Eye 55 5 0.1

2/9/65 Coot L <0.2 200

2/9/65  Coot <1 0.2 200

2/9/65  Coot <l <0.2 200

2/9/65 Ruddy Duck <1 0.5 120

9/29/65 Ruddy Duck <1 0.1 1 <0.1

9/29/65 Ruddy Duck <1 0.6 11 <0.1

9/29/65 Ruddy Duck 2 0.5 26 <0.1

9/29/65 Ruddy Duck <1 0.9 2k <0.1

11/5/65 Bufflehead 8 29 16 14

11/5/65 Bufflehead 11 19 16 9

11/5/65 Bufflehead 6 T8 63 27
U Swamp 2/9/65  Coot <l  <0.2 160

2/9/65  Coot T 3 140

2/9/65  Coot 200

2/9/65 Ruddy Duck 300 2 T2

11/2/65 Mellard 2 100 <1 36

11/2/65 Mallard 26 110 15 85

11/2/65 Mellard 20 0.8 290 9 3 130
B Swamp 2/12/65 Coot <1 2
Geble Swamp 2/12/65 Mallard 1000 €5 T2

3/2/65  Golden Eye 12 3

3/2/65  Golden Eye L2 8

3/2/65  Coot 5 310

3/2/65  Coot 3 66

3/2/65 Coot 1 0.3 0.6

11/5/65 Green Wing Teal 16 3 9 17T 10 L
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IV. The Atmosphere

A. Jodine-131 and Total Beta Activity

The atmosphere was routinely sampled at 22 locations (see Map 3)
within the Henford reservation during 1965. At most locations, the
sampling equipment was contained within a small building designated
"614", '"Total beta" represents the activity of paerticles collected on
H-TO filter paper during a one-week sampling period. The air is sub-
sequently passed through a solution of NaeOH for icdine-131l collection.
Air filter and scrubber results for 1965 are tabulated below.¥

Annual Average Total Beta and I*3! Concentrations - 1965

Location Total Beta (pCi/m®) 12 (pCi/m®)
100 Areas 0.44 <0.03
200 Areas 0.80 0.1k
Intermediate Locations 0.34 0.05

Table IV-1 ~ Monthly Average Total Beta and 1133 Concentration
100 Areas and Vicinity
(in units of pCi/m®)

100-B Area 100-K Area 100-N Area 100~D Area
Month Total Beta I'2* Total Beta I3 Total Beta I*3! Total Beta 13!
Jan. 0.45 <0.02 0.13 <0.02 0.34 <0.02 0.4k <0.02
Feb. 0.48 <0.02 0. bk <0.02 0.32 <0.02 0.49 <0.02
Mar. 0.83 0.02 0.51 <0.02 0.59 0.12 0.75 <0.02
Apr. 0.73 0.04 0.60 0.03 0.38 0.02 0.62 0.12
May 0.4k 0.03 0.57 0.02 0.37 0.03 0.81 0.0k
June 0.95 0.02 1.1 0.03 0.69 0.04 1.0 0.0k
July 0.97 0.0k 0.48 0.03 0.4kL 0.03 0.52 0.03
Aug. 0.37 <0.02 0.36 0.02 0.26 <0.02 0.42 <0.02
Sept. 0.84 0.04 0.55 0.02 0.59 0.03 0.55 0.02
oct. 0.63 <0.02 0.60 0.02 0.48 0.02 0.51 0.02
Nov. 0.20 0.02 0.24 0.02 0.28 0.03 0.4l 0.03
Dec. 0.4l 0.05 0.20 0.03 0.20 <0.02 0.16 0.02

#* Off-site air filter results appear in BNWL-316 "Evaluation of Radiological Conditions
in the Vicinity of Hanford for 1965".
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Table IV-1 (Continued)

