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1.0 INTRODUCTION 

The 216-A-29 Di tch (A-29) i s  located east o f  the 200 East Area i n  the 
central  por t ion  o f  the Hanford S i te  (Figure 1) and i s  regulated under the 
Resource Conservation and Recovery Act o f  1976 (RCRA). Groundwater a t  t h i s  
inac t ive  s i t e  i s  cur ren t ly  monitored under an inter im-status groundwater 
qua l i t y  assessment program as described i n  Chou e t  a l .  (1990). This 
assessment program was i n i t i a t e d  i n  June 1990 a f t e r  groundwater samples from 
downgradient wel l  299-E25-35 exceeded the  c r i t i c a l  mean establ ished f o r  
spec i f i c  conductance f o r  the A-29 groundwater monitoring network. The 
assessment program was implemented t o  determine i f  e f f l uen ts  discharged t o  the 
A-29 Di tch have af fected the qua l i t y  o f  the  groundwater i n  the unconfined 
aqui fer  beneath the f a c i l i t y .  This repor t  presents the f ind ings o f  the 
assessment program. 
r a t e  and extent o f  const i tuent migrat ion i n  the aquifer, and condit ions 
supporting the recomnendation t o  re ins ta te  an indicator-evaluat ion program. 

It discusses the detected const i tuent concentration, the 

1.1 FACILITY DESCRIPTION 

A-29 was an excavated unl ined d i t c h  located east o f  the PUREX Plant i n  
the southeast corner o f  the 200 East Area. The d i t c h  was approximately 1.8 m 
(6 ft) wide a t  the bottom o f  the d i t c h  and 1,097 m (3,600 ft) long. The depth 
o f  the d i t c h  var ied from 0.6 t o  0.9 m (2 t o  3 ft) a t  the south end t o  
approximately 4.6 m (15 ft) a t  the nor th  end. The discharge t o  the d i t c h  was 
a p ipe l i ne  o u t f a l l  located approximately 270 m (900 ft) ins ide  o f  the east 
perimeter fence l i n e  o f  the 200 East Area. The d i t c h  passed beneath the 
perimeter fence and extended northeast t o  j o i n  the 216-6-3 D i tch  system 
(Figure 2). The 216-6-3 Di tch series (216-6-3-1, 216-6-3-2, and 216-6-3-3) 
discharged i n t o  the 216-6-3 Pond. The head o f  A-29 was a t  approximately 61 m 
(200 ft) mean sea leve l  (MSL) and the ou t le t ,  where e f f l u e n t  entered the 
216-6-3 Ditches, was a t  approximately 53.3 m (175 ft) MSL (Smith 1992). 
7.6 m (25 ft) elevat ion d i f ference provided the hydraul ic po ten t ia l  f o r  moving 
the e f f l u e n t  through A-29 and i n t o  the 6-3 Ditches t o  the 216-6-3 Pond. 

The d i t c h  was f i r s t  used i n  1955 when the PUREX Plant started. A l l  
discharges t o  the  d i t c h  or ig inated i n  the  PUREX Plant and were car r ied  t o  the 
d i t c h  v i a  the Chemical Sewer Line (CSL). 
continuous and var ied from 950 t o  2,000 L/min (250 t o  1,100 gal/min) depending 
on the PUREX Plant operating status. Chemical and rad io log ica l  ana ly t i ca l  
data f o r  the d i t c h  e f f l u e n t  are l i s t e d  i n  d e t a i l  i n  the PURFX Plant  Chemical 
Sewer Stream-Specific Report (WHC 1990). 

from the PUREX Plant CSL was rerouted t o  the PUREX Plant Cooling Water Line. 
The d i t c h  was subsequently back f i l l ed  and the s i t e  was contoured and 
revegetated as an i n te r im  s t a b i l i z a t i o n  measure. 
completion o f  the Hanford Federal F a c i l i t y  Agreement and Consent Order 
(Tr i -Party Agreement) Milestone M-17-10 (Ecology e t  a l .  1994). 

