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BURNS \\MSDONNELL,

Working Session:
Water Taste & Odor Control

Town of Johnstown
April 12, 2021

Agenda

» Introductions
» Current Conditions
» Short-Term Approach

» Long-Term Approach
» Comparison

» Land Options

> Q&A
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CURRENT CONDITIONS
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Johnstown Water Supply

» Seasonal taste & odor issues
» Aesthetic
* Not heath limit

» Cause

* Microbial and algae growth in
reservoirs

« Earthy, musty, fishy

+ Attributed to Geosmin & MIB
» How to Address?

« Short term

* Long term with WTP expansion
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Historic Geosmin Concentrations
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B Lonetree Reservoir

® Johnstown Reservoir (Town Lake)

Average 129 ng/L

. 4EEE Goal: ng/L

70 to 95% Removals
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Need to dose over 20x current PAC dose to reach 90%

Geosmin Removal (%)
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Current dose approx.
50% removal
+  Still 15x detection
threshold
150-200 Ib/day improve
to approx. 60 to 65%

400-800 Ibs/day
increased removal to
80%
Highest dose provided
almost 95% removal

» High operating cost

* Impactto WTP and
WWTP
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SHORT TERM
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Short Term Relief
PH/ALKALINITY
BIG ADJUSTMENT
THCR)II;I{I;f?ON CHLORINE:
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ALUMINUM SULFATE

PAC POLYMER o
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LONE TREE LONE TREE RAW WATER RAPID FLOCCULATION DISSOLVED AIR GRANULAR CLEARWELI DISTRIBUTION
RESERVOIR PUMP MIXING TANK  MIX FLOATATION MEDIA PUMP
STATION FILTRATION STATION
BACKWASH
e WASTE
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JOHNSTOWN BACKWASH

RESERVOIR/ POND

TOWN LAKE
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Granular Activated Carbon

» Absorb through wood-based coal
» Removal and Life of GAC Varies

» Upstream % removals
* Mass loading rate
» Contact time
» Age of carbon
« 40to0 85%
» Consume media, then must replace
» Two technicians 4 hours
* Remove GAC
* Install new GAC
» Reactivate in Mesa, AZ
« $38,000 per vessel, 6 vessels
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Schedule Comparison

ACTIVITY

MEMBRANES & GAC

DESIGN

BIDDING i

CONSTRUCTION

OZONE & BAF

DESIGN

BIDDING "

CONSTRUCTION

3 Summer Seasons before WTP Expansion
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Temporary Taste & Odor Cost
| _item | Rent | Purchase | Purchase &Resale

2021 $835,000 $1,486,000 $1,486,000

2022 $571,000 $356,000 $356,000

2023 $582,000 $236,000 <$26,000>

Total $1,988,000 $2,078,000 $1,816,000
Scope:

6 GAC Vessels

1 Rebed Per Year

Winterize GAC Vessels

Buoys on Town Lake

Upgrade PAC Equipment at Lonetree
Resale GAC Vessels at 30% Equipment Cost
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WTP Phasing

Current

Capacity

* 6 mgd
¢ 16,000
population
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Phase |

®12.5 mgd

* 34,000
population

Phase Il

* 18 mgd
¢ 50,000
population

POLYMER

1. Membranes + GAC

ALUMINUM SULFATE
POLYMER

]

2. Ozone + BAF

RAW WATER RAPID
MIXING TANK ~ MIX
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Taste & Odor Removal Trains

ALUMINUM SULFATE

0 . "
-kt TR -

FLOATATION

RAW WATER RAPID FLOCCULATION DISSOLVED AIR GRANULAR
MIXING TANK MIX

MEDIA

FILTRATION
ULTRAFILTRATION GAC
MEMBRANES CONTACTORS

OZONE
PEROXIDE
e | | 7

FLOCCULATION DISSCLVED AIR
FLOATATION

OZONE CONTACT  BIOLOGICALLY
BASIN ACTIVE
FILTRATION
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Removal Scenarios*

