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Introduction

Nye County encompasses 18,199 mi?

» [argest county (by area) in the state, and the third-largest
in contiguous US.

NNSS (formerly the NTS) is entirely within Nye
County

Approximately 4410 mi? of federally controlled
land

= NNSS 1360 mi?

= NTTR estimated 2850 mi? in Nye County

Population of 43,946 (2010 census)



Background

= Nye County has the duty to protect the health
and safety of citizens

» Includes environmental concerns

= Nye County Water District (NCWD)
= Formed in 2009

» "Provide, protect and preserve water resources in Nye
County."




Population

Pahrump:

= Approximately 26 miles south (downgradient) from
NNSS

= Population of 38,000 people (2012)

= Possible 495,000 people in the future (Pahrump Master
Plan)

Armargosa:

= Approximately 18 miles south (downgradient) from
proposed High Level Nuclear Waster Repository
(Yucca Mountain)

= Population of 1456 (2010 census)




Population - cont

Beatty:

= Approximately 30 miles southwest
(downgradient) from Pahute Mesa

= Approximately 25 miles southwest of ER-EC-11
= Offsite well
= Tritium detected 2009
= 12,000 picocuries per liter (60% of EPA standard)

= Population of 1010 people (2010 census)




Legend
Active CEMP stations
Ash Meadows
CEMP Met stations
DVNP-Nye
NNSS
NTTR & TTR
Population centers




@ Belcher 2010 - Death Valley Regional Groundwater Flow System




CEMP



Vision and Process



Determining Sample Locations

= Groundwater gradient (flow directions).
= Geology/Hydrology

= Faults
= Rock/Soil types

= Meetings with Community Environmental Monitors, DRI,
and UGTA staff

= Recommendations
= Past sampling results
o Tritium hits
o Age of water
m Use results from above sources to locate candidate wells and
springs
» Availability/ Access
= Screened intervals
= (Casing type and diameter



Reporting of results

= Use existing CEMP forms of communication

= Links to results on Nye Co websites

[ [ [ [s]

= nyecounty.net

» nyecountywaterdistrict.net

Fact sheets, brochures or handouts
Press releases

Local government awareness

Public meetings and community events.
= Include in NCWD information packets




Fducation and Awareness

= How can we make people aware of the Community-
Based Water Sampling and Testing Program ?

= Local government education and engagement
= Local schools

= Include information as part of the NCWD
groundwater educational program

= Requires NCWD Board Approval




Conclusions

= Data from the CEMP water sampling program
will allow us to learn more about:

= Quality of waters adjacent to and downgradient
from the NNSS

» Changes in water quality with time

= CEMP water sampling and testing helps to protect the
health and safety of the citizens and environment of
Nye County




NYE COUNTY TRITIUM
SAMPLING AND
MONITORING PROGRAM -
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Background - Why Are We Here?

= Nye County has the duty to protect the health and safety of
citizens

= Through its Nuclear Waste Repository Project Office (NWRPO),
Nye County conducted scientific characterization of the area
between Yucca Mountain and the Town of Amargosa

= Drilled and completed approximately 50 wells

= Conducted numerous aauifer and tracer tests, geophysical surveys, water
level measurements, and other specialized testing

= Data provided to Department of Energy (DOE) for use in their repository
characterization and safety analyses
= Tritium from former weapons tests has been observed moving,
while still on government lands, offsite ; we will conduct
expanded monitoring activities to supplement continued DRI
monitoring at communities in the down-gradient areas

= Entered into a five-year grant with DOE to conduct water
sampling and analysis at locations downgradient from areas
formerly used for nuclear weapons testing



Land Status

Nye County encompasses 18,199 mji?

= Largest COUH’[%I (by area) in the state, and the third-largest in
contiguous US.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management

= US Forest Service

= Department of Defense

» Department of Energy

part
of the Nevada Test and Training Range (NTTR) lies
within Nye County

Nye County population of 43,946 (2010 census)




Population

Pahrump:
= Approximately 26 miles south from NNSS

= Population of 38,000 people (2012)

= Possible 495,000 people in the future (Pahrump
Master Plan)

Amargosa:

= Approximately 9 miles SW from the border of
NNSS

= 50 miles south (downgradient) from Pahute Mesa
= Population of 1,456 (2010 census)




Population - cont

Beatty:

= Approximately 30 miles southwest
(downgradient) from Pahute Mesa

= Approximately 25 miles southwest of ER-EC-11

» Offsite well located on the Nevada Test and Training
Range

= Tritium detected 2009
= 12,000 picocuries per liter (60% of EPA standard)

= Population of 1,010 people (2010 census)
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Responsibilities

Nye County is responsible for:

= Identification of sampling locations (will consider input from the
Community Environmental Monitors [CEMs])

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples

= Obtaining tritium analysis though certified by
the State of Nevada

= Checking the data to ensure quality

» Providing sampling methodologg, data, and quality check results to DOE
for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness
Public meetings and community events

Data dissemination options include publication on the Nye

County website ) and/ or continued
publication on DRI's CEMP website ( )
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Locations Sampled By DOE
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Focus area for this study is
primarily south and
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NTTR



Determining Nye County Sample
Locations

@ Data from the CEMP water sampling program will allow us to learn more
about:
= Quality of waters adjacent to and downgradient from the NNSS and NTTR
= Changes in water quality with time

= Initial screening of candidate sites was based on the following criteria:
= Proximity to population centers
=  Groundwater gradient (flow directions)
= Geology/Hydrology
o Faults
o Rock/Soil types
= Use results from above sources to locate candidate wells and springs
o Availability / Access
o Screened intervals
o Casing type and diameter

= Desire to broaden baseline from locations previously sampled, to include some of the
wells drilled by Nye County as part of past scientific characterization programs



Nye County ldentified Sampling Locations
2015 (pre-sampling)

= Nye Count
considers the
following wells to be
of high sampling
priority:
= OV-1
= OV-2
= Spicer Ranch
= Peacock Ranch
= 18P
= 13P
= Army 1 WW




2015 Sampling Results

m Location of 10 core wells

e
F
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= To be sampled every year

Nevada Test
and
Training Range‘f.

s Test results showed all ten
wells had undetectable
levels of tritium

= GWE-OV-1
= GWE-OV-2
= EWDP-13P
= EWDP-24P
= GWE-8PA

» Amargosa Elementary School
= Amargosa Valley RV Park
= Beatty Water and Sanitation (W04)

i N
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2015 Sampling Results = cont

= Independent
Lab

= Radiation
Safety
Engineering,
Inc (Chandler
AZ)

= 10 samples plus
3 QA samples -
2 blanks
1 duplicate

Nye - CEMP "core well" samples 2015

Sample " Latitude | Longitude |Date Time | Tritium
pCi



2015 Sampling Results — cont

Community wells
A Nye GWE wells
Nye EWDP wells

= Flow paths

= DOE
sampling
locations
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2015 -Public Outreach

= Two articles ran in
the local newspaper

PVT

= Tour for the NSSAB
and CEM’s (Dec 16th

= Supplied samBIir]Eg
to

results to the

be included in the
2015 NNSSER

s Presented

oster of

results at the 2016
DOE Groundwater
Open House -
Amargosa July 29,

2016

14:07 am - December 18, 2015

Nye County tests wells for tritium

By Daria Sokolova
Pahrump Valley Times

The final stage of groundwater
sampling to determine the amount of
tritium in Nye County wells around
Nevada Mational Security Site took
place Wednesday.

As part of the procedure that was
supported by the Department of
Energy grant award, Nye County
officials collected water samples from
10 wells in Amargosa Valley and
Beatty, the two downgradient
locations from areas formerly used for
nuclear weapons testing.

Ny County contract geologist Jamie Waiker and
geoscientist John Klenke test water from the well in
Beatty on Wednesday before taking samples. The
procedure was supported by the Department of Energy
grantthat had been awarded to Nye County fo
determine the amount of titium in Nye County wells
around Nevada National Security Site. Daria.
SokolovaiPahrump Valley Times

The cost of the endeavor, which was
preceded by a score of preparations,
came to $50,000. After Nye County
accepted a five-year $1,277,000
grant award from the DOE for a
Tritium Groundwater Monitoring Program in August. officials said it will be disbursed in
increments of $252,000 on a yearly basis.

"So, when you are 10oking for evidence of transport of contaminants, tritium will be the first one
1o show up and you will see it first,” said Jamie Walker, Nye County contract geologist. "It's
relatively simple to analyze for, it's not complicated and it's referred to as the ultimate tracer"

A soluble contaminant that moves with the groundwater at the rate of the groundwater flow,
tritium has a 12 2-year lifespan. Its maximum contamination level for drinking water set by the
EPA is 20,000 picocuries per liter, officials said.

Nye County officials said they will supply the collected information to the Community
Environmental Monitoring Program (CEMP) that previously looked at atmospheric counters and
groundwater around the Nevada National Security Site but has been shifting its focus to
downgradient portions of the water.

«day-long tour attracted a group of local officials and community stakeholders who observed

DOE Awards Nye County Grant for Community-Based Groundwater

Monitering
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03 am - April 29, 2016 — Upd am - Apri 2

Nye County wells have ‘undetectable’ levels of trittum

By Daria Sokolova
Pahrump Valley Times

The ten wells sampled by Nye County
officials under the Nye County Tritium
Sampling and Monitoring Program in
December showed “undetectable”
levels of tritium, according to the
recent lab results.

Nye County officials collected water
samples from 10 wells in Amargosa
Valley and Beatty to determine if
radionuclides from underground
nuclear testing are present in wells
that are downgradient of the Nevada
National Security Site

The test results showed ail ten
TSAMP wells had undetectable levels
of tritium.” said Nye County
geoscientist Jonn Klenke. Amap ofthe 10 wells sampled by Nye County officials
under the Nye County Tritium Sampiing and Monitoring
All sampled wells had the detection Program in December. Special to the Pahrump Valley
limits of 278 or 313 picocuries per
iiter, according to the report. The Safe
Water Drinking Act limit for tritium in
drinking water Is 20,000 picocuries
per liter.

In August 2015, Nye County received a five-year $1.27 million grant from the Department of
Energy (DOE) for a Tritium Groundwater Monitoring Program that covered the cost of the
procedure. The grant will be disbursed in increments of $252,000 on a yearly basis.

Locations of the monitoring wells were chosen based on groundwater flow paths off of the
NNSS, proximity of wells to downgradient communities and recommendations were provided by
Community Environmental Monitors, trained Iocal citizens who manage the Community
Environmental Monitoring Program stations.

Samples were analyzed through the standard tritium analysis method by Radiation Safety
Engineering. Inc. in Chandler, Arizona.

A soluble contaminant that moves with the groundwater at the rate of the groundwater flow,
tritium has a 12 2-year lifespan_It's used as the fracer for other contaminants and is relatively




Additional Sampling LLocations

= For discussion at the breakout session:

o Wells used by communities?
o Wells that provide early detection but may not be portable water
sources?
= What wells or other locations do CEMs consider to be of
highest priority?

= 2016
o In future years (2017- 2019)

» When making your recommendations, please consider:

o Past sampling results
* Tritium hits and flow paths
= Age of water (Tritium half-life = 12.32 yrs - less than 1% in 7 half-lives (86
yrs)
. We
welcome any participation!



Additional Sampling Locations

= Location of 10 “core S
W ell SII | glg:v:ué Sprncs N%V'aac:\i Test

= We need to select

(add) 10 additional
wells for the 2016
sampling program

AEWDP-13P

Amargosa
_— Valley

Well Type, Tritium Activity | | Private || Department of Energy
© Community Well, <278 pCilL Fish and Wildlife Service Department of Defense 1y ——V/a Kilometers
/A Nye County Well, <278 pCill Forest Service 1 county Boundary | 0 175 35
A Nye County Well, <313 pCi/lL l:l Bureau of Land Management
= Highways

Miles




Additional Sampling Locations = cont

m Well locations
« USGS/NWIS

ATy AR Tl § Ty

Well locations

Fault map from Workman et al. (2002) |,
USGS - mf-2381-b y

e DT AT i RN VL Y
Legend

® 2015 locations - EWDP.

A 2015 locations - GWE

® 2015 locations:- Private

@ Flowpaths - DOE

@ Other porposed locations DOE/DRI
B USGS/NWIS wells




Additional Sampling Locations - cont

m Well locations
« USGS/NWIS
= NDWR
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Future Years

= We would like to continue working with the
CEMs through face-to-face meetings, community
events, and other opportunities to identity
locations of interest for sampling
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Background - Why Are We Here?

= Nye County has the duty to protect the health and safety of
citizens

= Through its Nuclear Waste Repository Project Office (NWRPO),
Nye County conducted scientific characterization of the area
between Yucca Mountain and the Town of Amargosa

= Drilled and completed approximately 50 wells

= Conducted numerous aauifer and tracer tests, geophysical surveys, water
level measurements, and other specialized testing

= Data provided to Department of Energy (DOE) for use in their repository
characterization and safety analyses
= Tritium from former weapons tests has been observed moving,
while still on government lands, offsite ; we conduct expanded
monitoring activities to supplement continued DRI monitoring at
communities in the down-gradient areas

= Entered into a five-year grant wth DOE to conduct water sampling
and analysis at locations downgradient from areas formerly used
for nuclear weapons testing



Land Status

Nye County encompasses 18,199 mji?

