USGS INL
Groundwater
_Sampling Program

Presentation to Idaho National
Laboratory Citizens Advisory
Board April 9, 2014
Roy Bartholomay USGS

Big Southern Butte, Idaho

Mission
Maintain a comprehensive
groundwater monitoring and
hydrogeologic studies program to
evaluate the availability and
movement of water in the eastern
Snake River Plain aquifer to align

with DOE’s strategic goal of

safeguarding the environment

Describe processes controlling the
fate of contaminants

(advective transport, dispersion,
adsorption, dilution, diffusion,
radioactive decay, and

chemical reactions)

Provide independent reviews of
hydrogeological data and reports
submitted by DOE and its
contractors to the EPA and the
State of Idaho



Qutline

o Describe some of the programs and studies the USGS
does at the Idaho National Laboratory.

e Describe the Groundwater Measurement and
Sampling Program.

» Present some of our recent findings from wells with
pumps in them.

» Describe our groundwater sampling using multilevel
monitoring wells.

e Present some findings from the multilevel wells

» Present some findings from our groundwater flow
model studies.

* Wrap up with how our studies are useful for the
Idaho Cleanup Project.
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Water levels — monthly to

annually at about 205 wells
(5 continuous recorders-2 real-time)

Measurements needed for water
availability and model re-calibration

Water levels are cyclical, but are trending
downwards. Some wells are going dry

Water-level
Monitoring
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USGS Waterwatch well
completed in basalt
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Water quality — annually at 150 sites

Sample all sites for tritium and chloride

Selected sites for sulfate, sodium,
fluoride, chromium, Sr-90, Pu, Am,
alpha, beta, gamma, VOC'’s, suite of
trace eIeme&g periodic |-129

Water Sam

ple Monitoring

N

L

B
SPREADING
5 AREAS

'Well in the USES squiler water-guality
maitaring network sad ideatifier
m’Mi'Mlaia; .

Local wedl dentifier-
Numbar onfy shows
LISES weall, othar
nomes are ool well
nomes

Figure5. Location of walls in tha LS

Rl .
T A g
'\\*’{ AMArT SFERT]
? »
MEE cmn| Mg
1)

| VMG NS o, r
e _\r\
L -\.:.‘ *

+ 1,
Paw s,
anes,
Mo N s
PEF Bd, TAN [ ! Wl
T oimpsdnAn
i = B
= - "ANP
g l{j.-_.f\- ARP
Eig L:r._"-l-r L
“Fiwar *
ol pEyRs
and Se M
:mlg.r._-‘ .
5 [
.
- Iz
) * 1 5
*SIO N .

g
#

- i
WEINE | F.r‘# |'_.-
& Ty ape §
¥

* NPE Test

T .
(A
| "-"hi.'.ﬁ Wiidha
. M7 e
[
e i

- 1 * Of
fipwe§  ARTCCRy Wl ¥ Ao

Cley

DAHD
WATIONAL
LABORATDRY.

\‘ ‘Illlrlu-

| *
BOISE o

L |l;||lf: ™ |§:||I'_A':\
] T

10MILES

| ] 10 KILOMETERS
EXPLANATION
*  Well squipped with multilevel monilzring

oyslen

Frequency of waler-sample collections—
walls sampled amally

I:I lns=t arens for selecied incilities at the [debe Notiosal Labsriery—Ses figure 6.
AWME Fadisactive Waste Management Complax
ATR Complex Advenced Test Reacter Complax
INTEC Ideha Nuclear Technology 2nd Engineering Center
TN Tast Arca Rerth

. Gaological Survey aquifer water-quality monitoring natwork, ldaho National

Laboratory and vicinity, Idaha, as of Decamber 2001.




