[00TleS LB

SGW-49498
Revision 0

Geophysical Logging
Report for 200-DV-1

Operable Unit Waste Sites
in the T Complex Area

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Mana¢ nent

Contractor for the U.S, Department of Energy
under Contract DE-AC06-08RL.14788

@ CH2MHILL

i Plateau Remediation Company

P.O. Box 1600
Richiand, Washington 99352

Appreved for Public: Reloase;

00~ DY- \ oA



















SGW-49498, REV. 0

}---4:

241=-T-381
=
-

\

]
A

1
L}
1
i
i
I
i
o4 I - - =
" ! = 0~
| I
= | |
! |
- I \.\\
= =
) | g 2% v
o h ; R p———
_ _ .uw“ - "r
| ltfl.lllt.lt.l:.ll .11E_.. KHW.TTf.I.T-!l— P "
| @ L i) H =2
| I = - ™ :
1 il Y = i
! | _w._mﬂulnlmaﬂ,%IIIL MISVE 38va3as » P ‘H
= | - S Ry T T T e i
_ T 1 - \lllfllliill--ll\l 270 TON3 RE-§ . TR
|- | bl & ETERTEN # i
1 |
| | =3 S e T B T o S e —— e —————— - ————— —_
| - I i ®°'0 158,f-2 g M
||||| P M ) F - # | \
WHM. HWNMHWM% | = K i & in__yt.. _ I
WI|I|I|I|.Iw | ™ = m ,%,6"\ : . M. * i - &r
| ] wiped & e | |
_ 3 # o : L
! by +* . - P p
e e | < Te s P e Ll =
E==ss: _ ~ m gl “ (O | & 7
.\ " Ream Tt Fl - | & 2l o N_
[ B S T oy g 2 th 3
Non s = W L A
— ;ﬂmv\m 2 3\ - —— _ Y -
= 1 T —t
(I R S ..._.w_in,n =2 M_J”}Iulfl s =iy
FEE-- i M\Jnnz . . = i __./.xl ||||||| == e : = WA
i el 3 o o v o el e . o o
e e e LR S0 = A e A
M il e 5 %mr IJSILW‘
e Tl T N O | J= —-— - = o = 9
AP AR | S n Sralels
= e e d 1 = o et AL ~—
B R i el el = [
] i L I L "y -~ LS R
SRS 1 OOOC s THl -
L] ) = E - = . - = =
g " L Wn__ l.. ' }__ ( .f__ * E\J_n_. \J.,W ..1.;_ ,q,\.za“._.h.;‘ o =
%7 R {W__-/LFIL i g u
- _\| - - L
< A A 82 2y 2
- T A - LV N W
-] [ oY I =ikl =
2 & nulH— ’ 1 L v
m3 -1 4 r 2
o K 7 @
ES N | o
& Ugrd
! I
| 1 1
| |
1
wm [
1 |
= | (I
1 I

100 200 300 ft

0
0
w

2011-DEL-DVIT-001_03-29

Base map is after Hanfard
Figure 1. 200-DV-1 Operable Unit Subregions in the T Complex Area, 200 West Area

Site Drawing H-2-44510.
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200-DV-1 OU SUBREGIONS, 200 WEST AREA

FIGURE 1-1.
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Base map is after Hanford
Site Drawing H-2-44510,
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FIGURE 4-6.

216-T-3 CROSS SECTION A-A’
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FIGURE 4-7.  216-T-3 VISUALIZATION OF CS-137 CONTAMINATION
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216-T-3 & 216-T-6 CROSS SECTION B-B’

FIGURE 4-8.

200-DV-1
216-T-3 & 216-T-6 CROSS SECTION (B-B') West to East across 216-T-6 to 216-T-3
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216-T-6 CROSS SECTION D-D’

FIGURE 4-10.

