€% Velcone o the Geundisier vy

;" | Q @ .

The Groundwater is Safe
Public water supply is safe from the
impacts of historic underground
nuclear testing. Current research
shows contaminants in groundwater
from nuclear testing will not reach
public water supplies.

Studies continue into the future to

The Science Continues < }
identify and track contaminated
groundwater. ‘

Long-term Monitoring
LONG-TERM As part of a long-term monitoring
MONITORING program, ongoing scientific
studies will continue into the
future to maintain a current
understanding of the extent of
contaminated groundwater, and
the direction and rate at which it
iS moving.

Log No. 2022-078 EMRP 003




%00 dHW3 8£0-220Z "ON 607

2131DJ> 3DU3PISGNS JO UOISSaIdap D Wii0f pub adp4ins 3y} 0} buisdpjjod
anu1u0d ‘53531 3Y1 4O 909 IN0gD Ul pub 35dpjjod SADM|D 1SOWI|D SAIUADD “AUADI 3y}
JO W0310Q 3y} 0} $3[333S pUD sWiIof ssbb 3jal ‘sjoo2 3204 buluipbwal 3y} sy “A)HApd
b Uy bupynsai 204 buipuno.ins ayj saziodpA uojsojdxa Jpajdonu punoibiapun uy

191empunoib

O}ul sapIjPnuolpel
dsea|aJ 0} |enualod
|[enba pey s1s91 || 10N

punoibiapun dasp
pa31ed0| aJe sapljpnuolpey

ABojoaboipAy e
punoiBiapun xa|dwod 1S9] JedonN punosdiapun ue jo sa3dels
A|owa11xd sey SSNN YL ° S91HARD punoJibispun

9y} buipunouns s)201 3y} 0} pagJospe Jo sse|b
}]2W 3y} ul dn pai1} aJe sapipnuoipel jo Ayuofew ay] —

d|gejieAe s [eAOWDI
JUBUIWRIUOD 3eDS-1SeA
10} Abojouyday |eddead oN

S9pPI[PNUOIPLI SUIRIUOD J91eMPUNOID

$351N0S (SSNN) SHS A11NJ3S [RUOIIRN BPRASN SWOS —
J191em d1jgqnd Buiyoeal a10)9q
Buo| s|oA3] a4es 03 Aedap [|IM
10 pa1N|ip a4e Ja1empunoib
Ul SjUBUIWERIUOD BY}

$91edIpuUl UoijeziiadeIeyd IS -

s10)>p4 jubrioduij po4ind2Q Ibym

d|gel J191eM 33} MO|q JO ‘1e Jesu pIiy}-auQ -
9depINs punolb ayl Mojaq 1994 008y 01 dn —
7661 01 LG61 WOJ) S1S9) Jesjdnu punoibispun 878 -

sideq Jueprodwy
isrempunoiolpuelbtunsaifies pnNipLlnetinis punko tielsiH




Regional Bloww

Groundwater Flows from Recharge to Discharge

U.S.
Air Force

Nevada Land
National
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Explanation

Recharge Area

Discharge Area
|:| Western Shoshone
|:| U.S. Bureau of Land Management

—
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gicCommunicationsFigureUpdates\RegionalFlowMap_2022.mxd - 10/13/2022

|:| U.S. Department of Energy Pahrump
|:| U.S. Department of Defense 4 ko
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Private Land g'
—a— Groundwater flow direction — Arrow width indicates — g
relative flow volume. Source: Modified from Fenelon et al. (2010) %
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Source: Navarro GIS, 2022
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JRAdiation o
Radiation Exposure and You | .

+ Average person receives approximately 320 mrem* of radiation
per year

+ Medical procedures (such as dental or chest x-rays) expose the average
person to another 298 mrem (not illustrated below)

- Total exposure to radiation from all sources, for the average person, is
about 620 mrem/year

« Health effects (primarily cancer) have been demonstrated in humans at
doses exceeding 5,000-10,000 mrem delivered at high dose rates;
below this dose, estimation of adverse health effects is speculative

The Average Annual Dose of Radiation

Radomn - 230 mirem

« Gas produced by natural breakdown of uranium in soil, rock, and water
« Migrates through porous areas like the ground and the foundation of your house

The Humamn Body - 37 mrem

+ Large portion of our radiation exposure comes from within our own bodies and
the bodies of others near us

« Potassium-40 and other radioactive isotopes found in the air, water, and soil are
incorporated into the food we eat, then into body tissue

« Carbon-14, the same isotope used for carbon-dating in archaeology, is
naturally occurring in our bodies

YARDSTICK HERE

Cosmic - 30 mirem

- High-energy gamma radiation that originates in outer space and filters through
the Earth’s atmosphere in the form of rays such as sunlight

