
PREPARING TO MOVE
SUPPORTING NEWTOK’s RELOCATION

Rachel Gold and Elizabeth Wulbrecht – November 20, 2019

Presenter
Presentation Notes
Hi! Welcome to our talk about supporting community members in the village of Newtok as they relocated across the river to their new townsite as Mertarvik. Maybe you’ve read about Newtok in the news – it’s been in the news a lot these days – or work with Newtok’s partners (if not, we’ll give background on the relocation). If you haven’t Newtok is a village on the Yukon-Kuskokwim Delta that is, right now, in the middle of a whole-village relocation decades in the making. As of now, 19 households have relocated from Newtok to Mertarvik. It’s been an honor and privilege to get to know the community over the past few months, and I’m excited to share today some of the things I’ve been working on. I’m Rachel Gold, and I work on the Newtok Relocation Team at the Alaska Native Tribal Health Consortium as an AmeriCorps VISTA volunteer. You might have seen liz Wulbrecht’s name on the ATCEM schedule – she is the Program coordinator for the team, and she is actually in Mertarvik right now doing some home inspections and homeowner meetings with the last two families to move into Mertarvik. Our team at ANTHC has worked closely with the Newtok Village Council to manage this season’s construction projects in Mertarvik. If you have any questions for Liz, or Gavin Dixon (our Community Development Manager) or Bart Adams (our engineer), I would be happy to pass them on. The goal of the Newtok Relocation, for ANTHC and the Newtok Village Council, was to build a safe new village and safe new homes for people to live in. Construction is obviously a big part of that. But so are the less-visible meetings and programs that helped prepare people for the move and use new home systems different from the ones they had in Newtok. That’s what I’ll be talking about today.



What happened to this water before it 
arrived in the Hilton Hotel?

QUESTION

Presenter
Presentation Notes
To start, let’s do an exercise, similar to something we did with kids in Newtok: let’s talk about Anchorage’s water source. Show of hands: how many from Anchorage? How many know where Anchorage’s water comes from and how it gets here? We’re going to play a little game. I have a bunch of slides, one for each step of water’s journey from wherever it starts to this Hilton hotel.  For each slide, we’ll do a simple majority vote. We’ll see if we know the water’s journey. 



What is the source of Anchorage’s water?

Campbell Creek Read a book with your 
little brother Eklutna Lake



30 minutes
Can drink right 
away 1 hour



Woohoo! The journey continues in the 
water treatment plant, where poly-
aluminum chloride is added to the water. 
Why?

To kill bacteria
Read a book with your 
little brother 

To get particles to stick 
together



30 minutes
Can drink right 
away 1 hour



The large particles stick together, sink to 
the bottom, and are removed. What 
happens to the  water?

Chlorine is added 
to kill bacteria

Read a book with your 
little brother 
The water is filtered 
through layers of sand



30 minutes
Can drink right 
away 1 hour



Great! The water is filtered through different 
materials: gravel, sand, and then coal. All 
particles still in the water are removed! Now 
what?

Chlorine and 
fluoride are added

Read a book with your 
little brother 
Nothing – the glacial 
water is clean to drink.



30 minutes
Can drink right 
away 1 hour



The water is nice and clean! How does it get to 
the Hilton?

Water is pumped 
through pipes

Read a book with your 
little brother 
Beluga whales carry it 
through the pipes



30 minutes
Can drink right 
away 1 hour



YUM!



HOW DOES WATER GET TO THE HILTON?

 SOURCE: Eklutna Lake and the Ship Creek Reservoir provide 90% of Anchorage’s water 
(groundwater wells provide the rest). This water originates in snowmelt and glacier melt. 

 COAGULATION: Water is drawn into mixing basins at the water plant. Adding poly-
aluminum chloride causes the small particles to stick together, forming larger particles

 SEDIMENTATION: the larger particles become heavy and sink to the bottom of the 
basin, where they are removed.

 FILTRATION: the water is filtered through layers of gravel, sand, and coal. Smaller 
particles are removed and clear water emerges.

 DISINFECTION: chlorine and fluoride are added to disinfect the water and strengthen 
teeth. 

 DISTRIBUTION: the water is pumped through pipes to destinations around Anchorage!

