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ENVIRONMENTAL STATUS OF THE HANFORD RESERVATION
FOR NOVEMBER~DECEMBER 1967

( ANNUAL SUMMARY)

I. TIntroduction

This report summarizss data collected in 1967 from sampling locations
within the Hanford plant boundaries for the routine envirommental surveil-
lance program by the Evsluations and Measurements Unit, Envirommental Stu-
dies Section, Envirommental Health Department, Battelle-Northwest. These
environmental measursments are reported here for the information of the
Richland Operations Office of the Atomic Energy Commission and its contrac-
tors.

Data fram off-sitse sampling locations will be presented in the annual
report, "Evaluaticn of Radlclcgical Conditions in the Vieinity of Hanford
for 1967"; scheduled for issuance in June, 1968.

Since this summary contains data for the on-site envirommental surveil-
lance program, the reader may wish to retain it for reference while discarding
all previous reports in the BUWL-CC~1197 series. The next issue of this re-~
port will start a new year and will contain a new set of graphs. However,
these graphs will cortain 13 mcuths of data - for the current month and the
12 months preceeding - in order tu facllitate comparisons.

The term "analyticel 1imit", as used herein, is defined as the concen-
tration at which the laboratory can measure a radionuciide with a precision
of ¥ 100 per cent at the 90 per cent confidence level. The detection limit
for a specific radionuclide veriles with sample type, sample size, counting
time, and the amounts of interfering radionuclides present. The "anslytical
limits" were chosen to reprasent upper bounds to thesz fluctuation detection
Limits,

The majority of the Jdata presented in this report was supplied by the
Us. S. Testing Co., Inc., which performed all routine radlioassays of environ-
mental samples.
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II. Surveillance Summary - 1967

A sumary of 1967 surveillance highlights is given below with refer-
ences to the page rumber(s) where more detail cn the subject appears. The
topics to be surmarized are, in order of dlscussion, as follows:

bk, Fallout frﬁm Noslear Weapons Testing

Liquid Waste Disposa.

Tr June, 1967, D wreactor was retired,

Fuel—alemﬁntL:;uddiﬁg failures during September and October
caused incrsasei “2UI sunceptrations in ray river water {p. 6) and

in Richlazd drickiog water.

Fuel oil that had leaked to the ground at 100-N was detected
in samples of Cciumbia River water {(p. 6) near the reactor area.

Dispngal of low<level radioactive wastes to open swamps, ponds,
and trenches rzgsuited in several unususl events, Total beta concen-
trations 2xceedled the lirit for open waters - Ref. AECM 0510, 50,000
pCi/2, in T Swurp Iziet and ip T Swamg during Octobew; the principal
gamme emitters present wers lmst, Cs, Ru, and ~ Ce—Pr. (See
po 19). Relesases shrough the Purex Chemicel Sewer resulted in several
instances of hlgh 181y sunesntrations in B Swanmp with a maximum of
370,000 ©31*2*1/4 ocourring in February (p. 20). *2*I I was also ob-
served in game blfis eoilzected fram B Swamp in thember {p. 21),

Total alpha concznbratinns +emporarilJ'QXﬁPeﬁed 50,000 pCi/E at the
2345 Diteh oneh i Newsmber (pe. 19). In addition, total alpha con-
centraticus in samplazs from the 231 2 Waste Pit excseded 50,000 p01/£
in February, March, Aprlil, October, Nﬁvbmbpr, ard Dezember, The
maximm alpha activity was 2,000, Oug ?Cl/t in a sampls collected
October 2. A gammz szan detects: Do 23)

=4
Vi

o

'g the 200 Areas resulted in increases
caceatrations at the end of Januvary,
= November (p. 28). A cample of

1 1.6 poi/m® st 200-W Eagt Center
12 ﬁ dde was Iuana tq be dagPu

in total beua a'* ¢

in early April, Mmdq et
atmospheric alpha sohiv
in early March, Ax
the source cf this

* Radiological Stufs oferd Bovirous for September, 1967,
BWL-420 9, eiiied bf (: OPO Wooldridge.  Pacific Nerthwest Leboratory,
Richland, Washiagtor, Densumber, 1967,

® Rediclogical Status of tie Hanferd Environs for October, 1967,
BNWL-420 1, ed ty CoF. Wc\Lir*age. Pacific Northwest Lal Laboratory,
Richla,nd, Wa h\a"ﬂxg‘b Ly e F‘”\J&""Y’q #9680
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Gaseous Waste Disposal (cont.)