. Cosmic radiation increases with altitude

Terrestrial - 719 mrem

- Soil, rock, and clay are examples of material deposits in the earth that contain
naturally radioactive materials like uranium and thorium

+ Naturally radioactive materials are also present in construction materials
Consumer Products - 12 mrem

«  Small amounts emitted from such household items as smoke detectors
and televisions
Tritium - 4 mrem

« Drinking two (2) liters of water each day for a year that contains 20,000 picocuries of
tritium per liter (allowable limit under the Safe Drinking Water Act [SDWA])

« Equivalent to drinking 193 gallons (3%2 55-gallon drums) of water

*mrem (millirem) is one one-thousandth of a rem, which measures biological impact, or “dose,” of radiation

Log No. 2022-078 EMRP 007




Under a binding legal agreement, the State of Nevada Division
of Environmental Protection must review and approve
advancement to each stage of NNSS groundwater corrective

action activities _ =,
T ‘

i

. . ks Rainie::;"é?:’ x.;/."-"'. ].
Investigation Stage | & wsli a% w3

- Gather new data to enhance
models developed for each
underground nuclear test area
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- Review geology, hydrology,
sampling, groundwater and
transport models, and
modeling approach El punvam
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K:\Public-Affairs\Public Affairs C:

Decision/Action Stage

10 GIS, 2019 Coordinate System: NAD 1927 UTM Zone 11N, Meter

« Develop a model evaluation plan to challenge and refine model forecasts

« Use model evaluation plan to identify locations for new wells or data
collection activities

« Use data collected to defend that each area is acceptable for closure

Closure Stage

- Negotiate use restrictions and regulatory boundaries
« Establish institutional controls and requirements

- Develop long-term closure monitoring program

Log No. 2022-078 EMRP 009
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- Radioactive form of hydrogen with a half-life* of 12.3 years

- Decays to levels acceptable under the SDWA standards within
200 years from the 1992 Test Ban originating from the source
levels known to occur at NNSS

- Regulatory safety standard for drinking water is 20,000 pCi/L

- Naturally occurs in surface waters, such as Lake Mead, at
10 to 30 pCi/L

A person who drinks more than 730 liters of water per
year containing 20,000 picocuries of tritium per liter
would receive about the same dose of radiation one

would get during a typical commercial flight between

Los Angeles and New York

Why Analyze for Tritium?

Hydrogen Atom Tritium Atom
0] t . 0] t
N o Comprises more than 95% of the T o
One electron radionuclide inventory One electron

Moves easily with groundwater

Longer-lived radionuclides of concern, such
as plutonium, are slow-moving or immobile

Unless relatively high levels of tritium are
present, longer-lived radionuclides are not
observed

*“Half-life” refers to the amount of time it takes for half the amount of a radioactive substance to decay

Log No. 2022-078 EMRP 008




History

« Ten (10) underground nuclear tests conducted between 1965 and 1971
- Nine (9) in alluvium and one (1) in a volcanic unit

- Nine (9) detonated above but near the water table, each less than
20 kilotons

- One (1) test (less than one [1] kiloton) detonated below the water
table

- Represents a small fraction (0.1%) of the total NNSS underground
nuclear test radionuclide inventory

Frenchman Flat
Corrective
Action Unit

! \ 2 &
‘@ A B
¢ ; }9/\'3
Explanation ' T 0 4 s
. . NNSS Boundary {7 Use Resticion Boundary e St ornk
NNSS Operational Areas —— [ Non o2 s Iy
imeline =

g+ Underground Tests .
i o

Source: Navaro GIS, 2022

1999-2010 (Characterization)

+ Five (5) wells drilled and tested

- Investigations (geologic, hydrologic, chemistry) completed

« Models developed based on investigations

» External peer review team recommended progressing to model
evaluation

2011-2016 (Model Evaluation)

+ Negotiated regulatory boundary objective (DOE and NDEP)

- Protect receptors downgradient of the Rock Valley fault system

from radionuclide contamination
+ Two (2) wells drilled and tested; surface-magnetic surveys developed
+ Models refined based on new model evaluation data
« NDEP approved advancement to Closure Report stage
2017-Present (Long-Term Monitoring)
- Negotiated and implemented use-restriction and regulatory
boundaries (DOE and NDEP)

- If SDWA standards are exceeded at the regulatory boundary,
DOE is required to submit a plan to NDEP to meet the regulatory
boundary objectives

+ Negotiated and implemented monitoring program (DOE and NDEP)

- Sample six (6) wells every year through 2020, then every six (6) years
thereafter

- Measure water levels in 16 wells four (4) times per year through

Wh W K 2020, then in 16 wells every year thereafter
at e Khow - Verify water usage, institutional controls, and triggers every year

« Frenchman Flat is a closed-drainage basin surrounded by mountain ranges and hills

