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Gold King Mine Spill Dine’ Exposure Project 

WHO WE ARE 
UNIVERSITY OF AZ 

 

• Karletta Chief 
– Hydrology Professor 

 

• Paloma Beamer 
– Environmental Health 

Professor 

 

• Nicolette Teufel-Shone 
– Health Promotion 

Professor 

 

• Dean Billheimer 
– Biostatistics 

Professor 

NORTHERN ARIZONA  

• Jani Ingram 

– Chemistry Professor 

• Manley Begay 

– Indigenous          
Studies Professor 

NAVAJO CHR 
• Mae-Gilene Begay 

– CHR Director 

DINÉ COLLEGE 
• Perry Charley 

– Director, Diné 
Environmental Institute 

FORT LEWIS COLLEGE 
• Becky Clausen 

– Sociology Professor 
TÓ BEE NIHI DZIIL 

• Janene Yazzie 

– Community Organizer 

Presenter
Presentation Notes
I know it is kind of hard to fit
NZL – updated based on suggestions, not sure what Janene’s official title is for TBND
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PROJECT AREA 



Gold King Mine Spill Dine’ Exposure Project 

PROJECT GOALS 
1. Find out levels of Arsenic, Lead, and Manganese 

in Environmental Samples from 3 Chapters for 
one year 

2. Understand Human Exposure to the Spill  
– Household Environmental Samples for Arsenic and Lead 

– Personal Samples of Urine for Arsenic and Blood Lead tests 

– Sheep and Corn Samples for Arsenic and Lead 

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

Presenter
Presentation Notes
Are we going to report on Manganese or not? Should be consistent.

NZL – added detail on what is being analyzed for what here and move enviro to goal 1 as this is most pressing and comes 1st in presentaiton
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GOAL 1: ENVIRONMENTAL SAMPLES 
20 SAMPLES AT EACH CHAPTER 

• River Water 

• River Sediment Core 
 

• Agricultural Soil 

– Grab & Core 

• Irrigation Water 

• Irrigation Sediment Core 
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ENVIRONMENTAL SAMPLES COLLECTED 
1. Nov 2015 

– 162 soil/sediment 
– 62 water 

2. March 2016 
– 183 soil/sediment 
– 37 water 

3. June 2016 
– 213 soil/sediment 
– 201 water 

• UA, NAU, & Diné College 
• 858 samples total 

Presenter
Presentation Notes
EDIT THE LOGO TO COORRECT VERSION AT BOTTOM
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WATER STATUS 

Number of samples 
by month 

Sample Type Nov. March June 
Irrigation canal water 17 10 59 
River water 38 31 109 
Well water 12 0 12 

Total by Month 67 41 180 

• Total of 288 water samples collected 

Presenter
Presentation Notes
NZL – updated tables, I’m a little worried this is almost too much detail about number of samples

UPDATE nomenclature

Save slide, dup, then replace season with step in rpcoess
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WATER GUIDELINES: 
DRINKING WATER FOR PEOPLE 
• US EPA Primary Maximum Contaminant Level (MCL) 

– The maximum amount of a contaminant allowed in drinking water so that it is 
still safe for people to drink over many years 

• US EPA Secondary MCL 

– The suggested maximum amount of a contaminant in drinking water so the 
water does not have bad taste, smell, or color 

– Not related to human health or safety 

– Both set by the US Environmental Protection Agency 

Presenter
Presentation Notes
Mn is essential nutrient, but can be toxic at high levels leading to neurological issues varying by age. Studies have found that exposure to high levels of Mn (regardless of exposure route – air, diet, etc), can lead to disease with Alzheimer’s like symptoms called ”manganism”.

Recent study found reduced IQ associated with increased Mn in drinking water in children, even accounting for diet and other confounders (Bouchard et al., 2013; https://ehp.niehs.nih.gov/1002321/). Mn levels were relatively low (ranging from 0.1 – 2700 ppb, with median of 30.8 ppb).