200-DV-1
216-T-6 CROSS SECTION (D-D') North-South through Crib #1
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FIGURE 4-11. VISUALIZATION OF CS-137 CONTAMINATION VIEWED FROM THE SOUTH OF 216-T-3 & 216-T-6
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FIGURE 4-12. 2003 CS-137 CONTAMINATION OVERLAYED ON BROWN AND RUPPERT (1948) CONTAMINATION DRAWING
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FIGURE 5-1.  216-T-5
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,-T-32, AND -T-7 LOCATION MAP
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FIGURE 5-4.  216-T-5,-T-32, AND -T-7 BOREHOLE AND CROSS-SECTION LOCATIONS
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T-TX-TY Focus Area
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216-T-32 AND 216-T-7 CROSS SECTION (A-A’)

FIGURE 5-5.

200-DV-1

216-T-32 & 216-T-7 CROSS SECTION (A-A") North from T-32 Crib to Southwest T-7 tile field

(Radionuclides decayed to 09-30-10)
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T-TX-TY Focus Area
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FIGURE 5-6.  VISUALIZATION OF PU-239 CONTAMINATION NEAR THE 216-T-32 CRIB VIEWED FROM THE EAST
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FIGURE 5-7.

SGW-49498, REV. 0

VISUALIZATION OF CS-137 CONTAMINATION VIEWED FROM THE EAST

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area
Issue Date: August 31, 2011
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T-TX-TY Focus Area

HGLP-OTH-014, Rev. 1
Issue Date: August 31, 2011

200-DV-1

SGW-49498, REV. 0
241-T Farm & 216-T-7 CROSS SECTION (B-B') Northeast to Southwest from T Farm to 216-T-7 Crib

241-T FARM & 216-T-7 CROSS SECTION (B-B’)

FIGURE 5-8.
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SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1

T-TX-TY Focus Area

Issue Date: August 31, 2011

241-T-112 10 216-T-7 CRIB & TILE FIELD CROSS SECTION (D-D’)

FIGURE 5-10.

200-DV-1
241-T-112 to 216-T-7 Crib & Tile Field CROSS SECTION (D-D"')
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SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area
Issue Date: August 31, 2011

FIGURE 5-11. VISUALIZATION OF CONTAMINANTS VIEWED FROM THE WEST FOR 241-T-106, 216-T-5, 216-T-32, AND 216-T-7
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SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area

FIGURE 5-12. COMPARISON OF TOTAL GAMMA LOGS AND CS-137 IN 299-W10-72

Issue Date: August 31, 2011
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SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area
Issue Date: August 31, 2011

FIGURE 5-13. VISUALIZATION OF 241-T FARM CONTAMINATION AT 71 FEET
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SGW-49498, REV. 0

FIGURE 5-14. C0-60 CHANGES BELOW 80 FEET AT 241-T FARM
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HGLP-OTH-014, Rev. 1

T-TX-TY Focus Area
Issue Date: August 31, 2011

216-T-14,-T-15, -T-16 AND -T-17 - CROSS-SECTION (A-A’)

FIGURE 6-3.

200-DV-1

216-T-14,15,16, & 17 CROSS SECTION (A-A') from T-101 tank to 216-T-16 trench
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SGW-49498, REV. 0
HGLP-OTH-014, Rev. 1

T-TX-TY Focus Area
Issue Date: August 31, 2011

FIGURE 6-4.  VISUALIZATION OF CS-137 CONTAMINATION AROUND THE 216-T-14 TO 216-T-17 TRENCHES VIEWED FROM THE SOUTH
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SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area
Issue Date: August 31, 2011

FIGURE 6-5. MANMADE CONTAMINATION PLOTS FROM 299-W11-25B
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FIGURE 6-5. MANMADE CONTAMINATION PLOTS FROM 299-W11-25B (CONTINUED)
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CROSS SECTION OF THE 216-T-18 CRIB

FIGURE 7-4.
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NORTH TO SOUTH CROSS SECTION OF THE 216-T-26,-27, AND -28 CRIBS