= Largest COUH’[%I (by area) in the state, and the third-largest in
contiguous US.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management

= US Forest Service

= Department of Defense

» Department of Energy

part
of the Nevada Test and Training Range (NTTR) lies
within Nye County

Nye County population of 43,946 (2010 census)




Population

Pahrump:
= Approximately 26 miles south from NNSS

= Population of 38,000 people (2012)
o

Amargosa:

= Approximately 9 miles SW from the border of
NNSS

= 50 mile south (downgradient) from Pahute Mesa
= Population of 1,456 (2010 census)




Population - cont

Beatty:

= Approximately 30 miles southwest
(downgradient) from Pahute Mesa

= Approximately 25 miles southwest of ER-EC-11

» Offsite well located on the Nevada Test and Training
Range

= Tritium detected 2009
= 12,000 picocuries per liter (60% of EPA standard)

= Population of 1,010 people (2010 census)
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Responsibilities

Nye County is responsible for:

= Identification of sampling locations (will consider input from the
Community Environmental Monitors [CEMs])

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples

= Obtaining tritium analysis though certified by
the State of Nevada

= Checking the data to ensure quality

» Providing sampling methodologg, data, and quality check results to DOE
for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness
Public meetings and community events

Data dissemination options include publication on the Nye

County website ) and/ or continued
publication on DRI's CEMP website ( )



CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
Inactive Station

Map at right shows

CEMP stations
E6/26/18) |
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Locations Sampled By DOE
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of the Maximum
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pCi/l, as defined by the US
Environmental Protection
Agency)

Focus area for this study is
primarily south and
southwest of the NNSS and
NTTR

10



Determining Nye County Sample
Locations

@  Data from the CEMP water sampling program will allow us to learn more about:
= Quality of waters adjacent to and downgradient from the NNSS and NTTR
= Changes in water quality with time

@ Initial screening of candidate sites was based on the following criteria:

Proximity to population centers
» Groundwater gradient (flow directions)
= Geology/Hydrology
o Faults
o Rock/Solil types
= Use results from above sources to locate candidate wells and springs
o Availability / Access
o Screened intervals
o Casing type and diameter

= Desire to broaden baseline from locations previously sampled, to include some of the
wells drilled by Nye County as part of past scientific characterization programs



Nye County ldentified Sampling Locations
2015 (pre-sampling)

= Nye County
considers the
following wells to be
of high sampling
priority:
= OV-1
= OV-2
= Spicer Ranch
» Peacock Ranch

= 18P (Replaced by 24P - offsite
well)

= 13P
= Army 1 WW




2015 Sampling Results

m Established 10 core wells

= Core wells sampled every year

Nevada Test

« GWE-OV-1 e BT et
= GWE-OV-2 e o ;
= EWDP-13P

= EWDP-24P

= GWE-S8PA

= Amargosa Elementary School

= Amargosa Valley RV Park

= Beatty Water and Sanitation (W04)
= Northwest Academy

= Baileys Hot Springs

» Test results showed all 10
wells had undetectable .47 [k
levels of tritium in 2015, [EryEkcEAS=——

/A Nye County Well, <278 pCill.

A Nye County Well, <313 pCilL l:l Bureau of Land Manageme

2016, and 2017 Rl

13




2016 Sampling Results

= 20 sample locations

10 core well locations; plus
NC-GWE-33PA
EWDP-1DX-Shallow

Amargosa Narrows South Well 1

ER-OV-03-A3 (Nye Co. started sampling ER-
OV wells in 2016)

Crystal Park Well

Crystal Fire Department

Private Spring Oasis Valley (Colson)
Sarcobatus Flat Well

Fleur-de-Lis Spring

Beatty Water and Sanitation (W06)

Test results showed all 20
sample locations had
undetectable levels of
tritium

m]

Sarcobatus Flat Well TSAMP Tritium Sampling Locations - 2016

Nevada Test 2y

and
Training Range

|
Private Spring Oasis Valley (c:ulsor'P 'y
5 Nevada National
I | b a
_f[Fleur-de-Lig Spring t Security Site
I

&5 9]
Baleys Hot Springg, e
atly and Sanitation (W04)

A

ger and Sanitation (VWO8)

[qum“ar sa Elementary School

Explanation
Well_Type, Tritium_Ac || Private E Department of Energy
©  Community Well, < 288 pCilL Fish and Wildlife Service Department of Defense
“ NNSA/NFO Well, < 288 pCill Forest Service [ lcouny Boundary 0 5 10
Nye County EWDP \ll, < 268 pCill [ | Bureau of Land Management Kilometers
Nye County GWE Well, < 288 pCi/lL
Nye County Public Works Well, < 288 pGill g 0 25 5
Private Well, < 288 pCill ! Wiles
Spring, < 288 pCilL ‘
= Highways
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2017 Sampling Results

= 20 sample locations

= 10 core well locations; plus
. NC-GWE-2P

= ER-OV-01
= Beatty RV Park
= USW VH-2

= Amargosa Desert 8

= HWWT Gravel Pit

= Amargosa Estates Water Co. Well 2
= Spicer Ranch (Goss) Spring

= Peacock Spring

= BW&S Well No. 3

= Test results showed all 20
sample locations had
undetectable levels of
tritium

TSAMP Tritium Sampling Locations - 2017

P # - b’
2 14

Nevada Test 1 Xy
and 1 4
Training Range

Nevéda National
Security Site

Explanation
Well Type, Tritium Activity Private |:] Department of Energy
@ Community Well, <291 pCilL. | Fish and Wildlife Service Department of Defense

@  NNSA/NFO Well, <291 pCill Forest Service [ county Boundary

A Nye County EWDP Well, <291 pCilL I:| Bureau of Land Management W2
A Nye County GWE Well, <291 pGilL

@  Private Well, <291 pCilL i

® Spring, <291 pCilL
= Highways
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ER-OV Wells

EXPLANATION

— - - — Qasis Valley Hydrographic Area boundary

@ Sampled ER-OV-03a3 in 2016 I P

than one identifier at site indicates
multiple wells

= Sampled ER-OV- 01 in 2017

= Adds flexibility to TSaMP
program and allows for a
coordinated joint sampling

effort with DRI
= Nye County would like to
continue sampling one ER-OV i

well each year
* Image from USGS WRIR 98-4184

16




Public Outreach

Articles run in local
newspaper (PVT
summarizing results of
sampling for 2015,
2016, and 2017
Supplied sampling
locations and results for
inclusion in NNSSER’s -
2015, 2016, and 2017*

Presented poster of 2015

results at the 2016 DOE
Groundwater Open

House - Amargosa July
29, 2016

Tour for the NSSAB and

CEM’s (Dec 16th 2015

* Report in progress

ta73m

Nye Coumy tests wellsfor tritium

By Daria Sokolova
Pahrump Valley Times

‘The final stage of groundwater
sampliing to determine the amount of
tritium in Nye County wels around
Nevada National Security Site took
place Wednesc:

As part of the procedure that was.
supported by the Department of
Energy grant award, Nye County
officials collected water samples from
10 wells in Amargosa Valley and
Beatty, the two downgradient
locations from areas formerly used for
nuclear weapons testing

The costof the endeavor, which was

of preparations,
Eame 10,850,000, At iye County
accepled a five-year $1.277.000
grant award from the DOE for a
Tritium Groundwater Monitoring Program in August, offcials sald It il be disbursed in
increments of $252,000 on a yearly basis.

‘SokolovaiPahrump Valley Times

when you are looking for evidence of transport of contaminants, tritium wil be the frst one:
1o show up and you wil e 1 1. said Jame Walker, Ny County contrat geologt fs
relatively simple o analyze for, It not complicated and I's referred to as the ultmate tracer

A soluble contaminant that moves with the groundwaler at the rate of the groundwaler flow,
ritium has @ 12 2-year lifespan. lts maximum contamination level for drinking water set by the
EPAs 20,000 picocuries per lier, officials said.

Nye County offcials said they wil supply the collected information o the Community
Environmental Monitoring Program (CEMP) that previously looked at atmospheric counters and

groundwater around the Nevada National Security Site but has been shifting ifs focus to
downgradient portions of the water.

DOE A
Manitoring

Nye County wells have ndetectable’levels of tritium

By Daria Sokolova
Pahrump Valley Times

e ten wels sampied by Nye County
officials under the Nye County Tritium
sampling and Monitoring Program in
December showed “undetectable’
levels of titium, according 1o the

ecent lab resufs.

Nye Co
sampv& o 10 wolls In Amargosa
valiey

ealodt eging are prosemt  walls
hat are doungradient of the Nevada
National Securty Si

“The test resuls showed all ten

TSAMP wells had undetectaie levels

of titium,

geoscientist John Kienke. 4 map ot ine 10 wells sampied by Nyo County offcials

under the Nyo County Trtium Sampling and Montoring

Al samped wetshad the detection Program in December. Soecial o the Panrump Valley
Imits of 278 or 313 picocuries per imes.

et according to he ropor The Safe

Water Drinking Act imit for trtium in

dnnking water IS 20,000 picocuries

per ltr.

In August 2015, Nye County received a five-year $1.27 milion grant from the Department of
Energy (DOE) for a Tritium Groundwater Monitoring Program that covered the cost of the
procedure. The grant will be disbursed in Increments of $252,000 on a yearly ba

of the monitoring wells were chosen based on grounawater flow paths off of the
NN;; pmvnm\w of wels to downgradient communities and recommendations were provided by

inity Environmental Moniors, trained local citizens who manage the Community
Enronmental Montorng Program station

‘amples were analyzed hfough he standard i anayss metnod by Radiaton Safety
ieering, Inc. in Chandler, Arizon;

4 zoltle contaminant that moves wih the grounduater atthe rale ofhe grounduter fow,
fritium has a 12 2- span It's used as the tracer for other contaminants and is relativel

SUBSCRIBE T EM

samory

Three years of sampling show
tritium remains undetectable in
ter

iy S50 la Betunct & egacy of uncananty

atoty crncenrs are gueveraly ferormast s af thate
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Quality Assurance

= Nye County coordinates sampling
efforts through Quality Assurance
Officer (QAO)

= Nye County conducts annual
internal audits to insure integrity of

TSaMP data

» Audit conducted by qualified professional
(QAO)

= Field surveillances

= Office surveillances

= Reports submitted to NWRPO

m Since 2016, Nye County has been D e
hosting preliminary reconnaissance B 1
fieldtrips with the DOE EM Nevada , T e D
Program to insure maximum e w | RE
benefits will be gained from site , &

selections



2017 Town Board Meetings

m New effortin 2017

= TSaMP presentations
were given at Beatty
Town Board meeting - e
9/25/17, and Amargosa O EEams | AR
Town Board meeting --

9/27/17

m Resulted in three new
sampling locations for | r
2017, and several | ..f | = o F
potential new sites for R —

future years.

19




Additional Sampling LLocations

= For discussion at the breakout session:

o Wells used by communities?

o Wells that provide early detection but may not be portable water
sources?

= What wells or other locations do CEMs consider to be of
highest priority?

o 2018
o In future years (2019)
» When making your recommendations, please consider:

o Past sampling results
* Tritium hits and flow paths
= Age of water (Tritium half-life = 12.32 yrs - less than 1% in 7 half-lives (86
yrs)

We welcome any participation!



Possible Sampling Locations for 2018

= Ten possible
sampling
locations to
consider for

2018 and/or
future years

| Legend
@  Community Well
©  NNSA/NFO Well
A Nye Co. Well
®
®

Private Well
Spring

B0
. jSat I(brf:mimjsh - inc
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Future Years

= Nye County is currently in the process of applying for

a 2-year no cost grant extension
(Aug 2020 — Aug 2022)

= We would like to continue working with the CEMs
through face-to-face meetings, community events, and
other opportunities to identify locations of interest for
sampling
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Background - Why Are We Here?

= Nye County has the duty to protect the health and safety of
citizens

= Through its Nuclear Waste Repository Project Office (NWRPO),
Nye County conducted scientific characterization of the area
between Yucca Mountain and the Town of Amargosa

= Drilled and completed approximately 50 wells

= Conducted numerous aauifer and tracer tests, geophysical surveys, water
level measurements, and other specialized testing

= Data provided to Department of Energy (DOE) for use in their repository
characterization and safety analyses
= Tritium from former weapons tests has been observed moving,
while still on government lands, offsite ; we conduct expanded
monitoring activities to supplement continued DRI monitoring at
communities in the down-gradient areas

= Entered into a five-year grant with DOE to conduct water
sampling and analysis at locations downgradient from areas
formerly used for nuclear weapons testing



Land Status

Nye County encompasses 18,199 mji?

