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CHEMICAL EFFLUENTS TECHNOLOGY WASTF. DISPOSAL INVESTIGATIONS

July - December, 1961

I. INTRODUCTION

The Chemical Effluents Technology Operation performs research to investigate
the chemical and physical aspects of environmental conta.minatioﬁ resulting from
the disposal of plant effluents or from potential process incidents. This is a
semi-annual report published to give the latest information on the status of radio-
contaminents in the ground water. A ground-water contamination map is presented
to show the extent to which the contamination patterns have changed over those of
the previous report period (HW-70806 RD). Where possible the contamination in the
ground water is identified with a particuler source area or crib.

A section previously included in this report titled "Plant Waste Disposal
Practice" will be discontinued. Data and conclusions releting to the specific
problems which were included in this section will be found in Chemical Research

and Development Opération monthly reports and in formal and informel topical re-

ports.

Ground-water monitoring results utilized in this report were obtained from
samples collected routinely by the Environmental Studies and Evaluation Operation
and analyzed by the Radiologlcal Chemical Analysis Operation.

Well structures at Hanford are identified according to their location on
the plant. The first group of mumbers (199, 299, 699) identifies the general
area (100, 200, 600) in which the well is located. In the 100 and 200 Areas

the second group of numbers (B3, E2Lh, W22) identifies the particular area and

UNCLASSTFIED
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the sheet map encompassing that portion of the area in which the well is located.
The third group of numbers identifies the particular well, generally in the chrono-
logical order in which they were drilled. In the 600-Area the second and third
group of numbers express in thousands of feet the nearest plant coordinates, the
north coordinate being the second group ¢f numbers and the west coordinate being
the third group. Wells located scuth and east of the origin of the plant coordinate

system are identified by the letters "S" and "E" in front of the coordinates.

II. INTERPRETATION OF GROUND-WATER MONITORING DATA (D. J. Browm).

Special Monitoring Well Samples

During this report period large volume samples from five selected wells were
obtained and given special analytical processing to further detail the radionu-
clides which are included in routine gross beta determinations. The results of
thege analyses appear in Table I. Good agreement exists between the gross beta
results of thesé analyses and those noted for recent routine samples (APPENDIX).
The major radiocontaminants in the ground water are Rulos-Rhlos. The source of
the long-lived isotopes shown to be present in well 299-E25-3 still has not been
definitely traced to either the 216-A-6 crib, which it monitors, or to the decay-
ing animal(s) known to have fallen into this well. The Biology Operation reports
that animals in the vicinity have sufficiently high concentrations of isotopes

in their bodies possibly to account for the activity in this well.
200-Bast Area

Figure 1 is a map of the 200 Areas showing the extent of detectable ground-

water contamination as indicated by analyses of routine samples collected during

the period July - December, 1961.
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Only minor changes were noted in the contaminsted ground-water pattern which
resulis from the discharge of radicactive liquid westes into cribs located in and
about the 200-East Arsa. At Site B, Figure 1, analyses of the ground water continue
to show positive concentrations of radiocontaminants in wells 699-26-15 and 699-20-20.
This plume of contaminated ground water moving southeast from 200-Easgt Area is now
starting to fan out along the leading edge as indicated by the inclusion of well
699-15-26 into the zone of detectable contamination.

No contamination was detected in the ground wrter beneath the 216-BC cribs,
at Site C, Figure 1. One year ago fcur monitoring wells ndjacent to ihese cribs
routirely showed detectable contamination in the ground water. The oaly well to
nov show concentrations of radionuclides sbove the detection limit, at Site C,
is 299-E13-13, located adjacent to the 216-BC-15 speciiic retention trench. The
average gross beta-emitter concentration found in this well was 1.5 x 10'6 pc/cc.
The averege concentration reported in well 299-E13-13 at the end of the last re-
porting period wes < 8 x 10'8 Pc/cc beta emitters. This significent increase in
activity may indicate that some wastes from the trench have reached the water
table. Future anslytical results from this and surrounding wells will »e watched
with particular interest for possible evidence of breakthrough.

No significant changes weré noted in the contaminated ground-water zones at
Site A, Figure 1, during the current report period. The maximum average gross
bate-emitter concentration at Bite A was detected in well 299-E33-15, 4.7 x 10“1‘
pc/ce.  The maximum 0060 concentration, 1.7 x 10-4 pr/ce, was detected in well
699-50-53, located three quarters of a mile north of the 216-BY cribs. These

eribs are believed to be the source of the radiocactivity preeent in the ground water

UNCLASSIFIED
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in this monitoring well.