100-~H Area White Bluffs 100-F Aresa Hanford
Month Total Beta I 2 Total Beta I*3% Total Beta I ' Total Beta I33)
Jan. 0.26 0.02 0.20 0.22 <0.02 0.20 <0.02
Feb. 0.25 <0.02 0.44 0.19 0.02 0.28 <0.02
Mar. 0.57 <0.02 0.5k <0.02 0.53 <0.02 0.53 <0.02
Apr. 0.49 <0.02 0.41 0.02 0.58 <0.02 0.36 0.03
May 0.43 0.0k 0.75 0.06 0.47 0.03 0.54 0.0k
June 0.74 0.0k4 0.59 0.02 0.59 0.05 0.82 0.05
July 0.43 0.03 0.23 0.04 0.34 0.03 0.38 0.03
Aug. 0.28 <0.02 0.09  <0.02 0.1k <0.02 0.23 <0.02
Sept. 0.26 <0.02 0.33 <0.02 0.33 <0.02 0.17 0.02
Oct. 0.29 <0.02 0.42 0.02 0.27 0.02 0.29 0.03
Nov. 0.30 0.02 0.17 <0.02 0.26 0.02 0.18 <0.02
Dec. 0.28 0.02 0.23 <0.02 0.22 <0.02 0.26 <0.02

Table IV-2 - Monthly Average Total Beta and I*®! Concentrations
200 West Area

(in units of pCi/m3)

Redox West Center East Center Meteorology Tower
Month Total Beta I3 Total Beta I'3! Total Beta I'°! Total Beta

Jan. 0.27 0.02 1.7 0.02 0.54 <0.02 0.26
Feb. 2.9 0.03 0.34 0.26 0.03 0.34
Mar. 2.2 0.05 0.65 0.03 0.69 0.02 0.57
Apr. 0.55 0.0T7 0.57 0.02 0.61 0.03 0.38
May 0.53 0.58 0.54 0.05 0.62 0.04 0.39
June 1.1 0.1%4 1.0 0.06 0.89 0.02 0.61
July 0.93 0.64 0.46 0.06 0. bkt 0.07 0.1k
Aug. 0.56 0.32 0.19 <0.02 0.29 0.03 0.10
Sept. 4.6 0.18 1.2 0.02 0.81 0.02 0.33
oct. 1.6 0.08 0.53 0.03 0.51 <0.02 0.17
Nov. 0.48 0.12 0.26 0.04 0.k0 0.03 0.08
Dec. 0.48 0.02 0.32 0.02 0.43 0.02 0.13
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Table IV~-3 - Monthly Average Total Beta and I'3! Concentrations
200 East Area
(in units of pCi/m®)
West Center Bast Center Southeast Semiworks
Month Total Bete T3} Total Beta I'3' Motal Beta I3 Total Beta [*3!

Jan. 0.19 <0.02 h.2 <0.02 2.1 0.02 0.85 <0.02
Feb. 0.31L 0.05 0.83 0.09 0.39 0.07 0.79
Mar. 0.7L 0.08 1.9 0.23 0.68 1.0 0.78 C.21
Apr. 0.42 0.07 0.80 1.1 0.41 0.43 0.26 0.10
May 0.43 0.15 0.92 0.21 0.47 0.24 0.66 0.1k
June 0.96 0.04 1.1 0.k1 0.89 0.38 1.1 0.45
July 0.35 0.04 0.99 0.12 0.44 0.15 0.62 0.02
Aug. 0.32 0.03 1.1 0.05 0.33 0.02 0.31 <0.02
Sept. 0.23 0.02 1.2 0.26 0.60 0.1k 0.51 0.37
Oct. 0.28 <0.02 1.1 0.13 0.45 0.5k 0.40 0.10
Nov. 0.20 0.06 0.48 0.37 0.29 0.12 0.23 0.11
Dec. 0.59 0.03 0.52 0.24 0.40 0.13 7.8 0.14
Table IV-L4 - Monthly Average Total Beta and 1121 Concentrations
Intermediate Locations
(in units of pCi/m?)
attlesnske Springs Emergency Relocation Center Wye Barricade
Month  Total Beta T3t Total Beta 1ial Total Beta 13!
Jan. 0.19 0.11 0.37
Feb. 0.33 0.2k 0.22
Mar. 0.4k 0.02 0.51 0.06 0.49 0.02
Apr. 0.34 0.05 0.36 0.03 0.36 0.02
May 0.k1 0.10 0.39 0.06 0.h2 0.09
June 0.78 0.03 0.99 0.0k 0.75 0.20
July 0.36 0.03 0.36 0.03 0,33 0.03
Aug. 0.19 <0.02 0.19 <0.02 0.20 0.05
Sept. 0.28 <0.02 0.55 0.0k 0.28 0.05
Oct. 0.27 <0.02 0.25 0.02 0.22 0.03
Nov. 0.17 0.0k 0.13 <0.02 0.16 0.06
Dec. 0.18 <0.02 0.15 0.03 0.17 0.04
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Table IV-4 (Continued)