FIGURE 7-6.
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WEST TO EAST CROSS SECTION THROUGH THE 216-T-28 CRIB

FIGURE 7-7.
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FIGURE 7-8.  CROSS SECTION OF BOREHOLES SOUTH OF THE 216-T-28 CRIB
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COMPARISON OF HISTORICAL TOTAL GAMMA LOGS

FIGURE 7-9.
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COMPARISON OF HISTORICAL TOTAL GAMMA LOGS

FIGURE 7-10.
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COMPARISON OF HISTORICAL TOTAL GAMMA LOGS

FIGURE 7-11.
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FIGURE 7-12. COMPARISON OF HISTORICAL TOTAL GAMMA LOGS
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FIGURE 7-13. VISUALIZATION OF CS-137 FOR THE 216-T-18, -26, -27, AND -28 CRIBS
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FIGURE 7-14. VISUALIZATION OF EU-154 FOR THE 216-T-18, -26, -27, AND -28 CRIBS
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FIGURE 7-15. VISUALIZATION OF C0O-60 FOR THE 216-T-18, -26, -27, AND -28 CRIBS
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FIGURE 7-16. VISUALIZATION OF Cs-137, EU-154, AND CO-60 FOR THE 216-T-18, -26, -27, AND -28 CRIBS
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NORTH TO SOUTH CROSS SECTION OF THE 216-T-19 CRIB

FIGURE 8-3.
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EAST TO WEST CROSS SECTION OF THE 216-T-19 CRIB

FIGURE 8-4.
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the deeper initial detection of contamination. The maximum Cs-137 concentration observed is
approximately 100,000 pCi/g in borehole 299-W15-209 (A7507) at an elevation of 645 ft (196.6 m).
Boreholes 299-W15-210 (A7508) and 299-W15-212 (A7510) show two separate intervals of lateral
Cs-137 spreading. The first interval is about 10 ft (3.1 m) thick between the elevations of 650 and 640 ft
(198.1 and 195.1 m). A second interval appears at approximately 630 ft (192.0 m); borehole
299-W15-209 (A7507) is not deep enough to observe this pattern of deposition. Contamination is
observed at the great  depth (120 ft or 36.6 m) in borehole 299-W15-210 (A7508). The borehole
farthest to the south (299-W15-80 (A7381) shows only slight Cs-137 contamination at an elevation of
643 ft (196.0 m). Figure 9-4 shows a visualization of the Cs-137 contamination associated with the waste
sites.

The top of the CCu in this area is at approximately 565 ft (172.2 m) in elevation. Because of the high
Cs-137 concentrations, the stratigraphy is difficult to discern for the boreholes in Figure 9-3 using spectral
gamma logs. However, there appears to be a sequence of fine-grained sediment within the Hanford fin
that is closely associated with the  2hest gamma contamination detected in each of the wells.

Cross section B-B’ (Figure 9-5) presents boreholes from west of the 216-T-24 trench to south of the
241-TX tank farm. It is useful for determining the elevations of the CCu that appears to slope from east
to west. The Hf1 and Hf2 interface is difficult to correlate using the log data. For example, boreholes
299-W15-43 (C3955) and 299-W15-44 (C3956) were drilled with the Becker drilling method. Thick
joints in the dual wall casing at 10 ft (3.1 m) intervals cause severe gamma atte~1tion creating
interpretation difficulties. Borehole 299-W15-80 (A7381) was remediated in 1. _2 so that double casing
and grout are in the borehole to approximately 120 ft (36.6 m). Based on boreholes 299-W15-225 and
possibly 299-W 15-43. the Hf1/H2 may be at approximately 619 ft (188.7 m) in elevation although this
should be confirmed by geologic sediment evaluations.

