Chapter 6 Highlights (2020)
One potential pathway for exposure from contaminants released at the Idaho National Laboratory (INL) Site is
through the groundwater pathway. Historic waste disposal practices have produced localized areas of chemical and
radiochemical contamination beneath the INL Site in the eastern Snake River Plain aquifer. These areas are regularly
monitored by the U.S. Geological Survey, and reports are published showing the extent of contamination plumes.
Results for most monitoring wells within the plumes show decreasing concentrations of tritium, strontium-90, and
iodine-129 over the past 20 years. The decrease is probably the result of radioactive decay, discontinued disposal,
dispersion, and dilution within the aquifer.
In 2020, USGS sampled 26 groundwater monitoring wells and one perched water well at the INL Site for analysis of 61 purgeable (volatile) organic compounds. Eleven purgeable organic compounds were detected in at least one
well. Most of the detected concentrations were less than maximum contaminant levels (MCLs) established by the
Environmental Protection Agency (EPA) for public drinking water supplies. One exception was carbon tetrachloride, detected in the production well at the Radioactive Waste Management Complex. This compound has shown a
decreasing trend since 2005 and is removed from the water prior to human consumption. Trichloroethene was also
detected above the MCL at a well at Test Area North where there is a known groundwater plume containing this contaminant being treated.
Groundwater surveillance monitoring required in area-specific Records of Decision under the Comprehensive
Environmental Response, Compensation, and Liability Act was performed at Waste Area Groups (WAGs) 1 ‒ 4,
WAG 7, and WAG 9 in 2020.
In addition to the ATR Complex and Materials and Fuels Complex, the INL contractor also monitors groundwater at the Remote-Handled Low-Level Waste Disposal Facility (RHLLW) for surveillance of select radiological
analytes. Ground water samples were collected from three monitoring wells at the RHLLW in 2020. The 2020 results
show no discernable impacts to the aquifer.
There are 10 drinking water systems on the INL Site monitored by INL and ICP contractors. . All contaminant
concentrations measured in drinking water systems in 2020 were below regulatory limits. Because of the potential
impacts to workers at Central Facilities Area from an upgradient plume of radionuclides in the eastern Snake River
Plain aquifer, the potential effective dose equivalent from ingesting radionuclides in water was calculated. The estimated annual effective dose equivalent to a worker from consuming all their drinking water at Central Facilities Area
during 2020 was 0.118 mrem (1.18 μSv). This value is below the EPA standard of 4 mrem/yr for public drinking
water systems.
Drinking water and springs were sampled by the Environmental Surveillance, Education, and Research contractor in the vicinity of the INL Site and analyzed for gross alpha and gross beta activity and tritium. Some locations
were co-sampled with the state of Idaho Department of Environmental Quality INL Oversight Program. Results
were consistent with historical measurements and do not indicate any impact from historical INL Site releases.

6.
ENVIRONMENTAL MONITORING
PROGRAMS: EASTERN SNAKE RIVER
PLAIN AQUIFER MONITORING
The eastern Snake River Plain Aquifer serves as the
primary source of drinking water and crop irrigation in
the upper Snake River Basin. This chapter presents the

results of water monitoring conducted on and off the
Idaho National Laboratory (INL) Site within the eastern
Snake River Plain Aquifer hydrogeologic system. This
includes collection of water from the aquifer (including
drinking water wells); downgradient springs along the
Snake River where the aquifer discharges water (Figure
6-1); and an ephemeral stream (the Big Lost River),
which flows through the INL Site and helps to recharge
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Figure 6-1. The Eastern Snake River Plain Aquifer and Direction of Groundwater Flow.
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the aquifer. The purpose of the monitoring is to ensure
that:
•

The eastern Snake River Plain groundwater is
protected from contamination from current INL Site
activities

•

Areas of known underground contamination from
past INL Site operations are monitored and trended

•

Drinking water consumed by workers and visitors at
the INL Site and by the public downgradient of the
INL Site is safe

•

The Big Lost River, which occasionally flows
through the INL Site, is not contaminated by INL
Site activities before entering the aquifer via channel
loss and playas on the north end of the INL Site.

samples for radionuclides and inorganic constituents,
including trace elements, and 40 samples for
purgeable organic compounds. USGS INL Project
Office personnel also published four documents
covering hydrogeologic conditions and monitoring
at the INL Site. The abstracts to these reports are
presented in Chapter 10.
•

The Idaho Cleanup Project (ICP) Core contractor
conducts groundwater monitoring at various Waste
Area Groups (WAGs) delineated on the INL Site
(Figure 6-3) for compliance with the Comprehensive
Environmental Response, Compensation, and
Liability Act (CERCLA), as well as drinking water
monitoring at the Idaho Nuclear Technology and
Engineering Center (INTEC) and Radioactive Waste
Management Complex (RWMC). In 2020, the ICP
Core contractor monitored groundwater at Test
Area North (TAN), Advanced Test Reactor (ATR)
Complex, INTEC, Central Facilities Area (CFA),
and RWMC (WAGs 1, 2, 3, 4, and 7 respectively).
Table 6-2 summarizes the routine monitoring for the
ICP Core contractor drinking water program. The
ICP Core contractor collected and analyzed 133
drinking water samples for microbiological hazards,
radionuclides, inorganic compounds, disinfection
byproducts, and volatile organic compounds (VOCs)
in 2020.

•

The INL contractor monitors groundwater at the
Materials and Fuels Complex (MFC) (WAG 9), ATR
Complex, and Remote Handled Low-Level Waste
(RHLLW) Disposal Facility and drinking water
at eight INL Site facilities: ATR Complex, CFA,
Critical Infrastructure Test Range Complex (CITRC),
Experimental Breeder Reactor-I (EBR-I), the Gun
Range, Main Gate, MFC, and TAN/Contained Test
Facility (CTF). Table 6-3 summarizes the routine
monitoring for the INL contractor drinking water
program. In 2020, the INL contractor sampled
and analyzed 206 groundwater and 362 drinking
water samples, which included 68 non-routine and
30 performance samples for varying constituents
including radionuclides, inorganic compounds, and
VOCs.

•

The Environmental Surveillance, Education and
Research (ESER) contractor collects drinking
water samples from around the INL Site, as well as
samples from natural surface waters on and off the

Analytical results are compared to applicable regulatory guidelines for compliance and informational purposes. These include the following:
•

State of Idaho groundwater primary and secondary
constituent standards (Ground Water Quality Rule,
IDAPA 58.01.11)

•

U.S. Environmental Protection Agency (EPA)
health-based maximum contaminant levels (MCLs)
for drinking water (40 Code of Federal Regulations
[CFR] 141)

•

U.S. Department of Energy Derived Concentration
Standards for ingestion of water (DOE 2011).

6.1

Summary of Monitoring Programs

Four organizations monitor the eastern Snake River
Plain Aquifer hydrogeologic system:
•

The United States Geological Survey (USGS) INL
Project Office performs groundwater monitoring,
analyses, and scientific studies to improve the
understanding of the hydrogeological conditions
that affect the movement of groundwater and
contaminants in the eastern Snake River Plain
Aquifer underlying and adjacent to the INL Site.
USGS utilizes an extensive network of strategically
placed monitoring wells on the INL Site (Figure 6-2)
and at locations throughout the eastern Snake River
Plain.
Table 6-1 summarizes the USGS routine
groundwater surveillance program. In 2020, USGS
personnel collected and analyzed more than 1,200
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Figure 6-2. USGS Groundwater Monitoring Locations on and off the INL Site.