Prosser Barricade 300 Area
Month  Total Beta piat Total Beta sl
Jan. 0.19 <0.02 0.3k <0.02
Feb. 0.27 0.02 0.41 0.0k
Mar. 0.48 <0.02 0.59 0.0k
Apr. 0.26 <0.02 0.50 0.02
May 0.41 0.07 0.39 0.08
June 0.78 0.02 0.92 0.85
July 0.25 0.03 0.38 0.21
Aug. 0.15 0.05 0.27 0.02
Sept. 0.26 0.03 0.37 0.12
Oct. 0.19 <0.02 0.32 0.04
Nov. 0.09 0.02 c.28 <0.0Z
Dec. 0.19 0.03 0.25 0.0%

BNWL=-CC 913

TOO Area
Total Beta el
0.15 <0.02
0.28 <0.02
¢.19 0.03
0.38 0.03
0.54 0.03
0.85 0.05
0.37 0.04
0.21 <0.02
0.22 Q.02
0.27 0.03
0.16 0.03
0.19 2,03
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Total Alpha Activity

Eleven of the 22 weekly filters which collect beta-gamma
emitting radionuclides are also analyzed for alpha activity, with
most of the sampling sites located in the 200 Areas., Total
alpha concentrations measured during 1965 are tabulated belcw.

Annual Average Total Alpha Concentrations - 1965

Location Total Alpha (pCi/m3)
100 Areas < 0,02
200 Areas < 0.03
300 Area ©.08
TOO Area < 0.02

Table IV~5
Monthly Average Total Alpha Concentration
(in units of pCi/m®)

Month 100-B Area 100-N Area 300 Aresa TOO Area
Jan. 0.04 0.20 0.02
Feb. <C.0L 0.13 <0.01L
Mar. 0.03 0.06 0.02
Apr. 0.07 0.14 0.02
May 0.03 0.13 <0.01
June <0.01 ¢.03 0.13 0.02
July <0.01 <(.01 0.05 <0.01
Aug. <0.0L <0.01 0.03 <0.01
Sept.. 0.03 <0, 01 0.02 0.01
Oct . 0.02 0.03 0.05 0.03
Nov. <0.01 <0.01 C.04 0.02
Dec. 0.01 <. 01 0.02 <0.01
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Monthly Average Total Alpha Concentrations

BRNWL-CC 913

(in units of pCi/m?)

200 ilest

Area

East Center

e e o . .

e =

PC88EBREEREE

COO0OOO0COO0DOOCOO0O0

Southeast

Month Redox West Center
Jan. <0.01 0.04
Feb. <0.01 0.01
Mar. 0.02 0.0k
Apr. 0.05 0.02
May 0.02 0.02
June 0.01 0.03
July <0.01 <0.01
Aug. <0.01 <0.0L
Sept. <0.01 <0.01
oct. 0.03 0.02
Nov. 0.01 0.01
Dec. <0.01 <0.01
Table IV-T
Monthly Average Total Alpha Concentrations
200 Last Area
(in units of pCi/m®)
Month West Center East Center
Jan. 0.01 0.02
Feb. C.03 0.05
Mar. 0.02 0.06
Apr. 0.02 0.02
May 0.02 0.03
June 0.02 <0.01
July <0.01 <0.01
Auvg. <0.01 <0.01
Sept. <0.01 <0.01
Oct. <0.01 0.02
Nov. 0.02 0.02
Dec. <0.0l <0.01

