Admi strative Record, H6-08

TSD#: D-2- 1
cur :nt from CD
PNNL-11957. (1988).
Immobk ze Low-Activity Waste Site Borehole 299-E17-21

Authors:Reic  S.P., Reynolds, K.D., and Horton, D.G. Pacific Northwest National Laboratory,
Rich d, Washington.

ECE

L 32
ED


































¢l

Table 2. (contd)

e xS pLE

»¥

k 1 l)i"

[
Test Chemical Transport Studiés Physical Properties of Vadose Esti  ing Recharge by Aguifer Characterization
(Reidel et al, 1995, Section4.1.2.3.4 68 Zane (Reidel et al. 1995, Section Envimnme  Tracers {Reidel ¢t al. 1995,
revised by Kaplan [1997}) 4,1,2.1 ss revised by Khaldel (Reid :al 1995  ction Section 4.1.3)
Use {1997)) 4.1.233asre  ed by Murphy :
[rovmy .
wssundwater X
Composition
Aquifer Testing







air-driven hammer in combination with a large-diameter (4.5-inch s side diameter), extended-len; (5
to 10 feet) split spoon sampler. This method has been used at Hanford in the past with excellent results
for both the acquisition of representative samples and high recovery percentages.

The large diameter and extended lengths of this drilling system have beent  ‘en to have the greatest
pote.  al for high recovery rates and defensible sample integrity. The large-diameter samplers reduce
friction locking as sediments are forced into the sample chamber liners, and the extended samp!  lengths
reduce : aple losses at the top and bottom of the sample runs. Loss can occur with shorter 2-foot length
samplers because a portion of sample is potentially lost or disturbed at the bottom of each sampling run.
Reducing the number of sample runs increases the recovery rate of continuous preserved samples. The

unconsolidated sediments at Hanford drove the development of this sampll  method during the
b ive ‘orts to complete RCRA groundwater monitori  well characterization and con  ction.

223 . Groundwater Sampling and ... ydrologic Properties Testing

In order to meet the groundwater sampling objectives described in Reidel and Reynolds (1598) in 2
cost-effective manner, several techniques were employed.

1. Grab Samples. The Washington Department of Ecology (Ecology) requested that a screening sample
of the groundwater be collected at the top of the unconfined aquii  for waste disposal and purge
water handling determinations. Tritium and nitrate analyses were to be performed before the purge
water ¢ |d be discharged to the ground surface. Additional tritium samples and basic grov  water
parameters were collected at 30- to 50-foot intervals below the water table to provide a vertical
profile of the aquifer. An E.G.&G. Berthol, HPLC Rz »activity Moni (Model #1B 507B) witha
detection limit of 10 pCi/ml was used to measure tritium at the drill site.

2. Pumped Samples. The sampling plan called fora groundwater sample be collected using a
submersible pump at the total drilled depth of the borehole prior to the abandonment of the lower
portion and construction of the permanent  :lI at the top of the unconfined aquifer. To accomplish
this goal the following steps were outlined in the Sample and Analysis Plan:

o Drill to total depth - 480.7 feet BLS.

e Withdraw the temporary casing a sufficient length (approximately 10 feet) to allow an inflatable
packer and a submersible pump to be placed in the open portion of the borehole witt e packer
straddling the bottom of the casing and sealing to the borehole wall.

« Initiate pumping at low rate to facilitate laminar flow from the formation.

= Monitor groundwater parameters until analysis determines results are representative of groundwater
conditions for the formation being sampled (i.e., Ringold Unit A).

= Collect 2 groundwater sample for laboratory analysis per procedure.

22


















nog —
[ARID) o
pues —
S —-
Aeyd ..

Paleosol 3

*O% B K K K ERERE ¥ ¥

Paleosol 2

Paleoso! 1

H X FKENX®

e piojuay

Physical Propertias Core Sslaction
al Gravel and Sandy Gravet

~ .~ ' Coarse Sand to Gravely Sand

*

D
o

PO 10MT)
uopBuLog piobuiy

Silty Sand

Ciay
Clay-Rich Sittto

|
8
&

184 uj yida

d
el

}
o
=]
o

400+

%3] CaCO3 Cement

[ ] nosample Recovered

168755

59

500

Figure 2. Summary Stratigraphy from Borehole 299-E17-21. See Table 4 for description of cored

intervals and Table 7 for selected field described intervals.
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Figure 5. Detailed Geologic Log for Borehole B8502. See Table 6 for description of cored intervals.

3.26






3.3 Eolian Unit

The drill pad was sited on a stabilized sand dune at the south end of 200 East area. We interpret the
sediment from the surface down to the first paleosol horizon as sediment comprising the sand dune. The
lian-Las 3 contact is interpreted to be at the same elevation in all three boreholes. The eolian unit is
composed of fine- to coarse~grained sands with abundant silt, as layers and as material mixed with the
s . Caliche coating found on the bottom of pebbles and cobbles in drili core through this unit is typical
of Holocene caliche development in the Columbia Basin.

This unit is equivalent to mapping unit Qd, Holocene Dune Sand, of Reidel and Fecht (1994a,b).

2 7 1 isture Content

A redat: :re obtained as part of this work during geophysical logging. In addition, Dr. Eliyn
Murphy obtained direct moisture measurements of samples from core as part of the environmental tracer
studies. Dr. Murphy will report her results elsewhere.

Geophysical logging (Appendix D) indicates higher moisture content in the upper part of the bore-
hole. This is consistent with higher than normatl precipitation over the past several years. Comparison of
the neutron probe moisture logging with the stratigraphy indicates good agreement between fine-grain
¢ igr  :units in the Hanford formation and higher moisture contents. Paleosol Horizon 3 for Layer 3
showed increased moisture at the depths it was penetrated in the boreholes (5 feet in 209-E17-21 and
B8502; 10 feet in B8501).
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""RLS Spectral Gamma Ray Borehole Survey

‘Waste Management Federal Services NW
Log Analysis Summary Report
Projectt  ILAW DC Site (200 East) WelID: - 299-E17-021
LogType:  HPGe Spectral Gamma-Ray Log Dates: Apr. 17,1998

f (E——— . L response of formation Iithology, wuxommmwm
thickness at drill sting coupiing ¢ | to suenuation of pan yays. Dopth offset correction (3.5 R) bas-been
2 nyammmmmm)mwjmd@&of&mmﬁmmpofmm
& ¥ = N > o o
System Performance Verification: The pre- and ~Jug verification was performed using colemen #2 mantle.
The maxioum FWHM for the 583 keV gamma ray photo peak for the swvey was 222 keV, Thcm
wmmmax.mhv for probe RLSG3.] on the log date. .

mmmmmﬁgmmw 314 to 339, sud 361 to 385 feet, agree with the main lop
within aceeptable limits (refer to the Acceptance QA Processing plot for depth interval 366 to 384 ).

over the entire well except for increased thickness st drill string couplings. No casing correction wes epplied tothe
ot mmadueto Compton downscatter interference.

Radionuclides:
No mzn-made radiommciides were encouny

Analysis by: Thres Rivers Selentific
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- RLS Moisture Processed Log Data
Waste Management Federal Services NW
Project: ILAW DC

Borehole: 298-E17-021 Log Date Apr 18, 1998
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