Presenter
Presentation Notes
How did that activity feel? Did you learn anything? How was the format?Alternatively, I could have shown you a slide like this: walked you through the steps, one-by-one, in a non-interactive way. 



WHY DOES THIS MATTER?

 Encourages system use

 Encourages system maintenance

 Introduces science & engineering topics

 Introduces career paths

Presenter
Presentation Notes
This material matters, and the format we give it in matters. The material matters because it can encourage system use and encourage system maintenance. Water’s maybe a bad example; we don’t have to be encouraged to drink municipal water, and we’re not responsible for maintaining it. But in Mertarvik, where the new houses have a very different water system than people are used to, explaining how the system works is important to get people to want to use it and to feel comfortable using it. It’s also impossible to fix/troubleshoot a system you don’t understand. Secondary goals are more youth-oriented – activities like this gave us the chance to introduce science and engineering topics to the young people, and to introduce possible career paths to them. Whenever Jackie Schaeffer would explain the Mertarvik in-home water systems to kids, she would tell them that the system started as an idea, that engineers brought it to existence, and that they, too, could do something like this. 



1. Background: Newtok

2. Relocation to Mertarvik

3. Community Outreach

• Written material
• Homeowner training
• Youth activities

4. Looking forward

Presenter
Presentation Notes
We’ll start today with some background about Newtok and about Mertarvik, and then go into the specific activities we did to support the relocation. Finally, we’ll think a little about how these activities can be brought to other contexts – rural and urban – to help people, young and old, understand and maybe question systems that we tend to take for granted.



BACKGROUND:
NEWTOK



NEWTOK  
Credit: Hakai Magazine



NEWTOK  

Credit: Delta Discovery

Presenter
Presentation Notes
Newtok is a village of around 400 people on the Yukon-Kuskokwim Delta, 100 miles west of Bethel and 500 miles west of Anchorage. It’s a tightly-knit Yup’ik community. Generations participate in “yuraq” – Yup’ik drumming and dancing – and encourage us visitors to dance along with them. The school had ~150 students before around 40 left for Mertarvik this fall. It’s filled with awesome kids – including the girls’ basketball team, who won the regional tournament and advanced to states in Anchorage last spring. People live a subsistence lifestyle, hunting, fishing, berry-picking on the tundra to feed their families. 



Presenter
Presentation Notes
Newtok is relocating to Mertarvik. Why? Storm erosion. Newtok has also been experiencing significant erosion. Elders and adults in Newtok have watched the Ninglick River creep (well, rush) towards the village, eating away feet of land in a single storm and eroding now 70 feet each year. This erosion is accelerated by climate change: reduced sea ice removes an important buffer from the coast, and permafrost melt remove the glue that holds the silt together and makes the ground vulnerable to pounding during intense fall/winter storms. The houses you see in this picture and in this satellite image no longer exist in newtok- they were demolished this summer before the river could take them. When you compare these two overhead images, the difference is striking: this first row of houses is gone, and structures that were far from the river only 2 years ago are now hanging over the coast – literally. 



NEWTOK  

2017



NEWTOK  

2019

Credit: Mark Lester, Anchorage Daily News



2016

Presenter
Presentation Notes
Maybe you’ve seen this map before – it shows the course of erosion over the past 60 years. The “current” year is 2016; the erosion is now much closer, and that row of houses closest to the water is gone. Current projections for erosion have the school (blue building) and the airport being threatened by erosion in the next 3-5 years. That gives the community a very short timeline to relocate to Mertarvik. 



RELOCATION to 
MERTARVIK

Laundry & 
Water

Presenter
Presentation Notes
Because Newtok is no longer safe to inhabit – studies have shown that measures to stay in place wouldn’t prevent erosion – the village determined now 25 years ago that it would relocate to Mertarvik. Mertarvik – which means “getting water from the spring” in Yup’ik, is located 10 miles away on the volcanic rocks of Nelson Island. Nelson Island, which is comprised of basalt flows that formed in volcanic eruptions a few million years ago, is safe from erosion. It also is close enough to newtok that it’s quick to travel back and forth, and is already familiar to people in Newtok who have practiced subsistence activities there for generations. The volcanic rock is also a source of material for roads and house pads, and can provide jobs and economic opportunity to Mertarvik down the line (via the quarry). 