Semiworks
0.03 <0.01
0.02 0.03
0.0k 0.0k
0.01 0.02
0.02 0.02
0.02 0.01L
<0.01 <0.01
<0.01 <0.01
<0.01 <0.01
0.02 0,01
0.01 0.01
<0.01 <0.01
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V. Radiation Surveys

A. Contamination

1. Hanford Roads

Hanford roads are surveyed with a bioplastic scintillation
detector which is attached to the front end of a truck and is
positioned about two feet above the surface of the road.

Eleven routine road surveys were conducted during 1965, and no
contamination was detected. The minimum level of contamination
that can be detected by the road mornitor corresponds to &
portable GM counter response of approximately 1000 c/m/probe
area. The roads that were surveyed during 1965 are shown on
Map 4 which follows.
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Control Plots

Twenty-four land areas, measuring 10 feet by 10 feet,
are located on the Wahluke Slope and near the 200 Areas.
These plots are periodically surveyed with a portable GM
counter to determine if radiocactive particulates have been
deposited on the ground. During Junme, 1965, a particle having
an activity of 2500 ¢/m was found on control plot No. 3. 1In
September, 1965 three particles were found: 800 c/m (control
plot No. 3), 6000 ¢/m (control plot No. 9), and 16,000 ¢/m
(control plot No. 10). The location of these control plots
is shown in Map 5.

Special Control Plots

During June, 1965, a radiation survey (GM instrument)
of 36 areas (100 square feet each) surrounding Henford Test
Wells was conducted. No radioactive particulates were
detected. The locations of these special control plots are
shown in Map 6.
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Aerial Surveys

Unlike road and control plot surveys, the function of
an serial survey is to detect contamination which is spread
over & large land area. An aerial survey, like road and control
plot surveys, is qualitative in nature, and through routine
use of this technique, a capability for rapid 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 km®. The detector is a three inch by
five inch NaI{Tl) scintillation crystal, and has a minimum
detection limit for 13!, for example, of about 0.5 Ci/km?.

Ten flight patterns are located withir 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
"oriangle'.

Twenty-two aerial surveys were made during 1965 and
are shown on Meps 7-19 which follow. In all surveys, no
ground contamination was detected.
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Summary of Underground and Surface Radicactivity

There are several locations within the Hanford project
outside of area perimeter fences which contain underground
or surface radiocactivity and, therefore, require controlled
access. These sites include swamps, ponds, burial grounds,
etc., and are shown in Map 20 which follows.
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6. Special Surveys

100-K Area

On June 2, 1965, wind blew radioactive particles out of
a dry 107-KW Basin. The contamination was confined to & path
which extended southeast from the 107-KW Basins. The contamin-
ation path outside of 100-K Area was about 500 feet wide and
about 1000 feet long, and contained particles having radiation
levels up to 10,000 c/m (GM measurement). Two particles were
recovered for a gamma scan analysis, with the following results:

Radionuclide
Particle Location Sc*®(nci) ©r®}(nCi) 2Zn®5(nCi) Np®2®(nCi)

100-K Ares Fenceline 2.5 12 1.0 3.0
Power Line Road k.o 16 2.6 6.0

Since the contaminated area was away from principal roads and
the contamination was reasonably well fixed, no special
restrictions or control measures were invoked for the 100-K
Area environs.

200-W Area

During the period September 17-19, 1965, a large dquantity
of Rul®3 and Rul°® was released from the 202-S Building stack.
A thorough survey of the environs within the Hanford project
and off-project failed to reveal any discrete particles. The
only measurable effects of the radioruthenium release were
increases in atmospheric contamination at several air sampling
sites. A sumary of ruthenium concentrations measured in air
following the release is given below.