= Largest COUH’[%I (by area) in the state, and the third-largest in
contiguous US.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management

= US Forest Service

= Department of Defense

» Department of Energy

part
of the Nevada Test and Training Range (NTTR) lies
within Nye County

Nye County population of 44,202 (2017 - U.S. Census Bureau)




Population

Pahrump:
= Approximately 26 miles south from NNSS

= Population of 38,000 people (2012)
o

Amargosa:

= Approximately 9 miles SW from the border of
NNSS

= 50 mile south (downgradient) from Pahute Mesa
= Population of 1,456 (2010 census)




Population - cont

Beatty:

= Approximately 30 miles southwest
(downgradient) from Pahute Mesa

= Approximately 25 miles southwest of ER-EC-11

» Offsite well located on the Nevada Test and Training
Range

= Tritium detected 2009
= 12,000 picocuries per liter (60% of EPA standard)

= Population of 1,010 people (2010 census)




[=]
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Responsibilities

Nye County is responsible for:

= Identification of sampling locations (will consider input from the
Community Environmental Monitors [CEMs])

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples

= Obtaining tritium analysis though certified by
the State of Nevada

= Checking the data to ensure quality

» Providing sampling methodologg, data, and quality check results to DOE
for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness
Public meetings and community events

Data dissemination options include publication on the Nye

County website ) and/ or continued
publication on DRI's CEMP website ( )



CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
Inactive Station

Map at right shows

CEMP stations
E6/26/18) |

Regional
roundwater flow Twin 4 Valley
irection is Goldfeld [T \geacter” Medlin's

predominantly : 1| NevadaTest& %

north to south Sarcobatds o g™ 10 A

Downgradient

areas outlined in
blue

- b

Background Imagery: ’
2013 National Geographic Society, I-cubed

*Image from CEMP website




Locations Sampled By DOE

> UEaas
SO HaleQ ER24 S0
2n Vent Hole 2

ER 203 ER-19- 1.
ER- c-13. ER-20-8-2
€13 Opp ec. 1ER BERT e -
er-EC-2A@

UE-18t

Et:nlogy

B
CInd-R-LMa

N X Ash
0/4. Amargosa Valley—_o
RV Park

Amargosa

Explanation
Tritium (% of MCL)  +  Underground Nuclear Test Location
O NoData V. TueTacau

<5% U.S. Bureau of Land Management Miles

50 - 100% Green and blue colors denote alluvial-volcanic and carbonate flow systems,

(]

@ 5-50% Groundwater flow direction — Arrow width indicates relative flow volume.
o

® respectively. Modified from Fenelon et al. (2010)

>100%

Map shows sampled sites
under the NNSS Integrated
Groundwater Monitoring
Program on and off the

NNSS and NTTR

Tritium results are
represented as a percentage
of the Maximum
Contaminant Level (20,000
pCi/l, as defined by the US
Environmental Protection
Agency)

Focus area for this study is
primarily south and
southwest of the NNSS and
NTTR
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Determining Nye County Sample
Locations

@  Data from the CEMP water sampling program will allow us to learn more about:
= Quality of waters adjacent to and downgradient from the NNSS and NTTR
= Changes in water quality with time

@ Initial screening of candidate sites was based on the following criteria:

Proximity to population centers
» Groundwater gradient (flow directions)
= Geology/Hydrology
o Faults
o Rock/Solil types
= Use results from above sources to locate candidate wells and springs
o Availability / Access
o Screened intervals
o Casing type and diameter

= Desire to broaden baseline from locations previously sampled, to include some of the
wells drilled by Nye County as part of past scientific characterization programs



Nye County ldentified Sampling Locations
2015 (pre-sampling)

= Nye County
considers the
following wells to be
of high sampling
priority:
= OV-1
= OV-2
= Spicer Ranch
» Peacock Ranch

= 18P (Replaced by 24P - offsite
well)

= 13P
= Army 1 WW




2015 Sampling Results

m Established 10 core wells

= Core wells sampled every year

Nevada Test

« GWE-OV-1 e BT et
= GWE-OV-2 e o ;
= EWDP-13P

= EWDP-24P

= GWE-S8PA

= Amargosa Elementary School

= Amargosa Valley RV Park

= Beatty Water and Sanitation (W04)
= Northwest Academy

= Baileys Hot Springs

» Test results showed all 10
wells had undetectable .47 [k
levels of tritium in 2015, [EryEkcEAS=——

/A Nye County Well, <278 pCill.

A Nye County Well, <313 pCilL l:l Bureau of Land Manageme

2016, and 2017 Rl
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2016 Sampling Results

= 20 sample locations

10 core well locations; plus
NC-GWE-33PA
EWDP-1DX-Shallow

Amargosa Narrows South Well 1

ER-OV-03-A3 (Nye Co. started sampling ER-
OV wells in 2016)

Crystal Park Well

Crystal Fire Department

Private Spring Oasis Valley (Colson)
Sarcobatus Flat Well

Fleur-de-Lis Spring

Beatty Water and Sanitation (W06)

Test results showed all 20
sample locations had
undetectable levels of
tritium

m]

Sarcobatus Flat Well TSAMP Tritium Sampling Locations - 2016

Nevada Test 2y

and
Training Range

|
Private Spring Oasis Valley (c:ulsor'P 'y
5 Nevada National
I | b a
_f[Fleur-de-Lig Spring t Security Site
I

&5 9]
Baleys Hot Springg, e
atly and Sanitation (W04)

A

ger and Sanitation (VWO8)

[qum“ar sa Elementary School

Explanation
Well_Type, Tritium_Ac || Private E Department of Energy
©  Community Well, < 288 pCilL Fish and Wildlife Service Department of Defense
“ NNSA/NFO Well, < 288 pCill Forest Service [ lcouny Boundary 0 5 10
Nye County EWDP \ll, < 268 pCill [ | Bureau of Land Management Kilometers
Nye County GWE Well, < 288 pCi/lL
Nye County Public Works Well, < 288 pGill g 0 25 5
Private Well, < 288 pCill ! Wiles
Spring, < 288 pCilL ‘
= Highways

10
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2017 Sampling Results

= 20 sample locations

= 10 core well locations; plus
. NC-GWE-2P

= ER-OV-01
= Beatty RV Park
= USW VH-2

= Amargosa Desert 8

= HWWT Gravel Pit

= Amargosa Estates Water Co. Well 2
= Spicer Ranch (Goss) Spring

= Peacock Spring

= BW&S Well No. 3

= Test results showed all 20
sample locations had
undetectable levels of
tritium

TSAMP Tritium Sampling Locations - 2017

P # - b’
2 14

Nevada Test 1 Xy
and 1 4
Training Range

Nevéda National
Security Site

Explanation
Well Type, Tritium Activity Private |:] Department of Energy
@ Community Well, <291 pCilL. | Fish and Wildlife Service Department of Defense

@  NNSA/NFO Well, <291 pCill Forest Service [ county Boundary

A Nye County EWDP Well, <291 pCilL I:| Bureau of Land Management W2
A Nye County GWE Well, <291 pGilL

@  Private Well, <291 pCilL i

® Spring, <291 pCilL
= Highways
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2018 Sampling Results

= 20 sample locations

= 10 core well locations; plus

= Amargosa Estates Water Co. Well 1

» Amargosa Valley Private Well-01

= Bryan Spring

» Beatty Water and Sanitation Well EW4

= Crystal Private Well-01

= ER-OV-03b

= ER-OV-06a

= Amargosa Valley Private Well-02-wellhead
= Lower Indian Spring

= Nye Co. Station #2

= Test results showed all 20
sample locations had
undetectable levels of
trititum

TSaMP Tritium Sampling Locations - 2018

Nevada Test
b and f
ER-OV0%..  Training Range

[[Ne-cwe-ov-1 | s & iP

Biailey’s Hot Springs Nevada National
[hc-ewE-ov-2 - Security Site
] 7 - o

Bry:
Beatty Water and Sanitation wak
Lowerl dian nglng"‘

o
Fog
£

o EWDP-24P

Amargosa Valley RV Park

Amargosa b
A Y

Valley NC-GWE-PR

Amargosa\lalleyPr\ ‘- el\

Amargusa Tétes[ Water J&(eﬁlJ;F i ;l
& ncademy
l Nur}mﬁ C Crystal an.qfe V\_'l_‘gll-m = f,150)

qf/_

Ju [
s Esri USGS! NO

) b
iNye Co. Station #2 Sou

Explanation =~~~ 000
Well_Type, Tritium_Ac /% Nye County Well, <289 pCilL : Private
@ Community Well, <282 pCill @  Private Well, <282 pCill Fish and Wildlife Service
Community Well, <289 pCilL @®  Private Well, <289 pCilL Forest Service
& NNSA/NFO Well, <289 pCilL @ Spring, <282 pCilL [ Bureau of Land Management
Nye County EWDP Well, <282 pCilL. @ Spring, <289 pCilL
Nye County GWE Well, <282 pCilL. ——— Highways

I I Department of Energy
Department of Defense

D County Boundary

0 225 45 9 ] 5 10
T

Miles Kilometers
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ER-OV Wells

m Sampled ER-OV- 03a3 in 2016 EE—rvr

— - - = Qasis Valley Hydrographic Area boundary | £
Monitoring-well site and identifier—More [

@ Sampled ER-OV- 01 in 2017 U0 it o

@ Sampled ER-OV- 03b and ER-
OV-06a in 2018

| g 3

= Adds flexibility to TSaMP
program and allows for a
coordinated joint sampling

effort with DRI

@ Nye County will continue
sampling one ER-OV well v
each year

* Image from USGS WRIR 98-4184
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Public Outreach

Articles run in local
newspaper (PVT
summarizing results of
sampling for 2015, 2016,
2017p an%l 2018

Supplied samplin
locations and results for
inclusion in NNSSER’s -
2015, 2016, 2017, and
2018*

Presented poster of 201
results at the 2016 DOE
Groundwater Open

House - Amargosa July
29, 2016

Tour for the NSSAB an
CEM’s (Dec 16t 2015

* Report in progress

worom
Nye Coumy tests wellsfor tritium

By Daria Sokolova
Pahrump Valley Times

‘The final stage of groundwater
sampliing to determine the amount of
tritium in Nye County wels around
Nevada National Security Site took
place Wednesc:

As part of the procedure that was.
supported by the Department of
Energy grant award, Nye County
officials collected water samples from
10 wells in Amargosa Valley and
Beatty, the two downgradient
locations from areas formerly used for
nuclear weapons testing

The costof the endeavor, which was

of preparations,
Eame 10,850,000, At iye County
accepled a five-year $1.277.000
grant award from the DOE for a
Tritium Groundwater Monitoring Program in August, offcials sald It il be disbursed in
increments of $252,000 on a yearly basis.

‘SokolovaiPahrump Valley Times

when you are looking for evidence of transport of contaminants, tritium wil be the frst one:
1o show up and you wil e 1 1. said Jame Walker, Ny County contrat geologt fs
relatively simple o analyze for, It not complicated and I's referred to as the ultmate tracer

A soluble contaminant that moves with the groundwaler at the rate of the groundwaler flow,
ritium has @ 12 2-year lifespan. lts maximum contamination level for drinking water set by the
EPAs 20,000 picocuries per lier, officials said.

Nye County offcials said they wil supply the collected information o the Community
Environmental Monitoring Program (CEMP) that previously looked at atmospheric counters and

groundwater around the Nevada National Security Site but has been shifting ifs focus to
downgradient portions of the water.

DOE A
Manitoring

Nye County wells have ndetectable’levels of tritium

By Daria Sokolova
Pahrump Valley Times

e ten wels sampied by Nye County
officials under the Nye County Tritium
sampling and Monitoring Program in
December showed “undetectable’
levels of titium, according 1o the

ecent lab resufs.

Nye Co
sampv& o 10 wolls In Amargosa
valiey

ealodt eging are prosemt  walls
hat are doungradient of the Nevada
National Securty Si

“The test resuls showed all ten

TSAMP wells had undetectaie levels

of titium,

geoscientist John Kienke. 4 map ot ine 10 wells sampied by Nyo County offcials

under the Nyo County Trtium Sampling and Montoring

Al samped wetshad the detection Program in December. Soecial o the Panrump Valley
Imits of 278 or 313 picocuries per imes.

et according to he ropor The Safe

Water Drinking Act imit for trtium in

dnnking water IS 20,000 picocuries

per ltr.

In August 2015, Nye County received a five-year $1.27 milion grant from the Department of
Energy (DOE) for a Tritium Groundwater Monitoring Program that covered the cost of the
procedure. The grant will be disbursed in Increments of $252,000 on a yearly ba
of the monitoring wells were chosen based on grounawater flow paths off of the
NN;; pmvnm\w of wels to downgradient communities and recommendations were provided by
inity Environmental Moniors, trained local citizens who manage the Community
Enronmental Montorng Program station

‘amples were analyzed hfough he standard i anayss metnod by Radiaton Safety
ieering, Inc. in Chandler, Arizon;

4 zoltle contaminant that moves wih the grounduater atthe rale ofhe grounduter fow,
fritium has a 12 2- span It's used as the tracer for other contaminants and is relativel

SUBSCRIBE T EM

samory

Three years of sampling show
tritium remains undetectable in
ter

iy S50 la Betunct & egacy of uncananty

atoty crncenrs are gueveraly ferormast s af thate
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Quality Assurance

= Nye County coordinates sampling
efforts through Quality Assurance
Officer (QAO)

= Nye County conducts annual
internal audits to insure integrity of

TSaMP data

» Audit conducted by qualified professional
(QAO)

= Field surveillances

= Office surveillances

= Reports submitted to NWRPO

m Since 2016, Nye County has been D e
hosting preliminary reconnaissance B 1
fieldtrips with the DOE EM Nevada , T e D
Program to insure maximum e w | RE
benefits will be gained from site , &

selections



Quality Assurance- cont

= Navarro conducted
independent assessment of

TSaMP (11/5/18 -12/12/18)
m Four Observations Identified

= Upper level documents and
procedures outdated

= Lines of communication between
participants is not fully
documented

= “Checked By/Date” on Chain of
Custody forms not completed.

» Groundwater Chemistry and
Analysis sheet describes usin
charge balance as part of validation
process.

= Nye County is currently in the

process of updating Q

documentation (WP-11, TPN

11.8, TP-11.2, and HASP) and

formes.




Town Board Meetings

= TSaMP presentations were
given at Beatty Town Board
meeting 9/25/17, and
Amargosa Town Board
meeting 9/27 /17

= Resulted in three new ==
sampling locations for
2017, and several potential
new sites for future years.

= Nye County would like to |
t in at both T
present again at both Town | ..f \ VISR, T

Board meetings in _ por |
September of 2019 e —
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Additional Sampling LLocations

= For discussion at the breakout session:

o Wells used by communities?

o Wells that provide early detection but may not be potable water
sources?

= What wells or other locations do CEMs consider to be of
highest priority?

= 2019
o In future years (2020 and 2021)

» When making your recommendations, please consider:

o Past sampling results
* Tritium hits and flow paths
= Age of water (Tritium half-life = 12.32 yrs - less than 1% in 7 half-lives (86
yrs)

We welcome any participation!



Possible Sampling Locations for 2019

@ Six possible
sampling

agl Legend

° 2 - ' 'L 3 ; & - I . ‘,_ § ; Havid .‘“ 5 § _-'. 5 ‘,.‘. : ‘ i . {:., . 2 . :
A 3 g h e . o by ek ik g A P o @  Community Well
locatlons tO L B R Ay, Bl s N P W 1A o Bl s NNSA/NFO Well

consider for 2019 & AT e g ae o

Spring

and /or future
years

= Need 10
locations for
2019
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Future Years

= Nye County has received a 2-year no cost grant
extension (to Aug 2022)

= We would like to continue working with the CEMs
through face-to-face meetings, community events, and
other opportunities to identity locations of interest for
sampling



Acknowledgements

= Nye County would like to thank the Department of
Energy (NNSA/NFO) and the Desert Research

Institute for the opportunity to be affiliated with the
CEMP
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Background - Why Are We Here?