In the 300 Area, high atmospheric beta activities indicated by
air filters removed in early July and in early August were attributed
to the release of radioactive particles from a 300 Area stack. Local-
ized ground corthamiration resulted from a releass of relatively large
particles from a different 300 Area stack (p. 30).

Surface Contamination

During 1967, routine roed surveys found seven widely separated
radioactive particles that were attributed to the transportation
of radicactive wastes (p. 46). For comparison, road contemination
resulting from the transportation of radiocactive materials was detec-
ted twice in 1966,

The resulte of re-surveys of the contamination spread around
the 216 B-C Crib ares indicated that some particle shifting had teken
place. Approximately four square miles remained contaminated (at
levels up to 400 mrads/hr) with rabbit feces containing ®°Sr and
1375, (See p. L49).

Contamination detected in January near 100-N Area consisted of
fresh fission products and 8906 that had apparently been spread by
a high wind from the 100-N trench to an area east and southeast.
(See p. 50).

Routine surveys of contrcl plots detected eleven radioactive
particles {p. 49). Several particles (to 8,000 c/m) were found on
the Wahluke Slope for the first time since 196k,

Fallout

Fallout attributed to reported nuclear weapons tests was de- .
tected three times in 1967 (pp. 29-31). A nuclear weapons test on
December 27, 1966, resulted in an dncrease in total beta actlivity
that was noted in early January at most sampling locations. The
highest total beta zoncentration due to fallout was 9.7 pCi/m?at the
TOO Area during January. In mid-year, slight increases in atmospheric
beta activity were observed following a nuclear weapons test on June
17. Fallout from a nuclear weapons test on December 24, 1967, wes
observed at some samypling locations during the last week of December.



O T BNWL~CC 11976

IIT. Sumesry of Underground and Surface Radloactivity

There are several locations within the Hanford project outside of
area perimeter fences which contain underground or surface radioactivity
and, therefore, require controlled access, These sites include swamps,
ponds, burial grounds, eftz., and arz shown in Map 1 which follows.
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Iv. Columbisa River Water

The locations from which raw water and drinkirg watsr samples were
obtained during 1967 are showvm in Map 2.

A. Raw Water

Weekly cumulative sampies of raw Colurkia River weatber were rou-
tinely taken at friest Repids Dam (Takle 1) and 100-F {Figures l=2).
"Grab" samples were takea at Ringeld (Figures 3-7) and Hanford (Figure
7Y. The monthly average —;:Mts of tritium, Strf‘nt;lkjm*9u, totel alpha,
and total beta analyses of water collected above the reactors are shown
below. The numbers in par-:nth:‘aeb are the analytizal limits for esach

analysis.
TAERLE &
Average Radlonoelids Concentrations o coluambia River Water
{Weskly Cwnumtlwa Sampies from Friest Fapiis Dam)

y 205y Total B Total o
Month pCi/ 4 ,R:..*;L& Ci/ L o/m/ml
Jan. <1150 {1006) 0078 {65 <t V1.l) <C.005 (0.,005)
Feb, 17C0 e T2 < <( o 005
March 1800 Co56 i <0,005
April 1700 3o63 < <o 008
May <IZCC .68 <i <5305
June 16CC 2069 <L <Ca 005
July <1200 .67 <l <0, 005
Aug. <1200 c,aﬁ <1 <01,005
Sept, 1700 o T9 <lol <. 005
Oct. 130 <L 6 ; <L <2,005
Novo <3000 1eB5 <1 <C, 005
Dec. <1.0Co <u 052 <1 <DL UGS

A brief summary of 1367 svendts s shows below,

Becavse fusl olil
A were obtained

May-June - D reactcr was retired iu
had leaked from 100N, sps: :
at 100-D and 10C-F; however

: sicr dn the third
ey than expechsd for this

July-August « g locoag
week of August at 10..F - 22
time of year.