INL Site. This includes the Big Lost River, which
occasionally flows through the INL Site, and springs
along the Snake River that are downgradient from
the INL Site. A summary of the program may be
found in Table 6-4. In 2020, the ESER contractor
sampled and analyzed 26 surface and drinking water
samples. Samples were not collected from the Big
Lost River in 2020 since the river had very limited
flow that only lasted a couple of days in March and
May 2020.
Details of the aquifer, drinking water, and surface
water programs may be found in the Idaho National
Laboratory Site Environmental Monitoring Plan (DOEID 2014a) and Idaho National Laboratory Groundwater
Monitoring and Contingency Plan Update (DOE-ID
2019).

6.2

Hydrogeologic Data Management

Over time, hydrogeologic data at the INL Site have
been collected by organizations including USGS, current
and past contractors, and other groups. The following
data management systems are used:
•

The Environmental Data Warehouse is the official
long-term environmental data management and
storage location for ICP Core and INL programs.
The Environmental Data Warehouse houses sampling
and analytical data generated by site contractors and
the USGS. It stores comprehensive information
pertaining to wells, including construction, location,
completion zone, type, and status.

•

The ICP Core Sample and Analysis Management
Program consolidates environmental sampling
activities and analytical data management. The
Sample and Analysis Management Program provides
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Table 6-1. USGS Monitoring Program Summary (2020).

a single point of contact for obtaining analytical
laboratory services and managing cradle-to-grave
analytical data records.
•

The USGS Data Management Program involves
putting all data in the National Water Information
System, which is available online at https://
waterdata.usgs.gov/id/nwis/nwis.

6.3
U.S. Geological Survey Radiological
Groundwater Monitoring at the Idaho
National Laboratory Site
Historical waste disposal practices have produced
localized areas of radiochemical contamination in the
eastern Snake River Plain Aquifer beneath the INL Site.
Presently, strontium-90 (90Sr) is the only radionuclide
that continues to be detected by the ICP Core contrac-
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Figure 6-3. Map of the INL Site Showing Locations of Facilities and Corresponding WAGs.
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Table 6-2. ICP Core Contractor Drinking Water Program Summary (2020).

Table 6-3. INL Contractor Drinking Water Program Summary (2020).
T�pe of :\nal�sis
Gross alpha
Gross betaa
Tritiuma

a

Frequenc� (onsite)

\laxinwm Contaminant LeHI

8 semiannually
8 semiannually
10 annually, 10
semiannually
1 semiannually

15 pCi/L
4 mrem/yr
20,000 pCi/L

Iodine-129b
1 pCi/L
Parameters required by
the state of Idaho under
8 triennially
Varies
authority of the Safe
Drinking Water Act
10 mg/L (as nitrogen)
10 annually
Nitrate0
If < 40 samples/ month, no more
Microbes (i.e., total
14 monthly
coliform and E. coli)
than one positive for total coliform
1 annual
Total trihalomethanesd
0.08 mg/L
1 annual
0.06 mg/L
Haloacetic acidsd
d
35 triennially
0.015/1.3 mg/L
Lead/Copper
a. Gross alpha, beta, and tritium are sampled at all INL water systems (i.e., TAN/CTF, ATR
Complex raw/drinking water, CFA, Gun Range, EBR-1, CITRC, Main Gate, and MFC).
b. Iodine-129 is only sampled at the CFA water system.
c. Nitrate and microbes are sampled at all INL water distribution systems. Nitrites were
sampled in 2020.
d. Total trihalomethanes, haloacetic acids (HAAS), and lead/copper are only sampled at ATR
Complex, CFA, MFC, and TAN/CTF water systems.
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Table 6-4. Environmental Surveillance, Education, and Research Program Surface and Drinking Water
Summary (2020).
		

tor and USGS above the primary constituent standard in
some surveillance wells between INTEC and CFA, and
at TAN. Other radionuclides (e.g., gross alpha) have
been detected above the primary constituent standard in
wells monitored at individual WAGs.
Tritium – Because tritium is equivalent in chemical
behavior to hydrogen—a key component of water—it
has formed the largest plume of any of the radiochemical
pollutants at the INL Site. The configuration and extent
of the tritium contamination area, based on the most recent published USGS data (2018), are shown in Figure
6-4 (Bartholomay et al. 2020). The area of contamination within the 500-pCi/L contour line decreased from
about 103 km2 (40 mi2) in 1991 to about 52 km2 (20 mi2)
in 1998 (Bartholomay et al. 2000). The area of elevated
tritium concentrations near CFA likely represents water
originating at INTEC some years earlier when larger
amounts of tritium were disposed. This source is further
supported by the fact that there are no known sources of
tritium contamination to groundwater at CFA.

Two monitoring wells downgradient of ATR Complex (USGS-065) and INTEC (USGS-114) have continually shown the highest tritium concentrations in the aquifer over the past 20 years (Figure 6-5). For this reason,
these two wells are considered representative of maximum concentration trends in the rest of the aquifer. The
tritium concentration in USGS-065 near ATR Complex
decreased from 1,610 ± 90 pCi/L in 2019 to 1,600 ± 90
pCi/L in 2020; the tritium concentration in USGS-114,
south of INTEC, decreased from 5,041 ± 200 in 2019 to
3,912 ± 173 pCi/L in 2020.
The Idaho primary constituent standard for tritium
(20,000 pCi/L) in groundwater is the same as the EPA
MCL for tritium in drinking water. The values in Wells
USGS-065 and USGS-114 dropped below this limit
in 1997 as a result of radioactive decay (tritium has a
half-life of 12.33 years), ceased tritium disposal, advective dispersion, and dilution within the aquifer. A 2015
report by the USGS (Davis et al. 2015) indicated that
water quality trends for tritium in all but one well at the
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Figure 6-4. Distribution of Tritium (pCi/L) in the Eastern Snake River Plain Aquifer on the INL Site in 2018
(from Bartholomay et al. 2020).
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Figure 6-5. Long-term Trend of Tritium in Wells USGS-065 and -114 (2000–2020).
due, in part, to a lack of recharge from the Big Lost River
that would dilute the 90Sr. Other reasons may include increased disposal of other chemicals into the INTEC percolation ponds, which may have changed the affinity of
90
Sr on soil and rock surfaces, causing it to become more
90
Srontium-90 – The configuration and extent of Sr
mobile (Bartholomay et al. 2000). A 2015 report by the
in groundwater, based on the latest published USGS data, USGS (Davis et al. 2015) indicated that water quality
are shown in Figure 6-6 (Bartholomay et al. 2020). The
trends for 90Sr in all but two perched water wells at the
contamination originates at INTEC from historical injec- INL Site showed decreasing or no trends.
tion of wastewater. No 90Sr was detected by USGS in the
Summary of other USGS Radiological Groundwaeastern Snake River Plain Aquifer near ATR Complex
90
ter
Monitoring
– USGS collects samples annually from
during 2020. All Sr at ATR Complex was disposed to
select
wells
at
the
INL Site for gross alpha, gross beta,
infiltration ponds in contrast to the direct injection that
90
gamma spectroscopy analyses, and plutonium and amerioccurred at INTEC. At ATR Complex, Sr is retained
cium isotopes (Table 6-1). Results for wells sampled in
in surficial sedimentary deposits, interbeds, and perched
90
groundwater zones. The area of Sr contamination from 2020 are available at https://waterdata.usgs.gov/id/nwis/.
Monitoring results for 2016–2018 are summarized in
INTEC is approximately the same as it was in 1991.
Bartholomay et al. (2020). During 2016–2018, concenThe 90Sr trend over the past 20 years (2000–2020) in trations of cesium-137 (137Cs) were greater than or equal
Wells USGS-047, USGS-057, and USGS-113 is shown
to the reporting level in one well, and concentrations of
in Figure 6-7. Concentrations in Well USGS-047 have
plutonium-238, plutonium-239/240, and americium-241
varied through time but indicate a general decrease.
in all samples analyzed were less than the reporting
Concentrations in Wells USGS-057 and USGS-113 also
level. In 2016–2018, reportable concentrations of gross
have generally decreased during this period. The varialpha radioactivity were observed in six of the 55 wells
ability of concentrations in some wells was thought to be and ranged from 6 ± 2 to 141 ± 29 pCi/L. Beta radioacINL Site showed decreasing or no trends, and the well
that showed the increasing trend changed to a decreasing
trend when data through 2018 were analyzed (Bartholomay et al. 2020, Figure 15).
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Figure 6-6. Distribution of 90Sr (pCi/L) in the Eastern Snake River Plain Aquifer on the INL Site in 2018
(from Bartholomay et al. 2020).
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Figure 6-7. Long-term Trend of 90Sr in Wells USGS-047, -057, and -113 (2000–2020).