Nye County has the duty to protect the health and safety of citizens

Through its Nuclear Waste Repository Project Office (NWRPO), Nye
County conducted scientific characterization of the area between Yucca
Mountain and the Town of Amargosa

= Drilled and completed approximately 50 wells

» Conducted numerous aquifer and tracer tests, geophysical surveys,
water level measurements, and other specialized testing

» Data provided to Department of Energy (DOE)

@ Tritium from former weapons tests has been observed migrating on and
off the NNSS

» Offsite migration is only located on federally- controlled land and
below the SDWA standards.

@ Currently in a seven-year grant with DOE to conduct tritium sampling
and analysis at locations downgradient from areas formerly used for
nuclear weapons testing



Land Status

Nye County encompasses 18,199 mji?

= Largest COUH’[%I (by area) in the state, and the third-largest in
contiguous US.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management

= US Forest Service

= Department of Defense

» Department of Energy

, part
of the Nevada Test and Training Range (NTTR) lies
within Nye County

Nye County population of 44,202 (2017 - U.S. Census Bureau)




Population

Pahrump:
= Approximately 26 miles south from NNSS
= Population of 38,000 people (2012)

= Estimated 73,000 people by 2060 (at 1.5% growth
rate - NCWD )

Amargosa:

= Approximately 9 miles SW from the border of
NNSS

= 50 mile south (downgradient) from Pahute Mesa
= Population of 1,456 (2010 census)




Population - cont

Beatty:

= Approximately 30 miles southwest
(downgradient) from Pahute Mesa

= Approximately 25 miles southwest of ER-EC-11

» Offsite well located on the Nevada Test and Training
Range

= ER-EC-11 ; Tritium detected 2009 at 12,000 picocuries per
liter (60% of EPA Safe Drinking Water Act), and re-

sampled in 2017 at 18,400 (92% of EPA Safe Drinking
Water Act

= Population of 1,010 people (2010 census)




Responsibilities

@ Nye County is responsible for:
= ]dentification of sampling locations ( )

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples for tritium analysis

» Obtaining tritium analysis though certified
by the State of Nevada

» Checking the data to ensure quality

= Providing sampling methodology, data, and quality check results to
DOE for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness
Public meetings and community events to ensure public’s perspective is

represented

= Data dissemination options include publication on the Nye County
website ( ) and/or continued publication on DRI's
CEMP website ( )



CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
® |nactive Station

Map at right shows

CEMP stations
E6/26/18) |

Regional
roundwater flow

1 vi > o
_JSII'll‘l'gS,ﬂ

irection is Goldfiel *\ancrles” Medlin's
predominantly A | NevadaTesid | A, - /R0
north to south ‘Sarcobatds o WY A
Downgradient ,- National | ' KSt. George.
areas outlined in J e, B LRl Roee |/ || Mesae . Arizona °

blue 5 <y /13 N s

Note that we are 2 T NN springe\“ Y S | ‘1

characterizing ! Chlifornia AN el Henderson [/ ‘5;,‘-—.1

conditions in offsite B\ TeonedT N7 /[ : \
200

areas only

- b

2013 National Geographic Society, I-cubed - - Kilometers

*Image from CEMP website




Locations Sampled By DOE

i, o
7\ r
P ri
Ji6h A
4 7 751
2n._1_nV|ntHoIa 7:"[

-2
L

£ UL -
% Tritium
of Safe
Drinking
Water Act =
Maximum N oy
"1 9 e 2 éf dor— e

* Fig 5-2, Nevada National Security Site Environmental Report 2018

Map shows sampled sites
under the NNSS
Integrated Groundwater
Monitoring Program on
and off the NNSS and
NTTR

Tritium results are
represented as a
percentage of the
Maximum Contaminant
Level (20,000 pCi/L, as
defined by the US
Environmental Protection
Agency)
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Determining Nye County Sample
Locations

@ Data from the TSaMP water sampling program has allowed us to learn
more about:

= Quality of waters adjacent to and downgradient from the NNSS
and NTTR

» Changes in water quality with time
= Initial screening of candidate sites was based on the following criteria:

» Proximity to population centers

» Groundwater gradient (flow directions)

= Geology/Hydrology
o Faults, Rock/Soil types

» Used results from above sources to locate candidate wells and springs
o Availability / Access, Screened intervals, Casing type and diameter

= Broadened baseline from locations previously sampled, by including
some of the wells drilled by Nye County as part of past scientific
characterization programs



Core Well Sampling Results (Z0152019)

m Established 10 core wells in 2015

» Core wells are sampled every
ear and considered to be of
1gh sampling priority

o Amargosa Elementary School
o Amargosa Valley RV Park
o Baileys Hot Springs
o Beatty Water and Sanitation (W04)
o EWDP-13P
o EWDP-24P
o GWE-OV-1
o GWE-OV-2
o GWE-8PA
o Northwest Academy

m Test results showed all 10 core

wells had undetectable levels
of tritium in 2015 - 2019

Nevada Test =~

i N
Well Type, Tritium Activity [ | Private D Department of Energy 04 4
@ Community Well, <278 pCill | | Fish and Wildiife Service Department of Defense W ——mtm— - Kilometers
/A Nye County Well, <278 pCilL Forest Service I Coumy Boundary ‘\I 0 175 35 7
— —
s

A Nye County Well, <313 pCilL I:l Bureau of Land Management
= Highways

Miles
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2016 Sampling Results

@ 20 sample locations

= 10 core well locations; plus

o Amargosa Narrows South
Well 1

o Beatty Water and Sanitation
(W06

o Crystal Fire Department
o Crystal Park Well

o EWDP-1DX-Shallow

o ER-OV-03-A3

o Fleur-de-Lis Spring

o GWE-33PA

o Private Spring Oasis Valley
(Colson)

o Sarcobatus Flat Well

s Test results showed all 20
sample locations had
undetectable levels of tritium

‘Sarcobatus Flat Well

TSAMP Tritium Sampling Locations - 2016

Pied # >
/ ; “ i A
Nevada Test 1 K P, 22

and 4

Training Range

Nevada National

Private Spring Oasis Valley (Colsor?
: Security Site

T

I
L Fleur-de-Lig Spring
I, e

Y

&
% 1

L

5

Explanation
Well_Type, Tritium_Ac [ | Private
@ Community Well, < 288 pCi/L Fish and Wildlife Service Department of Defense
7 NNSA/NFO Well, < 288 pCill. Forest Service m County Boundary N 0 5 10
Nye County EWDP Well, < 288 pCill [ | Bureau of Land Management Kilometers
Nye County GWE Well, < 288 pCilL
MNye County Public Works Well, < 288 pCi/L
Private Well, < 288 pCi/L
® Spring, < 288 pCilL
— Highways

|| Department of Energy
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2017 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Desert 3
o Amargosa Estates Water Co. Well 2
o Beatty RV Park

o Beatty Water and Sanitation Well
No. 3

o ER-OV-01
= HWWT Gravel Pit
o NC-GWE-2P
o Peacock Spring
o Spicer Ranch (Goss) Spring
o USW VH-2
s Test results showed all 20
sample locations had
undetectable levels of tritium

TSAMP Tritium Sampling Locations - 2017

d Ll
I $ 4
keiji2 o e A
Nevada Test i /P, [

and i 4

Training Range

Nevéda National
Security Site

I

Amargosa
Valley

Explanation
Well Type, Tritium Activity Private E Department of Energy
@ Community Well, <291 pCilL | | Fish and Wildlife Service Department of Defense N 0 5 10

= g : — —
@ NNSA/NFO Well, <291 pCill Forest Senvice : County Boundary Kilometers
A Nye County EWDP Wel, <291 pCiil. || Bureau of Land Management IS . | S
A Nye County GWE Well, <291 pCilL 0 25 5
I —
E]

@ Private Well, <291 pCiilL
® Spring, <291 pCilL
—— Highways

Miles
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2018 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Estates Water Co. Well 1
o Amargosa Valley Private Well-01

o Amargosa Valley Private Well-02-
wellhead

o Beatty Water and Sanitation Well
EW4

o Bryan Spring

o Crystal Private Well-01
o ER-OV-03b

o ER-OV-06a

o Lower Indian Spring
o Nye Co. Station #2

s Test results showed all 20
sample locations had
undetectable levels of
tritium

TSaMP Tritium Sampling Locations - 2018

Nevada Test
; and I
ER-OV08_ Training Range

sl

o

I

Hc-GwE-ov-1 2F
g8 By s
PBailey's Hot Springs
nitation-\WO:
| NC-GWE-OV-2

Nevada National
- Security Site
f 2 .“'-

A Beatty = £
o} ! i

O EWDP-24P

Amargosa Valley RV Park

Amargosa
<
Valley A C-GWEPR
L ntay School
o] LI < :
I ‘ 1 7" F
argo: . L‘E' ef | Fr%'“’
£ i - §
|

ey s )
Crystal P I-01 \
rystal nv?@haE < f._iﬁﬂ?

Explanation =00
Well_Type, Tritium_Ac /. Nye County Well, <289 pCifl. || Private
@ Community Well, <282 pCilL @®  Private Well, <282 pCill Fish and Wildlife Service
Community Well, <289 pCilL @  Private Well, <289 pCi/lL Forest Service
& NNSA/NFO Well, <288 pCill ® Spring, <282 pCill
Nye County EWDP Well, <282 pCillL. @ Spring, <289 pCilL 0 225 45 g 0 5 10
Nye County GWE Well, <282 pCilL ——— Highways

E Department of Energy

Department of Defense

D County Boundary
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2019 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Valley Private Well-03
o Amargosa Valley Private Well-04
o Amargosa Valley USPS
o Beatty Water and Sanitation Well 1
o Cave Spring
o ER-OV-02
o ER-OV-03a3
o EWDP-75
o NC-GWE-Felderhoff-25-1PA
o Revert Springs

m Test results showed all 20
sample locations had
undetectable levels of tritium

TSaMP Tritium Sampling Locations - 2019

Nevada Test
and
Training Range

; Névada National
- Security Site
AV o

Amargosa _ Amargosa Valley RV Park

Valley

Sources: Esri USGS|NOAA

Explanation

Well Type, Tritium Activity 4 Nye County GWE Well, <291 pCilL | | Private D Department of Energy
@ Community Well, <291 pCi/lL @  Private Well, <291 pCilL Fish and Wildlife Service Department of Defense
@ NNSA/NFO Well, <291 pCi/lL @ Spring, <291 pCilL Forest Service B County Boundary
A Nye County EWDP Well, <291 pCi/L === Highways I:l Bureau of Land Management

0 225 45 9 0 5 10 20
T T v "
Miles Kilometers
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ER-OV Wells

EXPLANATION
= = = QOasis Valley Hydrographic Area boundary |

Monitoring-well site and identifier—More
than one identifier at site indicates
multiple wells

Adds flexibility to TSaMP program
and allows for a coordinated joint
sampling effort with DRI

@ Nye County will continue
sampling at least one ER-OV well
each year

* Image from USGS WRIR 98-4184
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Public Outreach

= Articles run in local

newspaper (PVT
summarizing results of

sam7plin§ for 2015, 2016,
2017, and 2018

Supplied samplin
locations and results for
inclusion in NNSSER’s -

2015, 2016, 2017, 2018,
and 2019

Presented poster of
TSaMP results at DOE
roundwater Open

ouse meetings in

margosa- July 29, 2016
and October 17, 2019

= Tour for the NSSAB and

CEM’s (Dec 16t 2015

Nye County tests wells for tritium

By Daria Sokolova
Pahrump Valloy Times.

“The final stage of groundwater
sampiing to etermine the amount o
ritum in Nye County wells around
Nevada National Securiy Site took
place Weanesday.

As part of the procedure that was.
Supported by the Department of
Energy grant award, ye County
offcals collected water samples from
10 wells in Amargosa Valley and

localons rom arcae omary used for
ucar weapons festng

The cost of the endeavor, which was.
preceded by a score of preparations,

Nyo County contactgeclogist Jamie Walkor and
‘geoscintist Jonn Kianke (astwata rom tne vail in
Boaty on Wodnesday beforo taking samplos. Tho
acre was supparted by e Depariment o Energy.
grant nat nac been awarded 0 Ny County (o
determine the amountof rium i Ny Couny weils:
‘arounc Nevada National Securty Ste. D
SokolovaPanrump Vatley Tmes.

12

ndwater Monitoring Program in August, officals said it wil be disbursed in

Increments of $252,000 on a yearty basks.

when you are looking for evidency
10 Show up and you wil see It st saic
relatiely simple to analyze for it not ¢

A soluble contaminant that moves with |
ttlum has a 12.2-year lfespan. ts max
EPAIs 20,000 picocuries per iter, offci

Nye County ofiials said they vil suppt
Environmental Monitoring Program
groundwater around the Nevada Natior
Gonngradient portions of the water

A day-long tour attracted a group of loc

Nye County wells have ‘undetectable’ levels of tritium

By Daria Sokolova
Pahrump Valley Times

The ten weils sampled by hiye County.
the Nye County Tritum

Dex
levels of trtlum. according to the
recentlab resuts

Nye County officials colected water
samples from 10 wells in Amargosa
Valley ana Bealty 1o determine It
RUcides from underground
testing are present in vells
tha are downgradient of the
National Securtty

geoscientist John Kienke. A map ofthe 10wel

sampled by Nye County offcials

inder the Nye County Trtium Sampling and Monitoring

All sampled wells had the defection
limits of 278 or 313 pic

Water Drinking Act I
drinking water is 20,000 picocuries.
ter

Program n Docember. Speciallo o Fanrump
Times

In August 2015, Nye County received a five-year $1.27 milion grant from the Department of

Energy (DOE) for a Tritum G
procedure. The grant wil be disbur

oundwaler Monitoring Program that covered the cost of the
i 2,000 0n a yearly bass.