« Groundwater flows slowly (~1 meter/year) south-southeastward across the basin with minor leakage into the regional
carbonate aquifer as the volcanic units thin and/or are offset by faults associated with the Rock Valley fault system

« The Rock Valley fault system is the expected groundwater flow pathway from the Frenchman Flat basin

« Contaminants resulting from underground nuclear testing are not expected to migrate out of the basin within the
next 1,000 years

« Sampling results indicate radionuclides do not exceed SDWA standards, except near test cavities and in groundwater
in the central portion of the basin that has been impacted by a radionuclide migration experiment (RNM-2S and
UE-5n)

« The main contaminant of concern is tritium, which will decay below SDWA standards within 200 years
Log No. 2022-078 EMRP 010




History

+ Located in the northeastern part of the NNSS

« 656 tests in Yucca Flat (YF) and three (3) in Climax Mine
(CMm)

- Conducted between 1951 and 1992

- Represents about 39% of the NNSS radionuclide
inventory

- InYF, all detonations conducted in vertical shafts

- About 31% of the radionuclide inventory is more than
100 meters above the water table

Timeline
2000-2016 (Characterization)
+ Ten (10) wells drilled and tested
- Investigations (geologic, hydrologic, chemistry) completed

+ Models developed based on investigations

U.S. Air Force
Land

« External peer review team recommended progressing to model
evaluation

l{  2017-2019 (Model Evaluation)
» Negotiated regulatory boundary objectives (DOE and NDEP)

- Verify that radionuclide contamination from the YF/CM CAU is
ot SHEE contained within the YF basin, thus not impacting the Frenchman
7 X AR 1.2 Flat lower carbonate aquifer or downgradient receptors

Nevad‘z" National
7 Three (3) wells drilled; two (2) wells tested; and nine (9) data
collection activities completed

-7-1
3cn-5

/ 16 UE-1q "|
Yucca Flat /\'. B, &5
Corrective AURR R

Action Unit 14}

; PRUI LI Models refined based on new model evaluation data

+ NDEP approved advancement to Closure Report stage
2020-Present (Long-Term Monitoring)

» Negotiated and implemented use-restriction and regulatory
boundaries (DOE and NDEP)

- If SDWA standards are exceeded at the regulatory boundary, DOE
is required to submit a plan to NDEP to meet the regulatory

NNSS Boundary 127 Corrective Action Unit Jri i bOU nda ry ObJ ectives

NNSS Operational Areas = Regulatory Boundary O <s%(no.nondetects) . . . .

NTTR Boundary T} Use Resticton Boundary [ sse100% e comciers » Negotiated and implemented monitoring program (DOE and
g ¢ Undergiound Tests ol B sroow 155 NDEP)

‘Source: Navarro GIS, 2022
Coordinate System: NAD 1927 UTM Zone 11N, Meter

- Sample ten (10) wells every six (6) years

- Measure water levels in 25 wells every year

- Verify water usage, institutional controls, and triggers ever
What We Know year” d g every

» YFis avalley bounded by highland areas on all sides
- Depth to water table ranges from ~500 feet to ~1,900 feet
« Outflow from the basin is across the southern boundary

« Regional aquifer within deep carbonate rocks provides the
only potential flow paths outside of the basin

- Little to no contamination observed in the regional
carbonate aquifer and is expected to stay within the YF basin

« Main contaminant of concern is tritium, which will decay
below SDWA standards within 200 years

Log No. 2022-078 EMRP 011




Hlstory

Located in the remote northern and central part of the
NNSS

61 tests at Rainier Mesa (RM) and six (6) tests at Shoshone
Mountain (SM)

- Conducted between 1957 and 1992
- Two (2) tests in vertical shafts on RM; all others in tunnels

At RM, majority of tests located at or above regional water
table; several tests in a thick zone of perched water

At SM, all tests located substantially above the water table

A small fraction (~8%) of the total 828 tests conducted at
the NNSS

Represents a small fraction (0.72%) of the radionuclide
inventory at the NNSS

Timeline
2004-2018 (Characterization)
+  Six (6) wells drilled and tested
+ Investigations (geologic, hydrologic, chemistry) completed

Nevada Test and
Training Range

NDEP approved alternate modeling strategy

REV3.mxd - 9/28/2022

T
4110000

Rainier Mesal
Shoshone Mountain
CAU 99

(66 CASs) | 18

T
400,000

Nevada National
l‘ Security Site

400,000

Source: Navarro GIS, 2022

Tritium (% Safe Drinking Water
NNSS Boundary Act 20,000 pCil. Limit)

NNSS Operational Areas @ ~ Water Level Well [ <6% (nctnondetects)