tivity exceeded the reporting level in most of the wells
sampled, and concentrations ranged from 2.4 ± 0.8 to
1,390 ± 80 pCi/L (Bartholomay et al. 2020).
USGS periodically has sampled for iodine-129 (129I)
in the eastern Snake River Plain Aquifer. Monitoring
programs from 1977, 1981, 1986, 1990, 1991, 2003,
2007, 2011, and 2012 were summarized in Mann et al.
(1988), Mann and Beasley (1994), and Bartholomay
(2009, 2013). The USGS sampled for 129I in wells at the
INL Site in the fall of 2017 and collected additional samples in the spring of 2018. Average concentrations of 15
wells sampled in 1990–1991, 2003, 2007, 2011–2012,
and 2017–2018 decreased from 1.15 pCi/L in 1990–1991
to 0.168 pCi/L in 2017–2018. The maximum concentration in 2011 was 1.02 ± 0.04 pCi/L in a monitoring well
southeast of INTEC—the drinking water standard for
129
I is 1 pCi/L. The concentration in that same well in
2017 decreased to 0.877 ± 0.032 pCi/L. Concentrations
around INTEC showed slight decreases from samples
collected in previous sample periods, and the decreases
are attributed to discontinued disposal, as well as dilution and dispersion in the aquifer. The configuration and
extent of 129I in groundwater, based on the 2017–2018

USGS data (most current published date), are shown in
Figure 6-8 (Maimer and Bartholomay, 2019).

6.4
U.S. Geological Survey Nonradiological Groundwater Monitoring at the
Idaho National Laboratory Site
USGS collects samples annually from select wells
at the INL Site for chloride, sulfate, sodium, fluoride,
nitrate, chromium, and selected other trace elements and
purgeable organic compounds (Table 6-1). Bartholomay
et al. (2020) provides a detailed discussion of results for
samples collected during 2016–2018. Chromium had a
concentration at the MCL of 100 μg/L in Well 65 in 2009
(Davis et al. 2013), but its concentration has been below
the MCL since then and was 78.5 μg/L in 2020; this well
has shown a long-term decreasing trend (Davis et al.
2015, Appendix D).
Concentrations of chloride, nitrate, sodium, and sulfate historically have been above background concentrations in many wells at the INL Site, but concentrations
were below established MCLs or secondary MCLs in all
wells during 2018 (Bartholomay et al. 2020).
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Figure 6-8. Distribution of 129I in the Eastern Snake River Plain Aquifer on the INL Site in 2017–2018
(from Maimer and Bartholomay 2019).
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VOCs are present in water from the eastern Snake
River Plain Aquifer because of historical waste disposal
practices at the INL Site. Products containing VOCs
were used for degreasing, decontamination, and other
activities at INL Site facilities. The USGS sampled for
purgeable (volatile) organic compounds in groundwater
at the INL Site during 2020. Samples from 26 groundwater monitoring wells and one perched well were collected and submitted to the USGS National Water Quality Laboratory in Lakewood, Colorado, for analysis of 61
purgeable organic compounds. USGS reports describe
the methods used to collect the water samples and ensure
sampling and analytical quality (Mann 1996; Bartholomay et al., 2003; Knobel et al. 2008; and Bartholomay
et al. 2014). Eleven purgeable organic compounds were
detected above the laboratory reporting level of 0.2 or
0.1 μg/L in at least one well on the INL Site (Table 6-5).
Historically, concentrations of VOCs in water samples from several wells at and near the RWMC exceeded
the reporting levels (Bartholomay et al. 2020). However,
concentrations for all VOCs except tetrachloromethane
(also known as carbon tetrachloride) were less than the
MCL for drinking water (40 CFR 141, Subpart G). The
production well at the RWMC was monitored monthly
for tetrachloromethane during 2020, and concentrations
exceeded the MCL of 5 μg/L during 8 of the 12 months
(Table 6-6).
Concentrations have routinely exceeded the MCL
for tetrachloromethane in drinking water (5 μg/L) at
RWMC since 1998. (Note: VOCs are removed from the
production well water prior to human consumption—see
Section 6.7.4.) Trend test results for tetrachloromethane
concentrations in water from the RWMC production well
indicated a statistically significant increase in concentrations has occurred from 1989 through 2015; however,
Bartholomay et al. (2020) indicated that more recent data
through 2018 showed no trend for the entire dataset and
a decreasing trend for data collected since 2005. The
more recent decreasing trend indicates that engineering
practices designed to reduce VOC movement to the aquifer are having a positive effect.
Concentrations of tetrachloromethane from USGS87 and USGS-120, south of the RWMC, have had an
increasing trend since 1987, but concentrations have decreased through time at USGS-88 (Davis et al. 2015).

Silvery Lupine
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Trichloroethylene (trichloroethene) (TCE) exceeded
the MCL of 5 μg/L from one sample collected from Well
GIN 2 at TAN (Table 6-5). There is a known groundwater TCE plume being treated at TAN, as discussed in
more detail in Section 6.5.1.

6.5
Comprehensive Environmental
Response, Compensation, and Liability Act
Groundwater Monitoring During 2020
CERCLA activities at the INL Site are divided into
WAGs that roughly correspond to the major facilities,
with the addition of the INL Site-wide WAG 10. Locations of the various WAGs are shown in Figure 6-3. The
following subsections provide an overview of groundwater sampling results. More detailed discussions of
CERCLA groundwater sampling can be found in the
WAG-specific monitoring reports within the CERCLA
Administrative Record at https://fluor-idaho.com/arir/.
WAG 8 is managed by the Naval Reactors Facility and is
not discussed in this report.

6.5.1 Summary of Waste Area Group 1
Groundwater Monitoring Results
Groundwater is monitored at WAG 1 (TAN) to
evaluate the progress of the remedial action at TAN. The
VOC groundwater plume at TAN has been divided into
three zones for the three different remedy components.
The three remedy components work together to remediate the entire VOC plume. The monitoring program and
results are summarized by plume zone in the following
paragraphs.
Hot Spot Zone (historical TCE concentrations exceeding 20,000 μg/L) – In-situ bioremediation (ISB) was
used in the hot spot (near Well TSF-05) to create conditions favorable for naturally occurring anaerobic bacteria
in the aquifer to break down chlorinated solvents (principally TCE). The hot spot concentration was defined using TCE data from 1997 (Figure 6-9) and is not reflective
of current concentrations (Figure 6-10). With regulatory
agency concurrence, an ISB rebound test began in July
2012 to determine if the residual TCE source in the aquifer had been sufficiently treated. Currently, the ISB rebound test has been split into two components: 1) an ISB
rebound test for the area near the former injection Well
TSF-05 and 2) ISB activities to treat the TCE source affecting Well TAN-28.

