City Council Workshop Meeting
Ash North and South Conference Rooms
November 16, 2022 | 6:40 p.m.
This City Council Workshop meeting is taking place virtually and at Woodbury City Hall in the Ash
North and South Conference Room. Members of the public may attend the meeting in person and
may also join the meeting using a PC, Mac, iPad, iPhone or Android device.

Watch the Live Meeting
Public comments will be accepted during the meeting both in person and by using the link to the
virtual meeting to join the meeting and then submit your questions via the online Q&A feature
within the meeting.
Questions regarding the meeting will be taken between the hours of 8:00 a.m. to 4:30 p.m. at
651-714-3524 or at council@woodburymn.gov. Questions received after 4:30 p.m. will be
responded to in the next three to seven business days.
Please note that all agenda times are estimates.

6:00 p.m.

Dinner – Birch Conference Room

Workshop Agenda
6:40 p.m.

1.

Woodbury Water Treatment

8:00 p.m.

2.

Administrator Comments and Updates1

8:05 p.m.

3.

Mayor and City Council Comments and Commission Liaison Updates1

8:10 p.m.

4.

Break

8:15 p.m.

5.

Adjourn to closed session to discuss annual performance review of the
City Administrator Held in Birch Conference Room

1

22-288

Items under comments and updates are intended to be informational or of brief
inquiry. More substantial discussion of matters under comments and updates should
be scheduled for a future agenda.

The City of Woodbury is subject to Title II of the Americans with Disabilities Act which prohibits discrimination
on the basis of disability by public entities. The City is committed to full implementation of the Act to our
services, programs, and activities. Information regarding the provision of the Americans with Disabilities Act is
available from the City Administrator's office at (651) 714-3523. Auxiliary aids for disabled persons are available
upon request at least 72 hours in advance of an event. Please call the ADA Coordinator, Clinton P. Gridley, at
(651) 714-3523 (TDD (651) 714-3568)) to make arrangements.

City of Woodbury, Minnesota
Office of City Administrator
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Council Workshop Letter 22-288
November 16, 2022
To:

The Honorable Mayor and Members of the City Council

From:

Clinton P. Gridley, City Administrator

Subject:

Woodbury Water Treatment

Summary
City staff and consultants continue to dedicate significant efforts to implementation of the
Council Strategic Initiative: Water Treatment and implementation of the State Co-Trustees
Conceptual Drinking Water Supply Plan (CDWSP). Several actions have been recently
completed including:
• September 6 submittal of the City’s Preliminary Engineering Report (PER) on water
treatment to the Minnesota Pollution Control Agency (MPCA)
• October 18 receipt of written electronic communication confirming the PER submittal
and acknowledged the PER met the terms of the PER grant agreement,
• October 7 receipt of MPCA verbal authorization for expenditure of existing funding
under the MPCA PER/Pilot Grant for preliminary design work as a supporting grant
amendment for the effort was being developed,
• October 12 Council approved a unifying consultant contract for pre-design field survey
work to manage three contractors and award survey field work to one of the firms,
• October 26 Council acceptance of MPCA PER and Pilot Grant Amendment for
$900,000 for preliminary design survey work,
• October 26 Council award of the remaining two contracts for preliminary design survey
field work.
An additional grant is being developed for submittal to the MPCA, which will include: 100%
design of the water treatment facility, 100% design of the well manifold pipe project, 30% design
of associated system wide raw and distribution pipeline projects, and additional design
unification services for up to 30% of the pipeline projects. These milestones are significant and
signal a turning point in our water treatment project from preparation to implementation.
Recommendation
During the November 16 workshop, staff requests Council concurrence on the following:
• Continue to support designing to and funding system-wide treatment
• Fund water softening 30% design
• PER contents including:
− PFAS treatment approach
− Pipe layout
− Updated project timeline
• Water rate study next steps by the Audit and Investment Commission
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Project risks and vulnerabilities
Staff are tracking a number of project risks and proactively planning to meet these obstacles.
Following the June 15, 2022 release of the Environmental Protection Agency’s (EPA) interim
health advisories for PFOA (0.004 parts per trillion [ppt]), PFOS (0.002 ppt), PFBS (2,000 ppt),
and HPFO-DA (10 ppt) additional Woodbury wells may receive health advisories before the
completion of final water treatment. As we have throughout this project, staff is working as
diligently as possible to expedite the very large water treatment project in a complex
environment of changing health standards, extensive regulatory review of the system design
with accompanying use of 3M settlement proceeds, and outside factors and risks such as the
court-ordered protections of White Bear Lake on the east metro area. Preliminary, contingency
planning options will be presented at the workshop for discussion.
30% Design for Softening
Council will be asked to make a decision on whether to fund 30% design for water softening. A
memo was provided on September 1, 2022 covering the benefits of softening, a copy is provided
as an attachment with this packet. There are significant benefits to moving forward with 30%
design for water softening, even if Council does not ultimately decide to include softening in the
final project, at this time. If Council does not elect to move forward with 30% design, the
consequence is significantly more expensive if regulations force Woodbury into softening in the
future, or a future Council elect to provide softening. Designing for 30% now with the base
facility design is more efficient than starting a stand-alone project later to add softening. Some
examples of the benefits:
•