DOE/ID-22225
Prepared in cooperation with the U.S. Department of Energy

lodine-129 in the Eastern Snake River Plain Aquifer at
and near the Idaho National Laboratory, Idaho, 2010-12

= USGS
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DOE/ID-22226
Prepared in cooperation with the U.S. Department of Energy

An Update of Hydrologic Conditions and Distribution of
Selected Constituents in Water, Eastern Snake River Plain
Aquifer and Perched Groundwater Zones, Idaho National
Laboratory, ldaho, Emphasis 2009-11

Scientific Investigations Report 2013-5195

U.5. Department of the Interior
U.S. Geological Survey
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Scientific Investigations Report 20135214

1.5. Department of the Interior
U.5. Geological Survey




Tritium

Drinking water standard
is 20,000 pCi/L

Has a radioactive half life
of 12.3 years.

Have not had concentrations
above the drinking water
standard since 1997

Our laboratory detection level
is about 200 pCi/L

Background from non-INL
activities is thought to be
below 150 pCi/L
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Strontium-90 |

Advanced Test
Reactor Complex

Drinking water standard
is 8 pCi/L

Has a radioactive half life
of 29.1 years.

Still have several wells with
concentrations above the
drinking water standard.

Our laboratory detection level
Is about 2 pCi/L

F
5
o
Py
Fa
Py
5
Py
s
&
'
i
I

USGS 47 |

.

"'\ |I II I.'E".
'8 J'-‘.\--.\"/F\'_»—L..,_Jf \'
“‘a/‘*“mu___ -

|I'l
- .
P
Cen

~ Ildaho Nuclear
Technology and
Engineering Center

L | T
USGS 113

\“_\H.J\Hf

I TR N T T I N
1985 1830 1995 2000 2005 2010

2:
B 10
H'\
1880
tral

Facilities
Area




lodine-129

Drinking water standard
is 1 pCi/L

Has a radioactive half life
of 15.7 million years.

Still one well with a concentration

above the drinking water standard.

Background concentrations in the
Eastern Snake River Plain aquifer
are about 0.000005 pCi/L
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When comparing previous data with . _WWSGSMW

2011-12 data, concentrations in several st )

wells near CFA, near the INL boundary,

and south of the boundary showed slight See figure
INCreases. B /7| in this area
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Chloride concantration, in milligrams per liter
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RWMC production well

Carbon tetrachloride

¥ = 00008 - 76,388
A7 = 0.8035

Drinking water standard is 5 pg//L

Trendling derved by
linezr reqression
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Perched Groundwater
around ATRC

Key findings in 2011 was that tritium
was below the drinking water standard
in all wells.

Strontium-90 exceeded the drinking
water standard in 4 wells.

One well had sulfate that exceeded its
secondary drinking water standard of
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Multilevel Monitoring Site Locations

oUSGS 133

B

 idaho Nuclsar
Technotogy and
Engineerify

"7 Radioactive Wasta

USGS 1 32 e Managament Complex

USGS 135
USGS 137A USGs 108 USGOS 103

Monitor zones from 11 wells

Each well has from 4 to 7 sample ports
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Advantages of Multilevel Systems

e Eliminates vertical mixing
from open boreholes.

o Allow for discrete water

sampling and piezometric
head profiles without

drilling multiple boreholes.

« Monitor data trends with
time (contaminant
movement, recharge
waters).
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Hydregeelegic units

| Unsaturated zone ——— Contact—Approximately located, queried where uncertain

1—Younger rocks consisting of densely fractured basalt and interbedded Layer & Boundary of model layer and layer number

sediment. Water table

2—Younger rocks consisting of massive, less densely fractured basalt and

interbedded sediment. Queried where uncertain. Site facilities

Idaho National Laboratory
NRF  Naval Reactors Facility
ATR  Advanced Test Reactor Complex
Radioactive Waste Management Complex
TAN  Test Area North

3—Intermediate-age rocks consisting of slightly altered fractured basalt
and sediment.

| Older rocks

Well USGS 103, 105, 108, 137A and 135 not projected perpendicular to cross-section trace; well depth based on total depth of well.
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% hittp://id.water.usgs.gov/projects/ INL/monitor.html LP~a % USG5 IML Project Office Sci... _