Table 6-5. Purgeable Organic Compounds in Annual USGS Groundwater Well Samples (2020).

Evening Tufted Primrose
(Oenothera caespitosa)

Environmental Monitoring Programs:
Eastern Snake River Plain Aquifer Monitoring 6.15

Table 6-6. Purgeable Organic Compounds in Monthly Production Well Samples at the RWMC (2020).
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Figure 6-9. TCE Plume at TAN in 1997.
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Figure 6-10. Distribution of TCE in the Snake River Plain Aquifer from April–June 2020.

Evening Tufted Primrose
(Oenothera caespitosa)

Environmental Monitoring Programs:
Eastern Snake River Plain Aquifer Monitoring 6.19

In 2020, data collected during the ISB rebound test
for the area near the former injection Well TSF-05 indicated that anaerobic conditions created by ISB were still
present in the hot spot area, and that TCE concentrations
were near or below MCLs in the wells near the former
injection Well TSF-05 (Figure 6-10). After background
aquifer conditions are re-established, the effectiveness of
the ISB part of the remedy will be evaluated (DOE-ID
2020a).
TCE data from Wells TAN-28 and TAN-1860A indicated that there was an untreated source in the aquifer.
To treat the TCE source responsible for elevated TCE
concentrations in Wells TAN-28 and TAN-1860A, ISB
injections were made into Well TAN-1860A. Three ISB
injections were made during 2020 into Well TAN-1860A,
and one injection was made into Well TAN-37A.
Medial Zone (historical TCE concentrations
between 1,000 and 20,000 μg/L) – A pump and treat
system has been used in the medial zone. The pump
and treat system extracts contaminated groundwater, circulates the groundwater through air strippers to remove
VOCs like TCE, and reinjects treated groundwater into
the aquifer. The New Pump and Treat Facility was generally operated Monday–Thursday in 2020, except for
shutdowns due to maintenance or to COVID-19 operation restrictions. All 2020 New Pump and Treat Facility
compliance samples were below the discharge limits.
TCE concentrations used to define the medial zone
(1,000–20,000 μg/L) are based on data collected in 1997,
before remedial actions started (Figure 6-9), and do not
reflect current concentrations (Figure 6-10). In 2020, no
wells were above 1,000 µg/L used to define the medial
zone. The TCE concentrations in Wells TAN-33, TAN36, and TAN-44 near the New Pump and Treat Facility
are used as indicators of TCE concentrations migrating
past the New Pump and Treat Facility extraction wells
into the distal zone. In 2020, TCE concentrations for
Wells TAN-33, TAN-36, and TAN-44 ranged from 15.8
to 41.3 μg/L.
Distal Zone (historical TCE concentrations between 5 and 1,000 μg/L) – Monitored natural attenuation
is the remedial action for the distal zone of the plume, as
defined by 1997 TCE concentrations (Figure 6-9). Monitored natural attenuation is the sum of physical, chemical, and biological processes that act without human intervention to reduce the mass, toxicity, mobility, volume,

or concentration of contaminants in groundwater. Institutional controls are in place to protect current and future
users from health risks associated with groundwater contamination until concentrations decline through natural
attenuation to below the MCL.
TCE data collected in 2020 from the distal zone
wells indicate that all wells are consistent with the model
predictions, but additional data are needed to confirm
that the monitored natural attenuation part of the remedy
will meet the remedial action objective of all wells below
the MCL by 2095. The TCE data from the plume expansion wells suggest that plume expansion is currently
within the limits allowed in the Record of Decision
Amendment (DOE-ID 2001).
Radionuclide Monitoring – In addition to the VOC
plume, 90Sr, 137Cs, tritium, and uranium-234 (234U) are
listed as contaminants of concern in the Record of
Decision Amendment (DOE-ID 2001). Strontium-90
and 137Cs are expected to naturally decline below their
respective MCLs before 2095. However, wells in the
source/ISB area currently show elevated 90Sr and 137Cs
concentrations compared to levels prior to starting ISB.
The elevated 90Sr and 137Cs concentrations are due to
enhanced mobility created by elevated concentrations of
competing cations (calcium, magnesium, sodium, and
potassium) for adsorption sites in the aquifer. The elevated cation concentrations are due to ISB activities to
treat VOCs. As competing cation concentrations decline
toward background conditions, 90Sr and 137Cs are trending lower. The radionuclide concentrations are expected
to continue to decrease, and concentration trends will
continue to be evaluated to determine if the remedial
action objective of declining below MCLs by 2095 will
be met. All 2020 results for tritium are below the MCL
of 20,000 pCi/L with the highest tritium result of 1,880
pCi/L at Well TAN-28. Sampling will be conducted for
234
U after ISB conditions dissipate because ISB conditions suppress uranium concentrations.

6.5.2 Summary of Waste Area Group 2
Groundwater Monitoring Results
Groundwater samples were collected from seven
aquifer wells for monitoring WAG 2, ATR Complex, during 2020 (Figure 6-11). Aquifer samples were analyzed
for 90Sr, gamma-emitting radionuclides (target analyte is
cobalt-60), tritium, and chromium (filtered). The data
for the October 2020 sampling event will be included in
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Figure 6-11. Locations of WAG 2 Aquifer Monitoring Wells.
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the Fiscal Year 2021 Annual Report for WAG 2 (DOE-ID
2021a). The October 2020 sampling data are summarized in Table 6-7.
No analyte occurred above its MCL in the Snake
River Plain Aquifer at WAG 2. The highest chromium
concentration occurred in Well USGS-065 at 85.1 μg/L
and was below the MCL of 100 μg/L. The chromium
concentration in Well TRA-07 was also elevated at 84.3
μg/L. Compared to the previous year, the chromium
concentration increased in both TRA-07 and USGS-065.
However, the chromium concentrations in both wells are
in long-term declining trends.
Tritium was the only radionuclide analyte detected in
the aquifer and was below the MCL of 20,000 pCi/L in
all wells sampled. The highest tritium concentration was
3,380 pCi/L in Well TRA-07. In the past, Well TRA-08
had detections of 90Sr, but since October 2010, 90Sr has
been below detection limits.
Chromium and tritium concentrations in the aquifer
have declined faster than predicted by the WAG 2 models used for the Operable Unit 2-12 Record of Decision
and the revised modeling performed after the first fiveyear review (DOE-NE-ID 2005).
The October 2020 eastern Snake River Plain Aquifer
water table map prepared for the vicinity of ATR Complex was consistent with previous maps showing general
groundwater flow direction to the southwest. Water levels in the vicinity of ATR Complex declined by approxi-

mately 0.49 ft on average from October 2019 to October
2020.

