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Impacts on water & watersheds ?

Firefighters move on
to flood control
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e Ash, fire debris, “emergency” sediment

e Catastrophic ... but relatively “quick” recovery (1-3 yr.)



Southern Rockies Watershed Project — Wildfire/water studies
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Southern Rockies Watershed Project — Wildfire/water studies
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Wildfire effects on water — Hydrology
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Wildfire effects on water — Water quality

Il Reference
I Burned
100 - I Salvaged

Y

Sediment concentration (mg L'1}
o

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

150 ~ . . .
_ Key nutrient regulating aquatic ecosystems
- 125
. =
e Broad range of effects N = i
\ \\ S 100
. g [ N ®
—  Full suite WQ gl % £ 75
]
§ 50 -
(& ]
‘- ﬁﬂl":::fsh'i _ = 25
B oo - e v - i e 0
A o;,w' . — 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Q\.‘q Nier 1250 -
hS —
oy el v 1000 -
& @
2
st 750 1
@
(@]
.g 500
e effects ~ last > decade (sediment / P) Z
[
S 250 4
— Differs from other regions of Canada, USA, &
Australia, S. Europe, or Asia 0-

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014



Wi ildfire effects on water — Stream health
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Wi ildfire effects on water — Stream health
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Wildfire effects on water — impacts vary among fires & regions

Kenow Mtn. fire - Déja vu ?
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Forests, Wildfire & Drinking Water — Drinking water “treatability”

» data used in regression analysis
o outlying data points not used

10% increase in forest cover
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Relationship between watershed forest area and drinking water treatment costs. From Ernst
(2004): Protecting the Source: Land Conservation and the Future of America’s Drinking Water.


http://www.saveh2onj.org/wp-content/uploads/2012/12/Forest-Water-Treatment-Cost-Figure.jpg

Forests, Wildfire & Drinking Water — Drinking water “treatability”

Parameter Turbidity DON
Impact and TP and Hg DOC Chl.-a
on Treatment SS TKN

need for solids
removal (C/F/S) v v v
1 coagulant demand v v v
1 sludge production v v v
1 oxidant demand v v v v
1 potential DBPs v v v v
1 fluence required for
e v v v
1 potential v v
microcystins
taste & odor concerns v v
compliance concerns v v v v
1 operating costs v v v v v v

Emelko et al. (2011)
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Drinking Water and Water Security

“Water Security:
sustainable access on a watershed basis
to adequate quantities of water,
of acceptable quality,
to ensure human and ecosystem health.”

Norman et al. (2010)

water security # drinking water security!

Emelko et al. (2011)



Treatment of Surface Water
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Implications of Threats to Source Water Quality
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Abstract

While basic access to clean water is critical, another important issue is the affordability of
water access for people around the globe. Prior international work has highlighted that a
large proportion of consumers could not afford water if priced at full cost recovery levels.
Given growing concern about affordability issues due to rising water rates, and a comparative
lack of work on affordability in the developed world, as compared to the developing world,
more work is needed in developed countries to understand the extent of this issue in terms of
the number of households and persons impacted. To address this need, this paper assesses

 Water rates have increased 41% since 2010

« At this rate, over the next five years,
~36% of all households (40.9 million people)

may not be able to afford water and wastewater services on a full cost recovery basis.

Wildfire Impacts on Water
Supplies and the Potential for
Mitigation: Workshop Report

« Climate change threats and adaptation needs exacerbate these costs!




Key Messages Regarding Drinking Water Supply & Treatment

Process Turbidity

* Microbial risk management is always a top priority.

« Parameters of health consequence are NOT the most significant threats
to treatability of surface water supplies!

* More variable water quality can be a game changer!



Sediment and turbidity after wildfire — A potential legacy of impacts
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Phosphorus, algae & nitrogen after wildfire — More legacy impacts
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Dissolved organic carbon after wildfire — More legacy impacts
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 Treatment impacts = costs... at a minimum!



Dissolved organic carbon after wildfire — More legacy impacts
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* Over a decade of continued impact

 Treatment impacts = costs... at a minimum



High quality systems are the most threatened...




A tale of two regions... “bookends” within Alberta

Welcome to
Fort McMurray




Local hydrology, fine sediment & reservoir management




Algal blooms after wildfire




Forested source water protection in a warmer world

PROTECTED
WATER AREA

WO UMAUTHORIZED VERICLES

RESTRICTED ACTIVITIES




National Forest Source Water Protection Network
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Southern Rockies Watershed Project — contemporary forest harvest strategies

® Three alternative forest harvesting strategies

® Powerful fully controlled watershed study (before : after) — rarely possible

.’.

Clear-cut w/retention Site f BMP’s _




Southern Rockies Watershed Project — contemporary forest harvest strategies

e Findings to date — minimal to no detectable effects

Water quality (sediment, nutrients, others)
Stream ecology

e Consistent with more recent studies from other regions

Impacts much lower than historic studies — consistent
with more contemporary studies (BMPs)

Contemporary forest management is/can be in much
closer alignment with water objectives than past
practices

Clearcut sediment production (kg ha! day?)
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Forested Source water protection in a warmer world

Wildfires since 2020 1

.........

120000

100000

B0000

Northern

S0000

40000

N. Central

w0000

Area (ha)

e 112 yr.
40000

20000
10000 I|
0 o _ II.I.‘.—.-.,.--_‘
150

20000

) 0 50 100 150 00 2% 0 0 ] 100 200 0 00
60000 S0000
Southern
e S. Central
40000
=l
£
= 30000
20000 92 yr.
10000
0 4= et
0 50 100 150 W00 2% 300 0 ] 00 150 200 50 W00
Age class [yr) Age class (yr)

~ 70 % of this forest region is 95-130 yr. old

® Wildfire very hard on water
Wildfire Impacts on Water - -
e A ® Effective forested source water protection -
WSO Merkaon hpere coordination of both Green and Grey
infrastructure strategies
s g se29 ® Contemporary forest management is/can be in

much closer alignment with water objectives
than past practices



Partnerships
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... Thank you
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