MERTARVIK
Credit: Hakai Magazine



MERTARVIK QUARRY



Site Selection

Newtok
Traditional 
Council analyzes 
relocation sites 
and selects 
Mertarvik

Land Exchange

Newtok Native 
Corporation 
signs land 
exchange with 
US Fish and 
Wildlife Service

Denali 
Commission

The Denali 
Commission 
awards Newtok
$20 million and 
Newtok Village 
Council partners 
with ANTHC to 
manage the 
project 

Construction 
and Move-In

21 homes and 
supporting 
infrastructure 
are ready for 
move-in. Around 
140 people 
relocate from 
Newtok to 
Mertarvik.

Community 
Layout Plan

ANTHC and 
community 
members work 
together to 
develop 
Mertarvik
layout plan

Initial 
construction

Quarry opened, 
quarry road 
built, MEC 
construction 
begins, 
residents build 
BIA and SIP 
homes 

1994 2003 2006-
16

2017 2018 2019

Presenter
Presentation Notes
Here’s a brief timeline on the Mertarvik relocation process. It started in 1994, when the Newtok Traditional Council selected Mertarvik as the relocation site. In 2003, the Newtok Native Corporation and USFWS land exchange for Mertarvik was made official by an act of the U.S. Congress. Over the next years, intermittent building activities began to erect a village – the quarry was opened, an access road to the quarry was built, the foundation for the Mertarvik Evacuation Center ( a building to house all of fNewtok in case of emergency) was laid. But there wasn’t enough funding to really build the housing or supporting infrastructure that would be necessary for the village. That changed in 2018, when the Denali Commission granted the Newtok Village Council $20 million to construct the infrastructure necessary to support a village as well as 13 new houses. Over the summer of 2019, Ukpeagvik Inupiat Corporation (UIC) Construction, which ANTHC selected as the master builder for the project, and the Innovative Readiness Training (a military preparedness program) built 13 new houses in Mertarvik as well as a power plant, water plant, roads, landfill, bulk fuel farm site, and re-fittted the Mertarvik Evacuation Center to serve as a school. 



MERTARVIK

Presenter
Presentation Notes
Here’s what Mertarvik looked like in June. You can see the house pads (built with rocks from Mertarvik’s quarry), the 13 houses on the lower road as well as the 7 houses on the upper road (built in previous years, 4 by the regional housing authority and 3 by the tribe). The big blue building is the MEC. The Power Plant and Water Plant are now up here



MERTARVIK: HOMES

Presenter
Presentation Notes
Here is what the new houses look like: designed by the Cold Climate Housing Research Center in Fairbanks to be super energy efficient. Here’s the kitchen/living room, bedrooms, bathroom. 



PASS System

Presenter
Presentation Notes
The toilet and sink are part of the Portable Alternative Sanitation System, which ANTHC, CCHRC, and partners designed as an alternative for communities without piped service. It has 4 components: there’s the rain catchment, which captures rain and flushes away large particles that land on the roof; the water treatment system, which filters/chlorinates water and supplies a water tank that feeds a low-flow sink; the separating toilet, which dries out solid waste with a fan and diverts liquid waste into the ground; and the seepage pit, which distributes urine back into the ground. I hope you remembered that – we’ll talk about it later!



BrHEAThe System

Presenter
Presentation Notes
The new houses also have the BrHEAThe system. BrHEAThe was designed by CCHRC to minimize heating costs: it recovers heat from warm, stale air leaving the house and uses it to heat fresh air that is drawn into the house. The system ensures that all air circulating through the house is both fresh AND warm. Those two are often mutually exclusive in rural Alaska: to get fresh air, you have to bring cold air into the house. That’s not true with BrHEAThe. 



MERTARVIK: MEC

Presenter
Presentation Notes
Other highlights: the MEC, the power plant, and the landfill – compare to trash in Newtok, which has been accumulating around the town since the river erosion took away the old landfill site. 



MERTARVIK: POWER PLANT + ELECTRICAL DISTRIBUTION



MERTARVIK: LANDFILL

Trash in Newtok (Sept. 2018)



Presenter
Presentation Notes
Now, place yourself into the new houses in Mertarvik. You walk up to the home and open the door. This is the first thing you see. You don’t know what it is. How do you feel? What about this one. How do you feel? 