Well 699-62-43, located north of Gable Mountsin and situsted in a region of
relatively rapid ground-water movement, contained low but detectable concentrestions
of beta emitters. This well has shown trace amounts of contaminants intermittently
for the past several years. The Separations Aress or perhaps the 100-B Area rzy
be the source of this contamination; further radioisotopic anzlyses are planned in
an effort to define the source.

Fission product tritium, which is 1ischarged to the ground in the Separations
Plants condensate streems, has been analyzed at concentrations from 0.05 to 1.5 pc/cc.
Anslyses for this isotope in seamples from 55 monitoring wells are now done routinely
as an aid to definitions of ground-water movement paths and rates. The tritivm con-
temination pattern is quite similar to the gross beta pattern and has, in fact, ex-
tended our knowledge of the probable future direction of movement of the other gross-
beta emitters in the ground water. The area of irmediate interest with regard to
tritium is the contamination plume extending southeast from the Purex plant, Figure 1,
Site B. The initial sampling resulte from wells in this area show concentrations of
5 x 1072 pe/ec tritium in well 699-34-39A, which is about two miles from the nlant,
decreasing to L4 x 107 Pc/cc tritium in well 699-27-8, 7.5 miles scutheast of the
Purex plant. The maximum permissible concentration for contiauous occupational ex-
posure to tritium in drinking water is given as 3 x 1072 pc/cc in N.B.S Handbook 69.
Recent well-water tritium snalyses are presented in Table IV, Appendix.

200-West Area

Three major areas of ground-water contamination in 200-West Area are shown on
Figure 1 as Sites D, E, and F. Only minor changes were noted in the aresl extent
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of contamir~ted ground water under 200-West Area.
Meximum gross beta-emitter concentrations for the three sites in 200-West
Ares for this reaport period, together with concentration averages for the previous

s8lx months, are presented in the following table:

TABIE II ¢

e .

AVERAGE CONCENTRATIONS OF GROSS BETA ACTIVITY :

IN 200-WEST AREA WELLS g

i

Site - Well Number July - December, 1961 January - June, 1961 4
D 299-W15-4 5.0 x 10°© pc/ee 4.0 x 10°® pe/ce 7;
B 269-W19-2 1.6 x 10'6 yc/cc 2.1 x 1.0'6 pe/ec !

F 299-W22-12 1.k x 1072 Pc/cc 1.8 x 10_2 pe/ee

Only one well in 200-West Area contains concentrations of long-lived fission
products greater than routine detection limits. Well 299-W22-2 continues to show
the presence of Sr90; the maximum concentration detected this period was 6.0 x 107
pc/cc vhich is the same concentration detected from Jenuary - June, 1961. The source

of the sr0 is the 216-S-1 and 2 cribs which were abandoned in 1956.

ITI. WELL DRILLING SUMMARY (R. E. Brown)

Wells are drilled on the Hanford Project to provide monitoring access to the
ground water and to obtain geological and hydrological data in support of waste dis-
posal operations and investigations. The following wells were drilled during this
report period by the Jannsen Drilling Company of Aloha, Oregon, under Project
AT-(45-1}-1639, Contract CAH-921.

UNCLASSTFIED
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Well

299-W1l1-13
699-49-55
699-53-55
699-47-46
299-E28-10
699-72-92
299-E23-2
699-72-73
699-86-60
699-89-35
699-40-1
699-66-23
699-20-E8
699-S18-E2
699-36-93
399-L-7
299-Wik-3

-10- HW-72645 RD

Well Drilling Summary (contd.)

Feet Date Total To To
drilled completed feet water basalt
213 T-17-61 495 yes yes
149 7-28-61 149 " "
455 8-24h-61 455 " "
207 8-11-61 207 " "
325 8-24-61 325 " "
200 9-11-61 200 " no
456 9-12-61 h56 " yes
200 9-21-61 200 " no
531 10- 2-61 531 " yes
75 9-29-61 75 " no
420 11- 2-61 420 " yes
100 10- 6-61 100 " no
357 ) 11~ 7-61 357 ! yes
260 | 11-18-61 260 " "
562 " "
156 11-26-61 156 " no
270 12-28-61 270 " no

UNCLASSTFIED
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AFPENDIX
TABIE IIT

AVERAGE CONCENTRATIONS OF GROSS BETA-EMITTERS, JULY - DECEMBER,

lgél
(Detection Limit is 8 x 10-8 mc/cc at 95% C. L.)

