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2 Geology

The interpretation of geology beneath WMA C continues to evolve, and the most current interpretations
are documented in CP-57037, Model Package Report: Plateau to River Groundwater Transport Model
Versic  7.1. CP-57037 incorporated the solid geologic framework from the recently completed Hanford
Site South Geoframework Model (ECF-Hanford-13-0029, Development of the Hanford South Geologic
Framework Model, Hanford Site, Washington) that includes updated geologic and hydraulic data
collected from January 2009 through December 2013. Below is a general discussion of the geology
beneath WMA C from basalt upward. The environmental calculation files discussed in this section and
CP-57037 can be found in Appendix F of DOE/RL-2009-127, Remedial Investigation Report for the
200-BP-5 Groundwater Operable Unit (published July 2015).

The Columbia Plateau is recognized as the Earth’s youngest flood-basalt province, formed between 6 and
16.5 milliony s ago (RHO-BW-SA-318 P, Paleodrainage of the Columbia River System on the
Columbia Plateau of Washington State: A Summary). Several individual flows occurred over the 10 plus

iony 1 the uppermost flow in 1 ea of WMA s the Elephant Mountain N r(1 M)
of the Sa untains Basalt units. The EMM has been characterized as consisting of two flows that
erupted approximately 10.5 million years ago. In the region near WMA C, the younger EMM flow is not
present (RHO-BWI-8T-4, Geologic Studies of the Columbia Plateau, A Status Report October 1979,
WHC-SD-EN-EV-024, Site Characterization Report for the Liquid Effluent Retention Facility); however,
the oldest El v flow (Elephant Mountain I) is continuous throughout the area.

Regionally, Elephant Mountain I has been reported to range in thickness from 12 m (39 ft), where
partially eroded, to greater than 35.1 m (115 ft) north of the eastern part of the 200 East Area
(WHC-SD-EN-EV-024). Closer to WMA C, well 299-E26-8 extended through Elephant Mountain 1 with
a thickness of 27.4 m (90 ft). The reason Elephant Mountain 1 was eroded in this area is the meandering
nature of the ancestral Columbia River across the Pasco Basin. Beneath WMA C, the basalt dips
predominantly to the south-southwest (PNNL-12261, Revised Hydrogeology for the Suprabasalt Aquifer
System, 200-East Area and Vicinity, Hanford Site, Washington).

PNNL-12261 refined the hydrostratigraphic conceptual model for the 200 East Area Ringold Formation
through visual depictions; however, geologic interpretation suggest no remaining Ringold sediments exist
beneath WMA C. The Ringold was deposited in the late Miocene (approximately 8.5 million years ago)
when the ancestral Columbia River was diverted eastward around the uplifting Umtanum Ridge and into
the Pasco Basin (RHO-BW-SA-318 P). The river system flowed through Sentinel Gap to the west side of
Gable Mountain and throughout the central Pasco Basin to the Wall | Gap (RHO-BWI-ST-14,
Subsurface Geology of the Cold Creek Syncline). Approximately 2 to 3.4 million years ago, the Columbia
River appeared to change its course in the Columbia River Gorge and began a headward erosion of the
Ringold Formation through the Pasco Basin (RHO-BW-SA-318 P), including beneath WMA C.
Deposition after erosion is associated with the timing of Cold Creek Unit sediments.

A remnant mound of Cold Creek gravels disconformably overlies the Elephant Mountain 1 beneath most
of WMA C; however, the height of the mound only extends to the bottom screen portion of

we  299-E27-7 and 299-E27-22. The Cold Creek gravels increase in thickness to the south and  gulf
the screen portion of well 299-E27-24, which is screened across the bottom 6.1 m (20 ft) of the aquifer.
Further to the west of the 241-C Tank Farm (beneath wells 299-E27-13, 299-E27-21 and 299-E27-23),
the Cold Creek gravels are interpreted to have been scoured away by the more recent glacio-fluvial
cataclysmic Ice Age floods.