Further sampiliu
tions between .2 s
pids) and below s
were not signifi

Weekly cumulatis
through Cctobern,

Lo = ghoasd oll esneantrae
i ’.l"t SO ‘)Ijri‘ S'ta Ra"’
$zni Elokiand watsr plant)

[ P " N P
LBl mrd continaed



“ T - BWL~CC 1197-6

TABLE 2

Radionuclide Concentrations in Columbia River Water
{Cumulative Samples from 100-D)

(pCi/L)
Wesk Exdin 33p Slep 85z M3ip
Aralytical limit 6 70 20 2
7wl 1h 500 43 2
7~18 6.8 290 97 2
TwdF 9.6 ATO 150 4,0
81 30 99¢ 1390 4,6
8-8 ok 3500 97 13
8-15 8.2 2900 92 6.4
8=22 8.2 Tho 6 Te2
829 h6 P Ege; 190 12
Gee 180 3308 340 Lo
9-12 86 370C 68 43
9=19 350 7500 360 820
9-26 1000 520 1100 130
10-3 570 3600 670 26
1010 110 230C 98 16

September~Cetobar - Sampling at 100-D was discontinued on October
11 because 181-D river pumps wers no longer operated continuously.

Increased como retions of *2*7 in Columbia River water resulted
from several fuel elemsnt cladding failures. The largest single re-
lease of *3*1 (30-35 ¢i}, with associated fizsion products, occurred
on October 27, Mid=-September lncreases in *847 zoncentrations at 100-D
were attributed o a fusl el=mert slaiding fallurs on September 16
which released about 13 ’

Special river wah : 23 from four locations {Priest Rapids,
100-D, 100-F, ari Rishlan® Furping Flank) iniicatel that little or
no oil entered ths river durisg September-lniobsr,
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Figure 2 BNWL-CC 1197-6
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B. Drinking Water

Total beta analyses of drinking water samples taken from 100-D,
100-N, 200-W, and B-Y Telephone Exchange are showan in Figures 8 and 9.
The doses to the GI tracts of plant employees were estimated from iso-
topic analyses of drirking water samples collected abt 100-D. This es~
timate was based on an assumed intake of 1.2 iiters per day, 5 days
per week. The CGI tract dose integrated over the 1Z-month period end-
ing November 30, 1967, (date of last sample) was 37 mrem. This was
only slightly higher than the 12-montk dose for 1966 {35 mrem), which
included the effect of an extended period of reastor shutdown.

Routine sampling of drinking water at 100-N replaced sampling at
100-D in December, 1967.
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V. Swamps, Ditches, and Poads

A. Waste Water
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Open waters which may be used by migratc*y waterfowl are routinely

sampled in the locsbl
in Figures 10-15,

showm 23 Map 3. RBosulihs
‘or the conveniansa

of the reader,

of analyses are shown

the maximum values

appearing on some c¢f the graphs are listed below with their correspond-

ing dates.

Swamps, Ditches, and Ponds -~

Transient ircreases
eral locations in 1967 are zlso sumarized below.

ir radicactivity which occurred at sev-

1967

(Results are in unlts of pCi/L)

200-West Ares

T Swa.z:;g Znlel
Iy

DRSS Alpha Beta

9-8 T7C  {max.) 23,000

10-6 18 350,000% {max.)
10-13 12 93,000

1020 33 4,000

10-27 7 8L, 000

¥ A gamma scan showed J"37”“--55 oS pl i/z,
134’(‘3%«.&8 000 pii/e; *°%Ru-7 ’70({» pii/4; and

R P S 15,0620 pu./z. A sa.mi;m fmn' T
Swamp on mt., 23 also slﬂemﬂd Za and
,Qﬂxmr be$0ﬁc‘

1a
‘cs.

