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Wy are we preparing for
wildfires in Colorado

Grizzly Creek Fire, Colorado, Post-fire Debris-flow Hazard Map

By Landslide Hazards ~ AUGUST 10, 2020
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Global climate snapshot

Monthly global mean temperature 1851 to 2020 (compared to 1850-1900 averages)
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Increased prevalence and unstoppable “mega” fires
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My my, how things have changed.

Colorado’s 10 largest fires

Each band represents a fire, showing how its rank in the top 10 has changed over time.

Largest 3 fires
are from 2020

Cameron Peak
208,913 acres

East Troublesome

A destructive 2002 with two z — Pine Gulch
record-breaking fires i (=

Source: Reuters




Can (and should) we seek to

prepare for “Unprecedented”?




New “unprecedented” challenges from this year

= Wildfire “season” expanding After Catastrophic Fire, Colorado

$1B insurance loss on Dec 30 Fights a New Hazard: 10 Inches of

Snow Source: NYT
= W h en can we d (0) I ow d eman d Those whose homes survived huge fires were struggling against

. new threats from cold and ice. At least three people were missing
|mprovements to WTPs?

and feared dead as the authorities confirmed 991 houses
destroyed. _____
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What impacts do we see from

wildfires in our watersheds?




Research shows wildfires impact key water constituents

Post-Wildfire and Flooding Watershed Will Define
“Catastrophic” WQ Conditions

WRF Project 4590, November 2018
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What tools do we have to meet these challenges?

1. Source Management

* Multiple
Intakes/Depths
+ Aeration/Oxygenation 8. Post-Tr(_ea.tment
- Pre-Sedimentation CHLORINE + pH/Alkalinity
- Infiltration Galleries CONTACTOR * Cly or NH,Cl
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Wildfire Impacts on Treatment

Case St ~ Colorado
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Wildfire Impacts on Treatment

Case Study: City of Westminster, Colorado Marshall Fire (6,000 acres)
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City of Westminster, CO
Pilot Testing Approach




Pilot Project Background

= City of Westminster, CO — Pop ~120,000

= Two existing water plants:

= Semper WTP (1969) — 44mgd Conventional
= Northwest WTF (2001) — 15mgd MF

Figure 1. Source water quality conditions for process train selection

Table 3-2. Benchmarked Raw Source Water Quality for Normal, Challenging, and Catastrophic Conditions

Normal

Challenging

Min or Max Values for

Catastrophic

Min or Max Values for

Standley Lake (2017-2018;
Sep 2013 Flood)

FHL Canal First-Flush Event

Standley Lake (2017-
2018; Sep 2013 Flood)

5* and 95" Percentile
Values for Standley Lake
(2017-2018)

Source of Information

T é lg £ (Day 2) Post-Wildfire Rain Event
@ é Turbidity, NTU 1t06.4 <60 <300
P I New WATER TREATMENT PLANT TOC, mg/L 141026 <33 <12
A b | DISTRIBUTION sYSTEM UV254, 1/cm 0.03t0 0.04 0.06 <0.54
W SUVA (L/mg-m) 15to2.1 <1.8 <45
w HIG “’ N
b FARMER /VE CA Alkalinity, mg/L 50 to 60 <48 <48
\ pH 7.2t082 <7.1 <71
| Manganese, mg/L 0.01to 1.2 <1.6 <1.6
NORMAL CONDITIONS CHALLENGING CONDITIONS CATASTROPHIC couonmus CANAL CONDITIONS Temperature, deg F 401070 40t0 70 >70
AVG.  MIN.  MAX + Turbidity spikes >40 NTU during . Ditfersnt T0C Hydrogen Sulfide None High Very High
pH 785 70 90 2013 flood ch i in Cyanotoxins Below Detection Exceeds HALs Exceeds HALs
Akalinity, g 516 430 600 + Seasonal Mn spikes >0.3 ma/L parhr Farmers Highline Canal Taste and Odors <3 TON No objectionable | >10 ng/L Geosmin/MIB >100 ng/L Geosmin/MIB
Tubidity, v 49 06 597 (90th percentile) g Chanqed ceganic matter + Switching between T&O year-round
T0C: 1 18 14 23 + Potential for algal-derived TEO < Increased DBPS potential Sources may Cryptosporidium Bin Bin1 Bin 1 Possibly Bin 2 or Higher
S, mg/ 3 g events in Standley Lake ; Sl d notri necessitate different Classification per
Mn, mgit 01 0000 09 O T T treatment apprasch LT2ESWTR
-l d algal blooms and cyancbacterla
- T&Q event