NTTR Boundary “ Underground Test W swoon o 4 8 12
171 Use Restriction Boundary [___] Regulatory Boundary W oo ——— lometers

Groundwater flow direction — Arrow width indicates 0o 2 4 8
~* relative flow volume. Source: Fenelon et al. (2010) ——\iles
Coordinate System: NAD 1927 UTM Zone 11N, Meter

What We Know

7+ Corrective Action Unit

RM is located at a higher elevation and receives more precipitation than the rest of the NNSS

Groundwater moves downward through thick zones of rocks before reaching the water table

At RM, groundwater also flows in perched zones via thin layers of higher-conductivity rocks

At SM, radionuclides will not migrate in groundwater because the tests were conducted almost 3,000 feet above the water table
Sampling results indicate radionuclides do not exceed SDWA standards, except in test cavities, sealed tunnels, and one (1) set

of discharge ponds

Contaminated groundwater expected to remain near the testing areas and is not expected to cross the NNSS boundary within

1,000 years

The main contaminant of concern is tritium, which will decay below SDWA standards within 200 years

+ Models developed based on investigations and alternative
strategy

« Conducted external peer review of models

+ NDEP accepted comment resolution and approved
advancement to Closure Report stage

2019-Present (Long-Term Monitoring)
» Negotiated regulatory boundary objectives (DOE and NDEP)

- RM: Protect receptors of groundwater from radionuclide
contamination within the three downgradient groundwater
basins (Pahute Mesa-Oasis Valley, Ash Meadows, and Alkali
Flat-Furnace Creek) that receive recharge from RM

- SM: Verify that radionuclide contamination does not reach
the lower carbonate aquifer below SM

+ Negotiated and implemented use-restriction and regulatory
boundaries (DOE and NDEP)

- If SDWA standards are exceeded at the regulatory boundary,
DOE is required to submit a plan to NDEP to meet the
regulatory boundary objectives

+ Negotiated and implemented monitoring program

(DOE and NDEP)

- Sample 14 wells every six (6) years

- Measure water levels in nine (9) wells every year

- Verify water usage, institutional controls, and triggers every
year

Log No. 2022-078 EMRP 012




History
+ 82 underground nuclear tests

- 36 testsin Area 19 and 46 tests in Area 20

- ~60% of the radionuclide inventory of
the NNSS

- All tests conducted in volcanic units

- Location of the largest tests conducted on
the NNSS

- Three (3) plumes of radionuclides
from underground nuclear tests have
been observed

- Leading edge of two (2) plumes have been
detected on U.S. Air Force-controlled land

us
Air Force
Land

7%

| Nevada National
Security Site

ot e rnking Wate At |
20000 ik Lot

[7] <6% (inct roncetcts)
[E e

]

o e

a

What We Know

« Groundwater flow is southwest from Pahute Mesa to Oasis
Valley in volcanic aquifers

. Groundwater flow is slow

« At the present rate of movement, tritium or other
radionuclides in excess of SDWA limits ARE NOT expected to

travel beyond federally controlled land surrounding the NNSS

in 1,000 years

« Tritium is the only radionuclide measured in concentrations
exceeding SDWA standards near the NNSS boundary and
decays to safe levels in 200 years

+ All radionuclide measurements are expected to be in
compliance with SDWA standards in Oasis Valley

Timeline

1998-2008
» NDEP approved Phase | investigation plan
« Drilled and tested nine (9) new wells

+ Model developed based on investigations performed since
the early 1950s

« Internal peer reviews recommended additional
investigations

2009-2022
» NDEP approved Phase Il investigation plan
+ Drilled and tested 11 new wells

- Data and models updated based on new hydrogeological,
geochemical, and geophysical data

+ Water sample data used to calibrate the transport model

Log No. 2022-078 EMRP 013
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PRINES Mesa)

& fedsling Resulis & Paih Forward

¥

The figure shows the

contaminant boundary
forecasts for a base case and us
three (3) alternative flow gty
models

Each contaminant boundary
represents a probabilistic
model forecast that delineates
the maximum extent of
radionuclide-contaminated
groundwater above SDWA
limits over 1,000 years R

For each alternative flow
model, the contaminant
boundary perimeter is
defined by the ground
surface area that is obscured

Nevada National
Security Site

by the colored dots

Source: Navamo G5, 2022

Multiple flow models explore uncertainty in the impact of faults (All Faults) and
various recharge models (DVRFS3 and INFILv3 models) on groundwater flow

directions and rates when compared to a base case

Pragmatic Approach

Use the measured contaminant data to the
fullest extend possible

Models must match measured data (water
levels, tritium, aquifer parameters)

This reduces uncertainty

Focus on monitoring contaminants that are
moving off the site toward Oasis Valley

Use models to help determine if new
monitoring wells should be drilled and, if
so, where to drill