23%~5 Ditch Cutlet

Date Alpha

155 90

I1el0 206, 000% (mex. )

LI=lT T2l

#* A11 gubsequerd samples were withizn the range
of eoncentrations observed the previcus three

ronths,

U Swamp Nowth

Beta
3,400
4,800% (max.)

a

*875s 12,400 pri/e) and

T bm-» KISugad

A7 wihe, 4
Lpz e
5ok 120,000% (max.)
g TR o
G Tk, ) 2,100

137Cs'

[
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200-West Area (cont.)
Redox Swamp (NE)

Date Alpha Beta
1-13 140 1,400% (max.)
3=17 210 (max.) 17

* A georms, Bgar showed © Lr~l,J»U gb i/8; #o g r-Nb-
550 pei/L; ®%Z:-30C pCi/L; and *27Cs-~270 pCi/L.

200-~East Area
231 2 Waste Fit

Date Alpha Bets,

2=17 140,000 3,200

o2k 66,000 920

3=17 430,000 27,000

Fe3d e 35500

Ll 8,300

10=2 'y 53,000% {max)
113 7 5000 2,300

l2.1 uu 000 11,000

12-15 1,300,000 £2,000

* A gamma scan showed 341Am~Sh,OGO pﬂi/zo

Purex Chemical Sawer

Date Alpha Beta

1-27 36 7,900% (max)
3«17 279 (max) 159

% Tncreased T2 7 concentrations in Purex Chemicsl

Sewer resulted in high *°*T concsutrations in B
Swampy &e ~er Ylmes In 1967 R?adlﬁh of some of
the monthlv gatma scang arxe 2hown belo

Data ;3;1
1-27 1,5%0,00C  (max) 2,100 {max)
3-17 61,200 N

5=12 152,300 180

9=15 D25 500 51

B Swamp Neobh
Da’e Alphs Bata
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Date 1370 13l

1-20 130 98,000

1-27 97 220,000

2-3 ND 370,000 (mex)
2-10 90 140,000

2-17 ND 66,000

6-2 <51 Lk, 000

8-11 <51 39,000

9-29 <51 LY , 000

B. Game Birds
Game birds tha’ have utilized.swamps gnd po?d§ wh}ch receive low-
level radioactive wastes may contain a8 P, S7n n, 370s "Ra and other

radionuclides. Results of radicassays of game birds collected at cer-
tain locations during 1967 are shown in Table 3.

TAELE 3
GAME BIRDS - 1967

RADIONUCLIDE CONCENTRATION IN MUSCLE

(pCi/gm)
E:E BBZn lalI 1370841’3'7.'38,
Analytical Limit 1.0 0.2 0,15 . 0.1
Location Date Species
Redox Swamp 1.20 L. Scaup 7.0 .28 - -
1-20 Mallsard 4.k 5.7 - 68
11-10 Shoveler 52 T 160
11-10 Mallard 23 .23 63
U_Swamp 10-20 Mellard - L6 20
10-20 Coct L8 1.1 - 240
10-20 Widgeen 29 .55 160
11-10 Pheasant 1.8 .26 110
11-10 Golden Eye - il - h3
11-10 Widgeon k3 .38 170
B Swamp 10-20 Toot 1.9 .91 kR .50
11-10 Mallard - - 2.3 2.8
11-10 Jouk - 1.8 3.3 9.0
11-10 Cooh 1.7 .86 18 L.6
Gable Mt 10-20 buaup - .9 bk 31
Swamp 10-20 Jooh 3.4 1.1 - 160
10-20 soot 21 2.2 L3 70
11-10 Cout* 680  10% - } 61

