Hydrologic conditions of the eastern Snake
River Plain aquifer, ldaho National
lLaboratory and Magic Valley, Idaho

Roy Bartholomay
USGS INL Project Office
Email: rcbarth@usgs.gov

Website:
http://id.water.usgs.gov/INL/

Phone: 526-2157

aUSGS

science for a changing world 1



Presentation Overview  p=

Summarize water availability at INL
following several drought years.

Summarize water quality of
constituents and trends of wells
sampled at INL.

Summarize water quality data collected TSRS
from the Magic Valley and Thousand E===
Springs area.

Radionuclides, Chemical Constituents, and
Organic Compounds in Water from Designated
Wells and Springs from the Southern Boundary
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TRITIUM IN FLOW FROM SELECTED SPRINGS THAT
DISCHARGE TO THE SNAKE RIVER, TWIN FALLS -
HAGERMAN AREA, IDAHO, 1994-99
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OPEN-FILE Report 02-185

Prepared in cooperation with the U.S. DEPARTMENT OF ENERGY
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An Update of Hydrologee Conditions and Distribution of : 2 t
Selocted Coastituents in Water, Exstern Snake River Plain Hydrologic Influences on Water-Level Changes in the

Aquifer and Parched Growndwalsr Zoves, Idaho Natioas! Eastern Snake River Plain Aquifer at and near the

Idaho National Laboratory, ldaho, 1943-2014

Sciantific Investigations Repan 20155065
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Water-Quality Characteristics and Trends for Selected
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Idaho National Laboratory, Idaho, 1981-2012
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of the Aquifer
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« Eastern Snake River
Plain agquifer goes
through cycles of
Increasing and
decreasing water levels
related to wet and dry USGS 434851112321801 06N 33 26DDB1 USGS 27
cycles.

» Trends seem to indicate
new lows and longer
drought period

e« 2015 had new record low
levels in all our wells
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Depth to water lewvel, feet below land
surface
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Northeast-we see
Influence of groundwater
Irrigation and larger
seasonal variation
(4 to 5 ft change)
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Station 13127000
Big Lost River below Mackay Reservoir,
near Mackay, Idaho
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Streamflow, in thousands of acre-feet per water year
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Northwest and southwest

more affected by surface
water recharge from Big
Lost River
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Southeast-see less
influence of irrigation
or flow In the Big Lost,
less seasonal variability
(1 to 1.5 ft change) and 0 A O 0
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Water Sample Monitoring at INL

/ epawz

ANP§
No Néme 1
- / L ]

TAN Disposal Well

[
ANP 9

Water quality — annually at 150 sites, but back
in the 1990s sampled as many as 200 sites

Sampled quarterly and semi-annually at many el w'w,?é; _
wells between early 1960’s-2002; annual T ool L et g . avor st

100 o @

sampling since

RWMC M11S
BWMC M14S

8e

Sample all sites for tritium and chloride oo e

Selected sites for sulfate, sodium, fluoride,
chromium, Sr-90, Pu, Am, alpha, beta, gamma
VOC’s, TOC, suite of trace elements
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USGS INL water-quality sample program
Optimization study

o Study ODbjectives

« Discover potential sources of
data redundancy in existing
USGS INL water sample
monitoring program to
address questions posed by
DOE: Which wells to sample;
how often; and for what
constituents.

 Started 3 Phase study in 2011
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Final phase-\Water sample optimization

« Use an iterative thinning algorithm that
removes at random, certain fractions of
the historic dataset, but preserves the
original trend.

« Number of well locations is reduced by
searching for pairs of wells with highly
correlated water-quality conditions and
removing one or the other because of
redundancy.

« Similarly, for water samples collected
from an individual well, the number of
constituents to include in laboratory
analysis is reduced by searching for
pairs of constituents with highly
correlated concentrations.
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Idaho Nuclear
Technology and
Engineering Center

Largest concentration in the
aquifer in 2014 was

6,330 +/-140 in well

USGS 114; concentration in
2015 in USGS 65 was
2,460+/-100 pCi/L

Have not had concentrations b
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—— Regression, p < 0.001 ‘ USGS 47
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Reactor( ~ ' ' '
2010

2011-2014 " . qE 5 JFT— Idahomclear
NG TS Technology and
3 Engineering Center
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Still have nine wells
USGS samples with
concentrations above
the drinking water
standard of 8 pCi/L.

Largest concentration in
2014 was 19.6+/-1
pCi/L in USGS 47

Central

Facilities
Area
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Advanced Test
Reactor Complex
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Chloride-2011-2015 )

2015 concentration in USGS
113 was 29 mg/L.

Largest concentration was in
CFA-2 at 134 mg/L
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USGS 67

< Idaho Nuclear
Technology and
Engineering Center

Nitrate phas Nitnte 25 N, in miligrams per liter

Nitrate

Drinking water standard
is 10 mg/L as Nitrogen

Background
concentration is about 1
mg/L

Largest concentration in
the aquifer in 2015 was
5.5 mg/L in USGS 67
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collected from a 3-dimensional flow system. Mapped concentrations |
represent water samples collected from various depths in boreholes with r] ) ?_\
differing well completions; for example, single- and multiple-screenad ,“"?""' Z
intervals, and open boreholes. Location is approximate. Interval, in milligrams —_'L:':D‘.';rr':;y
per liter as N, is variable. J
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\olatile organics
south of INTEC

Concentrations of TCA have
decreased to below the reporting
levels recently; always have been
below the MCL of 200
micrograms/liter
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1,1,1-Trichlarcethane, in micragrams per liter  Dichlorodifucromethene, in micrograms per liter

1,1,1-Trichloroethane, inmicrograme per liter  DicHoradifluoramethene, in micrograms per liter
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Depth o water, in feet be bw land surface
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Concentration, in milligrams per liter

Several wells have
concentration changes
that seem to be
consistent with wet
and dry periods of
recharge.

CPP Lol
® *cpp 1 | idaho Nuclear
Technology and
Enginescing Center




Water sampling history in wells
downgradient from INL

» USGS/ldaho Department of Water Resources (IDWR) Magic Valley
sampling program-1989-2003-Sampled 59 sites for a variety of
radionuclides, cations, anions, nutrients, organics, and pesticides.

o 2004-present-ldaho Department of Environmental Quality-INL
Oversight and IDWR-sample for a subset of the constituents from
earlier program.

» 1989 through 2001-USGS sampled 19 springs for low-level tritium
concentrations.
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From “Digital Geology of Idaho”
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« \Water levels in the aquifer at the Summary

INL have been mostly decreasing
over the past 15 years.

» Tritium and strontium-90 have been
mostly decreasing in the aquifer
due to discontinued disposal,
dilution, dispersion and radioactive
decay.

» Chloride and sodium are decreasing
at disposal areas, but increasing In
downgradient wells near CFA and
RWMC

» Volatile organic compounds are
decreasing at and downgradient of
INTEC.

 Volatile organic compounds are
Increasing at 2 wells to the north of
RWMC, one well to the south,
decreasing in one well to the south
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summary

« Several wells have concentration
changes that appear to correspond
to wet and dry cycles of recharge.

o Tritium In thousands springs area
showed decreasing trends for
period sampled.

« Three different water types are
present in the Magic Valley area
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Augustine volcano
Alaska

Photo courtesy

of Cyrus Reed,
USGS 2006
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