Goal is to develop a robust monitoring well
network that is protective of human health
and the environment

Path Forward

Complete Phase Il modeling
External peer review
Develop Model Evaluation Plan

Conduct model evaluation;
collect new data; and refine
models as necessary

Request NDEP approval to
move to closure

Log No. 2022-078 EMRP 014




Nye County Tritium Sampling and Monitoring Program
Nye County Natural Resources and Federal Facilities Office

Introduction 2015 through 2021 Sampling

Nye County TSaMP Locations and Results (2015 - 2021)

A Active Station i | 5 v ‘ / _ ,
E] :\/Ietcet'orolgfi::_al Station Only ¥ E: ¢ ., Deltag/ . The Nye County Tritium Sampllng and Monitoring Program TSA PECO J'i'ritiu\r_r\_SaE‘FLHng Locations - 2015 ' The TSaMP preiglrali has collected and analyzed a total of 130 Samp|eS from both “core Locations T I:'et'su“srt' — —
nacuve station £ / . . | ¢ 2 . .. . . ritium ritium ritium ritium ritium ritium ritium
=P i pidl 7 (TSaMP) was started in 2015 through a grant from United States Ly S VBTG ) T wells” (2015 to 2021) and “selected locations” (2016 to 2021). Additionally, 27 duplicate somle Number S— aude | Longude | Aty | Aciiy | Acity | Aciuky | Activy | Acivy | Acity
1 , 4 - RS -GWE-OV-1 ' X ety I . - pCi pCi pCi pCi pCi pCi pCi
“'4}'%:,/ 7 Duckwaterg, /- T} % - Department of Energy (DOE) - EM Nevada Program. The TSaMP’s & e, TN /1 samples and 18 blanks samples were taken to meet the Nye County NRFF Quality Assurance (2015) | (2016) | (2017) | (2018) | (2019) | (2020) | (2021)
s I4 g ) 4 y 11 Utah v aileys Hot Springs Nevada Test S NI SN . . . i 0328, 0349, 0368, 0398, 0425, 0452, 0479 NC-GWE-OV-1 37.0061820 | -116.7207580 | <313 <288 <291 <282 <291 <292 <304
| £ ’s"::;';s ; Nivada Nt lf % | gt primary objective is to independently verify no detectable Mt soe vl i ki« B gpEseciSicfist requirements. Starting in 2018, and each year thereafter, private wells were added to the L e e MR TIEE R R AN e e
.~ - »y . . . . . Ry sl AST o 2 i ' ¢ 5 oka o - - o - - . , . . ! ; ! 5 . -116. < < < < <291 <292 <304
one  Summit NyalaG it Miltorad 7177 ¥ migration of tritium has occurred downgradient (south) of the e W Lo STy g “selected locations” which helped to increase public involvement and increase the spatial (3%§§§Z§§%§§§§§§§§§% : NECEYIVG%SE?;‘EA — %%é%%féilizé §i§§Z§,§§§§ zg ggg ggi ggg 201 o [ o
o | ~Garaen 4 , . . . é‘ “' A Beatty 1 5% # . . . . . . . ; ’ b , ; : margosa Elementary Schoo ! -116. < < < < <291* <292* <304*
"o spnngs £ piliched ™ /" Nevada National Security Site (NNSS). In 2015 the TSaMP worked o o i o/ coverage within the sampling area. Also, starting in 2020, the TSaMP started resampling up ot Cota. a7 0402 Dize cae- oat]Bemiy Vessesond Saeimiion WA [ seosioeo | iieovsory RIS RN R N AR
Goldﬂeld \Racm, ‘Mediin's ' A in conjunction with the Community Environmental Monitoring e 5 ST Efd L 2 to 3 previously sampled “selected locations” to confirm that by using the unenriched e e S e AR o o o ow o e
Ranch g . § ] . .. . . 0344 NC-GWE-33PA 36.660738 | -116.4958630 <288
’ }‘r:;f:;;?,}; e °°"°i‘°° o Cty Program (CEMP), conducted by the Desert Research Institute . , ' sampling method, tritium levels have remained undetectable through at these locations. Gats BN 110 71 e [ s <355
smOb AI - ¢ .,' ;/ ¥ . . . -0V-03a _ < < *kok
“Flafe s o 7 T A (DRI), to establish 10 “core wells” locations downgradient (south) } Tt Loy e % T
+ Ny evada Iy ; =2 . . . . e e . 245 0358, 0466 Crystal Fire Department 36.4878479 | -116.1698509 <288 <296***
",; A | National s r St. George .. Of the Nevada Natlonal Securlty S|te (NNSS)’ in the V|C|n|ty Of = i 0359, 0464 PrivateSypringOasiscalley(CoIson) 37.0739000 | -116.6912030 <288 <§gg***
/ 4 P N by 3 i » Arizona ) Aiwor8 re . 2015 th rough 2021 Results 0362 Sarcobatus Flat Well 37.2507560 | -116.9954100 <288
& O E e Beatty, Lathrop Wells, and Amargosa Valley Nevada (Figure 1). G T = e e =
