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SRP GEC TRIBAL OUTREACH

 UA Superfund Tribal Educational What are soc10cu1tura1 impacts?
Mining Modules E e, i
— Tohono O’odham Community -p"v-’ | :\W fg;:;;u;;;;;actwn

* Copper Mining and Processes
* Reclamation
* Environmental Impacts of Mining

Cultulal
: Change in collective set of
! values, know ledge,
attitudes, and language

* Socio Cultural Impacts of Mining 5 =

— Dine’ College [C::]/'“’ 4 v

* Uranium Mining T — ﬁ 2
* Objectives - =3 &3
— Foster partnership with tribal college ' g B

— Work closely with tribe to
incorporate TEK, native ways of
knowing, perspectives, and culture

— Present to tribe and tribal college &
pilot activities to refine educational

modules
https://www.superfund.arizona.edu

Gold King Mine Spill Diné Exposure Projec




ONGOING TRIBAL OUTREACH

* Shiprock Agriculture Days March 2015

v
-~
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INVITATION TO NAVAJO NATION

* Navajo Nation Council Executive Education Session in Nation-
Building in the 215 Century August 7,2015

* Navajo Nation EPA asks about Gold King Mine Spill and impact
on Navajo Nation

Climate change impacts on Tribes and the
Navajo Nation

By Dr. Kalasfp Chief
Assistant Professor & Extension Specialist
Department of Soil, Water, & Environmental Sciences
kchief@email.arizona.edu
Contributions by Kathy Jacobs, Margaret Hiza Redsteer,
Michael Crimmins
Navajo Nation Executive Branch Education Session
Friday August 7, 2015

sl THE UNIVERSITY OF ARIZONA..
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UA INDIAN COOPERATIVE EXTENSION

ZAS l Cooperative Extension
* Indian Reservations

I. Colorado River Indian Tribes  Tribal Extension

c o R | . I X
H ualapal Natlon SWIAA Rural Business Development Grant Webinar

¢ Food Safety Training for Indian Country

Navajo County - Hopi Tribe

e Coronavirus Food Assistance Program (CFAP)

Navajo Nation - WindOW ROCI( Agricultural ef(tens:on agents help farms succeed. But in Indian
« Country, they’re scarce.

. o o High Country News
Navajo Nation - Shiprock

Navajo Nation - Tuba Cit
: / https://extension.arizona.edu

N o U AW

San Carlos Apache Tribe
(UMD

Q

33 Connect
with our
Specialist

Trent Teegerstrom
Associate Director for
Tribal Extension
Programs

520-621-6245
520-621-7201
tteegers@cals.arizona.edu
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“We use the term water is life,” it’s the

lifeline of the pﬁgop\le. Russell Begaye, Navajo
Nation President’ ‘aimo . | 7

“We don’t want to)lose the corn.” What will
be the generational effects to my great great
grandkids?”

-Aneth Chapter, Listening Session
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“I'need to know%people are taking 2

g action to

do something tdgether for the water ’A

’ ”f

because we need tde,, 2
- Teach-In
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GOLD KING MINE INTERVIEW

https://www.superfund.arizona.edu

) |
e ;9 Superfund Research Program "S5
m m The University of Arizona |

About Us Projects & Cores Our Team News & Highlights Informational Materials Modules Textbook Meetings

Home

UA SRP Responds to Gold King Mine Spill

In the wake of the Gold King Mine spill that occurred on August 5, 2015
near Silverton, CO, the University of Arizona Superfund Research Program
(UA SRP) has responded to calls for mining and exposure expertise.

Tribal community members along the impacted waterways have special s

concemns about the safety of using the contaminated water for personal use =

as well as for watering crops and livestock. In response to such questions LN
and concerns, UA SRP _jpyest i T L

Raina Maier, Ph.D. 4 Karletta Chief, Ph.D.

Dept. of Scil, Water and Environme g Dept. of Soi, Water and Environmen
bulletin can be found on™ou arnd_Viaeos webpage or Mafer and Chief appeared on AZ Pub ic Media's Arizona

accessed directly accessed by clicking here. (11/15: this document has Week.

