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SICLOGICAL STATUS OF THE GROUND WATER
BENEATH THE HANFORD PROJECT

July - December, 1967

INTEODUCTION

The Hanford Project has over 5C0 wells which are used for the surveillance
of radionuclides in the ground water. Soame wells are also located at disposal
sites to monitor the migration of radionuclides in the soil and to determine
when a disposal faecility is to be abandoned. Outside of the immediate dis-
posal areas, wells are sampled to determine the movement of contaminants in
the ground water zorne,

This report is preparei semi-amnuslly to provide an evaluation of the
status of ground water contamination resulting from disposal of plant efflu~
ents. A1l grouni wvater samples were analyzed by the Radiological Analysis
Tnit. The data presextei in this report were collected during %h last six
morths of 1967; the preceling report in this series is BWWL-687('), "Earth
Sciences Waste Disposal Imvestigations, January - June, 1967". Previous re-
ports were prepared by the Hydrogeology Unit and its organizational predeces-
8org. This respornsilbiliity has now been assumed by the Evaluations & Measurements
Units The change in responsibility has been accompanied by changes in report
format with the object of patting greater emphasis on potential exposure to
peorle. As a result, the contaminated zones delineated on the groundwater maps
show changzs which are more apparent than real.

Total beta concentrations in the unconfined and confined ground water
agquifers are presented in Tables B and C respectively. Results are tabulated
for well-water sampies in which the total beta concentration exceeded the
apalytical 1imit, The average concentrations for the previous report period
are listed for compariscn. Trne locations of wells referred to in this report
may be fourd by referring to the well-locatlon maps published in the latest
Harford Wells document.

EVAIATION OF GROUND WATER SURVEILLANCE DATA

Ground water samples collected from wells within ané near the zone in
which 200-Area effluents are present are analyzed for total heta, tritium,
ani nitrats., The total beta activity is calculated as 1osRu-Rh, since radio-
chemicasl anairses have shown that these radionuclides account for most of the
radiocactivity (other than ®H) in ground water. Other routine groundwater
analyses (beyond total B, °H, and NO3) include total @, °°Sr, and *®”Cs which
are determinei at specific disposal sites {Table A).

Beginning with this report, radionuclide concentrations are evaluated in
terms of their respective MPC,, (Maximum Permissible Concentration in Water).
I% is recognized that the MPCy, is only intended for evaluating radiocactivity
in drinking water. While recognizing the limitations of the MPC, values, they
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are still consldered a rapid, meaningful method of evaluating the radiological
significance of water-borne radiloactivity. At present no water from the con-
taminated zone (Figures 1 and 2) is being consumed by humans or is used for
irrigation or cousumption b cattle, The latter two pathways need to be exam-

ined in more detail in the event of such use.

The MPC,, used in this report (10 pCi *°®Ru/ml and 300C pCi ®H/ml) are
those which applr to individuals of the general puklic, i.e. 1/10 of the 168-hr.
occupational MPCy. An evaluation of the radicactivity in groundweter outside
of exelusion areas by this method indicated consistently poteble water.

Ruthen*um-106 Corceutra+ions Beneath the Hanford Project

Ratnenium~106 concentrations are shown in Figure 1 for 2- 10%, 10-100%,
and >100% MPC,, (1/10 168 nr. occupatioral). The lowest level shown (2% MPC,)
corresponds +o a total beta concentration of 0.2 pci/ml. This level was chosen
because it is immediately above fluctuations in the detection limit; i.e. al-
though a rigorous statistical treatment of count-rate dasta yields a detection
limit of ¢.08 pli/ml, the seb ual statistical method used ylelds a detection
iimit of about twice thie val

A evaluation of to*sl bets concentrations in terms of the *°®Ru MPC,,
ghows @ wore highly cortaminatel zone (10-100% MPC,,) extending in ?,ioutheas-
terly &lrectlion Trour 200-% Area, as has been the case in the past.’ There
were Tew locations which excseded the MpCy, all of which were either within
Ay E or 200 W Areas, For the most part, the zones of interest coull be rea-
ably well defined. However, inconsistent data were obtained from samples
from walle 699~2h=1-T, 699-1L-E6-1, and 699-53-E12, There was insufficient

ilence from well surveillance data to justify relating these results to
' & Area effluernts.