6.5.3 Summary of Waste Area Group 3
Groundwater Monitoring Results
At INTEC, groundwater samples were collected
from 14 eastern Snake River Plain Aquifer monitoring
wells during 2020 (Figure 6-12). Groundwater samples
were analyzed for a suite of radionuclides and inorganic
constituents, and the data are summarized in the 2020
Annual Report (DOE-ID 2021b). Table 6-8 summarizes
the maximum concentrations observed, along with the
number of MCL exceedances reported for each constituent.
Strontium-90, Technetium-99 (99Tc), 129I, and nitrate
exceeded their respective drinking water MCLs in one or
more of the eastern Snake River Plain Aquifer monitoring wells at or near INTEC, with 90Sr exceeding its MCL
by the greatest margin. Strontium-90 concentrations
remained above the MCL (8 pCi/L) at five of the well
locations sampled. During 2020, the highest 90Sr level
in eastern Snake River Plain Aquifer groundwater was at
monitoring Well USGS-047 (16.3 ± 1.47 pCi/L), located
south (down-gradient) of the former INTEC injection
well. All well locations showed similar or slightly lower
90
Sr levels compared to those reported during the previous sampling events.
Technetium-99 was detected above the MCL (900
pCi/L) at two monitoring wells. During 2020, the
highest 99Tc level in eastern Snake River Plain Aquifer

Table 6-7. WAG 2 Aquifer Groundwater Quality Summary (October 2020).
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Figure 6-12. Locations of WAG 3 Monitoring Wells.
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Table 6-8. Summary of Constituents Detected in WAG 3 Aquifer Monitoring Wells (Fiscal Year 2020).
Snake River Plain Aquifer Groundwater – April
2020
EPA
Maximum
Number of
Constituent
MCLa
Units
Reported Value
Resultsb
Results >MCLb
Gross alpha
15
pCi/L
NDc
16
0
d
Gross beta
NA
pCi/L
733 ± 8.37
16
NAd
Cesium-137
200
pCi/L
NDc
16
0
e
Strontium-90
8
pCi/L
16.3 ± 1.47
16
5
Technetium-99
900
pCi/L
1,500 ± 86.3
16
2
Iodine-129
1
pCi/L
1.29 ± 0.169 Jc
16
1
Tritium
20,000
pCi/L
1,660 ± 207
16
0
f
Plutonium-238
15
pCi/L
16
0
f
Plutonium-239/240
15
pCi/L
16
0
Uranium-233/234
NAg
pCi/L
2.05 ± 0.247
16
NA
Uranium-235
NAg
pCi/L
0.153 ± 0.0589 Jc
16
NA
g
Uranium-238
NA
pCi/L
1.11 ± 0.167
16
NA
Bicarbonate
NA
mg/L
154
16
NA
Calcium
NA
mg/L
58.8
16
NA
Chloride
250
mg/L
88.4
16
0
c
Magnesium
NA
mg/L
18.9 NJ
16
NA
Nitrate/Nitrite (as N)
10
mg/L
13.6
16
1
Potassium
NA
mg/L
4.2 EJc
16
NA
Sodium
NA
mg/L
26.7
16
NA
Sulfate
250
mg/L
35.3
16
0
380
Total dissolved solids
500
mg/L
16
0
a. EPA = Environmental Protection Agency; MCL = maximum contaminant level
b. Does not include field duplicates.
c. Data-qualifier flags:
ND = constituent not detected in sample
J = estimated detection
NJ = matrix spike sample recovery is not within specified control limits; estimated value
EJ = percent difference of sample and serial dilution is >10%, estimated detection
d. NA = not applicable
e. Bold values exceed MCL.
f. Gross alpha did not exceed 15 pCi/L; constituent not analyzed.
g. Not applicable because values are reported in pCi/L. EPA MCL is reported in mass units (µg/L).

groundwater was at Well ICPP-MON-A-230 (1,500 ±
86.3 pCi/L), located north of the INTEC Tank Farm. All
wells sampled showed stable or declining trends from the
previous reporting period.

Nitrate was detected in all wells sampled during this
reporting period. The highest concentration was reported
at Well ICPP-2021-AQ (13.6 mg/L as N). This was the
only location where the nitrate concentration exceeded
the MCL (10 mg/L as N). This well is located relatively
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close to the Tank Farm and shows groundwater quality
impacts attributed to past releases of Tank Farm liquid
waste. Nitrate concentrations were similar or slightly
lower than observed in previous years.

River Plain Aquifer background 235U activities are generally less than 0.15 pCi/L (95% upper tolerance limit).

Iodine-129 concentrations were below drinking
water MCLs (1 pCi/L) at all Snake River Plain Aquifer
monitoring locations, with the exception of Well USGS067, which is located east of INTEC’s former percolation
ponds, which received service wastewater until 2002.
Iodine-129 was detected at four locations, with the highest detection at Well USGS-067 (1.29 ± 7.42 pCi/L).
The detected 129I activities at USGS-067 that have approached and exceeded the MCL also have large uncertainties representing the range of true activity, with the
2020 detection of 1.29 pCi/L potentially being below the
MCL at 0.952 pCi/L.

The WAG 4 groundwater monitoring consists of two
different components: 1) CFA landfill monitoring and 2)
monitoring of a nitrate plume south of CFA. The wells
at the CFA landfills are monitored to determine potential impacts from the landfills, while the nitrate plume
south of CFA is monitored to evaluate nitrate trends.
Groundwater monitoring for the CFA landfills consisted
of sampling seven wells for metals (filtered), VOCs, and
anions (nitrate, chloride, and sulfate) and two wells for
VOCs only, in accordance with the long-term monitoring
plan (DOE-ID 2018a). Four wells south of CFA were
sampled for nitrate, sulfate, and chloride to monitor the
CFA nitrate plume. The CFA landfill and nitrate plume
monitoring well locations are shown on Figure 6-13.

Tritium was detected in all the wells sampled, but
none of the groundwater samples exceeded the tritium
MCL (20,000 pCi/L). The highest tritium concentrations
in groundwater were reported at Well USGS-051, southeast of INTEC (1,660 ± 207 pCi/L). Tritium concentrations have declined at nearly all locations over the past
few years.
During the reporting period, no plutonium isotope
analyses were performed because the current monitoring
plan identifies the contingency for plutonium analysis
if gross alpha exceeds 15 pCi/L. Uranium-238 (238U)
was detected at all eastern Snake River Plain Aquifer
well locations, with the highest concentration at Well
ICPP-MON-A-230 (1.11 ± 0.167 pCi/L). Similarly, 234U
was also detected in all groundwater samples, with the
greatest concentrations of 2.05 ± 0.247 pCi/L at Well
ICPP-MON-A-230. Uranium-234 is the daughter product
(from alpha decay) of the long-lived, naturally occurring
238
U. All uranium results for the other wells are consistent with background concentrations reported for Snake
River Plain Aquifer groundwater. Ratios of 234U/238U
were similar to background 234U/238U activity ratios
of 1.5 to 3.1 reported for the eastern Snake River Plain
Aquifer.
Uranium-235 (235U) was detected in one groundwater
sample, USGS-067, with a concentration of 0.153 pCi/L
in the duplicate sample; the initial sample for the well
was a nondetect of 0.05 pCi/L. An evaluation of uranium
in groundwater near RWMC indicates that eastern Snake