Locations of the monitoring welss were chosen based on groundwater flow paths off of the

NNSS, proximity of wells to downgradient communites and recommendations

‘Commiunity Environmental Monitors, trained loc:
Environmental Monitoring Program stations.

ere provided by

s who manage the Community

im analysis method by Radiation Safety

A soluble contaminant that moves with the groundwater at the rate of the groundwater flow,
"y

itum has a 12 lespan. It used s the lracer for olher contar

DOE Awards Nye County Grant for Community
Monitoring

ing is relatively

Based Ground:

RELATED ARTICLES

Three years of sampling show
tritium remains undetectable in
Nye water

o s provcded n by oty arc s he ocabors of e
o o i e B e Sncactasi vt oF
e et it Nevads g o ol e | ey V- g 1001
il
e Nevada Mavana Sampling shows no detectable tritium in Nevada
home groundwater for fourth year

By Robin Hebrock Pahrump Valley Times

‘Don’t miss the big stories. Like us on Facebook. [ Cke 10¢]

Starting in 1051, the Nevada National Security Site, then known as
the Nevada Test Site, became a nuclear testing ground in America,
‘with both atmospheric and underground detonations taking place
‘over a period of several decades.

While those experiments are no longer carried out, the impact of
their history is still a subject of keen interest. As Nevada is the driest
state in the nation, many place particular focus on the effect the

Security Site
onmental Report
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Quality Assurance

= Nye County coordinates sampling
efforts through Quality Assurance
Officer (QAO)

= Nye County conducts annual
internal audits to insure integrity of

TSaMP data

» Audit conducted by qualified professional
(QAO)
= Field surveillances

= Office surveillances
= Reports submitted to NWRPO

= Since 2016, Nye County has been _—
hosting preliminary reconnaissance ' S o (%
fieldtrips with the DOE EM Nevada oo e ————
Program to insure maximum s T SiE e R
benetits will be gained from site o —
selections A Sl

-



Quality Assurance- cont

= Navarro conducted
independent assessment of

TSaMP (11/5/18 -12/12/18)
m Four Observations Identified

= Upper level documents and
procedures outdated

= Lines of communication between
participants is not fully documented

= “Checked By/Date” on Chain of
Custody forms not completed.

» Groundwater Chemistry and
Analysis sheet describes using
charge balance as part of validation
process.

@ Nye County updated all QA
documentation (WP-11, TPN 11.8,
TP-11.2, and HASP) and addressed
all observations prior to the 2019
sampling season.
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Town Board Meetings

@ TSaMP presentations were
given at Beatty Town
Board meetings on
9/25/17,and 11/4/19;
and at Amargosa Town

Board meetings on
9/27/17,and 11/21/19

= 2017 presentations
resulted in three new
sampling locations for
2017, and several potential
new sites for future years.

= 2019 presentations
resulted in eight potential _
new sites for future years. N,

21




Possible Sampling Locations
2020-2021

o Wells used by communities?

o Wells that provide early detection but may not be potable water
sources?

= What wells or other locations do members of public consider
to be of highest priority?

o 2020 - 2021
= When making your individual recommendation, please
consider:

o Past sampling results
* Identified flow paths and historic sampling results

- Age of water (Tritium half-life = 12.32 yrs - less than 1% remaining after
7 half-lives (86 yrs)

= We welcome any participation!



Questions?

Colson Pond, Oasis Valley

Contact Information:
John Klenke
Geoscientist III
jklenke@co.nye.nv.us
Office: 775-727-3494
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MATERIAL IN THE FOLLOWING
PRESENTATION SOLELY
REPRESENTS THE VIEW POINT OF
THE AUTHOR AND DOES NOT

REPRESENT DRI OR DOE.
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Background
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Responsibilities

CEMP Stations and Focus Area
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Determining Nye County Sample Locations
Core Well Sampling Results (2015-2020)
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ER-OV Wells
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Possible Sampling Locations for 2021




Background - Why Are We Here?

Nye County has the duty to protect the health and safety of citizens

Through its Nuclear Waste Repository Project Office (NWRPO), Nye
County conducted scientific characterization of the area between Yucca
Mountain and the Town of Amargosa

Drilled and completed approximately 50 wells

Conducted numerous aquifer and tracer tests, geophysical surveys,
water level measurements, and other specialized testing

Data provided to Department of Energy (DOE)

Tritium from former weapons tests has been observed migrating on and
off the NNSS

= Offsite migration is only located on federally- controlled land and
below the SWDA standards.

Currently in a seven-year grant with DOE to conduct tritium sampling
and analysis at locations downgradient from areas formerly used for
nuclear weapons testing




Land Status

Nye County encompasses 18,199 mi?

» Largest county (by area) in the state, and the third-largest in
contiguous US.

Approximately 98% of land in Nye County is federally

controlled

» Bureau of Land Management

= US Forest Service

= Department of Defense

» Department of Energy

Nevada National Security Site (NNSS; formerly the
Nevada Test Site) is entirely within Nye County

Part of the Nevada Test and Training Range (NTTR)
lies within Nye County

Nye County population of 46,523 (Census Bureau. 2019 )




Population

Pahrump:

= Approximately 26 miles south from NNSS
= Population of 37,298 people (ACS 2019)

= Estimated 88,314 people by 2060 (at 1.5% growth rate -
NCWRP update 2017 )

Amargosa:

= Approximately 9 miles SW from the border of NNSS

= 50 mile south (downgradient) from Pahute Mesa
= Population of 1,435 (ACS 2019)




Population - cont

Beatty:

= Approximately 30 miles southwest (downgradient)
from Pahute Mesa

= Approximately 25 miles southwest of well ER-EC-11

ER-EC-11 is located downgradient of Pahute Mesa, off of the
NNSS and on the Nevada Test and Training Range. Tritium
was detected in ER-EC-11 in 2009 at 12,000 picocuries per liter
(pCi/L), or 60% of EPA’s Safe Drinking Water Act (SWDA).
When re-sampled in 2017, levels had increased to 18,400
pCi/L, or to 92% of the SWDA.

= Population of 804 people (ACS 2019)




Responsibilities

@ Nye County is responsible for:
Identification of sampling locations (

Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

Collection of water samples for tritium analysis

Obtaining tritium analysis though certified
by the State of Nevada

Checking the data to ensure quality

Providing sampling methodology, data, and quality check results to
DOE for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness

Public meetings and community events to ensure public’s perspective is
represented

Data dissemination options include publication on the Nye County

website (www.nyecounty.net) and/or continued publication on DRI’s
CEMP website ( )




CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
® |nactive Station

Map at right shows
CEMP stations
E6/26/18) )

Regional
groundwater flow

1irection is
predominantly
north to south

Downgradient  h oK) National

areas outlined in DL Y s

blue

Note that we are
characterizing
conditions in offsite
areas only

*Image from CEMP website




Locations Sampled By DOE EM NV
(UGTA)

o Jpte s s ‘ Map showing sampled sites
Yoas - e _iiNevadatTest
14 /’.'E"' ” b g ;_1 : under the NI%SS Inﬁegra’ced
A\ | | Rz Groundwater Monitorin
Wtenme s Program on and off the NNSS
S S A and NTTR
e i Tritium results are
represented as a percentage
of the Maximum
Contaminant Level (20,000
Ci/L, as defined by the US
nvironmental Protection

Agency)

DOE: United States Department Of Energy

EM NV: Office of Environmental Management
- Nevada Program
NNSS: Nevada National Security Site
(1360 square miles, DOE)
7 i AV A ! . NTTR: Nevada Test and Training Range
’ 7 = T LA = 25 (4531 square miles, Department of Defense)
= == ' : UGTA: Underground Test Area program

A= ——
— ¢ 1 L S

of Safe Drinking Water Act Maximum |
I <5% © 50-100

;."0‘,’5-570 . >100

* Fig 5-2, Nevada Natio




Determining Nye County Sample
Locations

@ Data from the TSaMP water sampling program has allowed us to learn
more about:

» Quality of waters adjacent to and downgradient from the NNSS
and NTTR

» Changes in water quality with time
@ Initial screening of candidate sites was based on the following criteria:
Proximity to population centers
Groundwater gradient (flow directions)
Geology/Hydrology
o Faults, Rock/Soil types
Used results from above sources to locate candidate wells and springs
o Availability / Access, Screened intervals, Casing type and diameter

Broadened baseline from locations previously sampled, by including
some of the wells drilled by Nye County as part of past scientific
characterization programs




Core Well Sampling Results (2015-2020)

m Established 10 core wells in 2015

= Core wells are sampled every

ear and considered to be of SRR .

1gh sampling priority D LW T
= Amargosa Elementary School e
Amargosa Valley RV Park
Baileys Hot Springs
Beatty Water and Sanitation (W04)
EWDP-13P |
EWDP-24P J .
GWE-OV-1 ’
GWE-OV-2
GWE-8PA
Northwest Academy

s Test results showed all 10 core

wells had undetectable levels
of tritium in 2015 - 2020

Well Type, Tritium Activity |:| Private E Department of Energy
. Community Well, <278 pCilL. | | Fish and Wildlife Service Department of Defense  w- — — |
A\ Nye County Well, <278 pCill Forest Service 1 county Boundary | 0 175 35
A Nye County Well, <313 pCil. || Bureau of Land Management
= Highways

Miles




2016 Sampling Results

N Sarcobatus Fiat well TSAMP Tritium Sampling Locations - 20964 -~ IH ]

i

= 20 sample locations

= 10 core well locations; plus _ bl i -

o Amargosa Narrows South Taning Range |
Well 1 |

Private Spring Oasis Valley (Colson)

), < i
sl S

Nevada National

Beatty Water and Sanitation Ny ey P Securly Sie
(W06 b (PR

Crystal Fire Department
Crystal Park Well
EWDP-1DX-Shallow
ER-OV-03-A3
Fleur-de-Lis Spring
GWE-33PA

Private Spring Oasis Valley
(Colson)

o Sarcobatus Flat Well A
m Test results showed all 20 el Bosunde T [ ovptranor ey

[ ] ity Well, < 288 pCill Fish and Wildlife Service | Department of Defense

.

7 NNSA/NFO Well, < 288 pCilL Forest Service County Boundary N 0 5 10
Sample locatlons had Nye County EWDP Well, < 288 pCill [ | Bureau of Land ManagemenlD e

1 1 1 f L MNye County GWE Well, < 288 pCill — S
undetectable levels of tritium Mem ety P Vorta <20 . "0 a5 s
Private Well, < 288 pCilL g Miles
® Spring, = 288 pCi/L
= Highways




2017 Sampling Results

TSAMP Tritium Sampling Locations - 2017

Fed # HE
i 4

= 20 sample locations

= 10 core well locations; plus
o Amargosa Desert 8 Traning Range _
o Amargosa Estates Water Co. Bz Nd il
Well 2 : %:JE "_ ! e Security Site
Beatty RV Park e b

Beatty Water and Sanitation
Well No. 3
ER-OV-01
HWWT Gravel Pit
NC-GWE-2P
Peacock Spring
o Spicer Ranch (Goss) Spring
o USW VH-2
= Test results showed all 20 -
sample locations had Bt
undetectable levels of tritium e |

® Spring, <291 pCilL
= Highways




2018 Sampling Results

= 20 sample locations

= 10 core well locations; plus ST
o Amargosa Estates Water Co. Well 1
o Amargosa Valley Private Well-01 R e :
o Amargosa Valley Private Well-02- o o 0 ot L S
wellhead : ey ‘

Beatty Water and Sanitation Well
EW4

Bryan Spring

Crystal Private Well-01

ER-OV-03b .

ER-OV-06a A
o Lower Indian Spring " __ *mﬂ # |
= Nye Co. Station #2 e Sl AN L. I T s

» Test results showed all 20 -

sample locations had Gommor

Well_Type, Tritium_Ac /v Nye County Well, <289 pCill | Private || Department of Energy
(&)

. .
un d ete Ct able le‘ 761 SO f trltlum O Community Well, <262 pCill ® Private Well, <282 pCil. Fish and Wildife Service | Department of Defense
Community Well, <289 pCill. ®  Private Well, <289 pCill Forest Service - county Boundary

TSaMP Tritium Sampling Lﬂc‘ht’lons:-?(filﬁ =

Z1 NNSA/NFO Well, <289 pCilL ® Spring, <282 pCilL Bureau of Land Management

Nye County EWDP Well, <282pCil. @ Spring, <289 pCill. 0 225 45 9 o 5 10 20 |

Nye County GWE Well, <282 pCilL. ——— Highways Miles. Kilometers




2019 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Valley Private Well-03
o Amargosa Valley Private Well-04
o Amargosa Valley USPS
Beatty Water and Sanitation Well 1
Cave Spring
ER-OV-02
ER-OV-03a3
EWDP-7S
o NC-GWE-Felderhoff-25-1PA
o Revert Springs

s Test results showed all 20
sample locations had
undetectable levels of tritium

TSaMP Tritium Sampling Locations - 2019

Nevada Test
and t
Training Range

J7
= 7 Né_"yada National
= i of Security Site

Amargosa
Valley

Explanation

Well Type, Tritium Activity A Nye County GWE Well, <291 pCill | | Private
©  Community Well, <231 pGi/L @  Private Well, <291 pCiflL
@ NNSA/NFO Well, <291 pCill ~@ Spring, <291 pCilL Fores!
A Nye County EWDP Well, <291 pCifl. === Highways |:| Bureal

D Department of Energy
Department of Defense

D County Boundary

and Management

.

0 225 45 s o 5 10 20 +

[ e | N w o
Miles !