Allows the City to optimize the layout of the treatment plant and maintain a streamlined
process flow, correctly design the roads on site for chemical delivery and avoid a hodgepodge layout if later expanded.

•

Design team will be able to better estimate the cost for softening and operating and
maintenance (O&M). Especially with an accurate list of pumps, chemical usage and
potential building maintenance costs.

•

Grading and stormwater design for the full facility can be taken into consideration,
which will limit the required redesign or rehabilitation costs later. Potential for
significant future cost savings.

•

Architectural considerations for the large softening basins can be included in the
architectural design of the facility to maintain a consistent look and feel.

The cost of 30% design for softening is approximately $1.041 million borne 100% by the City’s
water utility fund.
Fiscal Implications
The CDWSP outlines funding for Woodbury’s water treatment plant property purchase, the
connection of 15 wells to a constructed centralized treatment facility, abandonment of one
municipal well, construction of one replacement well, connection of five properties currently not
on municipal water, 20 years of treatment plant operation and maintenance costs, and supply 18
other properties with POET systems the state has provided a high level estimate of costs at
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$151,310,000. City staff and consultants have been working diligently to come to agreement on
discrepancies in understanding of the CDWSP funding; specifically, in the areas of treatment,
production capacity, and water storage. Significant and positive progress has been made and an
update will be provided to Council at the meeting
The CDWSP plan does not include the connection and treatment of the City’s three EWF wells
and does not include costs associated with water softening. The State has agreed to pay for all
design costs for system-wide treatment (excluding water softening), as of August 12, 2022 letter
from the Co-Trustees. Staff recommends Council fund softening to 30% design, the estimated
cost for this effort is $1.041 million.
Governance Mode
•

Fiduciary - Stewardship of tangible assets, oversees operations and ensures efficient and
appropriate use of resources, legal compliance and fiscal accountability.

•

Generative - identifying key questions, anticipating future challenges, framing of issues, and
development of options.

Policy
Aligns with the 2019-2021 Strategic Initiative 19-01, Ensure Long-term Drinking Water
Sustainability.
Public Process
•
•
•
•
•
•
•
•
•
•
•
•
•
•

May 22, 2019, Council authorization of the letter of engagement for Advanced Engineering
and Environmental Services, Inc. (AE2S) to complete the Comprehensive Water System
Master Plan
October 9, 2019, Council Resolution on the Development of the State of Minnesota 3M PFC
Settlement Conceptual Drinking Water Supply Plan
November 20, 2019 Council Workshop: Strategic Initiative to Ensure Long-term Drinking
Water Sustainability
February 19, 2020, Council Workshop: Woodbury’s Comprehensive Water System Update
October 7, 2020, Council Workshop: State of Minnesota Conceptual Drinking Water Supply
Plan
October 21, 2020, Council Workshop: State of Minnesota Conceptual Drinking Water Supply
Plan
June 23, 2021, Council meeting: Engineering and Architectural Services for Expedited
Construction of New Municipal Well No. 20 and Pumping Facility Consultant Selection
June 23, 2021, Council meeting: Additional Emergency Actions to Be Taken to Address
Water Treatment Issues in the City Caused by PFAS Contamination
August 25, 2021, Council Workshop: Update on Strategic Initiative: Drinking Water
October 13, 2021 Council Workshop: Community Growth and Water Analysis
October 20, 2021 Council Workshop: Conceptual Drinking Water Supply Plan
December 22, 2021 Council Memo: Water Treatment Federal Funding Strategy – Next Steps
February 16, 2022, Council Workshop: Water Treatment Plant Legislative Strategy and
General Update
April 13, 2022 Council meeting: Authorizing Acceptance of Temporary Water Treatment
Plant Construction and Operation Gran Amendment
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•
•
•
•
•
•
•
•
•

April 27, 2022 Council meeting: Pass Through Grant, Salem Church Municipal Water
Hookup
June 15, 2022 Council meeting: Lawn Watering Policy Revisions
June 27, 2022 Council memo: Water Treatment Update
August 10, 2022 Council meeting: MPCA Administrative Grant Approval
August 19, 2022 Council Memo: Affirming for Design of System-wide Treatment for PFAS
and Update on 3M Settlement CDWSP Efforts
October 12, 2022 Council meeting: Approval of Design Field Survey Services and Unification
of Services, Consultant Selection
October 26, 2022 Council meeting: Acceptance of PER and Pilot Grant Amendment
October 26, 2022 Council meeting: Approval of Design Field Survey Services, Consultant
Selections.
Staff attendance at Monthly CDWSP meetings since early 2019.