A%}

o b oo

Tritium Coacentrations Beneatn the Hanford Project

Tritiun concentrations are shown in Flgure 2 for zones from the analytical
te 109, 1@—5@% 50-100% ani >100% MPCy. The outer toundaries of
shows in Flgure 2 represent "linss of detectability™, i.e. iri-
tione in well samples cutside of these zones were reported as
lues {which variei from 1.5 to about 4 pCi/mi)

At evaluatior of tritium concentrations in terms of the °H MPC,, shows the
more Lighly cootaminated zoves extendin ;n a southeasteriy dlreﬂtlon from 200 E
Area, as has been the case ig the past.» Y7 As was the case with GRa, there
were few locations which excesded the MPC,; all of which again were within
either 20C B or 200 W Areas. Similarly for tritium contaminated zones, there
wag insuafficient evidence from well surveiliance data to support connection of
the two zones shown in Figure 2 into one continous zone.

CONTAMINATION IN CONFINED AQUIFERS

Total beta concentratiors in samples taken at various depths (in some in-
stances from confined aguifers) below the water table are listed in Teble C.
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Depth sampling in wells and samples taken from specific aquifers over the
rast years indicate that scme radicactive materials possibly are entering the
confined aquifers baneath the project. The extent to which waste appears in con-
fined or semi-confined aquifers is difficuit to evaluate because of the limited
number of points at which these aquifers can be sampled. The maximum six-month
average beta activity in well water from a confined zone was 0.36 pCi/ml in well
699-30~31R in a zore 333 feet below the water table. The maximm six-month
average tritium astivity in well water from a confined zone was 360 pCi/ml at
the same location {wsll 699-30-31R).

GROUND WATER QUALITY

The disposal of wasbes to the ground has caused measurable changes in
ground water quality near dlisposal sites. The changes in water quality are
attributable dirsctly to the concentrations of salts in the wastes and indirectly
to the degradation of minerals in the sc¢il by the wastes. Table D shows cou-
centrations of radicactive and non-radiocactive materisls in the ground water
near disposal sites and downegradient from the sites., Concentrations of the
ron-radioactive materials in the ground water are below the Public Health Ser-
vice recomended drirking water iimits except for nitrete which is above the
recommended 45 ppm (NO3) limit in several wells.
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TABLE A

Activity in the Ground Water at Major Disposal Sites
From Wells Having the Highest Activity Level at Each Site

Well # Average Conc. (pCi/ml), July-Dec., 1;67
Crib Wasta (299-) Total B Total o °Co 99Sr Cs
Analytical Limitxx 0,02 0.02 0.02
Purex
216=-4~9 N Reactor* E2hal 0.36 - 0.15 <0,55
216-A-10 Process Cond. E2h-2 29 - O.14 <0.55
216=A=24 Tank Ferm Cond. E26-5 0.50 - <0.11 <0,58
£16=A=2T7 Lab. & Stacks E17-3 15 - 0.23 <0.62
216-A-30 Steam Cond. El6-2 0.99 - <0.11 <0.58
216-A-31 Organic Waste E2h.Q 23 - 0,13 <0.54
16-A-36B Serubber Waste E17-5 31 - 0.16 <0.55
B Piant
216=B-12 Process Cond., E28-9 - - NA NA
216=RB-50 Cord. from ITS#L E33-4 17 - 12 <0.55
216wB=55 Steam Cond, E28-12 C.52 - <0,01 0.02 <«0.56
R=40
2iha8-6 Steam ZJond. W26-3 6.8 - <0,06 <C,5k
216~5=9 Process Cond. we2-26 14,000 - <22 <C.L7
216=8=20 Lab. Wastes Wo2-2C 0.40 - <Uatl <0.L7
2:6.8.21 Tark Farm Cond. W23~k 0.38 0.25 <0.11l <0.L7
T Flant
£16-T=19 fvaporator Cond. W15-L b1 - <0.06 <C.hl
216-T=3L 300 Arsa Waste Wii=15 9.3 - <0.08 <0.55
2:.6-T=35 3¢0 Area Waste Wii-18 I - <C.1ll <0.55
216=T=36 Decon. Facility Wi10-2 1.6 c.12 <0.05 <5,50
ﬁ Flant
216=U=12 Procass Conde W2z-22 2 - <0,11 <0.46
5 Flant
216=Z-12 Fro. & iab.
Waste W18-k 17 - <0,08 <0.52

NA - Not analyzed.
* The 216-A-9 Crib formerly received wastes from the Purex plant.

