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SUMMARY OF OU 4 HORIZONTAL (SLANT) 3647
BORING SAMPLING PROGRAM

Five unconventional low-angle borings were drilled and sampled to investigate
possible leakage of the K-65 waste to the subsoils as depicted on the figure
titled "Low Angle Boring Locations." The samples collected were analyzed for
chemical and radiological parameters. Perched water was encountered in all
five borings (1615, 1616, 1617, 1618, and 1619). Water samples were collected
and analyzed for chemical and radiological constituents. Analyses of the
water encountered in the borings provided valuable insight as to the extent of
the migration of any possible leakage from the silos into the soils. Boring
1616 was cased to enable continued sampling of the soils below the perched
water zone (figure titled "OU4 Slant Boring No. 1616").

A hollow stem auger technique coupled with a horizontal boring machine was
used for the five low-angle borings. The horizontal boring machine was chosen
over conventional drilling equipment due to the torque requirements of the
project. Due to the unconventional nature of the low-angle boring and
sensitivities concerning tracking of the boreholes, a practice boring was
completed in an area away from the K-65 area prior to drilling under the
silos. This allowed the sampling crews to become more familiar with drilling
and the borehole tracking and sampling phases of the project.

SUMMARY OF OU4 VERTICAL (BERM)
BORING SAMPLING PROGRAM

Four vertical borings (1620, 1621, 1622, and 1623) were drilled and sampled
approximately five. feet from the silos and depicted on the figure titled
"Vertical Boring Locations" to determine and verify the extent of
contamination in the soils surrounding the K-65 silos. Samples collected at
the specified intervals were analyzed for radiological and chemical
constituents. The four vertical borings were sampled using a Vibra-corer
sampling device. After the drilling and sampling was completed, the borings
were plugged with grout. :
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CONCLUSIONS

I.

I1.

Soil/Perched Groundwater Contamination in Area. However:

Soil contamination is localized (S.E. of silo 1; N.W. of silo 2)

o Found on surface (under berm)

« Thought to be as a result of spills during filling of silos
(documented spill at S.E. silo 1 location)

No significant contamination under silos.

Radiological constituents found in area groundwater monitoring wells are
consistent with those found in QU 1.

Walkover survey of Weston Road (west of silos) in Spring, 1992, showed
no contamination.

Level of water in decant sump tank has increased 39 inches since removal
action in April 1991. The level in the tank is monitored on a monthly
basis. Therefore, there is no evidence that the tank is 1eak1ng

Recommended Actions

No removal éctions are recommended at this time. However, evaluation of
the data is continuing as part of the RI/FS process and will be
documented in OU 4 RI Report.

« Elevated analytes found in soils are below berm surface (i.e. no
dispersion due to wind erosion) and are insoluble (1 e. will m1grate
through soil at an immeasurable rate).

« Perched groundwater contamination at Groundwater Monitoring Well No.
1032 and Slant Boring No. 1616 is consistent with that seen in area
(OU 1 and OU 4). Elevated R, 226 would indicate silo leakage.




SLANT BORINGS
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K-65 SILO 2

OU4 SLANT BORING No. 1615
RADIOLOGICAL DATA

RORING AVERAGE AN

n

TOTALBORINOLENGTI{ =575 R,
SAMPLE LOCATION #}
LENOTH SAMPLER . ANALYIH RBESULIS
1S 66956 . TowlU 6370 ugg .
© Ra226 206.00 pCifg
. Pb210 101 pClg
17, 669 | TowlU  ND
{ Ra226 176.00 pCifg
' Pb210 97.90pCl/g
190 66983 | TowlU 4Nl
| Ra226 1.31 pCUg |
i Pb2IO 0.55 pCllg "
NN 66960 | Pb2I0 1.75 pCllg
66959 | ToulU ND
: i Ra226 1. 74 pClg

SAMPLE LOCATION #2
LENGTI) SAMPLEK ANALYIR  RESULTS -
41 66968 " TowlU 327wy,
Ra 226 0.98 pClg
66969 . Pb210 ND
Ly X8 64007 Totl U 151 gl %
‘ Ra 226 ND
Pb210 ND
DRAWING NOT TO SCALE

*PERCHED GROUNDWATER
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K-65 SILO DECANT TANK