2020 Sampling Results

= 20 sample locations

= 10 core well locations; plus
Amargosa Park well
Amargosa Valley Private Well-05
Beatty Private Well -01
Colson Pond/Spring
Crystal Fire Department
Crystal Park Well -
ER-OV-04a
ER-OV-05
EWDP-29P
MW-4
» Test results showed all 20
sample locations had '
undetectable levels of tritium [ty S

o - N q ]
A mmmu-&m © Private Wel, <252pCIL. | | Bureau of Land Management
A Nye Counly GWE Well, <292 pClL. @  Privale Wel, <296 pCIiL

0 223545 9 o 5 10
—— Highways — —




FR-OV Wells

( DOE EM NV UGTA Wells)

Wells are NE of Beatty and
downgradient from Pahute Mesa

Adds flexibility to TSaMP program
and allows for a coordinated joint
sampling effort with DRI

Nye County will continue sampling
at least one ER-OV well each year

.
| ER-OV-02

EXPLANATION

*| = - - = Oasis Valley Hydrographic Area boundary

Monitoring-well site and identifier—More
than one identifier at site indicates
multiple wells

* Image from USGS WRIR 98-4184




Public Outreach

TSaMP presentation
ﬁven at the May 20,2020
SSAB meeting

Featured in DOE EM
Update Newsletter, June
30,2020

Articles run in local
newspaper (PVT) 2015 -
2018, and 2020

Supplied samplin
locations and results for
inclusion in the NNSSER
2015 - 2020

Presented poster at DOE
Groundwater Open

House meetings in
Amargosa- 2016 & 2019

Tour for the NSSAB and
CEM’s - 2015




Quality Assurance

= Nye County coordinates sampling
etforts through Quality Assurance
Officer (QAO)

Nye County conducts annual
internal audits to insure integrity of

TSaMP data

Audit conducted by qualified professional
(QAO)
Field surveillances

Office surveillances
Reports submitted to NWRPO /NRFF

Since 2016, Nye County has been
hosting preliminary reconnaissance
fieldtrips with the DOE EM Nevada
Program to insure maximum
benefits will be gained from site
selections




Quality Assurance- cont

@ Navarro conducted
independent assessment of

TSaMP (11/5/18 -12/12/18)
Four Observations Identified

Upper level documents and
procedures outdated

Lines of communication between
participants is not fully documented

“Checked By/Date” on Chain of
Custody forms not completed.

Groundwater Chemistry and
Analysis sheet describes using
charge balance as part of validation
process.

Nye County updated all QA
documentation (WP-11, TPN 11.8,
TP-11.2, and HASP) and addressed
all observations prior to the 2019
sampling season.



Town Board Meetings

m TSaMP presentations were
given at Beatty Town
Board meetings on
9/25/17,and 11/4/19;
and at Amargosa Town

Board meetings on
9/27/17,and 11/21/19

2017 presentations
resulted in three new
sampling locations for
2017, and several potential
new sites for future years.

2019 presentations
resulted in eight potential
new sites for future years.




Possible Sampling Locations
2021

o Wells used by communities?

o Wells that provide early detection but may not be potable water
sources?

What wells or other locations do members of public consider
to be of highest priority?

s 2021
When making your individual recommendation, please
consider:
o Past sampling results
» Identified flow paths and historic sampling results

= Age of water (Tritium half-life = 12.32 yrs - less than 1% remaining after
7 half-lives (86 yrs)

We welcome any participation!




Questions?

Colson Pond, Oasis Valley

| b
Lp N

Contact Information:
John Klenke
Geoscientist III
jklenke@co.nye.nv.us
Office: 775-727-3494
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Background - Why Are We Here?

Nye County has the duty to protect the health and safety of citizens

Through its Nuclear Waste Repository Project Office (NWRPO), Nye County
conducted scientific characterization of the area between Yucca Mountain and
the Town of Amargosa

= Drilled and completed approximately 50 wells

» Conducted numerous aquifer and tracer tests, geophysical surveys, water
level measurements, and other specialized testing

= Data provided to Department of Energy (DOE)

@ Tritium from former weapons tests has been observed migrating on and off
the NNSS

» Offsite migration is only located on federally- controlled land and below
the SWDA standards.

@ Currently in an eleven-year® grant with DOE to conduct tritium sampling and
analysis at locations downgradient from areas formerly used for nuclear
weapons testing

* Grant extended to Aug 16, 2026



Land Status

Nye County encompasses 18,199 mji?

» Largest county (by area) in the state, and the third-largest in
contiguous Ug.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management
= US Forest Service

= Department of Defense

= Department of Energy

Nevada National Security Site -NNSS (formerly the Nevada
Test Site is entirely within Nye County)

Part of the Nevada Test and Training Range (NTTR)
lies within Nye County

Nye County population of 51,591 (Census Bureau. 2020)




Population

Pahrump:

= Approximately 26 miles south from NNSS
= Population of 44,738 people (Census Bureau. 2020)

= Estimated 88,314 people by 2060 (at 1.5% growth rate - NCWRP
update 2017 )

Amargosa:

= Approximately 9 miles SW from the border of NNSS
= 50 mile south (downgradient) from Pahute Mesa
= Population of 1,064 (Census Bureau. 2020)




Population - cont

Beatty:

= Approximately 30 miles southwest (downgradient)
from Pahute Mesa

= Population of 880 people (Census Bureau. 2020)
= Approximately 25 miles southwest of well ER-EC-11*

*



Responsibilities

= Nye County is responsible for:
» ]dentification of sampling locations ( )

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples for tritium analysis

= Obtaining tritium analysis though certified
by the State of Nevada

» Checking the data to ensure quality

= Providing sampling methodology, data, and quality check results to
DOE for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness

Public meetings and community events to ensure public’s perspective is
represented

= Data dissemination options include publication on the Nye County

website (www.nyecounty.net) and/or continued publication on DRI’s
CEMP website ( )



CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
® |nactive Station

Map at right shows

CEMP stations
E6/13/22) |

Regional
roundwater flow
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Locations Sampled By DOE EM NV
(NNSA/NFO and EM NV Program)
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* Fig 5-2, Nevada N Security Site Environmental Report 2020
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Map showing sampled sites
under the NNSS Integrated
Groundwater Monitorin
Program on and off the NNSS
and NTTR

Tritium results are represented as
a ‘IA)]ercentage of the Maximum
SWDA Contaminant Level
20,000 pCi /L, as defined by the
S Environmental Protection
Agency)

DOE : United States Department Of Energy

EM NV: Office of Environmental Management
Nevada Program

NNSA/NFO: U.S. Department of Energy, National
l\?flclear Security Administration Nevada Field
Office

NNSS: Nevada National Security Site
(1360 square miles, DOE)

NTTR: Nevada Test and Training Range
(4531 square miles, Department of Defense)

SWDA: Safe Drinking Water Act - EPA 1974
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Determining Nye County Sample
Locations

@ Data from the TSaMP water sampling program has allowed us to learn
more about:

= Quality of waters adjacent to and downgradient from the NNSS
and NTTR

» Changes in water quality with time
= Initial screening of candidate sites was based on the following criteria:

» Proximity to population centers

» Groundwater gradient (flow directions)

= Geology/Hydrology
o Faults, Rock/Soil types

» Used results from above sources to locate candidate wells and springs
o Availability / Access, Screened intervals, Casing type and diameter

= Broadened baseline from locations previously sampled, by including
some of the wells drilled by Nye County as part of past scientific
characterization programs



Core Well Sampling Results (201 5-2021)

m Established 10 core wells in 2015

» Core wells are sampled every
ear and considered to be of
1gh sampling priority

o Amargosa Elementary School
o Amargosa Valley RV Park
o Baileys Hot Springs
o Beatty Water and Sanitation (W04)
o EWDP-13P
o EWDP-24P
o GWE-OV-1
o GWE-OV-2
o GWE-8PA
o Northwest Academy

m Test results showed all 10 core

wells had undetectable levels
of tritium in 2015 - 2021

Explanation
Well Type

A Nye County Well [/ Forest Service
= Highways |:| Bureau of Land Management

12




2016 Sampling Results

= 20 sample locations
= 10 core well locations; plus

]

m}

Amargosa Narrows South
Well 1

Beatt
(W06

Crystal Fire Department
Crystal Park Well
EWDP-1DX-Shallow
ER-OV-03-A3
Fleur-de-Lis Spring
GWE-33PA

Private Spring Oasis Valley
(Colson)

Sarcobatus Flat Well

Water and Sanitation

= Test results showed all 20
sample locations had

undetectable levels of tritium

N
arcubatms Flatwell
J

\ J

xplanation
Well_Type, Tritium_Ac
@ Community Well, < 288 pCi/L
@ NNSA/NFO Well, < 288 pCill
A Nye County EWDP Well, < 288 pCilL
A Nye County GWE Well, < 288 pCill
A Nye County Public Works Well, < 288 pCilL
@  Private Well, < 288 pCill
—@ Spring, < 288 pCi/lL
= Highways

Nevada Tes't' Il
and )
Training Range

=
[Northwest Academy D Crysthl Park Well
% s

g (X

[ Private [ pepartment of Energy
[ Fishand Wildiife Service || Department of Defense

- Forest Service D County Boundary N

[ ] Bureau of Land Management

— —
ﬁ;f-
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2017 Sampling Results

= 20 sample locations

= 10 core well locations; plus
s Amargosa Desert 8 . T Rnge

o Amargosa Estates Water Co.
Well 2

o Beatty RV Park

o Beatty Water and Sanitation
Well No. 3

o ER-OV-01

o HWWT Gravel Pit

o NC-GWE-2P

o Peacock Spring

o Spicer Ranch (Goss) Spring

o USW VH-2

m Test results showed all 20 Wil
sample locations had S N
undetectable levels of tritium L — s —

~@ Spring, <291 pCilL

—— Highways

14




2018 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Estates Water Co. Well 1
o Amargosa Valley Private Well-01

o Amargosa Valley Private Well-02-
wellhead

o Beatty Water and Sanitation Well
EW4

o Bryan Spring

o Crystal Private Well-01
o ER-OV-03b

o ER-OV-06a

o Lower Indian Spring
o Nye Co. Station #2

m Test results showed all 20
sample locations had
undetectable levels of tritium

Nevada Test
and
Training Range

ol

L[ )
YiNye €b. Station#2

Explanation
Well_Type, Tritium_Ac
@  Community Well, <282 pCilL
Community Well, <289 pCi/lL @ Private Well, <289 pCilL - Forest Service
NNSA/NFO Well, <289 pCill —@ Spring, <282 pCilL I: Bureau of Land Management
Nye County EWDP Well, <282 pCilL. @ Spring, <289 pCi/lL 0 275 45 9 0 5 10
Nye County GWE Well, <282 pCill. = Highways ———

£ Nye County Well, <289 pCil. [ | Private D Department of Energy

® Frivate Well, <282 pGill | Fish and Wildife Service || Department of Defense

3 county Boundary
.
- +
-

15

Miles Kilometers




2019 Sampling Results

= 20 sample locations

= 10 core well locations; plus g Rt
o Amargosa Valley Private Well-03
o Amargosa Valley Private Well-04
o Amargosa Valley USPS
o Beatty Water and Sanitation Well 1
o Cave Spring
o ER-OV-02
o ER-OV-03a3 72
: EWDP-7S TN =
> NC-GWE-Felderhoff-25-1PA “
o Revert Springs

m Test results showed all 20

sample locations had Exnanston
. . Well Type, Tritium Activity A Nye County GWE Well, <291 pCill. [ | Private [ Department of Energy
und etectable levels Of trltlum ©  Community Well, <291 pCilL @®  Private Well, <291 pCilL [ | Fishand Wiidiie Service || Department of Defense

@ NNSA/NFO Well, <291 pCi/lL @ Spring, <291 pCilL - Forest Service DCounty Boundary
A Nye County EWDP Well, <291 pCi/L === Highways I:l Bureau of Land Management

0 225 45 9 0 5 10 20
T T v "
Miles Kilometers
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2020 Sampling Results

= 20 sample locations

= 10 core well locations; plus

m]

m]

m]

m]

[m}

Amargosa Park well

Amargosa Valley Private Well-05
Beatty Private Well -01

Colson Pond/Spring

Crystal Fire Department

Crystal Park Well -

ER-OV-04a

ER-OV-05

EWDP-29P

MW-4

= Test results showed all 20
sample locations had

undetectable levels of tritium

PNV L
TSaMP Tritium Sampling Lo at

Nevada Test
and
Training Range
ColsoR Pond/Spring

ER-OV-05 'l
I !

Zi? p* C—GWE—OV—I

@Bailey's Hot Springs
Beatty Water and Seglaﬂon—m 1 ANC-GWE-OV-2

Amargosa _Amargosa Valley RV Park

A %
NC-GWE-BPA

Explanation

Well Type, Tritium Activity £y Nye County Well, <296 pCi/lL [:| Private D Department of Energy
@ Community Well, <292 pCi/L @ Private Spring, <292 pCi/L Fish and Wildiife Service | | Department of Defense
@ NNSA/NFO Well, <296 pCi/L —@ Private Spring, <296 pCi/L - Forest Service D County Boundary
A Nye County EWDP Well, <292 pCilL. @  Private Well, <292pCil. | | Bureau of Land Management
& Nye County GWE Well, <292 pCi/lL @  Private Well, <296 pCiiL

0 2325 45 9
= Highways T
Miles




2021 Sampling Results

= 20 sample locations

= 10 core well locations; plus

m]

m]

m]

m]

[m}

Amargosa Valley Private Well-06
Amargosa Valley Private Well-07

Beatty Water and Sanitation
- Well No. 3

ER-OV-03a
ER-OV-06a2
Goss Spring
Martell Market
NB-WW-07
NB-WW-12
VH-2

= Test results showed all 20
sample locations had

undetectable levels of tritium

Explanation

Well Type, Tritium Activity
@  Community Well, <304 pCi/lL
@  NNSA/NFO Well, <304 pCilL

A Nye County EWDP Well, <304 pCilL —— Highways [ |Bureauof

—@ Private Spring, <304 pCi/lL

Nevada Test
and
Training Range

aff‘-‘f""r
APE,
*?