The 

Flow from the PUREX Plant CSL was 

On Ju ly  15, 1991, discharges t o  A-29 were discontinued and the e f f l u e n t  

This act ion marked the 

1 
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F igure  1. 216-A-29 D i t c h  Regional Location. 
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Figure 4. Cross Section Parallel to the 216-A-29 Ditch (DOE 1993b). 
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Recharge t o  the upperhost aqui fer  occurs p r i n c i p a l l y  from a r t i f i c i a l  
sources, inc lud ing Hanford S i t e  wastewater disposal t o  surface ponds, ditches, 
and various c r i bs  w i th in  the  200 East and 200 West Areas. Two o f  the la rges t  
recharge mounds have developed beneath the  200 Areas a t  B Pond and U Pond. 
The mound under B Pond rose more than 9 m (30 ft) compared t o  pre-Hanford 
conditions. Since 1990 the  B Pond mound has been gradual ly dec l in ing  due t o  
terminat ion o f  the PUREX Plant and re la ted  operations. The water tab le  under 
U Pond had r i sen  i n  excess o f  26 m (85 ft) since the s t a r t  o f  disposal 
operations. U Pond was decomissioned i n  1985. 

The loca l  groundwater f low d i rec t i on  near the A-29 D i tch  ranges from a 
westward f low a t  the nor th  end o f  the d i t c h  t o  a west-southwestward f low a t  
the south end o f  the d i t c h  (Figure 5). The groundwater f low d i rec t i on  i s  
d i r e c t l y  inf luenced by B Pond disposal practices. The estimated groundwater 
hydraul ic conduct iv i ty  f o r  the uppermost aqui fer  beneath A-29 i s  18 m/day 
(60 f t /day).  Groundwater f low ve loc i t i es  beneath the A-29 D i tch  i n  June 1994 
ranged from 0.02 m/day (0.07 f t l day )  i n  the  southern por t ion  t o  0.15 m/day 
(0.48 ft/day) i n  the northern por t ion  (Freeman 1994a). These values were 
estimated based on aqui fer  propert ies and hydraul ic gradient. 

1.3 A-29 GROUNDWATER MONITORING PROGRAM 

The RCRA interim-status groundwater monitoring program f o r  A-29 began i n  
1988. Three RCRA-compliant groundwater monitoring wel ls  (299-25-32P, 
299-E25-34, and 299-E25-35) were constructed and two addi t ional  o lder 
groundwater monitoring wel ls  (299-E25-26 and 299-E25-28) were used f o r  the 
monitoring network (see Figure 3) (Kasza and Goodwin 1992). 

Upon completion o f  the f i r s t  four quarters o f  sampling, it was 
determined tha t  the spec i f i c  conductance i n  down gradient wel l  299-E25-35 was 
above the c r i t i c a l  means established f o r  the A-29 groundwater monitoring 
network. Resampl ing  o f  wel l  299-E25-35 confirmed the exceedence. This 
t r iggered the i n i t i a t i o n  o f  a groundwater qua l i t y  assessment monitoring 
program (Chou e t  a l .  1990). Quarterly sampling o f  the A-29 monitoring network 
and several nearby wel ls  began as p a r t  o f  the groundwater q u a l i t y  assessment 
monitoring invest igat ion,  as wel l  as monthly measurement o f  the  water tab le  
beneath the  f a c i l i t y .  

I n  1991, four  addi t ional  groundwater monitoring wel ls  (299-E25-42, 
299-E25-41, 299-E26-12, and 299-E26-13) were constructed i n  areas downgradient 
o f  the A-29 Di tch t o  increase the monitored area. Adding these wel ls  t o  the 
monitoring network ra ised the theoret ica l  monitoring e f f i c i ency  above 90%, as 
calculated by the Monitoring Ef f i c iency  Model (MEMO) (Kasza and Goodwin 1992). 
Two nearby monitoring wel ls  (699-43-43 and 699-43-45) i n  the 216-6-3 Pond 
monitoring network were also added t o  the  A-29 network as upgradient 
monitoring we l ls  when the decl ine o f  the 216-6-3 Pond groundwater mound caused 
changes i n  the groundwater f low d i rec t ion .  

Two monitoring wel ls  (299-E25-47 and 299-E25-48) were constructed i n  
1992 near wel l  299-E25-35 t o  help def ine the source o f  the high spec i f i c  
conductance a t  t ha t  wel l .  A complete l i s t  of groundwater monitoring we l ls  f o r  
A-29 i s  shown i n  Table 1. With the exception o f  wel ls  used f o r  supplemental 
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299-E25-26- 

299-E25-32#- 

299-E25-34" 

299-E25-35- 

Table 1. llonitoring Wells Used for the 216-A-29 Ditch. 

