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Marshall Fire
 Wind, Embers, and Smoke
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Fire Wise Homes
 https://www.nfpa.org/Public-Education/Fire-

causes-and-risks/Wildfire/Preparing-homes-
for-wildfire

 www.Rebuildingbetter.org
 Chapter 2 Resilient Homes
 Chapter 6 Landscaping

https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Preparing-homes-for-wildfire
http://www.rebuildingbetter.org/
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Fire Wise Landscape
 Immediate Zone 0-5’ from house
 Noncombustible zone 
 i.e.. Gravel no planting

 Intermediate Zone 5-30’ from house
 Create landscape with less fuel
 i.e. paver patio, plant choices

 Extended Zone 30-100’ from house
 Landscape to interrupt fire’s path
 Space trees father apart the closer to the house
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Landscape Maintenance
 Lawn Clippings
 Leaves, gutters and gutter guards
 Trees
 Shrubs

https://www.thisoldhouse.com/landscaping/21015539/firesafe-landscaping-defensible-space
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Fire Wise House Form
 House form
 Maintenance 
 Roof Pitch
 e.g., grass clippings, pine needles, leaf 

litter and small twigs
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Energy and Resiliency 

1910
2020
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Airtight Homes
 Wind, Embers, and Smoke
 Energy
 Conduction
 Convection

 Moisture
 Diffusion
 Air flow

 Building Science
 Control and predictability
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Build Tight / Ventilation Right
Control and predictability 

 Conditioned crawl Space

 Conditioned attic

 Unvented roof assembly

 Whole House controlled mechanical 
ventilation
 Ventilation for house and occupant
 Control

 Spot ventilation
https://www.constructioncanada.net/balancing-building-science-and-roof-design/fig-4_wind-stack-mechanical/
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R402.2.10 Unvented Conditioned Crawl Space

 A Building Science solution

 Moisture controlled at source
 Vapor barrier overlapped and sealed to itself

 Thermal envelope redefined 
 Insulation now at foundation wall

 Air control (stack effect) 
 Unvented space

 Heated space
 Think of it as a small basement

EPA Indoor Air Plus Diagram

Water Vapor control
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 Continuous baffled air space

 Sealed and separated from the 
insulation

Vaulted/Raftered Ceilings

Min 1” air space

https://www.vulcanvents.com/
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Bring mechanical equipment and ductwork into conditioned space any way you can!

Cathedralized Attic
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Whole House Ventilation

https://www.cleanpng.com/png-furnace-air-filter-ventilation-heat-exchanger-indo-5876223/preview.html

Supply Ventilation Exhaust Ventilation Balanced Ventilation

https://www.cleanpng.com/png-furnace-air-filter-ventilation-heat-exchanger-indo-5876223/preview.html
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Spot or Local Ventilation
 Kitchens

 Bathrooms

 Laundries

 1/8” metal screen

 Flap dampers
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Fencing
 Use a noncombustible fence section when it’s attached to a 

building

 Keep debris away from the base of the fence 
 e.g., grass clippings, pine needles, leaf litter and small twigs
 Avoid placement of combustible mulch near the fence

 “Privacy fencing is the most vulnerable

 The more air flow through the fence the better
 Reduce ability for wind-blown embers to accumulate at plank, 

or lattice panel to horizontal support locations.

 Fence built from lattice that’s applied to both sides of the 
support posts may be desired for privacy but should be 
avoided in wildfire-prone areas. 

 Vinyl fencing is not vulnerable to ember exposures but does 
burn or deform when subjected to flaming or radiant heat
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Decking
 Consider Fire Rated treated decking material
 California Building Code requirements

 Enclose under decks so embers do not fly under 
and collect

 Maintenance 
 Clear of debris at base of the deck and under the 

deck. 
 (e.g., pine needles, leaf litter and small twigs) 

 Avoid placement of combustible 
 Mulch
 Propane https://www.finehomebuilding.com/project-

guides/decks/decks-that-stand-up-to-wildfire

https://www.finehomebuilding.com/project-guides/decks/decks-that-stand-up-to-wildfire
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Construction Materials
 Class A Fire-rated roofing
 Asphalt Composite Shingle
 Metal
 Tile

 Siding / Cladding
 Cementous
 Brick
 Stone 

 Insulation choices
 Fiberglass
 Cellulose
 Rock Wool
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Windows and Doors from a Fire and Energy Perspective

 Reality if the fire is close enough windows 
are a weak link (radiant heat flow)
 Windows and glass doors can blow out due to 

heat 
 Limit window openings for fire and energy
 Inoperable windows vs. operable
 Double or triple pane windows 
 Tempered glass on the outside 

surface/resistant to heat
 Aluminum clad

 Avoid skylights
 Metal insulated doors

https://buildingcci.com/articles/glass-glazings-and-fire-ratings/
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 Embers are burning pieces of 
airborne wood and/or vegetation 
that can be carried more than a mile 
by the wind
 Boulder County is in a high wind 

corridor 
 Embers leading cause of ignition
 Build tight
 Choose fire wise materials and 

building techniques
Maintenance 

Conclusion

https://stock.adobe.com/search?k=conclusion
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Thank you!
Robby Schwarz

robby@btankinc.com
303-927-0025

@ buildtankinc

buildCAST

On your favorite podcast platform
All slides in this presentation © 2022

Thinking ZERO to 360°

www.btankinc.com

http://www.btankinc.com/


www.northernwater.org

Disaster Education and 
Outreach Series: Wildfire 
mitigation – Home Hardening -
Sustainable Landscape 
Templates

Frank Kinder, Water Efficiency and Sustainability Manager

Lindsay Nerad, Water Efficiency Specialist (and Landscape Designer)
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Who is Northern 
Water? 