* Higher ®¥p ard ®®2Zn concentraticns ars normally character-
istic of dusks samplsd from the areas adjacent to the Colum-
bia River.
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Figure 10 BNWL-CC 1197-6
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Figure 11 BNWL~CC 1197-6
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Figure 13 BNWL~-CC 1197-6
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Flgure 15 BNWL~CC 1197-6
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VI . The Atmosphere

A, Todine-131 and Total Beta Activiiy
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Fallout was observed at some sampling locations during the last
week of December following an announced nuclear weapons test on De-
cember 2k,

The average 131I and total beta concentrations for 1967 are shown
below in Table 5, and for comparison the averages for 1966 and 1965
are also shown,

TABLE 5
Atmospherilc 317 and Total Beta Concentrations - Yearly Aversges
(Results in pCi/m)

Location Total Beta 1aly

1967 1966 1965 1967 1966 1965
100 Areas 0.3 0,29 0.4%4 0.02 0,20<0,03
200 Areas O.41 0.58 0.80 0,09 0,10 0.1%
Other N~Plant locations 0.26 0.2k 0.3k 0.0L 0.20 0.05
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Figure 16 BNWI~CC 1197-6
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Figure 17

BNWL-CC 1197-6

IODINE - 131 AND TOTAL BETA ACTIVITY
’ IN THE ATMOSPHERE

100 N AREA

@ Beta
| | X 131y
]
Analytical Limit
——“ Seoo ® ® o
b ot e *% .". ..oo.‘ ®.* oo
- vi d 0% o° 00 o
x\x %, X ° xxx % X
___xxi‘_xx,a._@_xlx KRN T % Z X
T XX T L X T R T XX T X
J F ™M A M J J A S O N D
100 D AREA
® Beta
L X 131y
-o o oe® o *
el e o7 0e gl 0,
* * ® 2% o
| .x xo?e‘ ..X ....O..* .
Xxxfg x_x XX X X X _x_
X XK K Kool Kook X XpR. KX X xggx*p('&g
J F M A M J J A S O N D
100 H AREA
® Beta
X 1311
-
B °
o O o'
o9 )
LX) ®e oO“‘o.o e 0, ¢ 00%° %¢ 0%°
L (P .)5 )2
At M JXXXI xp&?‘l*xlmlm p<>< [ XK
J F M A M J J A S o) N D

1967




Concentration, pCi/m3 Concentration, pCi/m3

Concentration, pCi/m3

100

100

y—
<

o
.
—

o
.

o
—_

100

10

- 35 -

Figure 18 BWL~CC 1197-6

IODINE - 131 AND TOTAL BETA ACTIVITY
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Figure 19
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Figure 20 BWWL-CC 1197-6
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Figure 21 ENWL~CC 1197-6
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Figure 22 BNWI~CC 1197-6
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B. Total Alpha Activity

Eleven of the 23 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. These data are presented in
Figures 2L-27,

For most sampling 3 ocatlons, results were generally at or below
tha analytical limit of C.01 pCi o/m® throughout 1967. However, in
early March, the total a;pha concentration temporarily reachgd 1.6 pCi/m
at 200 West East Center. The contaminant was identified as “°°Pu by
alpha energy analysis. mhe filter was autoradiographed and was found
to have a particle distribution similar to those normally found in air
filters. No explanation has been found for the temporarily increased
alpha activity.

An isolated temporary increase in total alpha concentration at
100-F occurred during the third week of November.

The annual aversge total alpha concentrations in the atmosphere
for 1967 are presented in Table 6. For comparison, averages for 1965
and 1966 are also shown.

TABLE 6

Atmospheric Total Alpha Concentrations - Yearly Averages
(Results in pCi/m" )

Location 1967 1966 1965

00 Aresns 0L oxA <0.02
200 Aress .02 « O <0.03
300 Area .CI. 0P 0. 08
TOO Area 0L o2 <J,02
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Figure 25
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