The Hanford formation is the informal name for = glacio-fluvial deposits from cataclysmic Ice Age
floods. Sources for floodwaters included Glacial Lake Missc a, pluvi Lake Bonneville, and ice-margin
lakes that formed around the margins of the Columbia Plateau (Baker et al., 1991, “Quaternary Geology
of the Columbia Plateau™). The earliest Ice Age floods occurred about 1 to 2 million years ago and
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between wells. These are the only wells to show gradual trends approaching technetium-99-to-nitrate
ratios of 100 or higher. Another possible well pair with similar technetium-99-to-nitrate  ios inferring a
south-southeast migration direction is 299-E27-7 and 299-E25-40. A final possible well pair with similar
techneti 1-99-to-nitrate ratios inferring a south-southeast migration direction is 299-E27-14 and
299-E24-33. However, the recent technetium-99 trends at well pair 299-E27-14 and 299-E24-33 are not
similar. A possible explanation for the different ratio at w 299-E24-33 may be another upgradient
release source is mixing with the contaminants migrating from near well 299-E27-14, or the contaminants
migrating from well 299-E27-14 encounter less transmissive sediments altering the contaminant
migration towards well 299-E24-33 and an additional source of vadose zone contamination is present near
well 299-E24-33. PNNL-15141, Investigation of Accelerated Casing Corrosion in Two Well at Waste
Management Area A-AX, discusses perched water discovered at depth during drilling well 299-E24-33.
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The dangerous waste constituent cyanide was detected at six WMA C wells in September 2015. Four of the
wells with detectable cyanide were measured at concentrations at or below the previous detection limit for
cyanide of 4 ng/L. (299-E27-7, 299-E27-21, 299-E27-23, and 299-E27-155). The other two wells
(299-E27-14 and 299-E27-24), associated with cyanide levels above 4 pg/L for several ye , sear to
represent a low-concentration plume associated with the 241-C Tank Farm. e cyanide concentrations
have diminished beneath the 241-C Tank Farm and the concentrations are significar - less than the

200 pg/L. DWS. The highest cyanide concentration in September 2015 was 12.7 ug/L at well 299-E27-24.

Low concentrations of cyanide within the groundwater beneath the 241-C Tank Farm have been detected
consistently since January 1999 (Figure 11). However, it is believed that the exis g cyanide
contamination is not associated with tank retrieval activities but was caused by u  anned releases from
early operations at the 241-C  ink Farm for the following reasons:

e The vadose zone is g than 76 m (. thick.

e Vertical vadose zone liquid transport is slow (<50 cm/year).

e Potential tank retrieval activity releases would be a very small fraction of the effective porosity.
e Tank retrieval activities did not start until November 18, 1998.

As required by 40 CFR 265.94(d)(4), a groundwater flow rate was derived using hydraulic parameters for
the 200-BP-5 Remedial Investigation baseline risk assessment as well as continued refinement of the
groundwater gradient from the 52-well, low-gradient monitoring network in 200 East Ar  The estimated
values from these evaluations are used to determine the cyanide migration rate. Based on the discussion in
Section 3.1, the current cyanide migration rate is estimated at 0.26 m/day (0.84 ft/day) or 93 m (305 ft)
per year. The flow direction over the past year has been predominantly south-southeast (Figure 1).

Additionally, 40 CFR 265.94(d)(4) requires a determination of the extent of cyanide contamination.
Because concentrations have been near detection limits at wells 299-E27-14 and 299-E27-24, detectable
levels of cyanide are not considered to be significantly farther southeast of these wells, as depicted in
Figure 12. The contamination near well 299-E27-14 is bounded to the north by the nondetect groundwater
results for cyanide at other wells surrounding WMA C. The depiction of cyanide extension southeast of
wells 299-E27-14 and 299-E27-24 in Figure 12 reflects an attempt to be consistent with recent cyanide
concentrations and groundwater flow interpretations of a progressive shift from southwest to
south-southeast near WMA C. A secondary area of elevated cyanide in the lower part of the aquifer
southeast of well 299-E27-155 is also inferred in Figure ~ Well 299-E27-155 is screened across the
lower 10.7 m (35 ft) of the aquifer, and the aquifer at this well was measured at 16.8 m (55 ft) thick when
installed in 2007. The greatest cyanide concentrations at this well were observed in the deepest discrete
sample intervals during drilling. The inference at depth of a secondary area of slightly elevated
concentrations of cyanide is uncertain but is inferred from previous observations of low levels of cyanide
concentrations at well 299-E27-155 and the lack of historically consistent cyanide concentrations in wells
between this w  and the west/southwest WMA C boundary. Two additional plumes of cyanide have
been interpreted arows  wells 299-E27-7 and 299-E27-23 because of the persistent detections since

Mar 2014. Cyanide was detected infrequently or was not detected in the other wells. |

4.4 Technetium-99

AEA samples for technetium-99 were collected and analyzed for all 12 WMA C wells in
September 2015. e activity levels exceeded the 90C Zi/L DWS in seven wells (299-E27-4,
299-E27-13, 299-E27-14, 299-E27-21, 299-E27-23, 299-E27-24, and 299-E27-155) (Figure 13). A 2011

|
11

























































SGW-59501, REV. 0

This page intentionally left blank.

30






















DF
EQL
GC
GFAA
IDL
MDA
MDL
MS
MSA
NTU
PCB
PQL
QC

TIC

SGW- ),REV.0

Ter s
dilution factor
estimated quantitation limit
gas chromatograph
graphite-furnace atomic absorption
instrument detection limit
minimum detectable activity
method detection limit
mass spectrometer
method of standard additions
nephelometric turbidity unit
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