Rul®® -Rul®®
(in wnits of pCi/m3) y

Location Week Ending Average Maximum % 4O-hr MFCa (msx.)
200-W Area 9/20/65 37 84 0.11

200-E Area 9/20/65 5.1 7.7 0,01

100 Arees 9/20/65 4.5 9.8 0.01

ERC 9/22/65 9.8 9.8 0.01
Rattlesnske Springs 9/22/65 2.2 2.2 0.003

All other locations  9/22/65 0.92 1.3 0.002

* The most restrictive MRCy (Ru*°®) was used in this calculation.
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300‘Area

Oni September 29, 1965, the process tube in the Fuel Ele-
ment Rupture Test Facility at the PRTR failed, resulting in a
release of tritium, radioiodines and noble gases to the atmos-
phere and to the Columbia River. The effects of this release
were minor and did not affcct the environs within the Hanford
project. The off-plant effects of the release are included
in BNWL-316, "Evaluation of Radiological Conditions in the
Vicinity of Hanford for 1965".
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B. IExternal Radiation Exposure Rates

1. Exposure Rates on Plant

Both scintillation-type gamme monitors and film badges
were used during 1965 to measure ambient exposure rates.
Neither system provided data comparable to that obtained in
1966 with ionization chambers. The gamma monitors were
designed for emergency levels and were too insensitive to
measure the normal background radiation levels. The film
badge results were erratic, probably because of weather
transients.

2. Exposure Rates at the Columbia River Shoreline

Shoreline exposure rates are measured with a NaI(Tl)
scintillation detector, whose response is interpreted in
terms of uR/hour (radium-gamma calibration). The measure-
ments are made 3 feet above ground, thus approximating the
dose rate to the gonads of a person standing on the river
bank. Results of shoreline surveys conducted during 1965
are shown in Table V-1. In addition to the locations shown
in Map 21. measurements were also made at Burbank and Saca-
Jawea Park.

Table V-1
Monthly Average Shoreline Exposure Rates ¥
{(in units of uR/hr)

Power Line  Byers Richland Sacajawesa

Month  Ringold Crossing Landing Marina Burbank Park
Jan. 56 54 41 13

Feb. 59 53 52 23

Maer. 53 52 56 15

Apr. 57 39 3k 11

May 15 2k 2k 10

June 16 13 18 11

July 32 21 22 10

Aug. 18 31 15

Sept. 39 86 70 1h 21
Oct. LT 55 36 11 22
Nov. 76 95 51 12 16
Dec. 29 T3 26 25 10 13

*¥ No 1965 data were availsble for the following locations used in 1966:
Vernita Bridge, White Bluffs (™lant and far shore), Hanford (plant and
far shore), and PRTR Outfall.
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Exposure rates in the river are determined from pocket dos-

Jmmersion exposure

The measure-

Richland
300 Area Marina
2.9 2.4
3.1 1.9
2.8 2.8
3.6 3.0
2.9 2.2
1.4 1.5
1.8 1.2
1.6 1.5
2.3 2.1
1.9 1.9
2.1 1.9
2.1 1.8

- U6 -
3. Exposure Rates Below the Surface of the Columbia River
imeters contained withir sulmerged bottles.
rates measured during 1965 are given in Table V-2.
ment points are shown ir Map 22.
Table V-2
Monthly Average Immersicn Exposure Rates
{(in units of mR/day)
Vernita 0ld Hanford
Month Bridge Ferry Ringold
Jan. 0.4k 6.2
Feb. 0.26 5.2
Mar., 0.32 5.6
Apr., 0.31 6.3
May 0.27 3.6
June 0.29 3.3
July 0.17 2.8
Aug. 0.72 3T
Sept. 2.80 2.8 1.7
Oct. 0.46 2.6 1.7
Nov. 0.73 3.5 3.0
bec. 3.8 2.6
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