" T . . s . . 0378 Amargosa Desert 8 36.4849730 | -116.1576250 <291
. Unigd 5P The 10 “core wells” include 5 previously installed Nye County a 7] All samples (locations, duplicates, and blanks) collected to date under the TSaMP came back T Amargos Etetes WistrCo. Well 7| 36509260 | 116503410 o1
C;mom'a 9 sl monitoring wells: NC-GWE-OV-1, NC-GWE-OV-2, NC-GWE-8PA, _ N from the lab as non-detects, l.e., had activities below the detection limits of the analysis - e e 0 | i estos0 I S
2 ecopaa biger City. 77| RS EWDP-13P, and EWDP-24P; and 5 community wells: Amargosa a g method of 278 to 313 picocuries per liter (<278 pCi/ L to <313 pCi/L) (see Table 1), or less G “Neowesr 356611550 | 11040360 o1
< P: \ . : M *@M A P P P P Y
Pl ] J ) - — — > 7 n Lt Amargosa . . . . . . . . 0385 : Peacock Spring : 37.0307600 | -116.7556920 <291 -
& e \ { e Elementary School, Amargosa Valley RV Park, Beatty Water and Valley than 1.5% of the Safe Water Drinking Act limit (SWDA) limit for tritium of 20,000 pCi/L. T Spicer Ranch (Goss) Sring N e = T
2013 Natlonal Geographic Sociey cubed e — 1 Sanitation supply well, Never Give Up (previously Northwest 1, s Sty S - T T R =
. 1 9 . = . I I = 373 - 0407 Bryan Spring 36.9841820 | -116.7591000 <289
Academy), and Baileys Hot Springs (Figure 2). Beginning in 2016, el e @ s Sty Water an S tatlon W W3 38552700 | 165229920 299
Figure 1: Map showing the general area (blue oval) of the the program added an additional 10 “selected locations” which 2 AP — N el — 0410 e HRov-0m 37.0274450 | 1166522820 T
) g/ orthwest Academy _[J J [r— -OV-06a ] ~116. <
Nye County Tritium Sampling and Monitoring Program are eithor unique wells of sorings. and are chasen based on inbut 25 T Lg = Future Years (2022 2025) o e ovee om0 | 6 esiine =
. . s | Sgiirces: Esri, USGS, NOAA ower Indian Sprin } -116. <
(TSaMP). The TSaMP focus is on areas downgradient ; prine>, an - d Echmtion The Nye County Community Tritium Groundwater Monitoring Program Grant has recently o e oot & e =
(south) and off the NNSS. Blue triangles are locations of from the CEMP, Nevada Site Security Advisory Board (NSSAB), —p—— ] rvue [ oeesimantof Enery —— . _ _ , oias T T o1
CEMP stations in communities surrounding the Nevada public outreach, and logistical needs. Figure 3 shows maps A=t T S o 17535 7 been extended to August 16, 2026, meaning that the TSaMP program will continue to sample = —— ST e =
c c . . . . . .. S - T ma— e e — : q 0436 Cave Spring 36.945298 | -116.794724 <291
National Security Site (NNSS). Map is from the CEMP depicting the locations of the 20 tritium samples taken each vyear, - wells and springs until the end of 2025. o e goas Valley Pivate W03 | 56500 | e o1
Website at: (www.cemp.dri.edu). 2016 to 2021 0439 AV-USPS 36.526006_| -116.420433 <291
( O ) * . . . 7, 0440 ER-OV-02 37.036055 -116.705061 <291
Flgure 2: Map showmg the location of the 10 TSaMP “core 0459 Beatty Private Well-01 36.910 -116.755 <292
wells” consisting of 5 Nye County monitoring wells: NC-GWE o d o h o " d? o A I T R - R =
. - - Margosa Valley Frivate ell- o o 0 <
OV-1, NC-GWE-OV-2, NC-GWE-8PA, EWDP-13P, and EWDP-24P; Are you interested in having your well tested: = et Em s =
. 0467 MW-4 36.920758 | -116.616250 <296
and 5 community wells: Amargosa Elementary School, The TSaMP is currently looking for private wells to sample. If you live within the monitoring iss AT e e
ATRTEESE WElEy Y PRI, ey ieier St SEiiEen supEl area and would like to have your well tested for tritium at no cost, you can contact us at (775) B i s e -
well, Never Give Up (previously Northwest Academy), and g i hn Klenk Klenk L1 ER-0V-0623 31080387 | L16SLLTS 304
Seilavs det Sariies. 727- 4354, or send an email to John Klenke at jklenke@nyecounty.nv.gov 0493 ER-0-032 30098835 | -L16./0a334 S04
0495 AVPW-06 36.543 -116.597 <304

Note: Quality assurance samples, blanks and duplicates, are not included on this spreadsheet.

