Monitoring the Ifluence of River Stage on Contaminant
Concentrations in the Hyporheic Zone at the Hanford
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Iver and Spring Monitoring at the 300 Area

Hanford Site Surface Environmental Surveillance Project

» Annual riverbank spring water and sediment
monitoring (1988 to present: 1 - 5 springs)
- 1 sample/spring/year
- radionuclides/metals/anions

- VOC at selected locations o
- sediment results will not be presented in this talk

» Springs typically emerge when river stage falls below
~70,000 cfs

- some springs dry up with extended low river stage

» Annual transect and near shore river water

-6 cross river samples [300 south fence]
- 4 near shore samples
-radionuclides/metals/anions _
-usually collected in September at low river stage

Paclfle Northhwest National Laboratory
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Hyporheic Zone
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300 Area Riverbank Spring #7
(70K cfs, low McNary pool)

Paclfle Northwest National Laborato
Batielle U.5. Cepartmani of Erlm'g‘p'rr 6



300 Area Riverbank Spring #7
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anfrd Shore

Visual orientation for next slide

FRcitic Nerinwest National Laboratory
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300 Area Near-Shore
August 2001, PNNL 13692, Rev.1
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O Area Near-shore Total Uranium

August 2001, PNNL 13692, Rev.1
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Sampling Locations
for

Cross River Transect
and

Near-Shore River
Water
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Uranium in Cross River and Near-Shore River Water
August 2001, PNNL 13692, Rev.1
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S&T Remediation Task

Research Focus Presented at 6'" Washington
Hydrogeology Symposium

Fritz, B.G and E.V. Arntzen. 2007. Effect of Changing River Stage on Uranium
Flux Through the Hyporheic Zone of the Columbia River Along the Shoreline of
the 300 Area of the Hanford Site. PNNL-SA-52531.

» Mackley, R.D. and B.G. Fritz. 2007. Characterizing the Hydrogeology of the
Hyporheic Zone Along the 300 Area of the Hanford Site, Washington. PNNL-
SA-56035.

» Mendoza, D, BG Fritz, and GW Patton. “Use of a passive flux chamber for
measurement of contaminant discharge into the Columbia River along the
Hanford Reach”. PNNL-SA-53838.

B Patton, G.W., B.G. Fritz, and D.P. Mendoza. 2007. Monitoring the Influence of
River Stage on Contaminant Concentrations in the Hyporheic Zone of the
Columbia River at the Hanford Site’s 300 Area. PNNL-(tbd).

Pacific Northwest National Laboratory
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Hyporheic Zone Monitoring

» Characterize hydrogeology for the hyporheic zone

» Develop the capability to continuously monitor
hyporheic zone installations

e River stage, specific conductivity, and temperature

» Evaluate water chemistry during low, intermediate,
and high river stage

Paclfle Northwest National Laborato
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300 Area Uranium, June 2004
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Water Sampling Points

Aquifer tubes
e 6” SS screen attached to ¥4 poly tubing
e Water sample only

e '-\ g > \-_

» Plezometers

e Water samples and Pressure-Temperature-Conductivity
probes -

e 18" screened interval

e 1-1/4” steel pipe

e Installed with a i
jackhammer o ﬁm o

Batielle .- U.s. Deﬂmni of Eergy 17



Fast Response of Hyporheic Zone

High frequency water sampling for uranium in October 2005
River elevation shown in blue, uranium concentration shown in red

Uranium measured at AT-3-3A.124 every third hour
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Batielle

ndicator Parameters for Contaminants

> Uranium and tritium are correlated to specific conductance

Uranium Concentration in Water (ug/L)
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eate Vertical Extent of Contamination in the

River Bottom

contaminant confining layer

> AT-3-3-D suspected to be below top of

Uranium Tritium
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nvironmental Monitoring Conclusions

» Progression of uranium was observed from

groundwater-> piezometers= spring= river>

> Uranium exceeded ambient surface water quality criteria for
riverbank spring water; however, river water exceeded
criteria only in the immediate vicinity of the springs

Paclfle Northwest National Laborato
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Hyporheic Monitoring Conclusions

P [nverse relationship for uranium concentrations and river
stage

» Specific conductivity provides a useful indicator for river
water and groundwater mixing

» Additional monitoring and installations needed to better
establish temporal and spatial trends

» Provided data for time periods when riverbank springs were
underwater

Paclfle Northwest National Laborato
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