=
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UA SRP
GOLD KING
MINE SPILL
FAQ SHEET

Gold King Mine Sy

https://www.superfund.arizona.edu -
- 4

& ™

.
Revised November 2015

Understanding the Gold King Mine Spill

On Wednesday August 5, 2015, during 3 United States
Environmental Protection Agency (US EPA) mine site
investigstion of the sbandoned Gold King Mine near
Silverton, Colorado, heavy equipment disturbed loose
matenizl around 3 soil “plug” at the mine entrance. Acad
mine drainsge had built up behind the plug which

unexpectedly gave way due to water pressure in the
’u‘rai and = torrent of water gushed out [Figure 1) This
acodent resulted in the release of approxamatsly 3 million
gallons of acdd mine drainage into Cement Cresk, 3 e 1 The mining tunnel from which
tributary of the Animas River, which in turn flows into the spil v 15
San Juan River and uitimately into the Colorado River. "f'a water containad 2 nu mb:r f heswy
metals such as lead and arsenic

~r

To date, surface watsr and sediment concentrations slong the affects
waterways have returnad to pre-spill levels. The risk of short-term effects
is expected to be minimal, but long-term impacts to the surrounding
environment are not yet known. (US EPAs, 2015; CDPHE3, 2015)

The Gold King Mine spill occurred in the Colorado River Basin (Figure 2 shows the San Juan
River portion closest to the spill). This watershed incdudes six US states {Colorado, Utah, New
Mexico, Arizona, Nevads, and
California), and 12 Native . = )
American tribes live slong the Gols G \
tributaries. The Southemn Ute § e
indian Tribe, the Nawjo . )
Nation, the Ute Mountain Ute : § &
Indizn Tribe, and the Jicarilla t_,'/ e A .

Apache Tribe are tribes % — 1 = s -
nearest to the spill. G S
Community meetings have

been held to provide updates

and minimize 3cuts exposurs, $ -
but many people still have
questions

S W e b ——

For an interactive map of
water and sediment sampling
locations from the mine site
down to [Iske Powell, bySham
induding results for arsenic, cadmium, lead and mercury, wvisit the Arizona Geological Survey
Gold King Mine Spill nstbr and Sediment Sample Loczstions Map st

ili/index html.

bt



THE UNIVERSITY OF 429 Shantz Building, #38
ment of Soil, Water and Environmental Science 1177 E. Fourth St. POB 21003

of Agriculture and Life Sciences Toreon. A7 85731-0038 USA
RIZONAf (520) 621-1646

FAX: (520) 621-1647

5 £SO O ag.arizona.edu
ctober 23, 2015 TUCSON ARIZONA

onald Benn, PhD Bitah Becker, ].D

irector of Navajo EPA Director of Natural Resources Div
O Box 9000 PO Box 9000

yindow Rock, AZ 85615 Window Rock, AZ

iear Dr. Benn and Ms. Becker,

am following up on my phone conversation with Dr. Benn on October 22 regarding my request a:
¢ University of Arizona (UA) Superfund Research Program (SRP) to partner to submit a proposa
ational Science Foundation (NSF). The UA SRP currently has an intensive and interdisciplinary
yogram investigating human and environmental impacts of select Superfund sites in Arizona.

"—Tﬂ-s you requested, I am attaching a one-page description outlining the objectives for a proposal ent

@ emporal and Spatial Distribution and Remobilization Conditions of As and Pb in sediments ir
nimas and San Juan River as a result of the Gold King Mine Spill” to investigate and assess
wironmental impacts of the Gold King Mine spill in the San Juan River on the Navajo Nation.

CONGEPT PROPOSALS
INVITE



NAVAJO NATION HUMAN
RESEARCH REVIEW BOARD

https://www.nnhrrb.navajo-nsn.gov



Gold King Mine

PROJECT
GOALS -

NA V‘A J Oszjlj J// 2/\/

Miles

WATION = 75vert

|. Understand Human
Exposure to the Spill

2. Find out levels of Arsenic &
Lead in Environmental
Samples from 3 Chapters
for one year

3. Survey what people think
about risk from the Spill and
report back measured risks

Regulatory
Perception

<l

Diné
Reality

7 lnl, o
'E%& T



COMMUNITY PRESENTATIONS

* Are there Private Wells located within one mile
from the River that should be tested?

*  What are sites of most concern to you as
community members?

*  What are your concerns about how the spill may

impact your land, crops, home, health, livestock,
etc!

* How would you like to be informed about any
updates, reports or other relevant information
regarding the study and the spill?

Gold King Mine Spill Diné Exposure Project



LISTENING SESSIONS

.
wNavaJD mllfe togetherUpper

irrigation

“”“““”>keepJuanFewer mco m m u n Ity

FPA Aneth © Emmm——

2NOW S impacts back :
5 r_*%,F»:mtuc:alfutur'e CCCCCC (f) findings E

2 take Idaﬁge e research

people ™






OVERALL HOUSEHOLD RESULTS

Main Finding for Arsenic (Béésh tibaha)

Main Finding for Lead (Béésh dilyihi)

Almost all (85 out of 87) met guideline

Compared to:

Blood Not tested CDC Action Level
except for 2
th :
Slightly more exposed to arsenic than other NHANES 98 Percentile
Urine people in the US (about 5 out of 100 people are Not tested (2 out of 100 people in the U:
over the level) are over this level)
. Almost all (60 out of 62) met regulation (except : _
Drinking _ : EPA Maximum Contaminant
2 water samples in Aneth, UT hauled from Bluff All 62 samples met regulation
Water Level
Water Works)
Almost all (46 out of 48) samples met
Yard Soil regulation (except for 1 in Shiprock, NM and 1 All 48 samples met regulation NM Soil Screening Level
in Upper Fruitland, NM)
Arsenic: HUD Minimum
- Almost all (48 out of 49) met guideline
House Dust All 49 samples met guideline

(except for 1 in Upper Fruitland, NM)

Lead: HUD Lead Dust Hazard
Action Level — Interior Floors




AGTIVITIES IN QUESTIONNAIRE

Cultural & Spiritual
Recreational

Livelihood
Arts & Crafts

Total

Gold King Mine Spill Diné Exposure Project



DINE' COLLEGE TGUP “STEM 2020”

“Environmental Methods & Monitoring” |10-week REU-model

ot

<l

Gold King Mine Spi

|| Diné Exposure Project



NAVAIO GKMS TERMS

Term Navajo
Acid mine drainage Ha’agééd bits’4adé¢’ béésh al‘aan aat’eet holonigii éi t’06 ahayoi ba’at’e’
dahold holo.
Arsenic Béésh Libahi Ba’at’e’ holonigii
Biomonitoring Nihookaa’ Dine’¢ d66 Naaldlooshii bidit d66 bits’iis bee bil hahodit’éigo

yee hindnigii Bee Naalkaahigii

Blood samples Dil Aahaakaah

Exposure T’44 haashij yit’éigo doo ya’at’éehii Ats’iis Bitah yileehgo

Focus Group Dikwiida yilt’¢igo naanish alnééh nayik’iyati’igii

Food Recall Nida’iiniithgd6 ch’iiyaan doo ya’at’¢€éhgoo bee baa’ ayahoolniihgo nat’aa’
nawokeedgo

Household Questionnaire | Hooghan haz’4ad6¢6 na’idikid naaltsoos bee hadilnéhégii

Gold King Mine Dibéntsaa Keyah haz’a biyidod Oola haagéédigii
Urine Samples t.izh naalkaah
Water Quality T6 Nittoli

Translation Contributions: Karletta Chief, UA SWES
Roger Begay, Bicultural Training Manager-Peacemaking Program
Perry Charley, Dine’ College Environmental Scientist
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NAVAJO LEAD REGULATIONS

.-I_J'

li:l.{}ﬂl}—--L.
100 depaans 5@'5;}

Lead Concentration (ppb)




ENVIRONMENTAL PICTOGRAPHS

4 of 29 (14%) Sp rlng river samples

above the NOAA SQuiRTs guideline (plants and animals ||V|ng in the water)

Winter Spring Summer
ENOOO0A|COONENINENNCOCOCOCOOOCOOOOA
EEOOCOAICOONNEENENNOCOC0C0OOOCOCOOOOA
DENOOOCONOCOONNNNNNNOOOCOCOO00O0O0R0O0OA
DECOOCO NOOONNENNENENCOOOCC0000000A
EHNQOCA NCOONENNNENO0OC000000000A
ENQOOA NOCOOENNEENENCOOOCO0000006AA
HOQOOOA NOCOONENNENENCOOO00000000AA
HOOOCOANOCOCANENNNNENNQOOO0000000AA
HOOOOCAOCOCOANNEENENNCOOOOCO000000AA
HOOOCACOORNENNNNNNCO000000000AA

Legend

Where sample was taken (number of samples):
Canal | River | Well
B©94) @ (177)| A (25) | Below guidelines

00 |O@ |A () |Above NOAA SQuiRTs (2.5 ppb)
B0O @O |A () |AboveUSEPAPrimary MCL (15 ppb)




SHIPROCK AG DAYS

o 1 17 |

Gold King Mine Spill Diné Expc

ARSENIC IN AGRICULTURAL SOIL

Winter Spring  Summer

V' V-V-V-V V'V VVV VWV VNV-V-V-V VAN
L VV-V-V- V-V V V.V V-V VN VY VIV
I VVVVVVVVVVVVN V-V VI VN
I VVVVVVVVV-VVVNV VYV VNIV
I VVVVVVVVVVVVN VYV VIV
V' VV-V-VVVVVVV V.V VYV VIV
[ YVVVVVVVVVVVVVVVV
Y'VVVVVVVVVVVINVVVVVYVN
V'VVVVVVVVVVVNI VYV VN
VLV V-V-V-V-V-V-V V-V VN VYN

Legend

Types of Samples (number of samples):
Grab
A (0) |Above Canadian Agricultural Soil Quality Guideline (12 ppm)
A (2) | Above NMED RSL Guideline (7.07 ppm)

A (187)| Below Guidelines




Da'ak'eh Bee lina: Seed to Harvest
Program

* Partnerships with 10 Diné Farmers to
monitor their corn, water, and soil on
their farms for from seed to harvest for

Spring-to-Fall Season 2018.