A Nye County GWE Well, <304 pCill. || Private [ oepartment of Energy
| Fish and Wildlife Service D Department of Defense
I Forest Service [ county Boundary

Land Management
N
= +
w —

18

@® Private Well, <304 pCilL

0o 2 4 8 0 5 10
T
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ER-OV Wells

(DOE EM NV UGTA Wells)

than one identifier at site indicates
multiple wells

Spring

Wells are NE of Beatty and downgradient
from Pahute Mesa

@ Adds flexibility to TSaMP program and
allows for a coordinated joint sampling
effort with DRI

@ Nye County will continue sampling at
least one ER-OV well each year

0 3 KILOMETERS
DOE : United States Department Of Energy
EM NV: Office of Environmental Management Nevada Program

UGTA: Underground Test Area program - Image from USGS WRIR 98-4184
19




ER-OV Wells - cont

(DOE EM NV UGTA Wells)

ER-OV wells sampled D A ° - EROVWells |~

ER-OV-01 (2017) NS | : 5 Eaimpled(2016-20f1) r4
= ER-OV-02 (2019) iy ol U e g T TS
[=] ER'OV'03a (2021) _ AEC e 4 : 5o _ oo Highway

i WICT : S ¥ wells not yet sampled

[=] ER-OV-03b (2018) : LT 8 wels sampled
= ER-OV-03a3 (2016, 2019)
= ER-OV-04a (2020)
m  ER-OV-05 (2020)
= ER-OV-06a (2018)
m ER-OV-06a2 (2021)

ER-OV wells not yet sampled
[
[

(=]

DOE : United States Department Of Energy
EM NV: Office of Environmental Management Nevada Program

UGTA: Underground Test Area program




Public Outreach

TSaMP presentation
ﬁ%ven at the May 20,2020
SSAB meeting

» Featured in DOE EM
Update Newsletter, June
,2020

Articles run in local
newspaper (PVT) 2015 -
2018, 2020 and 2021

Supplied samplin
locations and results for
inclusion in the NNSSER
2015 - 2022

= Presented poster at DOE
Groundwater Open

House meetings in
Amargosa- 2016 & 2019

= Tour for the NSSAB and
CEM’s - 2015

Nye County tests wells for tritium

By Daria Sokolova
Pahrump Valloy Times.

“The final stage of groundwater
sampiing to etermine the amount o
ritum in Nye County wells around
Nevada National Securiy Site took
place Weanesday.

As part of the procedure that was.
Supported by the Department of
Energy grant award, ye County
offcals collected water samples from
10 wells in Amargosa Valley and

localons rom arcae omary used for
ucar weapons festng

The cost of the endeavor, which was.
preceded by a score of preparations,

Nyo County contactgeclogist Jamie Walkor and
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grant nat nac been awarded 0 Ny County (o

dstermine e amour
arounaNev:

o Doy

SokolovaPanrump Vatley Tmes.

™o
ment of Energy

ntofttum In Ny County wels
aca Natonal Securty Sie. Dar

12

ndwater Monitoring Program in August, officals said it wil be disbursed in

Increments of $252,000 on a yearty basks.

when you are looking for evidency
10 Show up and you wil see It st saic
relatiely simple to analyze for it not ¢

A soluble contaminant that moves with |
ttlum has a 12.2-year lfespan. ts max
EPAIs 20,000 picocuries per iter, offci

Nye County ofiials said they vil suppt
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e Nevada Mavana Sampling shows no detectable tritium in Nevada
home groundwater for fourth year

By Robin Hebrock Pahrump Valley Times

‘Don't miss the big stories. Like us on Facebook. [ e 1<)

Starting in 1051, the Nevada National Security Site, then known as
the Nevada Test Site, became a nuclear testing ground in America,
‘with both atmospheric and underground detonations taking place
‘over a period of several decades.

While those experiments are no longer carried out, the impact of
their history is still a subject of keen interest. As Nevada is the driest
state in the nation, many place particular focus on the effect the

Security Site
onmental Report
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Quality Assurance

= Nye County coordinates sampling
efforts through Quality Assurance
Officer (QAO)

= Nye County conducts annual
internal audits to insure integrity of

TSaMP data

» Audit conducted by qualified professional
(QAO)
= Field surveillances

= Office surveillances
= Reports submitted to NWRPO /NRFF

= Since 2016, Nye County has been _—
hosting preliminary reconnaissance ' S o (%
fieldtrips with the DOE EM Nevada oo e ————
Program to insure maximum s T SiE e R
benetits will be gained from site o —
selections A Sl

-



Quality Assurance- cont

= Navarro conducted
independent assessment of

TSaMP (11/5/18 -12/12/18)
m Four Observations Identified

= Upper level documents and
procedures outdated

= Lines of communication between
participants is not fully documented

= “Checked By/Date” on Chain of
Custody forms not completed.

» Groundwater Chemistry and
Analysis sheet describes using
charge balance as part of validation
process.

@ Nye County updated all QA
documentation (WP-11, TPN 11.8,
TP-11.2, and HASP) and addressed
all observations prior to the 2019
sampling season.

23




Town Board Meetings

= TSaMP presentations were
given at Beatty Town Board
meetings on 9/25/17, and
11/4/19; and at Amargosa
Town Board meetings on
9/27/17,and 11/21/19

= 2017 presentations resulted
in three new samplin
locations for 20171?an§
several potential new sites
for future years.

= 2019 presentations resulted
in one new sampling
location for 2015), one for
2020, one for 2021, and five
potential new sites for future
years.

24




Possible Sampling Locations

Map showing location of . U
newly drilled wells S HYh o 8 - A=t

(’ Data gaps

©  Locations previously sampled 2015 - 2021
@ New wells from NDWR search 2018 - 2021 |
7 NNSs

@ NTTR & NAFB
®

[ 4

downgradient of the NNSS

= Locations previously
sampled for tritium
(2015 to 2021) shown as gray
dots.

» Dark outline show area of

search for new wells (in
NDWR database).

=  Yellow areas indicate areas of
data gaps in TSaMP program

=  Wells identified as being
newly drilled (2018 to 2021)
shown as orange circles

o Three red dots indicate possible
future sampling locations (20227?)
selected from the newly drilled
wells

Possible new sample location (2022 ?)
Search area for new wells




Possible Sampling Locations
2022 -cont

o Wells used by communities?

o Wells that provide early detection but may not be potable water
sources?

= What wells or other locations do members of public consider
to be of highest priority?

o 2022
= When making your individual recommendation, please
consider:

o Past sampling results
* Identified flow paths and historic sampling results

- Age of water (Tritium half-life = 12.32 yrs - less than 1% remaining after
7 half-lives (86 yrs)

= We welcome any participation!
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Background - Why Are We Here?

Nye County has the duty to protect the health and safety of citizens

Through its Nuclear Waste Repository Project Office (NWRPO), Nye County
conducted scientific characterization of the area between Yucca Mountain and
the Town of Amargosa

= Drilled and completed approximately 50 wells

» Conducted numerous aquifer and tracer tests, geophysical surveys, water
level measurements, and other specialized testing

= Data provided to Department of Energy (DOE)

@ Tritium from former weapons tests has been observed migrating on and off
the NNSS

= Offsite migration is only located on federally- controlled land and below
the SDWA standards. Note: It is approximately 13.5 miles SW
(downgradient) to the nearest publicly accessible lands.

@ Currently in an eleven-year* grant with DOE to conduct tritium sampling and
analysis at locations downgradient from areas formerly used for nuclear

weapons testing
* Grant extended to Aug 16, 2026



Land Status

Nye County encompasses 18,199 mi?

= Largest county (by area) in the state, and the third-largest in
contiguous Ug.

Approximately 98% of land in Nye County is federally

controlled

= Bureau of Land Management
= US Forest Service

= Department of Defense

= Department of Energy

Nevada National Security Site -NNSS (formerly the Nevada
Test Site is entirely within Nye County)

Part of the Nevada Test and Training Range (NTTR)
lies within Nye County

Nye County population of 54,738 (Census Bureau Est. 7/1/22)
=  Up 3147 since 2020 census (51,591)




Population

Pahrump:

= Approximately 26 miles south from NNSS

= Population of 44,738 people (Census Bureau 2020)

= Pahrump is the 12th most populated city in the state of Nevada, and
one of the fastest growing communities in the west

= Estimated 88,314 people by 2060 (at 1.5% growth rate - NCWRP
update 2017 )

Amargosa:

= Approximately 9 miles SW from the border of NNSS
= 50 mile south (downgradient) from Pahute Mesa

= Population of 1,064 (Census Bureau 2020)




Population = cont

Beatty:

= Approximately 30 miles southwest (downgradient)
from Pahute Mesa

= Population of 880 people (Census Bureau 2020)
= Approximately 25 miles southwest of well ER-EC-11




Responsibilities

= Nye County is responsible for:
= Jdentification of sampling locations ( )

= Developing sampling plans and procedures - ensures systematic,
consistent sampling methodology

= Collection of water samples for tritium analysis

» Obtaining tritium analysis though certified
by the State of Nevada

» Checking the data to ensure quality

» Providing sampling methodology, data, and quality check results to
DOE for inclusion in the Annual NNSS Site Environmental Report

Fact sheets, brochures or handouts
Local government awareness

Public meetings and community events to ensure public’s perspective is
represented

@ Data dissemination options include publication on the Nye County

website (www.nyecounty.net) and/or continued publication on DRI’s
CEMP website ( )



B

CEMP Stations and Focus Area

A Active Station
O Meteorological Station Only
® |nactive Station

= Map at right shows

CEMP stations
E6/13/22)

= Regional
roundwater flow
irection 1s
predominantly
north to south

= Downgradient
areas outlined by

blue oval indicates 78 Amarg e ‘ |/ Soverton’ | CaEE T2
TSaMP focus area L R e N R w2 07 ) nite‘d'smtes
= Note: We are  California - - - as ] Henderson /" ;. \'EE=‘-1
characterizing ') \M
conditions in offsite : | , | gt
areas only e o wai” e .

*Image from CEMP website
TSaMP CEMP 2023 9




Locations Sampled By DOEEM NV
(NNSA/NFO and EM NV Program)

@ Map showing sampled sites
under the NNSS Integrated

ip

—LC O UE-19h ) _'2 ‘-"- ye il : .
77 1 Kbk Groundwater Monitorin
o YRR : s Program on and off the NNSS
' LN vty O S0z 4 i b and NTTR

UE-20n"
B e

m Tritium results are represented as
a percentage of the Maximum
SDWA Contaminant Level

20,000 pCi /L, as defined by the
S Environmental Protection
Agency)

DOE : United States Department Of Energy

EM NV: Office of Environmental Management
. 4 Nevada Program
= .'_"f""!’}"’“'i'};'-'f- Pl . NNSA/NFO: U.S. Department of Energy, National
S e o Nuclear Security Administration Nevada
Améﬁosa.aiy RV/Park k. - Field Office
O S ﬂ#‘ B s = . NNSS: Nevada National Security Site
. St /8 e (1360 square miles, DOE)
NTTR: Nevada Test and Training Range
(4531 square miles, Department of Defense)

SDWA: Safe Drinking Water Act - EPA 1974

g

0 <% © 50-100 e
28 0 8 K i Svi S S AhS T
* Fig 5-2, Nevada National Security Site Environmental Report 2021

TSaMP CEMP 2023 10




Determining Nye County Sample
llocations

@ Data from the TSaMP water sampling program has allowed us to learn
more about:

= Quality of waters adjacent to and downgradient from the NNSS and
NTTR

» Changes in water quality with time
= Initial screening of candidate sites was based on the following criteria:

= Proximity to population centers

» Groundwater gradient (flow directions)

= Geology/Hydrology
o Faults, Rock/Soil types

» Used results from above sources to locate candidate wells and springs
o Availability / Access, Screened intervals, Casing type and diameter

= Broadened baseline from locations previously sampled, by including
some of the wells drilled by Nye County as part of past scientific
characterization programs



Core Well Sampling Results (Z015520272)

m Established 10 core wells in 2015

» Core wells are sampled every
ear and considered to be of
ighest sampling priority

o Amargosa Elementary School

o Amargosa Valley RV Park

o Baileys Hot Springs

o Beatty Water and Sanitation (W04)
o EWDP-13P

o EWDP-24P

o GWE-OV-1

o GWE-OV-2

o GWE-8PA

o Northwest Academy

s Test results showed all 10 core

wells had undetectable levels
of tritium in 2015 - 2022

Explanation

Well Type
Fish and Wildlife Service

A Nye County Well [/ Forest Service
— Highways |:| Bureau of Land Management




2016 Sampling Results

= 20 sample locations

= 10 core well locations; plus o 0

o Amargosa Narrows South v L
Well 1 ,

o Beatty Water and Sanitation
(W06

o Crystal Fire Department
o Crystal Park Well

o EWDP-1DX-Shallow

o ER-OV-03-A3

o Fleur-de-Lis Spring

o GWE-33PA
o Private Spring Oasis Valley B I oy
(Colson) e fz}u
o Sarcobatus Flat Well D .
u TeSt I'esults Showed all 20 Well_Type, Tritium_Ac W it i sy

Community Well, < 288 pCilL | Fish and Wildiife Service || Depariment of Defense

NNSAINFO Well, < 268 pCill 1 Forest Service CJcontyBoundary

sample locations had PRSI o s
undetectable levels of tritium P o %

Private Well, < 288 pCi/lL

—@ Spring, < 288 pCi/lL
= Highways




2017 Sampling Results

= 20 sample locations
= 10 core well locations; plus

m}

m}

O

O

Amargosa Desert 3

Amargosa Estates Water Co.