WATER CABINET



COMMUNITY
OUTREACH

Presenter
Presentation Notes
This brings us to the work I’ve done on the relocation team: how to make these systems feel like the healthy, energy-saving opportunities that they are, instead of the imposing scramble of pipes they appear to be? That work – our community outreach work –  had three prongs: first, provide written materials to homeowners. Second, do individualized trainings with homeowners: walk everyone through the home systems, first in Newtok and then in the homes in Mertarvik, and give them a chance to ask questions. Finally, work with a population that’s sometimes left out of these conversations (we did the homeowner meetings while the kids were in school) but that can a) play a big role in maintenance and troubleshooting, and B) is naturally super curious and super engaged in these things – youth engagement, working closely with the school to organize/facilitate youth outreach. 



COMMUNITY
OUTREACH

1. Written materials

2. Homeowner training

3. Youth engagement

Presenter
Presentation Notes
This brings us to the work I’ve done on the relocation team: how to make these systems feel like the healthy, energy-saving opportunities that they are, instead of the imposing scramble of pipes they appear to be? That work – our community outreach work –  had three prongs: first, provide written materials to homeowners. Second, do individualized trainings with homeowners: walk everyone through the home systems, first in Newtok and then in the homes in Mertarvik, and give them a chance to ask questions. Finally, work with a population that’s sometimes left out of these conversations (we did the homeowner meetings while the kids were in school) but that can a) play a big role in maintenance and troubleshooting, and B) is naturally super curious and super engaged in these things – youth engagement, working closely with the school to organize/facilitate youth outreach. 



WRITTEN MATERIALS

 Objective: Provide reference materials and equip homeowners with 
information to troubleshoot problems down the line

Presenter
Presentation Notes
We prepared three major documents to give to each homeowner: first, a PASS manual, with information about operation/maintenance of the PASS water system, sink, toilet, rain catchment, etc. Second, a Healthy Homes guide, which has information about keeping the ome ventilated, dry, warm, pest- and contaminant-free. Third, a detailed home systems guide, with step-by-step instructions for cleaning air filters and using the thermostats. Each homeowner received a big happy folder with the documents inside. 



WRITTEN MATERIALS

 Objective: Provide reference materials and equip homeowners with 
information to troubleshoot problems down the line



WRITTEN MATERIALS: PASS

Presenter
Presentation Notes
The PASS manual has information about what to do if the toilet drain line clogs, the sink clogs, etc. This manual was translated into Yup’ik to be accessible to all community members. The United Methodist Committee on Relief funded the translation project, which was carried out by teachers at the Yup’ik school in Anchorage. Every single household in Mertarvik received a copy of the PASS Quick Start manual with their new system.



WRITTEN MATERIALS: PASS



WRITTEN MATERIALS: HEALTHY HOMES

Presenter
Presentation Notes
Second, a Healthy Homes guide, developed by Abby Nelson in ANTHC’s Healthy Homes team. The guide touches on keeping the home: ventilated, dry, heated, pest-free, contaminant-free, clean, and safe. Along the way, it provides tips for maintaining the home systems that accomplish each of these “Healthy Homes” objectives: in the CCHRC homes, using the BrHEAThe system and vent to ventilate; in the AVCP homes, using the ceiling fans and manual vents to ventilate. There are therefore different guides for each of the three different home types. They are a compilation of the most pertinent information from the other guides. Like the PASS guides, each home received a Healthy Homes manual in English and in Yugtun. 



WRITTEN MATERIALS: HEALTHY HOMES



WRITTEN MATERIALS: DETAILED SYSTEMS GUIDE

Presenter
Presentation Notes
Finally, we made a detailed Home Systems guide for the CCHRC and AVCP houses. These guides provide detailed step-by-step instructions on how to maintain the systems:  there are steps for cleaning and changing the filters in the BrHEAThe system and opening/closing the vents in homes with manual ventilation. These documents were fact-checked by the designers behind the homes (CCHRC and AVCP). 



WRITTEN MATERIALS

CREATED BY HALEY NELSON,
CCRHC

Presenter
Presentation Notes
Haley Nelson at CCHRC designed fridge magnets to go along with the home systems guides. The magnets summarize – in English and Yupik – the maintenance tasks that are necessary to keep the systems operational. BrHEAThe requires the air filters be changed every season, and the Heat Recovery filters to be cleaned once a year. The maintenance magnets, which are super beautiful, are on either the refrigerator or the HRV box in each home. 