CT uses the secondary MCL (50 ppb) as an action level to reduce Mn. (http://www.ct.gov/dph/lib/dph/drinking_water/pdf/manganese.pdf)
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WATER GUIDELINES: 
PLANTS AND ANIMALS IN WATER 
• NOAA SQuiRTs (Screening Quick Reference Tables) 

– The maximum amount of a contaminant allowed in water so it is safe for plants 
and animals to live in over many years 

– Used by the National Oceanic and Atmospheric Administration (NOAA) 

– Based on levels set by the US EPA and other organizations 

 

Presenter
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OUR MAIN FINDINGS 
• Amounts of arsenic in water were below the guidelines for drinking water 

for people and for plants and animals living in water 

• Amount of lead in 4 river samples was above the water guideline for plants 
and animals living in water in Spring 2016 

• Amounts of manganese were above both guidelines in Spring 2016 more 
than Winter 2015 and Summer 2016 

• Amounts of metals in the San Juan River and canal water were generally 
higher in Spring 2016 compared to Winter 2015 and Summer 2016 
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AMOUNT OF ARSENIC IN WATER 

Presenter
Presentation Notes
NOTES: the 2 well samples that are high in winter are from same well in Montezuma Creek area. Same well was sampled in summer and had levels>0.01 ppb. This well has no high samples for Mn (highest is 7 ppb).
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AMOUNT OF ARSENIC IN WATER 
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AMOUNT OF ARSENIC IN WATER 

Presenter
Presentation Notes
NOTES: the 2 well samples that are high in winter are from same well in Montezuma Creek area. Same well was sampled in summer and had levels>0.01 ppb. This well has no high samples for Mn (highest is 7 ppb).
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COMPARING AMOUNTS OF ARSENIC 
IN WATER TO GUIDELINES 
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COMPARING AMOUNTS OF 
ARSENIC IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
WINTER 2015 

Presenter
Presentation Notes
General Note for all Maps: Most of the time, 2 samples were taken of the same water source at the same spot, thus on the map, the icons overlap, showing just 1 sample when really 2 are mapped.
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COMPARING AMOUNTS OF 
ARSENIC IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SPRING 2016 

Presenter
Presentation Notes
NOTE: We had limited spring sample b/c: it wasn’t an original objective (we were going to do Nov 2015, May 2016, Aug 2016); was done at request of the community to get info on enviro quality before planting season
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COMPARING AMOUNTS OF 
ARSENIC IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SUMMER 2016 
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COMPARING AMOUNTS OF 
ARSENIC IN WATER TO 
GUIDELINES 

ANETH 
 
WINTER 2015 
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AMOUNT OF LEAD IN WATER 
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COMPARING AMOUNTS OF LEAD IN 
WATER TO GUIDELINES 
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COMPARING AMOUNTS OF 
LEAD IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SPRING 2016 
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NOTE: We had limited spring sample b/c: it wasn’t an original objective (we were going to do Nov 2015, May 2016, Aug 2016); was done at request of the community to get info on enviro quality before planting season
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COMPARING AMOUNTS OF 
LEAD IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SPRING 2016 

Presenter
Presentation Notes
NOTES: samples high in lead are at bends, however there are other samples at bends not high in lead

CHECK WHAT SIDE HIGHS ARE ON
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COMPARING AMOUNTS OF 
LEAD IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SUMMER 2016 
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COMPARING AMOUNTS OF 
LEAD IN WATER TO 
GUIDELINES 
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AMOUNT OF MANGANESE IN WATER 

Presenter
Presentation Notes
NOTES: Starting Aug 10th, the US EPA measured dissolved Mn. During August, they took 89 samples with an average level of 2,038, with range of 16 – 36,000 ppb.

High Winter Wells: 4 samples from 2 wells shown here as over NOAA; samples taken at same visit; samples from each well are within 4% of each other; wells were only sampled in Winter

High Summer Wells: 2 samples taken from same well over NOAA here shown as 1 well icon; values within 7% of each other; this well was only sampled in Summer; notes say owner was in a hurry to leave so they got water from hose connected to the well; these are the very high Mn values (1,342 and 1,445 ppb)
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AMOUNT OF MANGANESE IN WATER 
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 

Presenter
Presentation Notes
Must talk to Jason John Atwater resources for better idea of what’s going with wells

CHANGE ALL GUIDELINE COLORS TO BLUE, YELLOW, RED IN ORDER OF SEVERITY
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 

Presenter
Presentation Notes
Must talk to Jason John Atwater resources for better idea of what’s going with wells

High Winter Wells: 4 samples from 2 wells shown here as over NOAA; samples taken at same visit; samples from each well are within 4% of each other; wells were only sampled in Winter
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 
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COMPARING AMOUNTS OF MANGANESE 
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 
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COMPARING AMOUNTS OF MANGANESE 
IN WATER TO GUIDELINES 
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COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
WINTER 2015 
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COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SPRING 2016 
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COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SPRING 2016 
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COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