Pilot Drivers for Westminster

- Reduce Cost Of neW WTP by - OverlayofAnemmi\:’.s;Estime-lledLif&deeCosls .
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T T Coagulant(s)
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Major Pilot Phases Aligned with Temperature
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Pilot Testing Results

Avg Turbidity (NTU) == Turbidity (NTU) LYV Target
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Wildfire Runoff Spike Tests

= Create concentrated spike
solution, mix with raw water at up
to 1:10 ratio

= Received recent wildfire ash from
USFS (6.5kg)

= Mixed in 1,100 L raw water for 24-
hours to dissolve/suspend
materials

Concentrate: 22mg/L TOC, 115 NTU
Feed: 4mg/L TOC, 20 NTU — System sailed through test...



Wildfire Runoff Spike Tests — Why didn’t it work?

= Clear Creek Watershed R Nl
= ~350,000 acres T 0 BN e

= Cameron Peak and East

“ A.r“

Troublesome Fires e T———

= ~200,000 acres

= Ash collected for pilot
= ~10 ft?

- Runoff from a burn area
concentrates the fine material from
thousands of acres

-




Wildfire Runoff Spike Tests

“ New plan: Compost and
odorant. Turbidity, TOC, T&O.

* 500 Ibs of composted manure
= 1 gal of liquid smoke

Feed > 100 NTU, 12 mg/L TOC

—> Filter UFRVs dropped to
~10,000... But filtrate turbidity

J and TOC remained ~average




Pilot testing evaluated chlorine, ozone, and ozone-BAC
for turbidity removal—All were effective

Raw Water Turbidity:
Normal: ~3 NTU
Wildfire: ~15 NTU
Compost: ~100-200 NTU
+T&O
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Impacts of chlorine, ozone, and ozone-BAC on TOC removal
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Impacts of chlorine, ozone, and ozone-BAC on
SDS-DBPs for simulated wildfire spike

DBPs (ug/L)
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Taste and Odor Panel Screening on Simulated
Wildfire Spike Test

FILTER 2 FILTER 3 FILTER 4
Cl,-Anth/Sand 05;-GAC/Sand O;-Anth/Sand
“Smells like an ashtray.” “Smells the cleanest. “Slightly more musty’f,mell.
Light musty smell.” Not very strong.

“Intense smoke / VOC.

Would definitely result in “Very slight musty odor. “Very low-level smoke or VOC odor.
" : » Detectable but not overwhelming
customer complaints. Essentially non-detect. P
at low temp.
“Smoky residue, strong odor.” “No smell apparent, very clean.”

“Possible slight odor, hard to tell.”

R P

FAVORABILITY FAVORABILITY FAVORABILITY




Summary—Implications of Pilot Plant Results for
Process Train Selection

UFRV (>15k) | Turbidity (<0.1) | Mn (<0.015) [ TOC Removal -

Chlorine-Anth/Sand
Ozone-GAC/Sand = + + + +

Ozone-Anth/Sand + + + + =

= All pilot filters meet requirements at all tested loading rates.
= Ozone-Biofilters offer improved organics reduction and T&O removal.
= GAC offers slight improvement over anthracite for organics and T&O.

-




Summary—Implications of Pilot Plant Results for
Process Train Selection

Filter | UFRV (>15k) |Turb(<0.1) |Mn (<o 015) |TOC Removal

F2 (Anthracite/Cl2) Good Best Good Worst

F3 (GAC/03) Good Good - Best Best
F4 (Anthracite/O3) Best Best Best Good

= All tested filters meet requirements at all tested FSLRs.

= QOzone-Biofilters offer improved organics reduction and T&O
removal.

=  GAC offers slight improvement over anthracite for organics and
T&O, but slightly worse UFRV and turbidity.

-




Summary—Preparing for Wildfire Runoff

Source Water quality protection measures (forest management,
multiple raw water sources, early warning/bypass SOPs, storage)

Solids handling and residuals management can be the weak link —and
a significant investment for catastrophic condition sizing

Taste and odor can be most difficult element to mitigate with
conventional treatment approaches

Long term effects particularly concerning from increased nutrient
loading => algal impacts




Questions?

Tim Rynders
rynderst@cdmsmith.com

CDM
Smith
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