D n p  uwnf id 0. M R C U  _ _  
Top of uwmf ined 0' I( RCRA - _  
Top of uwmfind 0. II R C U  _ _  
T o p  o f  uwmf ined Q II RCRA -- I 

I Top of uwmfind 

299-E25-20" ' 
299-E25-2l0' 

299-E25-31"' 

299-E25-36" ' 

11 299-E25-26" 

_ _  Top of v r m f i n e d  a' P Mm 

T o p  of v r m f i n e d  0. P YON _ _  
T o p  o f  meonfined 0. P RCRA _ _  
Top of vrmfind a' P RCRA A-10 

'Shading demtes rp9radient uells. 
'sywrscript following uell ru&r &notes the year o f  instal lat ion. 

M = frequency on a m t h l y  basis. 
W O Y  = uell ws coratructed pr io r  t o  RCRA-specified standards. 
0 = frequency on a qmr te r l y  basis. 
P' = assessmmt p rog rn  parmeter l i s t :  alkal ini ty, anions, s p c i f i c  cOndllCtance, ICP metals 

f i l t e r l m f i l t e r e d ,  to ta l  dissolved solids, turbidity, pH 
0' = A-29 monitoring p r o g r n  p r m e t e r  l i s t :  a lka l in i ty .  gross alpha. gross beta, anions, 

arsenic, specific CmdlYtanee, ICP metals f i l t e r l m f i l t c r e d ,  pH, phenols, to ta l  organic 
carbm, to ta l  o r m i c  halide, to ta l  dissolved solids, tritium, turb id i ty  

RCRA = well i s  coratructad t o  RCRA specified standards. 
S well that i s  s q l e d  for supplementary data mly.  

9 
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Present and fu tu re  decrease of spec i f i c  conductance values and 
sul fa te,  sodim, and c a l c i m  concentrations a t  well E25-35. 
Reduced e f f l u e n t  disposal throughout the  200 East Area has caused 
the l oca l  water tab le  t o  dec l ine a t  l eas t  0.6 m (2 ft) beneath 
A-29 and has resul ted i n  a very s l i g h t  d i f ference i n  the water 
tab le  across the 200 East Area. However, the q u a l i t y  o f  the 
groundwater beneath the A-29 Di tch i s  not  s t a t i c  due t o  the la rge  
volume o f  water s t i l l  discharged t o  the 216-8-3C Expansion Pond. 
Since the nuclear fue l  processing f a c i l i t i e s  are no longer 
operating i n  the 200 East Area, the spec i f i c  conductance o f  the 
e f f l u e n t  disposed t o  the 216-8-3 Pond i s  almost unchanged from i t s  
Columbia River source. The spec i f i c  conductance o f  the r i v e r  i s  
less than the s i t e  groundwater. Therefore, i t  i s  expected tha t  
the residual  concentrations o f  spec i f i c  conductance, sul fate,  
sodium, and calcium w i l l  dec l ine due t o  d i l u t i o n .  

5.0 RECOMMENDATIONS 

Based on the foregoing conclusions, i t  i s  recomnended t h a t  the  A-29 
f a c i l i t y  reve r t  t o  an ind ica tor  evaluation monitoring program i n  accordance 
w i th  40 CFR 265.93(d)(6). The elevated spec i f i c  conductance was due t o  a 
combination o f  h igh concentrations o f  su l fa te,  sodium, and calcium i n  the A-29 
Ditch. However, su l fa te,  sodium, and calcium are not regulated as hazardous 
waste. 

Appendix C describes a supplemental groundwater monitoring plan out1 ine 
o f  a detect ion monitoring program. 
revised Groundwater Monitoring Plan For The 216-A-29 F a c i l i t y  (Kasza and 
Goodwin 1992). The modif ied program d i f f e r s  from Chou (1990) i n  the number o f  
we l ls  included i n  the  monitoring network and sampling frequency. This ou t l i ne  
w i l l  begin w i th  the  October 1995 sampling event and proceed w i th  semiannual 
sampling. 

consist  o f  the  A-29 groundwater monitoring network as described i n  Table 2 and 
shown i n  Figure 10. The network v i a b i l i t y  has been tested using the  MEMO 
(Wilson e t  a l .  1992). based on the current  and projected e f f l u e n t  discharge t o  
216-B-3 Pond and the TEDF f a c i l i t i e s  (Figure 11). The MEMO was run using the 
recomnended A-29 groundwater monitoring network wel ls  and a general 
groundwater f low t o  the southwest. The monitoring e f f i c i ency  i s  88.2%. 

