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Water Facilities Plan Discussion

* Project Background & Obijectives

* Alternatives for WTP Improvements
* Rehabilitate /Upgrade Existing WTP
* Relocate WTP (New Construction)

* Implementation Schedule
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Primary Project Objectives

* Improve Water Quality
. qugqnese I > Reduced staining /discoloration at consumer points of use

Color, TOC I > Improved aesthetic experience and consumer confidence, reduced
potential to form harmful disinfection byproducts

Virus Inactivation

Minimized Lead & Copper

Levels at Consumer TCIpS (Lead services currently make up 37% of existing services)
v U

e Address Site Risks | > Reduced risk of groundwater contamination of
stored treated water (WDNR Requirement)
¢ Upgrqde Aglng Infrastructure | > Improved reliability: uninterrupted supply of

high quality drinking water for Wausau
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Improving Water Quality
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Site Risk

Legend

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
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Water Facilities Background

* Operation must be efficient and

reliable _ WISCONSIN RIVER ”_T'f'__ e
* 3-person WTP staff (8 hr/d, 5 d/wk) B R ‘
0 1961 (58 years old)
* 10-person distribution system staff 1974 (45 a L
* Must perform 24/7 /365 years o

* Age of facilities is a factor for

I 1984 (35 years old)
L
reliability

1999 (20 years old)

* Filters and media are >50 years old

L T @m0
* Controls are > 25 years old A N
L\kt‘_\_i___‘ =
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Wausau’s Groundwater is Challenging to

Treat

Wausau’s raw water manganese levels can be

S 1.20 A 95th Percentile —————= O

more than twice this high

Wausau Wells Manganese Conc.
(0.5-29mg/L)

Well 11

Well 3

Well 10

Well 9 Well 6

EPA Std.
Well 7 0.05 mg/L

Total Manganese (mg/L)

Mean
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0.00 10th and 5th Percentile — g~ L]

Ground Water Surface Water Blending GWUDI
n=92 n="73 n=10 n=4

Average Source Water Mn Concentration Data from
AWWA Research Foundation and American Water Works
Foundation, Occurrence of Manganese in Drinking Water
and Manganese Control, 2006
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Wausau’s Groundwater is Challenging to

Treat

Total Organic Carbon of Wausau Wells

Median of Surface Waters

Well 3

TOC RANGE OF MOST GROUNDWATERS

Well 6 Well 7 Well 9 Well 10 Well 11

Total Organic Carbon

Sea Water
Most Groundgwaters
Surface Waters Swamps
-} Effluents, Biological Treatment
NORS, Medianof Surface Waters = 3.5 mg/l
Wastewaters
1 1 L | i i | | | | | |
0.1 0.2 0.5 1 5 10 20 50 100 200 500 1000

.Tatal Organic Carbon—mg C/l

Fig. 1. Ranges of Total Organic Carbon (TOC) Reported for a Variety of Natural Waters

Source: M.C. Kavanaugh, Coagulation for Improved Removal of Trihalomethane
Precursors, Journal AWWA, vol. 70, no. 11, Nov. 1978, p. 613.
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WTP Site Alternatives



Upgraded Treatment Train has been Determined
and Is Independent of Site Alternative

infrastructure is required to

Legend: E isting site. sianifi
B CExisting ven at existing site, signiticant new or

Modified in Place achieve project objectives and DNR requirements:
B New

Disinfection,
Granular )
X Clearwell, Final
Activated N
Chemical

Carbon or Addition and

Low Lift
Pumping

Anion High Service
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© Exch

xchange Pumping
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| ! I
Removal of Color and Disinfection, Storage, and
v
Iron and Manganese Removal Disinfection B ducts / Corrosion Control Treatment in
isinfection r
sintection Byproduets Accordance with WDNR
Byproduct Precursors )
Requirements
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Pilot Testing: Phase 1

* |dentified top-performing replacement
filter media

* Demonstrated viability of proposed
treatment changes for:
* Improved manganese removal

* Improved color removal

* Improved TOC removal

. \

" GAC (Left) & lon
Exchange (Right) Columns

Distilled lon Exchange L

1171 ]

Chemical Metering Pumps



WTP Upgrade Costs

Water Treatment Plant! $27,000,000 $35,000,000
Well & Distribution System Upgrades? $2,900,000 $5,900,000
Total Capital’ $29,900,000 $40,900,000

2Demo of existing facility and relocation of meter shop not included in Option 2 cost opinion
1Option 2 includes distribution system modifications to connect supply wells to new water treatment plant
3Includes engineering
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Optionl: WTP Upgrade at Existing Site

Conceptual lllustration:

—— WISCONSIN RIVER
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Optionl: WTP Upgrade at Existing Site

WSCONSIN. RIVEF e For the water utility, riverfront location:
' ' - +¢ Constrains site expansion

. . ¢ Presents potential flooding risk
Complex construction sequencing

in viewshed . . ¢ Places existing infrastructure within
requirements add risk

Prominent above-
ground clearwells

floodplain and water table

Existing
Meter
Shop
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Option 2: New WTP at Utility Owned
Property (700 Bugbee Avenue)
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Option 2: New WTP at Utility Owned
Property (700 Bugbee Avenue)
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Alternatives Comparison