WRITTEN MATERIALS

CREATED BY HALEY NELSON,
CCRHC



WRITTEN MATERIALS: REFLECTIONS

+  Useful to point at while walking homeowners through systems; will be a resource for troubleshooting

- Many put them immediately in a drawer. Not effective without accompanying training.

Δ Prioritize illustrations/design (and culturally relevant design) to make materials more inviting

Presenter
Presentation Notes
Reflections: these written resources are important reference sources for future troubleshooting (hopefully) and were useful to point at when we were going through the trainings. However, they’re ineffective on their own. Homeowners often put them away (and said they’d look at them during the winter) – and who wouldn’t? In the future, more attention to the design of the manuals might make them more interesting/culturally relevant (like the magnets) and we could space them out better instead of giving them all during one trip.



HOMEOWNER TRAINING

 Objective: Provide one-on-one, hands-on training on Mertarvik
home systems (PASS, BrHEAThe) and give homeowners the 
opportunity to ask questions and express concerns



HOMEOWNER TRAINING: NEWTOK

• Meet with each 
homeowner in school or 
Newtok Village Council 
building

• Introduce system using 
PASS 3D model and 
example separating 
toilet

Presenter
Presentation Notes
We didn’t just give out these written materials, but delivered them during trainings/meetings with the relocating families. Over two separate trips to Newtok, we met with representatives from all of the relocating households to provide an initial orientation to PASS and to give copies of the PASS and Home Systems guidebooks. Jackie Schaeffer, project manager on the PASS team at ANTHC, used a 3D printed model of the PASS system and an example separating toilet (that’s been sitting in the Newtok Village Council office for a while) to introduce people to the systems. 



HOMEOWNER TRAINING: MERTARVIK

• Meet in-home with residents

• Walk through PASS, BrHEAThe, 
and Healthy Homes

Presenter
Presentation Notes
Once families were living in Mertarvik, we visited everyone again, this time in their new houses. The goal of these meetings was to make sure residents were comfortable and confident using their PASS systems (it turned out that none of the PASS system in Mertarvik were tested before we arrived, so the homeowner “trainings” became “PASS System testing and training.”   Only a few individuals had filled their PASS water tanks and started using their PASS systems before we arrived. Jackie Schaeffer or Kaity Mattos from the ANTHC PASS team, plus Liz Wulbrecht or I from the Newtok relocation team, walked the homeowner through PASS from rain catchment to sink drainage. We hauled the rain catchment trashcans inside (or to a place where the PASS hose could reach them) and started pumping water through the system. We checked that the filters, strainer, and chlorine injection point were working and showed homeowners how to change them. Finally, the homeowners turned on their sinks and checked for leaks. Homeowners got the chance to ask questions or express concerns. 



HOMEOWNER TRAINING: REFLECTIONS

+  Absolutely essential to use and maintenance of new systems 

- Systems were missing materials and were not ready for training 

Δ Make pre-move PASS meeting more hands-on (bring model of water system)

Presenter
Presentation Notes
Reflections: these in-person trainings were essential to get residents using their systems. Although they’re simple to use – if everything is working properly, the homeowner only has to put the hose in the water bucket and turn on the pump – the systems are different than what people are used to. And, in this case, they hadn’t been tested, so it was even more important to have a member of the PASS team present to troubleshoot problems that arose during the first use. In the future, it’ll be essential to make sure systems are tested before homeowners move in. It’s unclear how effective the pre-move meetings in Newtok were in preparing residents to operate their PASS systems, but these meetings did give community members the chance to ask quesionts/address anxieties before moving (washers/dryers? Where to haul trash?). Perhaps making these meetings more hands-on – bringing an example water system or at least a sample syringe and filter so residents can practice turning on the pump, adding chlorine, etc).



YOUTH OUTREACH

 Objective: Introduce Mertarvik home systems to students so 
students can participate in maintenance tasks

 Objective: Introduce science and engineering topics to students

Presenter
Presentation Notes
Finally, last but certainly not least, we did (probably the most fun, most exciting prong) youth outreach activities. We worked with the teachers in the Newtok/Mertarvik schools to lead different activities during a few different trips to Newtok/Mertarvik on the topics of PASS, BrHEAThe, and healthy homes. The goal of youth outreach was to introduce students to home systems (recognizing that the in-home trainings prioritized adult engagement) and prepare them to help with maintenance, and also to introduce young people to different science, art, engineering opportunities. I’ll walk you through some of the activivties.



