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WIClL%TC& SWTUS OF THE GROUND WA!I!ER 

BEE\TEYiTN THE HANFQRD PROJECT 

July - December, 1967 

The HallSord Prrsjset has over 560 wells which are used fo r  the surveillance 
of radionuclides in the ground water, S e  wells are a l s o  located a t  disposal 
s i t ea  t o  manitor the migration of radionuclides i n  the s o i l  and t o  determine 
when a disposal f ac i l i ty  is ts be abandoned, Outside of the immediate dis- 
posaE areas, wells wra sample2 t o  determine the movenent of contaznlmnts i n  
the g r u ~ n d  water zone. 

This report is p n p m z  semi-annually t o  provide an evaluation of" the 
s ta tus  of ground. water c m ~ ~ t ~ m t i o n  resul t ing from disposal of plant e f f lu-  
ents.  -UE grain2 ~mS;er samples w e r e  analyzed by the Radiological Analysis 
',mi%, The data prese.Jtel i n  t h i s  report  ~mse collected during h last sFx tl7 modha of 9969; the preca-lirg report  i n  t h i s  ser ies  i s  BNWZ-687' , "Earth 
Sciences Waste Sf spoaal T~ves t iga t ior~s ,  Jaauazy - June, 1967%'. Previous re- 
ports vere prepare3 by the Hy3rogeology Unit and i ts  organizational predeces- 
PS 31"s TqRf B zasporAs51;<2.if;r has n0k7 been ass med by the Evaluations & Measurements 
2 ~ t - k ~  The ~hailge i n  ~-sp~3,'1sibiYf+ly has been accompanied by changes i n  report  
fn390m,t ~ r 5 r ; a  t3e ~b,.~e:t of p ~ t t f n g  greater emphasis on potential  exposure t o  
s o ~ l e ,  a resA.'c, %ha cont&n%-hri zones delineated on the groundwater maps 
s h m  chang%s which are maye apparent than rea l ,  

Tatal  beta c.oncen%aa+iccs f n %he unconfined and confined ground water 
a q ~ i f e r s  are  presellt;ed irA Tables B C respectively. Results are tabulated 
fo r  ~ 1 1 ~ - ~ ~ r n - t e r  8mpl .e~  i n  whicn the b t a f  beta concentration exceeded the 
a,xalytf c a l  l h f  -, , !I?-@ average zoaeestsations Tor the previ 0 7 s  report period 
are Lisk,i2=~ f G P  z m y u  :e;on, Xie l o c a % i ~ n s  of wells referred t o  ir, t h i s  report  
~y be f o - ~ d  by refe-rrfx :o ~.hc; % % ~ A , - ~ ~ C E ~ " , O ~ .  maps p~bP2she.J. i n  the l a t e s t  
dsc: Qru WeLs cisc*me :E i-,, 

1 ~;&-~ktilT3X E3F GROUND W A n  S7BVEIL;ANGE DATA 

G P O U ~ ; ~ .  mter samples colfecteu frean wells within and near the zone i n  
which 200-Area eff2~er;l;a a re  present a re  analyzed f o r  t o t a l  beta, tritium, 

106 an5 ni5rate. The -total. beta ac t iv i ty  2s cal@~alaP.ed as Ru-Rh, since radio- 

. - ckkdmicaP ana.2jses 'have shmm tha t  these radionuclides account fo r  most of the 
ra.;lLaactf-vfty (other than "83 in gromd water, Other roueine groundwater 
rtr~a2jsss (beyond total B, %IB, an5 NO;) include t o t a l  % "Sr, and 13?cs which 
ta.m 3-etenrdnel at  specif ic  3isposaP s i t e s   able A). 

Eegfnnfng w i t t  Stfs report,, raciiowac3-ifie concentrations a re  evaluated i n  
te-~ms of t n e i r  respective WC, f~aximan Psmissible  CToncentrat;ion i n  Water), 
I t ;  is recognized the &PCw is only intended fo r  evaxuatlng radioactivity 
:c m i n k i ~ g  water, IJlxile recognizing the l imitations of the MPC, values, they 



ere s t i l h o n s i 5 e r e d  a sapid, aea31ngful method of evaluating the radiological  
e fgr~ i f  icanee of water-borne radf oact ivi ty ,  A t  present no water frm the con- 
LmPnated zone ( ~ i g u r e s  1 and 2 )  i s  being consumed by h m n s  or i s  used fop 
f r r fga t ion  or cons.mptioru QT c a t t l e ,  The Lat ter  two pathways need t o  be exam- 
ined i r ?  more d e t a i l  i n  the event. of such use, 

Pna MPC, used i n  t h i s  report  (10 pCi 106~* and 3000 pCi '~/ml) a re  
those swhieh applcr to individuals of the general p'i'clic, fee, 1/10 of the 168-hr, 
occ.~.~p~~tlordL MPC,. AYL eval.mtt:ion sf the radioactivity I n  groundwater outside 
of excE?mion areas by t h i s  method indicated consistently potable water. 