*# A {-) indicates that the concentration was less than the analytical limit.
No analytical iimits are listed for ®%co and *®7Cs because, although such limits
can be established, they fluctuate over a wide range with the background count

rates,
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TABLE B

Total Beta Activity in Unconfined Ground Water
(in units of pCiB/ml)

July - December, 1967

Conc. in Jen - June, 1967
Well No. Avg. Conc. Mex. Conc. Latest Sample Avg. Conc.,
2C0-E Area

216-A Disposal

Facilities
£99-E16-2 1.0 2.9 0.24 0.17
299-EL7~1 14 18 13 33
299.E17-2 12 i5 9.9 14
29G-EiT~3 15 20 18 25
299-E1T-4 Le L6 32 55
299-E17-5 31 ko 33 62
209-Ei7-6 0.13 0.2 <0.08 0.78
299-E2L.2 29 39 39 58
£99-E2L-1 C.3% 0.56 0.37 7.5
£99-E2h-9 23 40 28 51
299-T25-2 <2, 08 0.17 <0.08 4.8
£99-825.3 527 0.4k 0.21 32
299-E25-5 Co32 0.32 0.32 2.k
299.E25-7 Co52 0.85 C.60 2.0
299-F25-11 5435 0.68 0.26 1.6
290-E55-12 C.63 1.8 0.15 0.40
299-Ezh-L .23 0,50 0.17 5.5

216-B Disposal

Facilitizs
299-F27=5 1.0 3.8 0.38 0.5
209-E33«3 12 14 T.7 20
299-%33-18 2.8 3.h 3.k 1.8

£.6-BC Disposal

Facilities
299-EL3-20 C.l0 0.1h 0.08 0.3k

Jabeids Specific

Dizposal Sites
299-E19~1 <35,08 C.08 <0.08 0.09
299~F2k~T <0.08 0.14 <0.08 0.20

299-E28=4 <3,08 0.16 <0,08 0.20



Well No.
200=W Arza

216-3 Disposal
Facllities

299-W22-1
299-Wo2-14
299-W22-19
299-W22-20
299-W22-21
29G-22-25
299-W22-26
299-W22-2T
299-W23=2
299=W23=3
299723k

23677 Disposal
Faciiities
299=-W2l=1
299-W22-22

21€-T Disposal
Facilities

299-W6-2
209-W11~-15
299-W11-16
299-W12-1
299~Wilh-1
299-Wik-2
299-W1k-3

216-2 Disposal
Faciliities
299-W15=7
299-W18-1
299-W18-5

600 Area Wells

£99-512-19
699-58-19

699-S6-E1L
699-S3-E12

-9 -

TABLE B (Continued)

Total Beta Activity in Unconfined Ground Water

(in units of pCiB/ml)

July - December, 1967

BNWL~- 835

Jan - June, 1967

Conc. in
Avg., Conc, Max. Conc., Latest Sample
120 190 190
8.1 16 6.2
0.9k4 2.2 0.4k
0..0 0.58 0.33
2.5 120 0.1k4
6,100 19,000 4,500
14,000 36,000 34,000
470 640 380
0.56 1.7 0.44
0.4o 1.0 0.16
2.38 0.56 0.53
0.13 0.20 0.16
2k 80 3.6
<¢.08 0.15 <0.08
9.3 14 12
0.20 0.29 0.10
0.08 0.24 <0,08
i 120 L9
1,800 3,900 2,000
280 380 190
3,200 4,600 4,600
0.62 1.5 0.43
2.6 2.9 1.5
<0.08 0.15 <0.08
C.13 0.57 <0.08
<0,08 0.12 <0.08
0.65 2.8 <0,08

Avg. Come,

310
17
12
2.3
4.8
23,000
4,000
Loo
0.54
0.70
2.4
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TABLE B (Continued)

Total Bete Activity in Unconfined Ground Water
(in units of pCiB/ml)

July - December, 1967

Conc. in Jan - June, 1967
Well Nc, Avg, Conce. Max, Conc., Latest Sample Avg. Conc.
600 Area Wells