YOUTH OUTREACH

DIY Air Filters
• Grades K-2

• Instructions:
1. Identify things in the air (bugs, dust, etc) 

and make cut-outs of them
2. Weave paper together to create an air 

filter
3. Test the filter using bug cut-outs

• Skills: Air Quality/Healthy Homes material, 
science, creativity and self-expression

Presenter
Presentation Notes
Here are 2 healthy homes activities: the youngest kids made “air filters” by weaving paper strips together and talked about what things the filters would let through (air!) and what they would stop (bugs, dust, other particles in the air). I have supplies up here if you want to make one!  



YOUTH OUTREACH

Homeowner manual

Maintenance Wheels
• Grades 4-6
• Instructions:

• Brainstorm maintenance tasks
• Create circles with one task per 

day/month, and attach circle on top



YOUTH OUTREACH

PASS Card Game
• Grades 9-12

• Instructions:
1. Put the PASS cards in order
2. First team to finish (and get the cards in 

the right order) wins! 
3. **Can play “Go Fish!” afterwards**

• Skills: PASS content, system 
design/engineering

Presenter
Presentation Notes
With the oldest kids, did a PASS card game. Different steps of the PASS process (rain catchment, water pump, strainer, filter, chlorine, water tank, etc) were printed on a deck of cards. The high schoolers split into 2 teams, each of which was given a set of cards. They competed to see who could get their cards in order first. (The original thought was to play Go Fish afterwards, trying to get 4 cards in a row, but we ran out of time in the class period!).



RAIN 
CATCHMENT

RAIN CATCHMENT 
BARREL WATER PUMP WATER STRAINER



YOUTH OUTREACH

Create a Class PASS

• Grades 2-6

• Instructions:
1. Draw a picture of your PASS component
2. Get in line in the right order!

• Skills: Coloring, critical thinking, PASS 
content, movement 

Presenter
Presentation Notes
The younger kids did a version of this. They each drew a picture of a PASS component on a piece of paper, and then had to put themselves in order. Let’s see how this group does. I’m going to need 5 volunteers. Here’s a component for each of you. Can you put yourselves in the right order? 



Presenter
Presentation Notes
Finally, with the high schoolers, we did a lesson on BrHEAThe. Remember what the system looks like when you walk in a home – it’s a jumble of pipes dominating the Arctic Entry. … 



YOUTH OUTREACH

BrHEAThe Dioramas!
• Grades 7-12
• Instructions:

1. Discuss 3 components of BrHEAThe
2. Divide into 3 groups. Each group creates 

a model of one BrHEAThe box.
3. Put boxes together to show how system 

works.

Presenter
Presentation Notes
… Three groups. Will need a volunteer. I spared you the crafting – I took pieces of paper, punched holes of different sizes to make filters, and attached them to the breathe box. I also made some dust. I want you to help me test the system. Can you blow some air into the system and tell me what happens to the dust? Does it make it past the filters? 





How does 
BrHEAthe

work? Why does fuel 
efficiency matter?

Design

Science
What are 3 ways heat 

is transferred?

Engineering
How to recover heat 

from warm air?

How should we 
illustrate the system?

Communication
Explain the system 

to your peers.

Finance

Daily Life
How does this 

relate to your ATV?



WHY DOES THIS MATTER?

 Encourages system use

 Encourages system maintenance

 Introduces science & engineering topics

 Introduces career paths

 Art & creative expression

 FUN!!!



YOUTH OUTREACH: REFLECTIONS

+  Prepare youth to help with system maintenance and introduce science/engineering topics to students

- Hard to gauge whether students were learning/what they will retain 

Δ Share curricula with teachers so they can do activities when ANTHC isn’t there



We can do outreach projects like these in 
other communities ANTHC works with!

Moving Forwards



QUESTIONS?

Gavin Dixon (Community Development Manager): gndixon@anthc.org

Liz Wulbrecht (Project Coordinator): eawulbrecht@anthc.org

Bart Adams (Engineering Project Manager): tbadams@anthc.org

Rachel Gold (AmeriCorps VISTA): rlgold@anthc.org
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