~uji;heni*m-906 Cor:cei~traSions Beneath the Hanf ord Project 

~~tmeni .urn-~~G coneen~rsl ions  a r e  shown i n  Figure 1 for  2-lo$, 10-~00$, 
and >l(?0$ &PC, ( ~ / 1 0  168 hr. oee~~pa~t~ior,a,l).  The lmst leve l  shorn (2% MPC,) 
c s r a : e ~ ~ o n & ~  %c a t o t a l  bafa co~cent.ratSon of 0.2 -p~i/dl,. This level was chosen 
bexuse  it is tmdiatel j r  above fL#~c9~atiorns I n  the detection l . L n z i t ;  i.e, a l -  
though a rkgorouhc s t ~ i s t i c a l  trear;mr~t sf count-rate data yields a iletection 
l h f %  of b.08 PC~/ULL, the ac",ual s ta?%st ica l  metno3 ased yields a detection 
l imit  of about twice thls val~~e.  

106 
&A evaluation of toc,a% bets eoncentrations i n  term sf %.he Ru MPC, 

ahms r, mure h i g a y  co r tdxa t c :  r sac (10-10% l a , )  ex+uerrdix i n  outheas- 
te-ee7. -&3' -,%re~t5or, iztm 203-F $ma, a$ has been the caee i n  the past. / There 
1719re fiaw l C K ! & t i ~ i i ~  ~'c,:ch exzeeled %.he WC,, a l l  of .which were e i t h e r  within 
2 ,'+ E r~*. ii3C W Areas, E-or w e  mostpar t ,  the  zone3 of' islzemst cow9t3 be rea- 

a bl,; WP", Y ~ e l i r ~ e d ,  r i r>w~~~~ ,  ir,r.onsis-tief~t data tare obtairleii from samples 
fran r , e l i ~  679-24-~-~~ 6 g g - 3 - ~ 6 - i ,  alhd 6g9-Sgc-E~2, These was insuff i e i en t  
2 j9;,.e5ce f rk3~t w&rP 8 XTTF~S 'rlar,~ee ;na.s;a t o  Jmtf Pf re la t ing  these xes?il%s t 3 - ** -+ 
? r . E Area C. f f 1 . ~ e  !: ts . 
Izuidi'm Co.9ccnt rat eons &nea,tYi %he Hanf or& Pro j e  c t  - w- 

2". rlv~x eo5:ei:sra: ions are shorn 9n I; i g w e  2 f o r  zones from 2h.e ana ly t ica l  - * 
I-:?-"_ [(-..u.Y$) 5s: 1C5, ;C.-SC$~ 4 3-30@ an1 ,k00$ The o;lf e.r koandaries of 
ir,'r~c 17d1 zcm?s. sr,afirs ir, _^:gde d represent. "Eic=s of detec.+,a.bility"", i . e ,  tri- 

L~uz cor::e_.;tra-;i~ns l r ~  ile2 smples ~??~t,sf~le of "cieae rsnes were reported 8s 
; - 

.&?55 thas V81Le3 (d?/-C'll "var<ei frm 1 4  TO etbo~t  4 p~i/R&) a 

Ar, evalllatlo; 0 2 ~ r 5 - 5 S . m  concanrratior,~ i n  terns  of t h e  3~~ MPC, shows the 
mmre tLigh1y zcntarati..la~~ec. rar~ea ewtendil- 'n a sout;heasterly direct ion from 200 E 
&%a, as has bee ra $he ease 9i; %3e past ,  rZE was the case with ' 0 6 ~ ~ ,  there 
were. f e w  locations wl-ich exceeIeJ %IZIS MXW9 81.1 of which again were trithfn 
either 2% B OIJ" 20; k Az'eas. dbi la r ly  fm tritium santminated zones, there 
was i n s  xff i c i en t  eviCecce fron m i l  s.xr*vefuance data t o  support eonneetion of 
the twi; zones showi LE Fignre 2 i n t o  one @on2;1nods zone. 