OU4 SLANT BORING No. 1616
RADIOLOGICAL DATA

! A
| - ;

TOTAL DEPTH 120 ft.
] SAMPLE LOCATION #1 SAMPLE LOGATION #2 SAMPLE LOCATION .#3 SAMPLE LOCATION #4
DEPTH SAMPLE# ANALYTE RESIATS DEPTH GAMPLE# ANALYTE RESULTS DEPT SAMPLE# ANALYTE QESIATS DEPTH SAMPLE# ANALYTE RESWATS
4R 64021 Towall 43900 gl x  BIR 64002 Totall NO 1080, 6404t  ToalU ND 120 64052 ToalU 6.47uvpA-¥
Aa228 ND Ma226 0.79pCly Ra226 0.68 pClg Ra226 ND
64003  Pb210 0.56pClg 64042  Pu210 0.48pClg N Ph210 ND

Pb210 NO

*PERCHED GROUNDWATER

R _;(—\\

LV 3E
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SAMPIRINCATION 01
LENOTIt SAMPLLE,  ANALYTE

66384

K-65 SILO 1

OU4 SLANT BORING No. 1617

RADIOLOGICAL DATA

Pb 210

n

ot SHQEOQTIR. o o~
__DUPIi =36,

TOTAL BORING LENGTII 68.5 A,

SAMPLELOCATION 1 -
RESULTS. LENGTIt SAMULLE  ANALYYE RESULTS.

0.55 pCig

Wh, 66992 ToslU  54.20ug/g

Ra226  097pCilg

66993 Pb210  1.03pCig
DRAWING NOT TO SCALB

LENOT)! SAMPLEN. ANALYIE BESULTS.

60 fi,

L6R,

SAMPL R 1OCATION 1Y
64001 Toal U
Ra 226
64002 Pb 210
64009 Total U
Ra 226
. Pb210

158ug/g
0.61 pCifg
ND

633 ug ¥
ND
ND

*PERCHED GROUNDWATER

oo

4
R

[t

b ¢




R N
-

K-65 SILO 1

OU4 SLANT BORING No. 1618
RADIOLOGICAL DATA

NORING AVERAGE ANGILE OP DECENT = I

“
TOTAL BORING LENGTH 130 fi,
SAMPIRLOCATION #1 SAMPLE LOCATION #2 SAMPLE LOCATION #3 SAMPLE LOCATION M4
CENATH SAMPLPY ANALYTE 8ESINYS LENOTH SAMPIEY ANALYTH 8ESILYS LENATIISAMPLLIE ANALYTRE BESILYS LENOTUSAMPLEY ANALYTE BPSILYS
SIh. 64105  ToalU 476uplg 76 6411S  Toull  1030uyfg 106, 64136  Towll)  110.00ug/g 126h. 64148  ToulU  10.70uglg
Ra226  1.29pCilg Ra226  0.75pCisg Ra226 090 pCifg Ra226 096 pCilg
64106  Pb210  1.06pCUg 64116  Pb210  0.73pCifg 64137  Pb210  0.63pCifg 64149  Pb210  052pCig

130h 64152 Ra226 289pCiIA &
Pb210  1.96 pCiA %

SAMPLELOCATION #5
LENAOTI] SAMELES ANALYTH BESINYS

4k 641ST  ToullU  2660uglg
DRAWING NOT TO SCALRE . Ra226  137.00 pCi/g
Pb210  34.00pClsg

*PERCHED GROUNDWATER

L1 9€




K-65 STLO 2

OU4 SLANT BORING No. 1619
RADIOLOGICAL DATA

BORING AVERAGE ANGLE OF DECENT =79

DIEGREES

JRU

n4an

TOTAL BORING LENGTH 110 fi.