• Northern Colorado Water 
Conservancy District

• Established in 1930’s

• Serves 8 Counties

• Supplemental Water 

• US Bureau of Reclamation

• Colorado Big Thompson Project

• Largest diverter of CO River



www.northernwater.org

Collect water 
in western 
slope

Moves it to 
eastern slope

Make 
Electricity

Serves over 1 
million people

1.5 million 
acres

614,000 acres 
of irrigated 
farmland

Support Municipalities

Ag, Commercial and 
Industrial Users

Sustain the environment

What does Northern Water do? 
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Colorado River Water

Powell and Mead are 
in trouble

Sustainability 
Drought Climate 
Change

Integrate water 
efficiency into land 
use

Agriculture

Recreation

Do more with less

Colorado 

Water Plan

New Water 

Ethic

Less turf in 

our future

New design 

paradigm

Why is Northern Water assisting? 

Images courtesy waterwiseyards.org
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Timeline:

Fire

After the fire

SMWSP

UBCC -> NW

NW -> SMW

NW consider 
for 2023

Development

Project Origins – Emergency Management - Debbie Cave
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Project Goals –

1. Support the Marshall Fire community recovery from the fire devastation

2. Increase the number of fire, water, and climate-wise, sustainable landscapes in Co

3. Plans and specifications that will minimize landscape construction costs

4. Plans that are attractive, useful, and compelling turf alternatives

5. Plans that offer ecosystem services; habitat, efficiency, conservation

6. Be viable to recovery from disaster, new builds, HOAs managing transitions

7. Incorporate options for green infrastructure; rain gardens, etc.

8. Ensure long-term landscape healthy and viability via a maintenance manual

9. Deploy and hopefully see high adoption rates

10. Help define a new western landscape reflecting our sense of place

Sustainable Landscape Templates
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Project Plan

1. Draft SOW, evaluate with Advisory Council, Industry Partners, let RFP

2. Select contract team

3. Conduct charette and outreach meetings with stakeholders

4. Create draft plans and associated documents

5. Incorporate options for green infrastructure, rainwater harvesting, climate resiliency

6. Perform community outreach, incorporate stakeholder input

7. Revise and refine, publish final plans

8. Deploy and hopefully see high adoption rates

9. Measure implementation, revise as needed

Sustainable Landscape Plans
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Inspiration: Sonoma-Marin Template Overview

Oct 2017 Fire - 5,334 homes destroyed – 3,000 in Santa Rosa

LA firm did design, PM, two community input sessions, 8 templates in 4 styles.

3,000 homes rebuilt – 44% used the templates – 1,320 homes (as of June 2022)
City set up a fast-track process for submitting/processing approval of designs.
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SMWSP Additions since plans publication

A manual 

for maintenance

was necessary to 

ensure aesthetics 

and savings

Published Dec' 21

https://www.savin

gwaterpartnership.

org/programs_list/

landscape-design-
templates/
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IA SWAT

AWARD for 
Public 
Engagement

October 2022 
at IA Show

SNWSP Template Awards
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Concept Plan

Plan component we will include:
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Architectural 
Renderings

Plan component we will include:
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Residential

Landscape

Cover 
Permit Sheet

Plan component we will include:
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Layout and 
Planting Plan -

Landscape Plan

Plan component we will include:
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Irrigation Plan –
Details and 
Notes

Plan component we will include:
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Rain Gardens 
and Swale 
Details

- Optional

Plan component we will include:
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Rainwater 
harvesting/rain 
barrel details

- Optional

Plan component we will include:
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Efficiency 
Metrics

How much 
water do they 
use?

How much will 
it cost to own 
them? 

Compared to a 
turf dominant 
design

Plan component we will include:

Water use and savings 

estimates compared 

to traditional turf-

dominant formats

Water costs/billings 

estimates compared 

to traditional formats
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Cost Opinions

Materials

Not Cost 
Estimates

• https://www.savingwaterpartnership.org/wp-
content/uploads/2021/05/Cottage-A-Cost-Opinion.pdf

Design Elements we may include:
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Cost Opinions

Contractor

Not Cost 
Estimates

• https://www.savingwaterpartnership.org/wp-
content/uploads/2021/05/Cottage-A-Cost-Opinion.pdf

Design Elements we may include:
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Cost Opinions

Optional items 
Contractor

Not Cost 
Estimates

• https://www.savingwaterpartnership.org/wp-
content/uploads/2021/05/Cottage-A-Cost-Opinion.pdf

Design Elements we may include:
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Is a printing 
packet 
helpful?

• Permitting?

• What is required to be reviewed and approved?

Design Elements we could include:
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Considerations:

Cul de sac

Corner lot

Middle block

Slope

Trees

Shade Structure

Fences

Permitting

Aspects we are considering for these layouts
• Budget/minimal

• Slopes- retaining walls/boulders

• Backyards

• One with no turf

• Privacy

• Pollinators

• One without rain garden

How many designs should we make:
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Considerations:

Timing

Cost

Complexity

Capacity

Northern Water

Industry

Stakeholders

Public meetings

What this could look like:
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Thank you

• Cautions but optimistic

• Frank Kinder

• 970-622-2353

• fkinder@northernwater.org

Eco Edible Concept Plan

mailto:fkinder@northernwater.org
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