This program w i l l  be incorporated i n t o  a 

The re instated ind ica tor  evaluation groundwater monitoring program w i l l  

I n  compliance w i th  40 CFR 265.92, the A-29 network we l ls  w i l l  be 
monitored semiannually f o r  TOX, TOC, pH, a l k a l i n i t y ,  anions, and spec i f i c  
conductance. The wel ls  w i l l  be monitored annually f o r  induc t ive ly  coupled 
plasma (ICP) metals and t r i t i u m .  
groundwater q u a l i t y  parameter because process knowledge ind icates tha t  phenols 
were not added t o  the A-29 Ditch. 
have never been detected i n  the groundwater samples. 

Phenols w i l l  not be included as a 

This i s  confirmed by the fac t  t h a t  phenols 
Water l eve l s  w i l l  be 
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APPENDIX A. SPECIFIC COWWETME Iw) SULFATE AT WELL 299-E25-35 

Table A-1. Speci f ic  Conductance a t  Well 299-E25-35 
kll Is, l e  no emtitunt n e  Wit8 Collect Date Result P w l i f i c r  Flmg 

299-E25-35 IIOOO8HW - i f i c  conductmce rnkos 21-nov-0 767 I 

299-Ea-35 HOOO8H02 

299-E25-35 HOOO8H03 

299-E25-35 Hooo(uIO4 

299-E=-35 Hooo(u(O4 

299-E25-35 Hooo1)HM 

299-E25-35 HOOMI IM 

299-E25-35 HMW)OHOP 

299-E25-35 I IOOMHlO 

299-E25-35 HOOO8Hll 

299-E25-35 HOW8H12 

299-E25-35 H00MH12 

2W-E25-35 HOOMH13 

299-E25-35 HWMH14 

specif ic conductance j h o s  30-Avp-89 729 

s m c i f i c  conductme mhos 30-0ct-89 682 I 
11 299-E25-35 I HOOOOH17 I Snecffic conductance I mhos I 29-Jan-90 I 7 7 7 1  I 
Il 299-E25-35 I HOOOOH17 I s W i f i c  c-tance I mhos I 29-Jan-90 I m I I 

11 299-E25-35 I HOOMH18 I Snecific conductance I rnhos I 29-Jm-90 I 7 9 6 1  I 
299-E25-35 

299-E25-35 

ZW-E25-35 

ZW-E25-35 

~ 

HWMH19 

H0008H19 

HWMH2O 

HOOOOH20 

HOOMHZl 

nOOO8n22 

H00MH23 

~ 

Specific cor&ctance 

specific conductance 

Specific conductncc 

Specific condustance 

Specific condustme 

Specific conductance 

Specific conductme 

m o s  29-Jan-90 7a2 

jh- 29- Jan-90 788 

29- Jan-90 7&c 

*os 29- Jan-90 785 

lnh= 16-Mar-90 673 

*os 16-nar-90 672 

16-Mar-90 666 

A- 3 
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299-E25-35 I llWMH26 I EpK i f i c  c m b c t u r e  

299-E25-35 Hooo(u(27 Specific C m b c t K e  

299-E25-35 H-HZE Specific carhctm 

299-E25-35 n w m n  Specific c m b c t n c a  

299-E25-35 H0007lU6 S p c i f i c  C m b c t M C .  

299-E25-35 IMoo71U6 S p c i f i c  carhctm 

299-~25-35 nooo7iz9 Specific c m b c t u r c  

299-E25-35 BWLF3 Specific c m b c t u r e  

299-~25-35 no01176 Specific c m h c t u r e  

299-~25-35 noip54 Specific c m b c t u r c  

zw-~25-35 806x1 Specific cmbc tmce  

299-~25-35 n o m i  B . c i f i c  c m b c t u r e  

299-E25-35 I BO7JF1 I Specific c m b c t u r e  

lnko. I 16-nor-90 I 664 I I 
lnka I 17-mor-91 I 699 I I 
lnka I 19-Jul-91 I 642 I I 
Inha I 19-Jul-91 I 650 I I 
Inha 19-Jut-91 650 

m o s  01-0ct-91 710 

ma 02-DEC-91 790 

lnkw 22-Jn-92 680 

*os 01-rpr-92 650 

mos 29-Jm-92 715 

rnha 26-0ct-92 517 

11 2W-E25-35 1 BOOR18 I s p c i f i c  cmductmnce 1 mhos t 01-Am-93 1 360 1 - 1  
11 299-E25-35 I BoBR18 I Specific c m b c t w e  I mhos I 01-Aw-93 I 364 I I 