UPPER FRUITLAND 
& SHIPROCK 
SUMMER 2016 

Presenter
Presentation Notes
High Summer Wells: 2 samples taken from same well over NOAA here shown as 1 well icon; values within 7% of each other; this well was only sampled in Summer; notes say owner was in a hurry to leave so they got water from hose connected to the well; these are the very high Mn values (1,342 and 1,445 ppb)
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COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

ANETH 
 
WINTER 2015 

Presenter
Presentation Notes
High Winter Wells: 4 samples from 2 wells shown here as over NOAA; samples taken at same visit; samples from each well are within 4% of each other; wells were only sampled in Winter



Gold King Mine Spill Dine’ Exposure Project 

COMPARING AMOUNTS OF 
MANGANESE IN WATER TO 
GUIDELINES 

ANETH 
 
SPRING 2016 
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GOAL 2: HOUSEHOLD SAMPLING 
Aug 8-12, 2016 

Worked with Navajo CHRS 

Took drinking water, dust wipe and soil 
samples 

Collected urine samples 

Measured lead levels in blood using a 
portable machine and a finger stick 

Administered questionnaire and food 
recall survey 

Story in Navajo Times 

Will deliver results in Summer 2017 to 
participants, then community 

Presenter
Presentation Notes
For reporting back, we will need to finalize the packets, get IRB and come up with a training and plan the trip with Navajo CHR.

Results back to participants first, then to larger community.
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Arsenic 

Put chemical analysis 
results into 
computer 

Collect Blood and Urine Prepare samples for 
chemical analysis 

Chemical analysis for 
Arsenic and Lead 

HOUSEHOLD PROCESS 
Administer Questionnaires Ensure Data Quality Put into computer 

Chemical analysis for 
Arsenic and Lead 

Put chemical analysis 
results into 
computer 

Arsenic 

Collect Soil, Water 
and Dust Samples 

Prepare samples for 
chemical analysis 

Presenter
Presentation Notes
PB – I feel like we need some pictures explaining these steps before this slide? Maybe even the ones we included in the detailed brochure?

NZL – updated progress and soil processing numbers

I would emphasize in this section that all results for all sections will be compiled into a results report packet that will be delievered by CHRs to participants.

Make each row different color
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GOAL 2: HOUSEHOLD SAMPLING 

• This does not reflect the total number of duplicate samples taken from each home, 
which varied from 2 to 4 water samples. Numbers only reflects individual homes.  

# of Samples by Chapter 
Upper 

Fruitland Shiprock Aneth TOTAL 

Questionnaires 18 20 21 59 
Adults 
       Blood Lead 
Test 18 21 22 61 

      Urine 18 21 21 60 
Children 
    Blood Lead Test 11 14 6 31 

      Urine 11 11 5 27 

Soil  18 17 15 50 

Water 18 17 15 50 

Dust  18 17 15 50 
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GOAL 3: FOCUS GROUPS 
• May 13-22;  June 15 & 17, 2016 
• 12 Focus groups 

– Upper Fruitland, NM……4 
– Shiprock, NM……………6 
– Aneth, UT………....……..2 

• 123 Total Participants 
• Transcription 

– All English transcribed 
– Translating from Navajo (4.5 

hours total; 43% translated) 
• Currently analyzing 

Presenter
Presentation Notes
ADD what % in egnish and what in Navajo, how much complete
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SHIPROCK FOCUS GROUPS 
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SHIPROCK FOCUS GROUPS 
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SHIPROCK VISIONS 
• Utilize the Navajo Agricultural Products 

Industry (NAPI) Cutter Dam water 

• Pursue compensation to assist with costs to 
haul water or to use “drip water” temporarily 

• Pursue sustainable alternatives like hydroponic 
farming, solar power to clean the water, and 
reverse osmosis or “Brita” filtering systems 

• Need for a unified “voice” among the 
community 
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SHIPROCK CONCERNS 
• Personal and family health: Will eating the crops 

cause them health problems? Will letting their 
grandchildren play in the field make them ill?  

• Community health: Will selling their crops 
“poison” others?  