Well 2
Beatty RV Park

Beatty Water and Sanitation
Well No. 3

ER-OV-01

HWWT Gravel Pit
NC-GWE-2P

Peacock Spring

Spicer Ranch (Goss) Spring
USW VH-2

= Test results showed all 20
sample locations had

undetectable levels of tritium

Nevada Te:"s{ , : “
‘and /-"-- d %
~ Training Range

043 B
W, ," (4 .'l
Beatty Fi

- YBeatty Water and Sanitation Well No. 3~ |
J |

Explanation

Well Type, Tritium Activity [ Private D Department of Energy
@ Community Well, <281 pCilL I: Fish and Wildlife Service D Department of Defense N a 5 10

@ NNSA/NFO Well, <291 pCill [ Forest Senvice m County Boundary _-ﬁr-n?
A Nye County EWDP Well, <291 pCil. [ | Bureau of Land Management Wo———gf——F

A Nye County GWE Well, <291 pCill. X 0 25 5

. ! — —

Private Well, <291 pCilL. Miles
~—4@ Spring, <291 pCilL
— Highways




2018 Sampling Results

= 20 sample locations
= 10 core well locations; plus

m]

[m}

[m}

[m}

[m}

Amargosa Estates Water Co. Well 1
Amargosa Valley Private Well-01

Amargosa Valley Private Well-02-
wellhead

Beatty Water and Sanitation Well
EW4

Bryan Spring

Crystal Private Well-01
ER-OV-03b
ER-OV-06a

Lower Indian Spring
Nye Co. Station #2

s Test results showed all 20
sample locations had
undetectable levels of tritium

Nevada Test
and

Training Range =

- ~MBailey's Hot Springs

a ater and Sanitation-W0 l'
dian Spéing' - CE O
f

75 ., heatty

Explanation

Well_Type, Tritium_Ac

Community Well, <282 pCilL @ Private Well, <282 pCilL
Community Well, <289 pCi/lL @ Private Well, <289 pCilL
NNSA/NFO Well, <289 pCilL —4@ Spring, <282 pCilL

Nye County EWDP Well, <282 pCilL @ Spring, <289 pCi/L

Nye County GWE Well, <282 pCilL === Highways

£ Nye County Well, <289 pCil. [ | Private

[ Forest Service

[ pepartment of Energy
| Fish and Wildlife Service E Department of Defense

3 county Boundary

I:I Bureau of Land Management

0 225 45

Miles

9

0 5 10

Kilometers

20&*—-




2019 Sampling Results

= 20 sample locations

= 10 core well locations; plus
o Amargosa Valley Private Well-03
o Amargosa Valley Private Well-04
o Amargosa Valley USPS
o Beatty Water and Sanitation Well 1
o Cave Spring
o ER-OV-02
o ER-OV-03a3
o EWDP-75
o NC-GWE-Felderhoff-25-1PA
o Revert Springs

s Test results showed all 20
sample locations had
undetectable levels of tritium

Nevada Test
d and ’
Training Range =

R *
Nevada National
. Security Site 'J}’;.

Amargosa
Valley

NC-GWE-Felderhoff-25-1PA

Explanation

Well Type, Tritium Activity A Nye County GWE Well, <291 pCifl. [ | Private [ pepartment of Energy
@  Community Well, <291 pCi/lL @  Private Well, <291 pCi/L I:l Fish and Wildlife Service D Department of Defense
@ NNSA/NFO Well, <291 pCi/lL @ Spring, <291 pCilL - Forest Service D County Boundary
A Nye County EWDP Well, <291 pCi/L === Highways I:l Bureau of Land Management

0 225 45 9 0 5 10 20
T T " "
Miles Kilometers




2020 Sampling Results

= 20 sample locations

Training Range

= 10 core well locations; plus e
o Amargosa Park well '
o Amargosa Valley Private Well-05
o Beatty Private Well -01
o Colson Pond/Spring
o Crystal Fire Department
o Crystal Park Well °
o ER-OV-04a
o ER-OV-05
o EWDP-29P
o MW-4
= Test results showed all 20

sample locations had —
undetectable levels of tritium kit Moo = A __ s

D Department of Defense
@ NNSA/NFO Well, <296 pCi/L —@ Private Spring, <296 pCi/L - Forest Service D County Boundary

A Nye County EWDP Well, <292 pCilL. @  Private Well, <292pCil. | | Bureau of Land Management

0 225 45 9 0 5 10
——

= Highways

A Nye County GWE Well, <292 pCilL. @ Private Well, <296 pCilL o0 "

Miles Kilometers




2021 Sampling Results

= 20 sample locations

= 10 core well locations; plus

m]

m]

m]

m]

[m}

Amargosa Valley Private Well-06
Amargosa Valley Private Well-07

Beatty Water and Sanitation
- Well No. 3

ER-OV-03a
ER-OV-06a2
Goss Spring
Martell Market
NB-WW-07
NB-WW-12
VH-2

= Test results showed all 20
sample locations had

undetectable levels of tritium

- Nevada Test
and
Training Range

S
vada National

 Security Site i

Explanation

Well Type, Tritium Activity A Nye County GWE Well, <304 pCilL l:| Private D Department of Energy
@  Community Well, <304 pCilL @ Private Spring, <304 pCi/lL ’—] Fish and Wildlife Service D Department of Defense
@  NNSA/NFO Well, <304 pCilL @® Private Well, <304 pCilL - Forest Service D County Beundary
A Nye County EWDP Well, <304 pCi/lL = Highways E Bureau of Land Management

0 2 4 8 0 5 10 20 +
—— T E—
Miles Kilometers.




2022 Sampling Results

= 20 sample locations

= 10 core well locations; plus i ’."'::;; ¢ vasen rua

Training Range

o Amargosa Valley Private Well-08

] s &
G b IS ‘ ' "~
3 ER-OV-03 . ¥ ) -
Bryan s@ 03 i - B
Crystal Sp b >
| -

o Amargosa Valley Private Well-09 2 . vl e .,

o Amargosa Valley Private Well-10 "y v st TS f‘fﬁ ecumyéne L
o Beatty Water and Sanitation Well "“ (2 | 3 7, ,f" U 4% ;,.J,’,,' |
_ i |

o Bryan Spring

o Cind-R-Lite Well
o Crystal Springs
o ER-OV-03b

o ER-OV-03c

o ER-OV-03c2

= Test results showed all 20 |
sample locations had T o T [ CJrmmeenen

@ Private Well, <348 pCiiL :] Fish and Wildlife Service Department of Defense

Amargosa
Valley

@ NNSAMNFO Well;<341,pCIR. ~@ Private Spring, <341 pCilL  Forest Service Dcoum, sounay

undetectable levels of tritium A o o YO, 0155 e e oemn cnsmgines

A Nye County GWE Well, <341 pCilL Kilometers

w— Highways 0 25 §

Miles
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ER-OV Wells

(DOE EM NV UGITAWells)

EXPLANATION
= = = QOasis Valley Hydrographic Area boundary |

Monitoring-well site and identifier—More
than one identifier at site indicates
multiple wells

.
ER-OV-02

&

@  Wells are NE of Beatty and downgradient
from Pahute Mesa

= Adds flexibility to TSaMP program and
allows for a coordinated joint sampling
effort with DRI

@ Nye County will continue sampling at

least one ER-OV well each year o, g
0 3 KILOMETERS
DOE : United States Department Of Energy Z _
EM NV: Office of Environmental Management Nevada Program
UGTA: Underground Test Area program = Image from USGS WRIR 98-4184
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ER-OV Wells - cont
(DOE EM NV UGITA Wells)

ER-OV wells sampled | ER-OV Wells
= ER-OV-01 (2017) Sampled (2016-2022)
m  ER-OV-02 (2019) s

m  ER-OV-03a (2021) Y =N

m  ER-OV-03a3 (2016, 2019) Nl

=  ER-OV-03b (2018, 2022) . wi:“:‘zfyet i
m  ER-OV-03c (2022) & ik i

m  ER-OV-03c2 (2022)

m  ER-OV-04a (2020)

m  ER-OV-05 (2020)

m  ER-OV-06a (2018)

m  ER-OV-06a2 (2021)

ER-OV wells not yet sampled

[=]

DOE : United States Department Of Energy
EM NV: Office of Environmental Management Nevada Program
UGTA: Underground Test Area program
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Public Outreach

TSaMP presentation
ﬁ%ven at the May 20, 2020,
SSAB meeting

= Featured in DOE EM
UOpdate Newsletter, June
, 2020

Articles run in local
newspaper (PVT) 2015 -
2021

Supplied samplin
locations and results for
inclusion in the NNSSER
2015 - 2022

= Presented poster at DOE
Groundwater Open

House meetings in
Amargosa- 2016, 2019,
and 2022

= Tour for the NSSAB and
CEM’s - 2015

Report in progress

Nye County tests wells for tritium
By Dara Solclova
Patrump vaioy Timos

‘The final stage of groundater

place Weanesday.

A part of the procedure that was
Supported by the Department of
Energy grant award, ye County

Nyo County contact geologist Jamie Walkor and
‘geoscintist Jonn Kianke (astwata rom tne vail in
ty on Wedinesaay before taking s
/ocedur as supporta by 10 Def

locations from areas formerly used for
Puciear weapons testing

The cost of the endeavor, which was.
preceded

grant award from the DOE for a
“Tritiam Grounduater Monitoring Program in August, officals said it wil be disbursed in
Increments of $252,000 on a yearty basks.

o, when you are looking for evidenc
10 Show up and you wil see It st saic
relatiely simple to analyze for it not ¢

Nye County wells have ‘undetectable’ levels of tritium
A soluble contaminant that moves with |

ttlum has a 12.2-year lfespan. ts max
EPAIs 20,000 picocuries per er, offci

By Daria Sokolova
Pahrump Valley Times

The ten weils sampled by hiye County.
officials under the Nye County Triium

Nye County offiials S2id they Wil SUDD!  Gamping and Monitaring Program in

Environmental Nonitonng Program (CE e amber showed “undelectaie”

groundwater around the Nevada Nation  evels of ritum. according o the

Gonngradient portions of the water recentlab resuts N

A day-iong tour atiracted a group of oc  Nye County officials collected water
argosa

National Sec

“The test resuls showed all ten
TSAMP el had undefectabie levels
aid Nye County.
‘geoscientist John Klenke. A map ofthe 10 wels sampied by Nye County oficiais
undertoe iye County It Sampling and Hontonng

All sampled wells nad he detection Erogram i Dacember Specallo e Fanum Vaiey

drinking water is 20,000 picocuries.
per iter

In August 2015, Nye County received a five-year $1.27 milion grant from the Department of
Energy (DOE) for a Tritium Groundwaler Monitoring Program tha covered the cost of the.
-edure. The grant will be disbursed In increments of $252,000 on a yearly basis.

Locations of the monitoring welss were chosen based on groundwater flow paths off of the
NNSS, proximity of wells to downgradient communities and recommendations were provided by
Environmental Monitors, trained local ciizens who manage the Community
ental Monitoring Program stations.

iples were analyzed through the standard titium analysis method by Radiation Safely
gineering, Inc. in Chandler, Arzona

A soluble contaminant that moves with the groundwater at the rats roundwater flow,
itum has a 12 2-year lifespan. It used as the lracer for other contaminants and is relatiely

v Timi 3
Three years of sampling show
tritium remains undetectable in

oty and shows the locations of the

il 10 e Cabrarg ey Timwe, T
bl titiamin Nevadh proundbwaes for ot yea | P V.. Page | o6 4

amglen e s o]
gt bty Cmping shows e e

R Teaam

Sampling shows no detectable tritium in Nevada
groundwater for fourth year

By Robin Hebrock Pahrump Valley Times

Dont miss the big storos. Like s on Facebook.

Starting in 1051, the Nevada National Security Site, then known as
the Nevada Test Site, became a nuclear testing ground in America,
‘with both atmospheric and underground detonations taking place
‘over a period of several decades.

While those experiments are no longer carried out, the impact of
their history is still a subject of keen interest. As Nevada is the driest
state in the nation, many place particular focus on the effect the

DOE Awards Nye County Grant for Community-Based Groundwater

Monitoring

ecurity Site
mental Report

RELATED ARTICLES




Quality Assurance

@ Nye County coordinates sampling
efforts through Quality Assurance
Officer (QAO)

= Nye County conducts annual

internal audits to ensure integrity

of TSaMP data

» Audit conducted by qualified professional
(QAO)

= Field surveillances

= Office surveillances
= Reports submitted to NWRPO /NRFF

B Navarro conducted an independent
assessment of TSaMP (11/5/18 -
12/12/18) and made four observations. b A
= Nye County addressed observations and

updated it’s QA documentation (WP-11,
TPN 11.8, TP-11.2, and HASP).

(il



JTown Board Meetings

TSaMP presentations were
given at Beatty Town Board
meetings on 9/25/17, and
11/4/19; and at Amargosa
Town Board meetings on
9/27/17,and 11/21/19

2017 presentations resulted in
three new sampling locations
for 2017, and several potential
new sites for future years.

2019 presentations resulted in
one new sampling location for
2019, one for 2020, one for 2021,
and five potential new sites for
future years.

Nye County will give
resentations at Town Board
eetings in the future if
requested by the boards, or if

needed to supplement potential

sampling locations.
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Possible Sampling Locations

Map showing location of

newly drilled wells
downgradient of the NNSS

» Locations TSaMP
previously sampled for
tritium (2015 to 2022)
shown as gray dots

» Dark outline show area of

search for new wells (in
NDWR database)

= Yellow areas indicate areas
of data gaps in TSaMP
program

= Newly drilled (2018 to
2021) shown as orange
circles

= Newly drilled (2022 to May
2023) shown as red circles

TSaMP CEMP 2023
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Possible Sampling Locations 2023 ’§

® New wells drilled 2018 - 2021
d @® New wells drilled 2022 - May 2023
(7 Data gaps
# Search area for new wells
@ AshMeadows
7 NNSS
@ NTIR & NAFB

.
(55 18

Amagesapvalley,




Possible Sampling Locations
2025 -cont

o Wells used by communities?

o Wells that provide early detection but may not be potable water
sources?

= What wells or other locations do members of public consider
to be of highest priority?

o 2023
= When making your individual recommendation, please
consider:

o Past sampling results
* Identified flow paths and historic sampling results

- Age of water (Tritium half-life = 12.32 yrs - less than 1% remaining after
7 half-lives (86 yrs)

= We welcome any participation!