11 299-EN-35 I BOPBPI I S m i f i c  c m b c t m  I mhos I 20-0ct-93 T 3 5 3 - 7  
I 299-E25-35 I nwps I s w c i f i c  c m b c t m e  I rnhm I 20-0ct-93 1 3 4 0 1  ~ -1- 

~ 

299-E25-35 n m p 5  Specific c m b c t m c  *on 20-0ct-93 

ZW-E25-35 BOPBP6 Specific cmductarvx m w  20-0ct-93 

299-E25-35 8 W 6  Specific cmbctancc p h o s  20-0ct-93 

Z W - E Z S - ~ ~  8 0 9 ~ ~ 7  Specific cmbc tmce  p h o n  20-0ct-93 

ZW-EZ-X ~ 0 9 ~ ~ 7  S D U i f i C  c m b c t u r e  &os 20-0ct-93 

7 
357 

I Specific c-tame I mhos I 11 -Jan-% I 3 J  I 
~ ~~ 

ZW-E25-35 BOW73 Specific cmbctance W o s  11 -Jaw94 312 

A-4 
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Table 6-2. TOX f o r  Wells in the 216-A-29 Honitoring Network 
Since November 1994. 

y.1 I Cmtituent YI Unit. Co l l r t  Date Result aumlificr f l a t  

299-E25-34 TOX & I  05-Am-95 14 a 

299-E25-35 

299-E25-35 

TOX 1 -  I 13-4-45 5 U 

TOX 1 -  I 13-Jn-95 6 1 
299-€25-35 

299-E25-35 

299-E25-42 

299-€25-42 

299-E25-42 

299-€25-42 

299-€25-42 

299-€25-42 

299-€25-42 

299-E25-43 

299-€25-43 

299-€25-43 

TOX PPb 10-Apr-95 8 

TOX ppb 11-Jn-95 5 

ToD( ppb 11-Jn-95 8 

TOX Rb 11-Jn-95 9 

299-E25-43 I TOX I Rb I 11-Jan-95 I 15 I I an 

299-E25-43 I Ton I ppb I 11-Jn-95 I 111 I I R  

299-E25-43 I Ton I ppb I 11-JM-% I 18 I I n  

299-E25-43 I TOX I ppb I 11-Jan-95 I 25 I I P R  

299-€25-43 I Tax I ppb I 11-Jn-95 I 26 1 I n  

299-E25-43 

299-E25-43 

TOX lppb I IO-Apr-95 5 U 1 
TOX l ppb  I 10-lw-95 9 I 

299-E25-43 I TOX I p ~ b  I 1 0 - u r - B  I 9 I 1 
299-E25-47 TOX 11-Jan-95 5 

299-E25-47 TOX ppb 11-Jan-95 6 

299-E25-47 I TOX I ppb I 11-JM-95 I 7 I 1 
299-€25-47 lo( ppb 11-Jm-95 15 

2W-E25-47 TOX 10-Am-95 5 

2999E25-47 TOX ppb 10-Apr-95 5 

299-E25-47 ?OX ppb 10-Apr-95 7 

299-€25-47 TOX ppb IO-Apr-95 10 
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APPEWIX C. THE 216-A-29 DITCH SUPPLEMENTAL GROUWDWATER HOWITORIN6 
PIAN OUTLINE 
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APPENDIX D. BACKGROUND CONTMINATIOW IWICATOR PAMETER DATA FOR THE 
216-A-29 DITCH 
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Table D-I. Background Contamination Indicator Parameter Data 
for the 216-A-29 Ditch. 

Table D-2. Average Rep1 icate Statistics--Background Indicator Parameter 
Data for the 216-A-29 Ditch Well 699-43-43. 

'statistics were calculated by replacing not detected values u i th  hatf  of the respective MDL. 

N.A. = not available. 
C.V. = coefficient of variation. 

Actual reported values uere used. 
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Table D-3. Average Repl icate  Statistics--Background I n d i c a t o r  Parameter 

Ccdwtance 

:statistics were calculated by replacing not detected values with half  of the respective IDL. 
excluded data flaggsd by "R". 

N.A. = not available. 
C.V. = coefficient of variation. 

Tab1 e D-4. Background S t a t i  s t i  cs'--Contami n a t i  on I n d i c a t o r  Parameter 
Data f o r  the  216-A-29 D i t c h .  
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