~ USGS Home
E Contact USGS

. v Search All USGS
science for a changing world

Idaho National Laboratory Project Office I

Site Contents Water Monitoring

Home
Study Area . .
The USGS has been studying the area's water resources since the INL
Publications was established in 1949, Initially, our studies focused on quantifying
Core Storage Library the volume of water in the eastern Snake River Plain aquifer and
determining if the water quality was adequate for industrial use. As
concerns mounted about the presence of radicactive and chemical
Web-accessible Databases = | wastes in the eastern Snake River Plain aquifer, we turned our
attention to understanding the extent and movement of contamination
in the area’s vital groundwater.

Water Archive Library

Learn More

About Us

In cooperation with the U.5. Department of Energy, we currently
monitor groundwater and surface-water quality as well as streamflow
Discrete Studies at seven surface water sites. Stage information at Mackay Reservoir
WATER MONITORING is also available through other funding partners.

Scientific Topics

Crilling and Coring . ] =
Water samples are collected and analyzed for selected common ions, usGS technician sampling for

Geophysical Logging trace elements, nutrients, radiochemical constituents, and organic dissolved gases, photo by USGS
compounds. Samples are analyzed by the Radiclogical and Environmental Sciences Laboratory and

the USGS National Water Quality | aboratory.

Video Logging

Groundwater Flow Maodeling

Geochemical Modeling Since 1966, we've archived "raw" samples from each of our groundwater and surface water
monitoring events. These samples are available to researchers.

Multilevel monitoring systems

http://id.water.usgs.gov/projects/INL
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National Water Information System: Mapper

L0 sites | [E) Map
+% Search
Search by Street Address:

Enter Street Address

Search by Place Mame:

Enter Place Name

Search by Site Number(s):

Enter Site Number(s)
Search by State/Territory:

Search by Watershed Region:

Surface-Water Sites
Groundwater Sites
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Site Information

Site Number: 434126112550701
' Site Name: 04N 30E 07ADB1 USGS 12
Site Type: Well
Agency: USGS
Access Data
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ed in cooperation with the U.S. Department of Energy

Steady-State and Transient Models of Groundwater
Flow and Advective Transport, Eastern Snake River eV e O I I l e n
Plain Aquifer, Idaho National Laboratory and Vicinity,

Idaho

Scientific Investigations Report 2010-5123

EXPLANATION

il ez, Yellowstone
Irrigated acreage, 1980 = cm

USS. Department of the Interior
US. Geological Survey

g Plateau
— ) = YWater-table contours, 1980 -
{Lindholm and others, 1987}

«+—— Regional ground-water flowline,

A Comparizon of U.5. G 1980 - (Ackerman, 1995)

diel Esti

USGS modse area

Springs
Area 10 20 30 40 Miles

Twin Falls = Z 20 40 60 Kllometers
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B. Uncertainty based on the USG5-INL network
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ldaho Completion Project

Where is the best place to
monitor?

How many wells are needed to do
the job?

Can it be shown that sites selected
for long-term monitoring are
reliable ... can they be depended
upon for early-warning?

Are model predictions of
contaminant movement reliable
and defensible?

aUSGS
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DOE/ID-22219

Prepared in cooperation with the U.S. Department of Energy

Water-Quality Characteristics and Trends for Selected Sites
At and Near the Idaho National Laboratory, Idaho, 1949-2009

(432740113044501)

|
|
|
£ 5 =

& oy
5 m 205

USGS 32 (434444112322101)
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Optimization of Water-Level Monitoring Networks in the
Eastern Snake River Plain Aquifer Using a Kriging-Based
Genetic Algorithm Method

Scientific Investigations Report 2013-5120

U.S. Department of the Interior
U.S. Geological Survey




Any Questions?

Roy Bariholomay
phone: (208) 326-2157
ematl: rebarti@uses. eoy

Website: hiip://id. water.usgs.gov/projects/INL/
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