SAMPLELOCATION 7 SAMPLE LOCATION I3
LENOTD SAMPLEY ANALYTSRESULTS LINOTIISAMPLEN ANALYTRHBESULTS
64123 Pb210 ND

618, 64071  TowlU ND 91 h.
Rs226 088p01 64126  ToulU T49ughg
64012  Pb210 O pCl Ra226 097 pCilg

DRAWING NOT TO SCALR

- SAMPIBIOCATION #5
LENOTHSAMUPLEE ANALYTHBESULYS
110f, 6409  Ra226 ND

: Pb210  281pCIA ¥

*PERCHED GROUNDWATER

0t

LV9E




OU 4 SLANT BORINGS

Areas of Concern

Boring No. Media Location - Analyte Result
1615 Soil | At Surface (under berm) R, 226 206 pCi/g
, P, 210 101 Pci/g
UTOI 63.7ug/g
1616 ~ Perched Decant Tank Usor 4394g/e
groundwater
1618 . Soil 18" from surface R. 226 - 137 pCi/g

11




BERM SAMPLING
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VERTICAL BERM SAMPLING
RADIOLOGICAL DATA

Oft  ANALYTE RESULTS SAMPLE# Oft ANALYTE RESULTS

 SAMPLE#
St | TotalU=11.10ug/g 5 ft Total U = 12.40 ug/g
89462 Ra 226 = 3.67 pCi/g 99532 Ra 226 = 6.68 pCi/g
4+ - Pb210 = 1.96 pCi/g 4+ 4 Pb210=445 pCl/g
Tion | Tion | Totaiu =369
108, ggsa7 101 o2 Ezlztej =163 uglfg
- 1l 1 Pb210=1.26pCig
T15#t[ Totalu = 12.40u Tis#| Totalu=535ug/g
89482 Ra 226 = 1.28 pC?//gg 89549 Ra 226 = 0.96 pCilg
4 1 Pb210=0.98 pCi/g . 1 1 Pb210=0.77pCilg
T20#t| TotalU = 10.80 ug/g T20tt| Totalu=382u
89487 Ra 226 = 1.52 pC?//g 99554 Ra 226 = 0.96 pgl ?g
L 1 Pb210=1.37pCi/g 1l 1 Pb210=085pCilg
T2s#t| Totatu = 11.90 ug/g |25#] Totalu=20.03u
89500 Ra 226 = 1.52 pC?//g 89577 Ra 226 = 14.70 qullg
Pb210=137pCilg =~ ~~ "~~~ - 1 1 Pb210 =869 pCilg
Boring s | | Towy =903 Cg
. a = 14.
#1620 . 0ft] pp210=186
Boring

3647
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99592

99601

89606

89618

99623

SAMPLE# Oft

5t

10 ft

30 ft

RADIOLOGICAL DATA

ANALYTE RESULTS

TotalU = 6.46 u
Ra 226 = }.62 pgli?g

4
Pb 210 = 1.39 pCi/g

Ra226 =0.65p

Total U = 1.99 u
&
Pb 210 = 0.62 pCi/g

Total U = 9.56 ug/g
Ra 226 = 0.62 pCi/g
Pb 210 = 0.69 pCi/g

Total U = 14.30 ug/g
Ra 226 = 1.12 pCi/g
Pb 210 = 1.54 pCi/g

Total U = 186.00 ug/g

. Ra 226 = 876.00 pCi/g

Pb 210 = 417.00 pCi/g

99633

99653

98658

99670

99675

SAMPLE# Oft

5 ft

VERTICAL BERM SAMPLING

ANALYTE RESULTS

Total U = 10.50 ug/g
Ra 226 = 1.04 pCi/g
Pb 210 = 0.98 pCi/g

Total U = 13.30 ug/g
Ra 226 = 0.81 pCi/g
Pb 210 = 0.84 pCi/g

Total U = 10.80 ug/g
Ra 226 = 1.27 pCi/g
Pb 210 = 1.16 pCi/g

Total U = 8.42 ug/g
Ra 226 = 0.91 pCi/g
Pb 210 = 0.89 pCi/g

Total U = 8.95 ug/g
Ra 226 = 1.11 pCi/g
Pb 210 = 1.31 pCi/g

3647




Boring No.
1622

OU 4 VERTICAL BORINGS

Area of Concern
Analyte

UTOT
R, 226
P, 210

Result

- 186 wg/g
876 pCi/g
417 pCi/g
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AREA
GROUNDWATER
MONITORING
WELL
DATA
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Well No.

1032

GROUNDWATER MONITORING WELLS

Location

West of Silos

Area of Concern

Analyte

U TOT

Result

261 ug/e
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