699-8-17 <0.08 0.19 <0.08 0.23
699-10~E12 0.13 0.25 <0.08 0.70
699-14-E6T 0.7k 1.k <0.08 0.40
699-15-26 1.3 1.5 1.2 1.5
699-19-58 0.10 0.20 <0.08 0.40
699-20-ES5T 0.10 0.40 <0.08 0.38
699-20~20 0.27 0.7k 0.7k 0.30
699-24-1T 0.44 1.2 0.1k 0.63
699-24~33 0.49 0.86 0.12 1.2
6£99-26-15 0.87 3.4 0.75 2.9
699-.27-8 <0,08 0.09 <0,08 0.08
699~-28-L0 0.23 0.35 0.11 0.75
699-29-78 0.1k 0.43 <0.08 0.38
699-30~31 3.5 L.7 L2 5,9
699~31~53B <0,08 0.12 0.11 0.33
699-31~65 <0.08 <0.08 <0.08 0.34
699=32-62 0.11 0.22 0.14 1.1
699-33=56 0.08 0.13 <0,08 <0.08
699-3km=394 3.0 5e5 545 L.L
699-3L-38 0.13 0.28 0.11 3.8
699-35-T0 0.27 0.33 0.33 0.32
€99-36-L6R 0.32 0.48 0.30 0.68
699-38-65 <0.08 0.09 <0.08 0.17
£99~38-70 <0.08 0.10 <0,08 0.09
699-10-1 <C,08 <0.08 <0.08 <0.08
699-111-23 C.92 2.5 0.72 0.6C
699-L2-42 0.25 0.33 0.33 2.5
£99-4L-6l <0,08 0.18 0,18 0.08
699-L5-69 <0.08 0.16 <0.08 <0.08
699=-4T7-35 0.12 0.19 0.08 0.11
699-4T7-L6 <0.8 0.25 <0.08 0.43
699-50-53 243 3.5 1.5 3.5
699-50-85 <0.08 0.1L <0.08 0.23
699-53=55 0.20 0.56 <0.08 0.43
699~54=5T <0,08 <0.08 <0,08 <0.,08
699~55-504 0.31 0.48 0,17 1.k
699-55-T6 0.09 0.32 <0,08 0.08
699-55-89 <0.08 0.1% <0.08 <0.,08

Total beta concentrations for other 699 wells were below the analytical
limit of 0.08 pCi/ml.
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TAELE C

Total Beta Activity in Confined Ground Water
(in units of pCciB/ml)

July - December, 1967

Fizzomater Tabe Depth Below Conc. in Jan - June 1967
Dazigration Water Teble (feet) Ave. Conc. Max. Conc. ILatest Semple Avg. Conc,
£99eS31=1P 141 0.24 0.48 0.14 0.38
599-318-ESP 168 0.20 0.43 Colk 0.60
699=314=20P 7h <0,08 0.10 <0,08 0.60
£99-312-29F 8L 0.11 0.22 <0,08 0.35
699-56=-TLCP 377 <0,08 0,13 0.13 0.17
699=10=F12P 283 <0,08 0.15 <0,08 0.23
699-20=E12P 260 <0,08 0.17 <0.08 0.22
699=28=40P 313 C.09 0.30 <0,08 0.35
699. 203 LE 503 0.12 0.2% 0,12 0.23
£99-%=31R 333 0.36 0,84 0.15 1.2
599=-42=U2T 106 0.13 0.41 <0,08 0.20



TABLE D

Ground Water Quality - July-December, 1967

Distance Fraom

Processing Total B Total o S0z No; Na* ca** Organic

Well No. Facility (miles) (pci/ml)  (pCi/ml) pE  (ppm) (ppm) (pmm) (ppm) _(ppm)
200-E Area
299-E17-1 <l 14 <0.02 120 <0.1
299-E1T-2 <l 12 <0.02 87 <0.1
299-E17-5 <l 31 <0.02 200 <0.1
299-E2L-2 <l 29 <0.02 300 <0.1
299-E2L-9 <l 23 <0.02 480 <0.1
600 _Area
699-36-L6R <1 0.30 <0.02 9.4 16 0.25 4.8 16 <0.1
699-34-39A 2.0 3.0 <0.,02 7.5 Lo 27 32 32 <0.1
699-28-40 2.6 0.23 <0.02 T3 Lo 19 20 31 <0.1
699-40-33 3.0 0.08 <0.02 T.6 2. <0.1 50 15 <0.1l
699-30-31 3.8 3.5 <0.02 T.L L6 25 31 26 <0.1
699-24=33 4.0 0.49 <0.02 Tl 39 5 oL 32 <0,1
699-41w23 4.9 0.92 <0.02 Te5 ST 35 28 Ll <0.1
699-15-26 6.1 1.3 <0.02 Tl L6 L1 22 48 <0.1
699~-20~20 6.4 0.27 <0.,02 Tl 48 48 15 52 <0.1
699-26-15 6.9 0.87 <0.02 8.4 110 19 92 12 <0.1
Columbia River
Hanford 10 0.30 22

Average Conc. in Ground Water ?g%or

to Significant Plant Disposal. T.9 22 2.2 19 29

A blank in the table indicates that the analysis was not made.

-a'E—
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