Scenario il 2 3 4 5
Existing Existing PAC Existing PAC No PAC No PAC
. Conditions Buoy Buoy Buoy Buoy
Description Optimize DAF Optimize DAF Convert to SAF Convert to SAF
Temp GAC Temp GAC GAC Ozone
Starting conc. ng/L 220 220 80 220 220
PAC at Lonetree 110 50% 88 60% 32 60% 220 0% 220 0%
Buoy Town Lake 110 0% 62 30% 22 30% 176 20% 176 20%
Pretreatment 99 10% 43 30% 16 30% 88 50% 88 50%
GAC 99 0% 6 85% 6 60% 9 90% 88 0%
Ozone & Biologic Filtration 99 0% 6 0% 6 0% 9 0% 4 95%
|Resulting conc. ng/L 99 55% 6 97% 6 92% 9 96% 4 98%

| Target 7 ng/L

*Estimated Range of Removals. Actual to Vary.
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Membrane Filtration and GAC

ALUMINUM SULFATE
POLYMER

| N—
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RAW WATER RAPID FLOCCULATION DISSOLVED AIR GRANULAR
MIXING TANK MIX FLOATATION MEDIA
FILTRATION

@

ULTRAFILTRATION
MEMBRANES
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Phase | (12.5 MGD)

Convert to SAF

Add Filter Building with GAC
contactors, chemical storage, office
space, below grade contact basin,
and new distribution pump station
Abandon existing Filter Building

3 Phase 1l 18 MGD)
Add third SAF train
Add more filters and GAC
contactors in expanded building
Add pumps to DPS

Flexibility
“ Convert GST to Distribution Storage

18 mgd Membrane Building
Offices
> > <
ul \ ) Mechanical Electrical Lab and
\ . Room Room Controls
— — — Room
Backwash Tank
and Pumps
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Membrane Ancillary Sodium Caustic Sodium Citric
Equipment Room Hypochlorite Soda Bisulfite Acid
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Ozone and Biologically Active Filtration
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Ozone Process Flow Diagram

Oxygen
Ozone
Destruct

Off.Gas Unit
Blower

Vent to
Atmosphere

0,/0,

Ozone
Generators

Vaporizers

LOX Tank

Ozone Contact
Chamber
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Ozone + BAF
Phase | (12.5 MGD)
Convert to SAF
Add Filter Building with biofiltration
basins, ozone system, chemical
storage, office space
Add ozone contact basin
Abandon existing Filter Building
Add Contact Basin
New Distribution Pump Station

=3 Phase 1l (18 MGD)
Add third SAF train
Add more BAF in Filter Building
Add capacity to ozone system
Add pumps to DPS

i 2 Elexibility
Convert GST to Distribution Storage

Sodium Caustic Hydrogen  Ammonium

L ay o u t Hypochlorite Soda Peroxide Sulfate

i L
) Mechanical
Sodium Room
Bisulfite
Blower
Biological Filtration Room |——————— Lab and
m Phosphoric Control
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Acid Room
m

1 | 0Ozone Generator Room

1 \ Offices
i b Electrical

: : - D

Ozone Contact Basin
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COMPARISON

Cost Assumptions

» Based on 2021 Dollars
» Class V Estimate

<2% Project Definition
Concept screening
-20% to + 30%

» Capital costs based on Phase 1 (12.5 mgd)
» Operation Cost based on 2023

Phase | Expansion Complete

7 mgd maximum day
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Estimated Construction Cost

| tem UF/GAC 03/BAF
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Operating Cost Comparison

| ftem GAC _ Omne |
Year 1 (7 mgd) $342,000 $50,000
Ultimate (18 mgd) $608,000 $129,000

Construction Cost

Life Cycle Cost (30 years)
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Schedule Comparison

ACTIVITY

MEMBRANES & GAC

DESIGN

BIDDING D

CONSTRUCTION

OZONE & BAF

DESIGN

BIDDING D

CONSTRUCTION
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Comparison Summary

Major Components
Ancillary Systems
O&M Costs

Capital Costs
Expandability

Implementation Timeline
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Thank you!
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CREATE AMAZING.
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