Trainil ng Diné col\ege interns on how to collect samples from the San Juan

Gold King Mine Spill Diné Exposure Proje .



DINE' COLLEGE STUDENTS LEARN
FROM NAVAJO CHRS

* Navajo Community Health Representatives
(CHRs) shared their experiences with 14
Dine’ College Students in how they
responded to the Gold King Mine Spill days
after the accident and how they informed
Navajo residents of the spill and how to
protect themselves.

* CHRs explained emergency response
courses they took. UA and Navajo CHRs
trained students how to sample, filter, and
process water samples. Dine’ College
students entered water quality data in the
Water Reporter and analyzed the data

o

together.

Gold King Mine Spill Diné Exposure Project



NAVAJO EMERGENCY RESPONSE
EXEGUTIVE SESSION

|. Report Results

2. Review of case
studies

Synthesize

4. Recommendations

W

« Report to Heath
Committee

 Include in 5 yr Strategic
Plan

« FEMA Training for All
Employees

« Train the Trainer

« COOQP at Chapter Level




SHARING STORIES ACROSS THE
WATERSHED

Gold King Mine Spill Diné Exposure Project



KTNN RADIO FORUM

* Tuesday, March 20,2018 at 6 -
8 PM MDT on KTNN (AM
660 & FM 101.5) & KWRK
(FM 96.1).

* Panelists discussed how they
were involved in the
monitoring and research
activities on the Navajo
Nation after the Gold King
Mine Spill, what results they
found, and answered questions
from radio listeners.

* Panelists engaged in a dialogue
with each other and radio
listeners about their
experience, their involvement,
lessons learned, & goals for
the future.

Dr. Paloma Beamer (UA), Chili Yazzie
(Shiprock Chapter), Dr. Kevin Lombard
(NMSU), Steve Austin (Navajo EPA), Mae-

@e Begay (Navajo CHR), and Janene Yazzie
D).

Gold King Mine Spill Diné Exposure Project




DE-COLONIZED APPROACH (> oot
minimize impacts &

respond to Future Spills

A

Ciritical Thinking
(Nitsahakees)

Understand Spill &
responding to Future

Spills
ReﬂectuP el - Planning (Nahat’a)
hasm) Diné Develop sustainable
Revise framework Fundamental z;tﬁzz;;gﬁ;e increasin;
S Philosophy

Implemention (lind)

Emergency Response
(:n')'c



* Plants/Vegetation

* Ecosystems

*  Wildlife
* Person-Land
Relationship

* Corn/ Corn Pollen

* Medicinal Herbs

* Ceremonies / Prayer

* Traditional Knowledge
*  Values & Ethics

Dawn

Spiritual
Wellness

Environment Economy &
Livelihood

Aeq

Family &
Community

Evening
* Agencies (Tribal, Federal, etc.)
* Elected Leadership

* Elders/Youth

*  Emotional Health

Financial Impacts

Local Economy
Farming/Ranching
Products

Agricultural Way of Life
Physical Health

31



Spiritual
Wellness

é Negative D

Impacts to
Ceremonial
Practices
- Unsafe natural
materials & herbs
\-Limited access to river )

(Uncerta,in Future )
of Dine culture
for youth

- Lacking/Losing
Traditional Knowledge

o J

Spiritual
Wellness

Environment

Family &
Community

West

ynog

Economy &
Livelihood

é Negative h

Impacts to
Quality of Life
(i.e. activities that
depend on water)

-Disruption, Loss &
Diminishment

- 4

"Revenue Loss & )
Financial
Hardship for
Farmers

- Consumer distrust
crops / not buying

-

( Unsure about )
safety of

agricultural food
sources

- Reliance on
\commeraal store food )

( N\
Long-term harm

to health (youth
& future
generations)

- _/

Family &

Community
Distrust

- Agencies
-Water Testing

(Leadership is not)
present

- Who is advocating on

our behalf?

4 I

Poor
communication
about spill &
response efforts
- Navajo and non-
Navajo agencies
- J

é Experienced h
negative impacts
to Mental
Wellness

- Worry
-Fear
-Depression
-Stress
-Historical

Trauma
\ J

Environment

é Negative D

Feelings toward
the River

- Unsafe for use?
- Harm to cultural
practices
- Hesitant to have
contact with river

\ J
[ Less Use and )
Loss of
Traditional Plants
& Herbs
. J
Damaged
relationship w/
river & land

. /

-

[ Silence in the
environment

. J

Distrust of
Water Quality
Testing

32



BILATERAL COMMUNICGATION

Testimony

Listening

. Samplin
Sessions PN

Household
Report

CHR

back
3 Radio
Forums
Citizen
Science

Shiprock
Ag Days



these issues.”
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