*Amargosa Elementary School-2 (NOI 40463), is a replacement well for the abandoned well Amargosa Elementary School which was sampled 2015-2018.

**Never Give Up is the name of the new property owners (and well), of the formerly named Northwest Academy (2015-2018).

*** 4-year resampling of selected sample locations

. Table 1: Locations of all 130 TSaMP tritium samples (2015 to 2021) with tritium activities.
Sampling Procedure

Samples are taken during the last quarter of each year (October through December). Wells such as the 5 Nye County

NYE COUNTY NUCLEAR WASTE

il monitoring “core wells” and “selected wells” without dedicated pumps are sampled using a portable positive - Figure 3: Maps showing locations of 20 tritium samples taken each year, (2016 to 2021) by the TSaMP program.
ST e — displacement Bennett Water Sample Pump after purging at least 3 well volumes from each well. This process ensures
e that the resultant samples are representative of local groundwater conditions. Samples taken from community “core socwasrawel — TSAMP Tritium Sampling Locations - 2016 | 2 TSAMP Tritium Sampling Locations - 2017 24 TSaMP Tritium Sampling Locations - 2018 '
2 gy | s g wells” and other “selected wells” with pumps are sampled from the dedicated pump discharge. These wells are Nevada Test
Ll Ao 021 Neveccs y ' Nevaadna(lj Test ‘ ’ | s 1o :Sc:{ 7y

purged prior to sampling to ensure that representative water samples are obtained. Samples from “selected springs”
are taken directly from the natural water discharge. Standard water quality parameters (pH, temperature, and

Training Range Training Range

electrical conductivity) are measured at all locations sampled. The water samples are collected under the Nye County v P e f | pr S o Bwan:%g. e owe ,
Chain of Custody, and are analyzed for tritium (H3), by a commercial laboratory, which has previously been certified oo f ﬂgﬁ o | | f ot SR = | et 5. e |
by the Nevada Department of Environmental Protection (NDEP). The Nye County Natural Resources and Federal Ba"ey;Be;ff”"“:g?éziaf;zfn(wm | 22 W() | ’ |
Facilities (NRFF) office maintains quality control by applying the NRFF Quality Assurance Program protocols (WP-11, 45 % %Beam?;:fja"“a"°"m’ Er ' | “@*‘eatty ! a |
TPN-11.8, TP-11.2, and HSP-1.0) to all phases of the work. ol S | | By el
, %ﬂ =,
' : st S
Public Outreach 0 vt
" Under the DOE grant, Nye County TSaMP is responsible for providing public outreach and providing sampling i ' 1 A:g e i g o A'{’,i.’.ge‘;sa J 5
methodology, data, and quality check results to the DOE. To achieve these goals, the TSaMP program has been Env1r0nm 6*0622,; R A 77 Valley
featured in articles in the Pahrump Valley Times (9/25/15, 12/18/15, 4/29/16, 3/10/17, 4/18/18, 09/06/19, and Sunmary | NG - o
8/5/20), and has provided the sampling results to DOE annually for inclusion in the Nevada National Security Site e “cha U e , i o
Environmental Reports (2015 to 2021). TSaMP personnel conducted a tour in 2015 for the Nevada Site Specific £ ] ok i O g (N e R k AR o 'I-éé"ﬂéfg;;’
mff‘fa*"”; Advisory Board (NSSAB) and Community Environmental Monitors (CEMP). The TSaMP QA program was surveilled in E——— —— e Exolanation e &
R November 2018 by DOE, which resulted in improvements in communication protocols and updates to QA . O ositonin. | [Joetionty ¥ B 5 @ B B e I mooemsoes [ o5 ™ r— A Ny Couny e, <259 pcin. [ Pt [ oeparimet o Enery
documentation. Nye County TSaMP personnel have attended and presented at community board meetings to solicit L = it o — e e s S e piinmpmsn sl — Luvell — raioe
input on sample locations from the public. TSaMP has also presented posters at public outreach events such as DOE’s : WWW —_— f WWEW | — e e o ey o e w JF
Groundwater Open House events. — Hgar — o 4 o Couny GVl 8256t = e