6.5.4 Summary of Waste Area Group 4
Groundwater Monitoring Results

Analytes detected in groundwater are compared
to regulatory levels in Table 6-9. In 2020, chromium
exceeded an EPA MCL within two CFA landfill wells.
Three wells also exceeded an iron secondary maximum
containment level (SMCL), and four wells exceeded a
pH SMCL. The elevated chromium and iron concentrations probably result from the interaction of the acid
preservative in the sample bottle with particles that
passed through the groundwater filter. The elevated pH
in the four wells was due to grout placed beneath the
well screens during well construction. A complete list
of the groundwater sampling results will be included in
the Fiscal Year 2020 Annual Report for WAG 4 (DOE ID
2021c).
In the CFA nitrate plume monitoring wells south of
CFA, one well, CFA-MON-A-002, continued to exceed
the nitrate groundwater MCL of 10 mg/L-N. The nitrate
concentration in Well CFA-MON-A-002 decreased from
13.7 mg/L-N in 2019 to 13.2 mg/L-N in 2020. The nitrate concentration at Well CFA-MON-A-002 has been in
a declining trend since 2006.
The nitrate concentration of 7.30 mg/L-N in Well
CFA-MON-A-003 is below the MCL and shows a declining trend.
Water level measurements taken in the CFA area
decreased an average of 0.47 ft from August 2019 to Au-
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Figure 6-13. Locations of WAG 4/CFA Monitoring Wells.
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Table 6-9. Comparison of WAG 4 Groundwater Sampling Results to Regulatory Levels
August and September 2020.
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gust 2020. A water level contour map based on August
2020 water levels showed groundwater gradients and
flow directions consistent with previous maps (DOE-ID
2021c).

•

Tetrachloroethylene – Tetrachloroethylene
(PCE) was reportable (>1 μg/L) in Westbay Well
MIDDLE-2051 Port 12 (604-ft depth) and in Port
9 (750-ft depth). In November 2015, PCE was
detected above the MCL in Port 12 and above
the quantitation limit (1 μg/L) in Port 9. It was
later determined that PCE was not present in
the aquifer but was the result of contamination
from the tubing fluid in the Westbay monitoring
system (DOE-ID 2018b). Since 2018, ongoing
well rehabilitation for removal of PCE to achieve
less than 5 ug/L in the tubing fluid using granular
activated carbon adsorption with a filter swab has
been performed. The May 2020 event was the
first time MIDDLE-2051 was sampled since well
rehabilitation began.

•

Trichloroethylene – In May 2020, the concentrations
of reportable trichloroethylene (>1 μg/L) either
decreased or remained steady in most wells near
and downgradient of the RWMC (Figures 6-17
and 6-18), except for Wells A11A31 and M15S.
However, no concentrations were detected above the
MCL of 5 μg/L.

•

Radiological analytes – Radiological analytes
were not detected above reporting thresholds in
groundwater samples collected from the WAG 7
monitoring network in 2020.

6.5.5 Summary of Waste Area Group 7
Groundwater Monitoring Results
Groundwater samples collected from 12 monitoring wells near the RWMC in May 2020 were analyzed
for radionuclides, inorganic constituents, and VOCs. Of
the 345 analyses performed, 16 met reportable criteria
established in the Field Sampling Plan for Operable Unit
7-13/14 Aquifer Monitoring (DOE-ID 2014b). Table
6-10 lists maximum concentrations of reportable contaminants of concern in 2020, and a discussion of those
results follows. No analytes were detected above their
respective MCLs in samples collected from the aquifer in
May 2020. Figure 6-14 depicts the WAG 7 aquifer well
monitoring network.
•

Carbon tetrachloride – Carbon tetrachloride was
detected above the quantitation limit (1 μg/L) at
seven monitoring locations in May 2020 and in a
field duplicate sample taken at Well A11A31. The
carbon tetrachloride concentrations decreased
slightly in most wells near and downgradient of
the RWMC, except for Wells M15S and A11A31
(Figures 6-15 and 6-16). Future monitoring will
determine if upward trends are developing in Wells
M15S and A11A31.

Table 6-10. Summary of WAG 7 Aquifer Analyses for May 2020 Sampling.
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Figure 6-14. The WAG 7 Aquifer Well Monitoring Network at the RWMC.
•

Inorganic analytes – Inorganic analytes were not
detected above reporting thresholds in groundwater
samples collected from the WAG 7 monitoring
network in 2020.

As in previous years, groundwater level measurements in RWMC-area monitoring wells were taken prior
to sample collection for the May 2020 event. These
measurements indicate groundwater flow to the southsouthwest (Figure 6-19).

6.5.6 Summary of Waste Area Group 9
Groundwater Monitoring Results
Five wells (four monitoring and one production) at
the MFC are sampled twice per year by the INL contractor for selected radionuclides, metals, anions, cations,
and other water quality parameters, as surveillance
monitoring under the WAG 9 Record of Decision (Fig-

ure 6-20; ANL-W 1998). The reported concentrations
of analytes that were detected in at least one sample are
summarized in Table 6-11. Overall, the data show no
discernable impacts from activities at the MFC.

6.5.7 Summary of Waste Area Group 10
Groundwater Monitoring Results
In accordance with the Operable Unit 10-08 monitoring plan (DOE-ID 2016), groundwater samples are collected every two years at the locations shown on Figure
6-21. In 2020, groundwater samples were not collected
for WAG 10. WAG 10 monitoring wells will be sampled
in 2021.

6.6
Remote-Handled Low-Level Waste
Disposal Facility
The INL contractor monitors groundwater at the
RHLLW Disposal Facility to demonstrate compliance
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Figure 6-15. Carbon Tetrachloride (CCl4) Concentration Trends in Wells with Decreasing Concentrations.

Figure 6-16. Carbon Tetrachloride (CCl4) Concentration Trends in Wells with Increasing Concentrations.
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Figure 6-17. Concentration History of TCE in Aquifer Wells near the RWMC.

Figure 6-18. Concentration History of TCE in Aquifer Wells Downgradient of the RWMC.
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Figure 6-19. Groundwater-level Contours in the Aquifer near the RWMC, Based on April 2020 Measurements.
with DOE O 435.1, “Radioactive Waste Management,”
and IDAPA 58.01.11. Samples were collected from three
monitoring wells in 2020 and analyzed for gross alpha,
gross beta, carbon-14 (14C), 129I, 99Tc, and tritium in accordance with PLN-5501, “Monitoring Plan for the INL
RHLLW Disposal Facility.” Results for analytes with
positive detections are summarized in Table 6-12. Hydrogen-3 was detected in all three wells, while gross alpha and gross beta were positively detected in two of the
three wells. Carbon-14, 129I, and 99Tc were not detected
in any samples. All results are consistent with concentrations in the aquifer established prior to facility completion (INL 2017). The 2020 results show no discernable
impacts to the aquifer from RHLLW Disposal Facility
operations.

In addition to compliance monitoring of groundwater at the RHLLW Disposal Facility, facility performance
is monitored by collecting and analyzing soil-water
samples, where sufficient water is present, from vadosezone lysimeters installed in native materials adjacent to
and below the base of the vault arrays. The baseline for
the soil-water samples will be established over the initial
three years of operation in 2019, 2020, and 2021. The
second year of soil-water baseline sampling was collected in 2020. After collection of the 2021 soil-water
samples is completed, the data will be evaluated, and the
soil-water baseline will be established. Future soil-water
samples collected starting in 2022 will be compared to
the baseline measurements and used as early indicators
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Figure 6-20. Locations of WAG 9 Wells Sampled in 2020.

Table 6-11. Comparisons of Detected Analytes to Ground Water Standards at WAG 9 Monitoring Wells (2020).
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Table 6-11. Comparisons of Detected Analytes to Ground Water Standards at WAG 9 Monitoring Wells (2020).
(continued)
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Figure 6-21. Well Locations Sampled for Operable Unit 10-08.
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Figure 6-22. Well Locations Sampled for RHLLW Facility.
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Table 6-12. Radioactivity Detected in Surveillance Groundwater Samples Collected at the Remote-Handled
Low-Level Waste Disposal Facility (2020).

of facility operations and key assumptions. Soil-water
samples are analyzed for the same target and indicator
analytes as the aquifer samples (gross alpha, gross beta,
tritium, 14C, 129I, and 99Tc).