Total 'beta concentra",isr s i n  samples taken at varf ous $-ept>s ( i n  some in- 
3t%~r?css from co.r:ff~?ed aqldifer~) below '.,he water tabbPe are l i s t e d  i n  Table C. 



Depth sampfing fu veUs and samples taken f i a r m  spec%f$c aqu%f'ers over the 
gast  .pars f ndi cate t h a t s o w  radf oactive mate-rials possibly are eriterf ng the 
=.onfined aquifers bmath  the projeel. The extent t o  which waste appear% i n  con- 
finedl or semi-confbed aquifers i s  di.fffcu3.t t o  evaluate because of the l imited 
number of points a t  which these aquifers can be sampled. The maximum six-month 
amrage beta ac t iv i ty  i n  m u  water from a  onf fined zone was 0.36 p ~ i / m l  i n  -well 
699-30-~XR i n  a z o ~ e  333 f e e t  below the water table ,  The maxhwn sb-month 
average tritiw. aat2y~f.t~y i n  weu ~ a t e r  *on a eonfined zone was 360 p~i /d  a t  
t h e  same l a ca t l>n   we;^ 699-30-31~). 

The disposal of wastes Lo the ground has caused mearrurable charges i n  
g r l m d  mter Cj.~&l2ej~ new disposal, s i t e s .  Tbe changes en water qual i ty  m e  
ar,lributable d%reetLy t o  ths  con@antsst%ons of s a l t s  i n  the wastes and Indlmctily 
t o  the degradation of minerals i n  the s o i l  by the wastes. mble D rrhars eon- 
eentratioris of radioac.tive and  on-radAoactEve materials i n  the ground water 
near disposal s i t a s  aLd. dmz-gradient *om Chi? s i t e s .  @o~ce~r;.t;raC,Eons of the 
non-rad3ioac.f;ive mtesa5als in the ground m t e r  are b c i ~  the P-i"l3.c Health Ser- 
vice r e e a m e ~ t ? d  &irkfr?g water FrMtrs except f o r  n i t r a t e  which is above the 
r e c m n d e d  h5 p p    NO^> Ib%t $r ~evexa1 ' ~ 3 6  



-uo- Ground Water Contours i n  F e e t  Above Mean Sea Leve l  (March 1967 )  

Ground Water Mon i to r ing  Well 

B a s a l t  Outcrops Above Water Tab le  

RUMEN IUM-106 CONCENmATlONS 

MPCw l l n 0  168 hr. mup.  i = 10 pCi ls~u/ml 

FIGURE 1 
Ruthenium-106 Concentrations Beneath the Hanford Project 



-450- G r o u n d  W a t e r  C o n t o u r s  i n  F e e t  A b o v e  M e a n  S e a  L e v e l  ( M a r c h  1 9 6 7 )  

G r o u n d  W a t e r  M o n i t o r i n g  W e l l  

B a s a l t  O u t c r o p s  A b o v e  W a t e r  T a b l e  

W U M  CONCENTRATIONS 

Analytical Limit  to 10% MPCw 

FIGURE 2 
Tritium Concentrations Beneath the Hanford Project 
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Crib - 

Activity i n  the Ground Water a t  Major Disposal S i t e s  
&on Wells Having the Highest Activity Level a t  Each S i t e  

Was ts 
PI__ 

Well # Average Conc. (pCi/ml), July-Dec., 1967 
Total fl Total a! =OCo BOSr l a 7 C s  

- 7  

Analytical LinitH. 0,02 0.02 0.02 

2.16-A-9 N ReaetoH ~24-4 0 ~ 3 6  - 0.15 c0.55 
216-A-10 &o@ess Cond, E2h-2 29 - 0.14 - c0.55 
2k6-~-2& Tank Farm Cond. ~ 2 6 - 5  0,'jO - c0.11 - ~ 0 . 5 8  
216-A-27 Lab. & S~aeka E1-i'-3 15 - 0,23 - ~ 0 . 6 2  
216-A-30 Steam Cond, ~ 1 6 - 2  0.99 - <0.11 - c0.58 
216-~-31 Organic Waste E24-9 23 - 0.13 - ~ 0 . 5 4  
2 1 6 ~ ~ ~ 3 6 ~  ~ c r . a b k r  Waste ~ 1 7 - 5  3 1 - 0.16 ~ 0 . 5 5  

2 1 6 ~ ~ -  12 Process Cond, ~ 2 8 - 9  - - NA - NA 
i!16-~- 50 Sor.9, fro3  IT*^ ~ 3 3 - 4  17 - 12 - c3.55 
2,6-~-55 StL+azlr iTar_d, E28-22 G,52 - ~ 0 . 0 1  0.02 e0.56 