Tritium Primer

Sampling shows no d ble tritium in N d
groundwater for fourth year

TSaMP Tritium Sampling Locations - 2019 TSaMP Tritium Sampling Locations - 2020 | TSaMP Tritium Sampling Locations - 2021

e Samples are analyzed using a standard tritium analysis method (unenriched) by Radiation Safety Engineering, Inc. in Nevada Test ’ Nevada Test NevadaTest |
v Chandler Arizona. Tritium is a radioactive form of hydrogen with a half-life of 12.3 years. Tritium is analyzed in water : etess. | el e | i A Hgig
/) because it is one of the most abundant radionuclides generated by an underground nuclear test. Because it is a H f : | e e JF? | o O e |
o, constituent of the water molecule itself, it is one of the most mobile radionuclides. (NNSS Environmental Report 2014, : [ fﬁ@g , | A z@ ,. Yoo | L o
R http://www.nv.energy.gov/library/publications/aser.aspx). The Safe Drinking Water Act (SDWA) standard or maximum S r— Bea"y:m'a"dSa~"'fi“°"wo Jeomen ,' . ety Ste. l Beany:v :::H::pmgs “Secuty Ste 'i 1% ' N?::uarigagggal
Z,T:iff.i:i:ff:f:lfi:fE — contaminant level (MCL) for tritium in drinking water is 20,000 pCi/L. A picocurie (pCi) is a unit of measure to quantify e 3 sl | o : (4t
radiation and, is used to quantify the amount of tritium that is in the water. A picocurie is one-trillionth of a Curie, and | |

their history is still a subject of keen interest. As Nevada is the driest

1 pCi/L is the amount of radioactive material in 1 liter of a gas or liquid that will produces 0.037 disintegrations per

ussing the NNSS and for many, water is of the highest priority.
For this reason, several entities, including Nye County, operate
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The Community Environmental Monitoring Program (CEMP)
focuses on groundwater monitoring downgradient of the NNSS
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Explanation
® CEMP Groundwater Sampling Location

Underground Nuclear Test Location

—— Groundwater flow direction — Arrow width indicates
relative flow volume. Source: Fenelon et al. (2010)

[ | Western Shoshone

Source: Navarro GIS, 2019

« CEMP provides off-site radiological monitoring in communities surrounding the NNSS

- Radionuclides from underground testing have never been detected in water supplies serving
CEMP communities

« U.S. Department of Energy, National Nuclear Security Administration Nevada Field Office provides
funding for Desert Research Institute to administer the program

- CEMP provides a hands-on role for public stakeholders @ DRI

« Water sampling results available at www.cemp.dri.edu Desert Research Institute

Log No. 2022-078 EMRP 015
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2panding Qur Uneersrneling g,
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The U.S. DOE continues to gather information that expands scientific

knowledge of location, type, quantity, direction of movement, and rate of
radionuclide movement in groundwater

Identifying Information X
- Geology

- Hydrology
« Groundwater chemistry

- Radionuclide concentrations

Gathering Information

- Well drilling and construction

« Aquifer testing and
water-level monitoring

« Water sample collection

Analyzing Information

- Computer simulations
(modeling) of hydrogeology
and groundwater flow and
contaminant transport

Computer model of NNSS subsurface
Cavity dimension based on maximum announced yield

identified in DOE/NV--209 Rev. 16 (NNSA/NFO, 2015)
and Equation 1 in UCRL-ID-136003 (Pawloski, 1999).

Log No. 2022-078 EMRP 017




Overview of Justice40 Initiative

« The Justice40 Initiative is a requirement of
Executive Order 14008, Tackling the Climate
Crisis at Home and Abroad

« The Justice40 Initiative is a government
effort to deliver at least 40% of the overall
benefits from certain federal investments to
disadvantaged communities

« OnJuly 20, 2021, the Interim
Implementation Guidance for the Justice40
Initiative was released in accordance with

Executive Order 14008 C
EM Efforts under the Justice40
- The guidance supports the Initiative

Administration’s comprehensive
approach to advancing environmental justice, « The focus of EM’s environmental cleanup work
the fair treatment and meaningful involvement under the Justice40 Initiative is soil and

gf all people thh respect to the development, groundwater remediation
implementation, and enforcement of

environmental laws, regulations, and policies  « NNSS will continue its efforts to engage its

. Federal agencies are directed to conduct stakeholders on the Justice40 Initiative going

robust stakeholder engagement and Tribal ~ forward
consultation as they implement the . An overview of EM sites and programs covered
Justice40 initiative under the Justice40 Initiative can be viewed at:

https://www.energy.gov/em/justice40-initiative

Seven Areas of Federal Investment
Covered by Justice40 Initiative

W
«Climate Change ' _‘O, N %
«Clean Energy and Energy Efficiency é @,é L YT

+Clean Transportation
- Affordable and Sustainable Housing

« Training and Workforce Development \l k/

«Remediation and Reduction of Legacy
Pollution (EM’s focused investment)

«Development of Critical Clean Water and
Wastewater Infrastructure
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