6.7

Onsite Drinking Water Sampling

The INL and ICP Core contractors monitor drinking water to ensure that it is safe for consumption and to
demonstrate that it meets federal and state regulations.
Drinking water parameters are regulated by the State of
Idaho under authority of the Safe Drinking Water Act (40
CFR 141, 142). Parameters with primary MCLs must
be monitored at least once every three years. Parameters
with SMCLs are monitored every three years based on a
recommendation by the EPA (40 CFR 143). Many parameters require more frequent sampling during an initial
period to establish a baseline, and subsequent monitoring
frequency is determined from the baseline results.
The INL Site has 10 water systems that are monitored by the INL and ICP Core contractors. The INL
contractor monitors eight of these drinking water systems
and the ICP Core contractor monitors two. The Naval
Reactors Facility also monitors a drinking water system.
The results are not included in this annual report but are
addressed in the Naval Reactors Facility Environmental
Monitoring Report for Calendar Year 2020 (FMP 2021).
According to the “Idaho Rules for Public Drinking Water
Systems” (IDAPA 58.01.08), INL Site drinking water

systems are classified as either non-transient or transient,
non-community water systems. The four INL contractor
transient, non-community water systems are at EBRI, Gun Range (Live Fire Test Range), CITRC, and the
Main Gate. The four remaining INL contractor water
systems are classified as non-transient, non-community
water systems. These systems are located at CFA, MFC,
ATR Complex, and TAN/CTF. The two ICP Core contractor non-transient, non-community water systems are
INTEC and the RWMC.
As required by the State of Idaho, the INL contractor
and the ICP Core contractor Drinking Water Programs
use EPA-approved (or equivalent) analytical methods to
analyze drinking water in compliance with current editions of IDAPA 58.01.08 and 40 CFR Parts 141–143.
State regulations also require that analytical laboratories be certified by the state or by another state whose
certification is recognized by Idaho. DEQ oversees the
certification program and maintains a list of approved
laboratories.
Because of historical or problematic contaminants
in the drinking water systems and to ensure the safety of
the water to the public, the INL and ICP Core contractors monitor certain parameters more frequently than required by regulation. For example, bacterial analyses are
conducted monthly rather than quarterly at all nine INL
contractor drinking water systems and at the two ICP

Table 6-13. Summary of INL Site Drinking Water Results (2020).
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Core contractor drinking water systems during months of
operation. Because of known groundwater plumes near
two INL contractor drinking water wells and one ICP
Core contractor drinking water well, additional sampling
is conducted for tritium at CFA and for carbon tetrachloride at RWMC.

6.7.1 Idaho National Laboratory Site
Drinking Water Monitoring Results
During 2020, the INL contractor collected 294 routine samples and 30 quality control samples from eight
INL Site drinking water systems. In addition to routine
samples, the INL contractor also collected 68 non-routine
samples after a water main was repaired, a building was
brought into service, and maintenance repairs were performed. The laboratories used to analyze the drinking
water samples are shown in Table 12-1. Table 6-13 summarizes monitoring results for 2020. The quality control
program associated with these data is discussed in Section 12.3.2.4.
All INL drinking water systems were well below
regulatory limits for drinking water or there were no de-

tections. See Table 6-13 for summary. In addition, all
water systems were sampled for nitrates and all values
were less than the MCL of 10 mg/L. The highest nitrate
values were 3.26 mg/L at CFA and 2.01/2.03 mg/L at
MFC well #1/2 respectively. Samples for total trihalomethanes (TTHMs), and haloacetic acids (HAA5) were
collected at ATR-Complex, MFC, and TAN/CTF.
In 2020 lead and copper was sampled at ATR Complex, CFA, MFC, and TAN/CTF which is required once
every three years. All water systems were below the
regulatory 90th percentile limit as shown in Table 6-13.

6.7.2 Central Facilities Area
The Central Facilities Area (CFA) water system
serves approximately 500 people daily. Since the early
1950s, wastewater containing tritium was disposed to
the eastern Snake River Plain Aquifer through injection
wells and infiltration ponds at INTEC and ATR Complex.
This wastewater migrated south-southwest in the aquifer
and is the suspected source of tritium contamination in
the CFA water supply wells. Disposing of wastewater
through injection wells was discontinued in the mid-

Figure 6-23. Tritium Concentrations in CFA Wells and Distribution System (2010–2020).
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1980s. In general, tritium concentrations in groundwater
have been decreasing (Figure 6-23) because of changes
in disposal techniques, diffusion, dispersion, recharge
conditions, and radioactive decay. The laboratory used
by the INL contractor for tritium analysis is shown in
Table 12-1. Quality control is discussed in Section
12.2.5.4.
Prior to 2008, surveillance samples for the CFA water distribution system were collected semiannually from
Well CFA #1 at CFA-651 and Well CFA #2 at CFA-642
and quarterly from the distribution manifold at CFA1603. Because the results were consistently below the
MCL for tritium, the INL contractor decreased the tritium sampling frequency to semiannually at the CFA-1603
manifold and wells. During 2020, Well CFA #1 was only
used to supply approximately 2% of the drinking water
in 2020 due to problems with the well and the pump
needing to be replaced. Well CFA #2 was used to supply
approximately 98% of the drinking water.
CFA Worker Dose. Because of the potential impacts to workers at CFA from an upgradient plume of
radionuclides in the eastern Snake River Plain Aquifer,
the potential effective dose equivalent from radioactivity
in water was calculated. For the 2020 dose calculation, it
was assumed that each worker’s total daily water intake
would come from the CFA drinking water distribution
system. The equation used to calculate the dose from
water ingestion is:
Doseingw = TConcw × Ingw × EDCT
where,
Doseingw = effective dose from ingestion of water,
mrem/yr (0.01 Sv/yr)
TConcw = average tritium concentration in drinking
water, pCi/L
Ingw = annual intake of water for an adult (L/yr)
EDCT = effective dose coefficient for tritium
ingested in water (mrem/pCi)
The values used for the variables used in the equation were:
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EDCT = 7.14 × 10-8 mrem/pCitritium(calculated from
Table A-1 of DOE [2011])
This calculation overestimates the actual dose since
workers typically consume only about half their total
intake during working hours and typically work only
240 days rather than 365 days per year. The estimated
annual effective dose equivalent to a worker from consuming all their drinking water at CFA during 2020, as
calculated from samples taken from the CFA distribution
system, was 0.118 mrem (1.18 μSv). This value is below
the EPA standard of 4 mrem/yr for public drinking water
systems.

6.7.3 Idaho Nuclear Technology and
Engineering Center
Drinking water for the Idaho Nuclear Technology
and Engineering Center (INTEC) is supplied by two
wells, CPP-04 and ICPP-POT-A-012, located north of
the facility. A disinfectant residual (chlorine) is maintained throughout the distribution system. In 2020,
drinking water samples were collected from the point of
entry to the distribution system (CPP-614) and from various buildings throughout the distribution system. The
analytical laboratories that analyzed the INTEC drinking water samples are presented in Table 12-1. Quality
control is discussed in Section 12.2.5.4. Results are presented in Tables 6-14 and 6-15 and are discussed in the
following paragraphs.
Thirty-four compliance samples were collected from
various buildings throughout the distribution system at
INTEC and analyzed for contaminants identified by the
State of Idaho per the monitoring frequency. Sample
results for these compliance samples are summarized in
Table 6-1. All detected contaminants were below the
MCL concentrations.
One hundred and fifty-four surveillance samples
were collected from various buildings throughout the
distribution system at INTEC and analyzed for total coliform, Escherichia coli (E. coli), gross alpha, gross beta,
tritium, and 90Sr. Gross beta, gross alpha, tritium, and
90
Sr were reported as absent or non-detects. Surveillance
sample results are summarized in Table 6-15.