9.4.2 241-TX FARM

Although some boreholes in 241-TX Farm are within 100 m of the 216-T-21 to -25 trenches, there is no
evidence contamination in the farm has impacted the deep vadose zone beneath the waste sites. Four
boreholes (299-W15-40, 299-W15-22, 299-W 15-44, and 299-W15-225) that lie between the 241-TX
Farm and the waste sites were considered (Table 9-3). These boreholes are greater than 220 ft (76.1 m)
deep and none exhibited any gamma contamination. Reports that include geophysical logging data and
interpretations within the tank farm are included in Appendix A. Myers (2005) contains a comprehensive
evaluation of contamination in 241-TX-Farm.

9.5 SUMMARY OF SUBREGION AND CONCLUSIONS

The 216-T-21, -22, -23, and -24 trenches are reported to have received first-cycle supernatant waste via
the 214-TX-109, -110, and -111 tank cascade series in 1954. First-cycle waste is expected to contain up
to 10% of the fission  oducts produced during irradiation of fuel rods. Also, Rohay (2007) suggests a
significant amount ot 1¢-99 could exist if evaporator bottoms waste were disposed. 216-T-25 waste was
solely evaporator bottoms waste. All trenches may have exceeded the volume guidelines for specific
retention except for 216-T-21 (Table 9-2). Given the quantity of liquid waste disposed at the five

anches, it is likely that that the vadose zone below each waste site is significantly contaminated.
However, no boreholes have been drilled within the trenches. Borehole data adjacent to the five trenches
indicate significant vertical and some lateral migration of Cs-137. The data show the migration is below
28 ft (8.5 m) bgs, 18 ft (5.5 m) below the reported depths of the trenches. There appears to be fine
grained sand to silty sand layers at this depth beneath several of the trenches based on log data from the
surrounding boreholes that could be the cause of the lateral spreading of contaminants or the trenches
were actually excavated to 28 ft (8.5 m) rather than the reported 10 ft (3.1 m).

The dispersal of the wastes to each trench is unknown. As summarized in Section 9.2, the specific
reter n guidelines for disposal to these cribs may not have been met. The smallest trench (216-T-25)
Page 9-3
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FIGURE 9-1.
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216-T-21,-T-22, -T-23, -T-24, AND -T-25 LOCATION MAP
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216-T-21, -T-22, -T-23, -T-24, AND -T-25 CROSS-SECTION (A-A’)

FIGURE 9-3.

200-DV-1
216-T-21,T-22, T-23, T-24, T-25 Cross Section (A-A’') North - South

—
N~
o
Tp}
N~
<
N
o o
o =
N O
) a
Tp}
~—
=
»
D
N
o 0
m o
— =
o [
o L
z !
o | !
Yol bo =
o [FS §-0
1 © _ fo
O «— =
— | °
s e,
o _ =
< _
& S
— 7527 <o
(o))
o o o T W
e - ol e
>0 S0 2o & %
< © = > o= =
- mk9m x O |
N ENE _ 28 1N o
- Sadogow || g8 3-8
o] O = Tm g O [|<o e 16D
1 © T Lo o® _ So
0 — = Qo (3] <
or~ o X Oo |
- N 2 o S © s e
[N 10— -
= TEaE:D
(<)) 1 o
» | =
N ld %
=
> o
0 <
~ | | o
0 | b i
o it
2n/___ | mvg
— L B 275
o] FE 3.0
O «—
- ol ! :
= IL -Wll B2
T 4
o | o
(o)) | o3
N [ 3
| =
o
©
©

(1) uonens|g

520 —sp-——

510 —

25

15 20

pCilg

10

15 20 25

pCilg

10

20 25 30
pCilg

15

10

A-159



SGW-49498, REV. 0

HGLP-OTH-014, Rev. 1
T-TX-TY Focus Area
Issue Date: August 31, 2011

FIGURE 9-4. VISUALIZATION OF CS-137 CONTAMINATION AROUND THE 216-T-21 TO 216-T-25
TRENCHES VIEWED FROM THE EAST
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216-T-21 TO 216-T-25 CROSS-SECTION B-B’

FIGURE 9-5.
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