• Birth defects 
• Cancer 
• Mental health  
• Animal and livestock health: Will eating their 

sheep make them ill?  
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SHIPROCK DISTRUST 
• The City of Farmington has previously dumped 

sewage waste in the river 
• The federal government has “lied” about 

uranium and fertilizer safety in the past 
• The Environmental Protection Agency (EPA) 

has not taken responsibility for the spill  
• The Navajo Nation government has previously 

supported fossil fuel industries and has not 
spent money from the multimillion dollar 
settlement towards spill clean-up 
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SHIPROCK CULTURAL CONCERNS 
• Loss of community identity since they can no longer 

farm 
• Damaged community reputation due to spill (no one 

will buy crops from them) 
• Community is conflicted on next steps (increased 

tension) 
• The next generation will not be able to farm 

(disruption to K’e and community farming culture) 
• People have stopped using the river to harvest 

tadidiin and to wash off after sweat lodge  
• Behavioral health programs have stopped taking kids 

to the river to discuss cultural teachings  
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SHIPROCK FARMING CHANGES 
• Did not farm after the spill (loss of income) 

• Farmed less land (loss of income) 

• Farmed for family (not to sell) 

• Hauled water or used tap water 
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SHIPROCK ENVIRO. CONCERNS 
• Concern about heavy metals still in sediment 

• EPA representative said on the news that the water is 
still contaminated 

• ASU professor said water will “not be good for a 
decade” 

• Concerns about long-term presence of contaminants 
in the sediment and the canals  

• Rain brings “grey” water, is there sediment with heavy 
metals in there?  
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PROJECTED TIMELINE FOR GIVING 
RESULTS TO COMMUNITY 

SPRING 
2017 

SUMMER 
2017 

FALL 
2017 

• April – 
Environmental 
Water Results 

• July – Environmental 
Soil/Sediment Results 

• August – Household 
Results (Individuals) 

•Sept. – Household 
Results (Community) 

•Oct. – Focus Group 
Results 
 

Presenter
Presentation Notes
KC-Can you make this bigger? Possibly make it a circle?

How to best answer, when will we know about state of water/soil?

Udpate so that each arrow is season, with dropdown  months and deliverables by month (ie individual 


What are we doing in Spring ‘18? Remember that’s the start of planting. 

slide 31- Can we make the timeline more specific by putting down months? Spring 17 can still give them the impression results will be available in time for them to make planting decisions. Want them to know the limitations. Maybe insert a slide before or after explaining the NNHRRB process and why their protocols need to be followed before releasing information and results. I know that information was helpful for Larry and Chili to better understand the limitations in distributing information.
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OUR MAIN FINDINGS 
• Amounts of arsenic in water were below the guidelines for drinking water 

for people and for plants and animals living in water 

• Amount of lead in 4 river samples was above the water guideline for plants 
and animals living in water in Spring 2016 

• Amounts of manganese were above both guidelines in Spring 2016 more 
than Winter 2015 and Summer 2016 

• Amounts of metals in the San Juan River and canal water were generally 
higher in Spring 2016 compared to Winter 2015 and Summer 2016 
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CONCLUSIONS 
• Environmental Sampling – We completed water 

testing for Arsenic, Lead, and Manganese. We are 
working on soil/sediment analysis and aim to 
complete by July 2017. 

• Household Sampling – We are putting findings into 
a computer and will give back findings to participants 
in August 2017 and then to the community in 
September 2017. 

• Focus Groups – We translated content from 
Diné’ke’jí to English and analyzing what people said. 
We will give back findings to the community in 
October 2017. 
 
 

Presenter
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HOW DO I GET UPDATES? 
• Subscribe to List Serve and Quarterly Newsletters by emailing: 

goldkingproject@gmail.com 

• Like Facebook Page at Navajo Gold King Mine Spill Exposure Project 

• @goldminespillproject 

• View updates at Website at: https://www.superfund.arizona.edu/info-
material/gold-king-mine  

 

• Contact Info is: 
Karletta Chief 

Dept. of Soil, Water & Environmental Sciences 

PO Box 210038 

Tucson, AZ 85737 

(505) 652-4563 or 505-652-GKME 

 

mailto:Goldkingproject@gmail.com
https://www.facebook.com/goldminespillproject/
https://www.superfund.arizona.edu/info-material/gold-king-mine
https://www.superfund.arizona.edu/info-material/gold-king-mine
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Questions? 
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