TConcw = 2,280 pCi/L (average concentration in
water in CFA distribution system for 2020)

6.7.4 Radioactive Waste Management
Complex

Ingw = 730 L/yr (calculated from Table 3 in DOE
[2011])

The Radioactive Waste Management Center
(RWMC) production well is located in Building WMF-
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Table 6-14. 2020 Compliance Monitoring Results for the INTEC Drinking Water System – PWS #6120012.

Table 6-15. 2020 Surveillance Monitoring Results for the INTEC Drinking Water System – PWS #6120012.
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603 and is the source of drinking water for RWMC. A
disinfectant residual (chlorine) is maintained throughout
the distribution system. Historically, carbon tetrachloride, total xylenes, and other VOCs had been detected in
samples collected at the WMF-603 production well and
at the point of entry to the distribution system (WMF603). In July 2007, a packed tower air stripping treatment system was placed into operation to remove the
VOCs from the groundwater prior to human consumption.

Results are presented in Tables 6-16 and 6-17 and are
discussed in the following paragraphs.

In 2020, drinking water samples were collected from
the point of entry to the distribution system (WMF-603)
and from various buildings throughout the distribution
system. The analytical laboratories that analyzed the
RWMC drinking water samples are presented in Table
12-1. Quality control is discussed in Section 12.2.5.4.

Seventy-two surveillance samples were collected
from various buildings, comfort stations, and a potable
water tank at RWMC and analyzed for total coliform, E.
coli, gross alpha, VOCs group, gross beta, tritium, and
90
Sr. The results for all samples were reported as absent.

Thirty-five compliance samples were collected from
various buildings throughout the distribution system at
RWMC and analyzed for the contaminants identified by
the State of Idaho per the monitoring schedule. Sample
results for these compliance samples are summarized in
Table 6-16. All detected contaminants were below the
MCL concentrations.

Table 6-16. 2020 Compliance Monitoring Results for the RWMC Drinking Water System – PWS #6120018.
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Table 6-17. 2020 Surveillance Monitoring Results for the RWMC Drinking Water System – PWS #6120018.

6.8

Offsite Drinking Water Sampling

As part of the offsite monitoring program performed
by the ESER contractor, drinking water samples were
collected off the INL Site for radiological analyses in
2020. Two locations, Shoshone and Minidoka, which
are downgradient of the INL Site, were co-sampled with
the state of Idaho DEQ-INL Oversight Program (DEQIOP) in May and November 2020. One upgradient location, Mud Lake, was also co-sampled with DEQ-IOP.
ESER also collected samples at Atomic City, Craters of
the Moon, Howe, Idaho Falls, and the public rest area
at Highway 20/26. A control sample of bottled water
was also obtained. The samples were analyzed for gross
alpha and gross beta activities and for tritium. The analytical laboratories used are listed in Table 12-1. Quality
control is discussed in Section 12.3.2.5. The ESER contractor results are shown in Table 6-18. DEQ-IOP results
are reported quarterly and annually and can be accessed
at www.deq.idaho.gov/inl-oversight.
Gross alpha activity was detected statistically (above
3σ) in four of nine samples (including the control) collected in spring 2020 (Craters of the Moon, Howe,
Shoshone, and the control) and in three of nine samples

collected in fall 2020 (Atomic City, Craters of the Moon,
and Shoshone). One of the bottled water (control) samples had a detectable concentration of gross alpha activity. The results are below the screening level of 15 pCi/L
for gross alpha activity, with a maximum of 7.4 ± 0.99
pCi/L, measured at Atomic City in November.
Gross beta activity was detected statistically in all
but one drinking water sample collected by the ESER
contractor. Gross beta activity was not detected in the
bottled water sample (control) collected in November.
The results are below the screening level of 50 pCi/L for
gross beta activity, with a maximum of 4.4 ± 0.53 pCi/L,
measured at Atomic City in November. If gross beta activity exceeds 50 pCi/L, an analysis of the sample must
be performed to identify the major radionuclides present
(40 CFR 141). Gross beta activity has been measured at
these levels historically in offsite drinking water samples.
For example, the maximum level reported since 2010 in
the past Annual Site Environmental Reports was 7.83 ±
0.61 pCi/L (Atomic City in spring of 2011).
Tritium was statistically detected in eleven of the
drinking water samples collected in 2020. The maximum result measured was 123 ± 25 pCi/L, measured at
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Table 6-18. Gross Alpha, Gross Beta, and Tritium Concentrations in Offsite Drinking Water Samples
Collected by the ESER Contractor in 2020.
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Figure 6-24. Detailed Map of ESER Program Surface Water Monitoring Locations.
Atomic City in May. The results were generally within
historical measurements and well below the EPA MCL
of 20,000 pCi/L. The maximum tritium level was lower
than the maximum measured since 2010 (209 ± 25
pCi/L) at Minidoka in spring of 2018).

6.9

Surface Water Sampling

Surface water was co-sampled with DEQ-IOP in
May and November 2020 at three springs located downgradient of the INL Site: Alpheus Springs near Twin
Falls, Clear Springs near Buhl, and a trout farm near
Hagerman (see Figure 6-24). ESER contractor results
are shown in Table 6-19.
Gross alpha activity was detected in two samples
collected in May, one collected at Clear Springs (1.8 ±
0.58 pCi/L) and one from Hagerman (2.4 ± 0.68 pCi/L).

For comparison, the maximum concentration measured
since 2010 in all springs was 3.7 ± 0.68 pCi/L at Clear
Springs in 2017.
Gross beta activity was detected in all surface water samples. The highest result (5.3 ± 0.46 pCi/L) was
measured at Alpheus Springs in May. Alpheus Springs
has historically shown higher results, and these values
are most likely due to natural decay products of thorium
and uranium that dissolve into water as it passes through
the surrounding basalts of the eastern Snake River Plain
Aquifer. The maximum result measured since 2010 was
10.6 ± 0.56 pCi/L at Alpheus Springs in 2014.
Tritium was not detected in any of the surface water
samples collected by the ESER contractor.
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Table 6-19. Gross Alpha, Gross Beta, and Tritium Concentrations in Surface Water Samples Collected Along the
Big Lost River by the ESER Contractor in 2020.
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The Big Lost River is an intermittent, ephemeral
body of water that flows only during periods of high
spring runoff and releases from the Mackay dam, which
impounds the river upstream of the INL Site. The river
flows through the INL Site and enters a depression,
where the water flows into the ground, called Big Lost
River Sinks (see Figure 6-24). The river then mixes
with other water in the eastern Snake River Plain Aquifer. Water in the aquifer then emerges about 160 km
(100 miles) away at Thousand Springs near Hagerman
and other springs downstream of Twin Falls. The ESER
contractor did not collect surface water samples from the
Big Lost River on the INL Site in 2020 because the river
flow was limited and only lasted a couple of days during
March and May 2020.
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