Score (1-10) Weighted Score

Option 1: Existing Option 2: New Option 1: Option 2: New
Criteria Weight Plant Plant & Location  Existing Plant  Plant & Location
Longevity! 20% 6 10 1.2 2.0
Ease/Pace of Construction? 20% 4 10 0.8 2.0
Utility Operating Costs34 20% 6 9 1.2 1.8
Room for Expansion 20% 2 10 0.4 2.0
Site Risks (Floodplain, Water Table)? 20% 2 10 0.4 2.0
Total 4.0 9.8

'Rehab will involve continued use of existing structures, some of which are nearly 60 years old

2Restricted space at site for new construction or construction staging; complicated construction staging to keep plant in service

3Reduced staff costs with consolidation of facilities, storage, and wells at new site; net reduction in pumping energy costs; reduction in building energy use
“4Potential for reduced payments to City based on riverfront property vacancy for development

SNew site is farther from river front and at higher elevation, well above groundwater table | |
17



Alternatives Comparison

10.0

Multi-Attribute
Score 4.0

Option 1: Existing Plant

I Longevity
mm Utility Operating Costs
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Option 2: New Plant & Location
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User Rate Perspective



Residential Water Rate Perspective

500
450
400

350

Annual Water
Fee 300 Equates to
($/yr) 250 $0.005/gal
Current Rate
20
15
10
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0

All users at R ¢ & Q
37,300 gpy &

o

o

o

o
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Residential Water Rate Implications

Monthly Water Fee Increase ($)

Projected Monthly Rate Increase for Average Residential Customer

Option 2: New
-9 Plant & Location

3.00
2.00

1.00
20 year loan

0.00
0 10 20 30 40 50

Total Project Cost Millions
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Residential Water Rate Perspective
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Decision Point

Submit

DWSRF Application | pProposed
Plans and Specs |water rate fo

Intent to Apply June 30 PSC
Oct 31 September
15

B il s s EE 51 s SN A

Complete Technical . . .
; Pilot Detailed
Evaluation, Develop . . Bidding Construction
: Test Design
Project Budget

bmit FP (WDNR & P
Submi i I:(, > .& 5:') DNR A decision between site WDNR Deadline for |
vbmit Reviewable Review alternatives will facilitate Clearwell Compliance
Plans and Specs Y \ Ny

scoping and kick-off of
Submit PSC Construction next key phase of

Authorization implementation plan ‘ n [
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Decision Point

Wausau Well #14 :
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; Rehabilitate and Upgrade Existing WTP

Build Brand New WTP on West Side of River
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Path Forward

January 8, 2019 Water Works Commission Meeting — Determine WTP Location
February 5, 2019 Start Preliminary Design

Svbmit — February 11,2019  Start Phase 2 Pilot Testing (Concurrent with Preliminary Design)
DWSRF Application | proposed

Plans and Specs |water rate to|  March 2019 WOFkShOp with WDNR and PSC
Intent to Apply | June 30 PSC . . . q .
Oct 31 September  April 2, 2019 Water Works Commission Meeting — Present Project Update
15 ‘
2019 2021
F__‘
Ql 1l @2 @3 Q4 Q1 Q2 Q3 Q4
Complete Technical . -
Evaluation, Develop !;.:ztt ;::I:n:' Bidding Construction
Project Budget i

Submit FP (WDNR & PSC) J WDNR Deadline for
Submit Reviewable Clearwell Compliance

Plans and Specs

Submit PSC Construction

Authorization
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Backup Information for
Commission Purposes



Water Treatment Plant Site Alternatives

Water Conveyance — Existing Site

1 1219.05

Aeration

1215.00

v
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\

Gravity Filters

\
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.......... Plenum kel 119800
1195.20 (100-Year Flood Elevation)
Well Wetwell(s)
(Tveical) 1170 4/-
Pumping 1188.00 (Normal Groundwater Table)

Water Level

Water Conveyance — New Site

 —d
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Clearwells

1230

(Typ

ell
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Pumping 1188.00 (Normal Groundwater Table)
Water Level



WTP Upgrade Costs

Option 1: Upgrade
Existing Plant

Option 2: Build New
Plant at Improved

Location
Chemical Storage and Feed 2,300,000 2,200,000
Recarbonation Basins 200,000 0
Aeration/Clarification 0 5,300,000
Gravity Filters 3,700,000 7,500,000
Filter Effluent Conveyance and Treatment 10,700,000 10,700,000
Clearwell and Disinfection Improvements 3,000,000 2,900,000
Pumping Upgrades 1,900,000 1,800,000
Residual Handling and Disposal 2,300,000 4,200,000
Instrumentation and Controls 300,000 0
HVAC 400,000 0
Distribution System Modifications 0 3,000,000
Other Miscellaneous Improvements 2,200,000 400,000
Total Capital Cost 27,000,000 38,000,000
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Pilot Testing: Phase 2

* Objectives:

* Gain additional information to
guide (new plant) sizing and
chemical feed design

* Assess impact of treatment process

\No\‘\?‘ «® changes on release of lead and
IR e e
Qe copper in City’s distribution system

* Compare alternative corrosion
control treatment (CCT) strategies
to obtain insight into optimal CCT
for Wausau’s future water quality

* Scope:

10 week equipment rental from
Tonka Water

2 weeks of Tonka Water technician
service for start-up

10 weeks of pilot operation by
Becher Hoppe staff

Pilot summary report
February — April 2019 schedule
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