~ 6 - T - 1 9  E f a p ~ c h t ~ ~  C03d.a ~ 1 5 - 4  4 .l - ~0,oG; - <@,41 
2.Xrn~-3h 330 &es Waste mi-15 903 - <0,0% - e0.55 
2,6==~-3 5 3CO k e a  W a e ~  %~;-16 64 - c G . 1 1  - c0,55 
216-536 De a or? Fac 't,li,ty WXO- 2 1.6 O q E  cS.05 - <G,gO 

216-2-12 PFO* & a b o  
Waste ~ 1 8 - 4  17 - ~ 0 ~ 0 8  - <0,52 

* The 216-A-9 Crib PomrSy  received wastes frcan the Pmex plant. 

** A ( -  indicates tha t  the eoncer;trai;on was l e s s  than the analyt ical  l i m i t .  
n's analytical Limits are I fe ted  f u r  Co and 13'cs because, although such l imi ts  
can be established, K'cy f h e t u a t e  o~rer a wide range with the background count 
PE~.S 



TABLE B 

2164 Disposal 
Fac"i%ties 

JJICeid? Specific 
Disposal Sites 

Total  B t a  Activity i n  Unconfined Ground Water 
( i n  un i t s  of p~ifI/ml) 

Ju ly  - December, 1967 
Conc, i n  

Avg. Conc, Max. Cone. LatestSampla 
Jan - June, 1967 

Avg, Conc, 



TABLE B (continued) 

We11 No. 

Total Beta Activity i n  Unconfined Ground Water 
( i n  uni ts  of s i p / & )  

July December, 1967 
Conc. i n  Jan - June, 1967 

Avg.Conc. Max,Conc. Latestsample Avg. Conc. 



TABLE B (continued) 

Total Beta Activity i n  Unconfined Ground Water 
( i n  units of pCi$/ml) 

July - December, 1967 
Conc , i n  Jan - June, 1967 

Avg. Cone. Max. Conc, Latest Sample Avg. Conc. 

0.19 
Oe25 
1.4 
1.5 
0.20 
0.40 
0.74 
1 e 2  
0.86 
3 .4 
0.09 
0.35 
0.43 
40'7 
O e 1 2  

<o . 08 
0022 
0 s13 
505 
0.28 
0.33 
0 ~ 4 8  
0.09 
0.10 

CO. 08 
2*5 
0.33 
o .18 
0.16 
Oel9 
o .25 
3.5 
OS14 
0.56 

eo. 08 
0.48 
0.32 
0 014 

0 023 
0.70 
0.40 
1.5 
0,40 
0.38 
0.30 
0.63 
1.2 
2 09 
0.08 
0 75 
0.38 
5 09 
0.33 
0.34 
1.1 

co. 08 
404 
3 .8 
0 e 32 
0.68 
0 017 
oeop 

co ,08 
0.60 
2 5 
0.08 

CO. 08 
0.11 
0.43 
3.5 
0.23 
0.43 

<o .08 
1.4 
0.08 

co ,08 

Total beta concentrations for other 699 wells were below the analyt ical  
limit of 0 ~ 0 8  pci/mil. 



To%al B t a  Act%vlZ;y i n  Confined Ground Water 
(in units of p ~ i ~ / m % )  

~ a l y  - December, 1967 
E:,J i ~ ~ m t e r  T?.~bi? Conc , in Jan - June, 1967 

3: = 5gmtPon 
.=-- a Avgo Conc. Max. @once Latest Sample Amo Cone, 



Grouna Water Qual i ty  - July-December, 1967 

Distance Frm 
Processing Total B Total SO: NO,' ~ a +  

WeUNo. Fac i l i ty(mi1es)  ( p ~ i / d )  ( p ~ i / d )  PH P ( P P ~ )  ~ P P )  - 
200-E Area 
299-E17-1 <1 
299-E17-2 ex 
2994317- 5 < I  
299-E24-2 c1 
299-~24-9 el 

600 Area 

699-36-46~ 
699-34-39~ 
699-28-40 
699-40-33 
699-30-31 
699-24~33 
699-411.23 
699-15 -26 
699-20-20 
699-26-15 

Columbia River 
Hanf or d 

Average Conc. i n  Ground Water 
t o  Significant Plant Disposal, vf Or 

A blank i n  the table indicates that  the analysis was not made, 
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