Well Concentration Well Concentration

200 Eas} Area (/) (ue/ec)

(prefixed by ¥39)
El13-1 < detection

E28-1 2.9 x 1077 E13-2 noow
E28-2 5.9 x 106 E13-3 mooe
E28-3 < detection E13-k oo
E28-1 1.2 x 10-6 E13-5 oo
E28-5 2.7 x 10-6 E13-6 oo
E28-6 3.3 x 1077 E25.2 3.5 x 1076
E27-1 2.6 x 1072 Eok-1 k.3 x 1076
E23-1 1.1 x 10°7 E25-3 9.0 x 10-
E28-7 1.3 x 1077 E25-1 2.0 x 10™
E26-1 < detection Eok-L 2.5 x 1076
£33-16 1.2 x 10‘{1 E2k-5 4.2 x 1076
E33-15 b7 x 107} E17-1 1.1 x 1072
E33-12 2.9 x 107)! E24-2 7.2 x 1076
E33-1F 4.2 x 107 E25-1 1.9 x 10'?
E33-13 1.6 x 1072 E33-19 8.8 x 107
£33-1h 8.8 x 1072 _ E33-20 8.5 x 1077
E33-11 9.6 x 10~ E13-7 < detection
E33-9 1.3 x 10° E13-8 ORI
E33-8 5.5 x 10-2 E13-9 " ou 1 "
£33-1 k.5 x 107 E13-10 noeww
E33-2 2.6 x 10‘2 E13-11 wmoowom
E33-3 1.0 x 10” E13-12 me wow
E33-h 1.0 x 1074 E13-13 1.5 x 10-6
E33-7 2.0 x 1076 E13-1h < detection
E33-10 < detection E2L4-7 2.2 x 10°7
E33-6 4.5 x 10'2 E25-5 6.5x 1077
E33-5 6.5 x 10 E25-6 9.0 x 1076
E33-18 5.0 x 1072 E25-9 1.6 x 1076
E24-3 < detection E19-1 < detection
E13-16 Wm0 E26-5 3.0 x 10-
B25-7 5.1 x 1072 : B13-20 < detection
E25-8 3.2 x 1077 E26-L 1.9 x 10
E13-15 < detection E25-10 2.2 x 1072
E13-17 LT E26-2 8.5 x 107/

UNCLASSIFIED
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Nell

200 East Ares

(prefixed by 299}

E13-18
E13-19
E33-21
E24-8

E28-8

E28-9

E23-2
E28-10
E32-1 <
E3h-1

200 West Areg
(prefixed vy 299)

Wll-1
Wli-2
W1l1-3
Wii-L
W1l-5
W1ll-6
W1l-7
W11-8
W1l-9
W1l-10
wlz-1
W10-3
W10-4
W1l-11
W1l-12
Wlk-1
W10-5
W15-2
W10-1
W10-2
W15-3
wlk-2

Concentration

APPENDIX

TABIE III (continued)

1"

(pe/cc)

detection

" L]

n 1"

2.2 x 107
detgction

8.0 x 10'8
3.1 x 1077
detection

" "

detection

" "

Well

W22-10
W22-11
We2-15
We2-16
W23-2
W23-3
Woo-12
Wa2-13
W22-1h
We6-3
We2-17
We2-1
Wa2-2
W15-5
W19-1
W22-19
wa3-L
W22-20
W 6-1
W19-2
Wig-3
Wel-1

K>

Bv-72645 RD

Concentration

(pe/ec)

8.0 x 10'6
detection

7.0 x 10'7
detection

10-T
1072
1073
10“$
10-

1076
1077
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UNCLASSTFIED
0 APPENDIX
) TABLE III (continued)
Well Concentration Well Concentration
(ue/ec) (ue/ec)
200 Wést Ares
(Prefixed by 299)
W15-1 5.0 x 1078 Wo2-21 3.0 x 1077
W15-1 8.0 x 1077 W18-2 -
W23-1 2.0 x 1077 W18-5 < detection
w22-4 < detection W15-6 vewoono
W22-18 1.7 x 1074 W18-1 moww
We2-5 8.0 x 1077 W18-3 nowoww
W22-6 - W18-k -
Wo2-7 3.2 x 107/ W1g-k < detection
w22-8 1.6 x 1077 W22-22 meoomom
W22-9 b.4 x 106 W22-2 R
W11-13 1.8 x 107 W2-2 < v mw
300 Area Wells
399-3-2 - 399-1-3 1.7 x 1077
399-3-3 - 399-1-1 1.1 x 1077
399-3-1 1.7 x 107/ 399-8-2 detection
399-2-1 2.6 x 1071 399-6-1 moroov
399-1-1 1.7 x 107/ 399-4-1 1.2 x 10
399-1-2 1.5 x 1077 399-5-1 < d®tection
399-8-1 < detection 399-8-3 8.0 x 10-9
®
600 Area Wells
(Prefixad by £99)
s 8-19 < detection
827-Bik < detection 17-5 " " "
3h‘~51 " " " 2_3 1" 11] 1
25-55 1] " 1] Sl2_3 [1] 11 I
2k4-33 8.5 x 1077 $31-1 weowoom
19-43 < gdetection 8-17 n ®n "
20-20 1.2 x 1077 S 7-3k nooomoo
35-9 < detection 10-54 " " "
8-32 oo 50-53 3.7 x 1074
40-33 8.0 x 107 61-66 < detection
Sk-42 < Qdetection 51-18 " " "
)'3‘7-60 " ] " 05_ 50 1t " ]
60”60 " ] " h7 - 35 n " "
63"% n " " 1;5_20 1} " n
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APPENDIX

TABLE III (continued)

Well Concentration Well Concentratlion

(ac/ce) mc/ce)

600 Ares Wells (contd.)
(Prefixed by 699)

59-80B < detection 37-42 < Jdetection
]+3_89 " " " 28-41 n " n
g);_% " " " Eg_goc " ‘ " "

- - - 7 " " "
35-70 < detection ho-Lo " " "
Eg_gg n n 1 gg‘gl " " "

- n 1t n - 3 1t 1" L1
39"79 Q;' " v 71_30 " 1 m
35'78 ' " " 32_72 1] n "
3e-T7 o 32-70 2.k x 2077
36-61A o 38-70 2.0 x 1077
34-394 . blx 0 35-66 < detection
45-69 <. detection 31-65 e
);g_};g " " 1} Sl_gg n " M

- " L1 " 50_ " " "
25_70 °n " " .
55'89 " " " 63_25 ”" " "
T1-52 " " " T1- 36 " " "_8
70-68 -- 62-43 9.0 x 10
ul-ig N " " 8 g-EﬁB < dstection
50-42 n " " 8 6-E4D n " "
15-26 9.0 x 1078 S 6-ELE W
72-88 < detection S 6 E4F L
65-72 " § 6 E4G weooe o
5“"57 " " " 78~62 " " "
31-30 3.4 x 10-6 1-18 - " " "
22-]{2 - 813‘.‘_31 " » "

- - Th- " " [
26-15 8.0 x 10-8 ‘ 55_76 " " "
9E-~ 2 < gdetection 55-95 " " "
31-538 " tt u 815-20 o " " .
15-86 Lo 3565 Lo
33-56 8.0 x 108 36-61B wooom
ah-ke < detection 32-62 " " "

ﬁ-ig T 1t n SnﬂEla " Tt "
l - 1] " )] S 3-E12 ”" " "
19-58 8.0 x 10"8 37-82A " n "
20-82 mooe 37-82B 2.3 x 1077
17-47 " " "o 66-98 < detection

UNCLASBIFIED
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APPENDIX
TABIE III (continued)
Well Concentration Well Concentration
(nc/ce) (pe/ec) 4
600 Area Wells (contd.) s i £
(Prefixed by 699) |
17-70 ©< detection 26- 8 < detection
65_ 59 f n " 57*83 " " n i .
22- 38 " " n 15_ 15 " " 1 §
69_)_'.5 1 " f 67-51 " " n
TT-5% -- 49-55 " " "
23-55 < detection 47-46 L i
72_ 92 " 1] " )_'_0 - l " " n Zj
20-E8 " " " 40 2k " " " [
TABLE IV
TRITIUM ANALYSES OF SPECIAL MONITORING WELL SAMPIES ©
(Concentrations in pe/ml x 10-2)
Well
(prefixed by 699) Concentration
59-80B < 1
57-83 < 1
55-50 < 1
55-76 < 1 i i
54-57 < 1
Sh-h2 < 1 8
51-75 < 1
53-55 2 |
50-85 < 1 %
50-53 ¢ :
50-42 2 5
50-30 2 F:
50-28 1 %
L7-46 2
49-55 52 4
45-42 1 4
)r5-20 1
3 |
-57 1 3
47-35 @2 1 :
49-79 < 1
12-64 ® < detection
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Well
(Prefixed by 699)

48-71
43-89
3k4-39A
30-31
37-k2
38-70
32-70
20-20
24-33
24-39
25-T0
26-15
28-40
27-8
20-E8
15-15
15-26
17-5
8-17
2-3
1-18
9-E2
83-El12
S12-E3

-16- HW-72645 RD

TABIE IV (continued)

Concentration
< 1
< £
2,000
4 400
620
56
< 1
17
87
4,800
6
11
< 1
i
< 1
< 1 o

< 1
< 1l
< 1l
< 1
< 1
< 1
< 1l

< Q1 o

£~
C °
O
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