Background
On August 18, 2021, the Minnesota Pollution Control Agency (MPCA) and the Department of
Natural Resources (DNR) Co-Trustee’s Conceptual Drinking Water Supply Plan (CDWSP) was
released. The much anticipated plan represents many years of work by state agencies and
impacted East Metro communities and takes steps toward supporting the various water-related
City Council strategic initiatives since 2015; ensuring a sustainable water supply for the future.
The State of Minnesota’s CDWSP identifies the conceptual project options for each community.
The process and final product set a high level general outline for what may and may not be
included in project funding for each community recognizing the limitations of the effort and
leaving open the possibility for adjustments based on supporting information and further
evaluation by each community. The City of Woodbury now has the responsibility of developing
implementation plans, designing a water treatment and distribution system, and requesting and
managing funds from the State for implementation and construction efforts. The conceptual
plan will treat wells with a health index of 0.5 or greater (HI ≥0.5) using the current health
index calculation. For Woodbury the CDWSP includes:
•
•
•
•
•
•
•

Treatment for 15 of 19 wells (production capacity discussions are ongoing with state)
Replacement of 1 existing public well with one new public well
Design and construction of a water treatment plant (treatment capacity and storage
discussions are ongoing with state)
Connect 5 homes to municipal water
Supply other private wells with POETSs if over the threshold
20 years of operation and maintenance (O&M) for municipal systems
30 years of O&M for private wells

The City's water continues to meet all current state drinking water standards and guidance for
PFAS; however, there have been significant operational changes made due to the presence
of PFAS in the aquifer. Nine of the City’s 19 wells have levels of PFAS above the Health Based
Value (HBV), Health Advisory Values (HA), or the Hazard Index (HI) that require Woodbury to
significantly reduce their use; six of which are connected to treatment at the temporary water
treatment facility. In the next five years, there is general concern that the other wells may
experience increased levels of PFAS that may exceed established values. In addition, the
regulatory values continue to change as more research is being done and the health impacts are
becoming more understood.
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Written By:
Approved Through:
Attachments:

Mary Hurliman, Public Works Director
Clinton P. Gridley, City Administrator
1. Water Treatment Preliminary Engineering Report Executive Summary
2. Council memo September 1, 2022: Centralized Water Softening
Impacts
3. CD-FIN-5:10 Water and Sanitary Sewer Utility Capital Asset Funding
and Reserve Policy

WATER TREATMENT

Preliminary Engineering Report

August 2022 | P05574-2020-014

PREPARED BY:

Preliminary Engineering Report Goals

In order for Woodbury’s Water Treatment Plant (WTP) and related infrastructure to be designed
in a streamlined and coordinated fashion, a Preliminary Engineering Report (PER) is needed to
analyze and define the final details of the project(s). As part of the PER there are five core goals
that will be accomplished.

The project includes the construction of many
miles of pipe to connect the wells to the
WTP. To finalize the pipeline plans, various
alignments need to be reviewed and the best
possible options selected and designed.
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Pipeline Analysis
and Alignment
Selection

Items related to permitting,
funding, easement procurement,
and other time sensitive tasks will
be summarized and assigned.
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PER
GOALS

Technical analysis from the pilot results
and the evaluation of various WTP
technologies will be arranged into a
conceptual facility layout that can be
utilized for detailed cost estimating and
space planning on the WTP site.
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A summary of all of the projects
needed, as well as the funding
responsibility and timing, will be
summarized in a table for clear
communication and coordination.
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To move forward with WTP design,
non-treatment amenities of interest
to the city, must be evaluated. The
results of this evaluation will define
what will be included in the project.
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Overview of Existing System

Water Demand Projections

The City of Woodbury’s drinking water system consists of 19 raw water wells, over 300 miles of
water main and storage in four water towers, one standpipe, and one ground storage reservoir.
All raw water wells are treated with fluoride and chlorine for dental health and disinfection,
respectively. Two wells (Well No. 14 and 15) are treated with polyphosphates to sequester iron
and manganese corrosion. The current water supply system produces an average of 6.9 million
gallons per day (MGD) with a maximum day water demand exceeding 18.0 MGD in recent years
and a historical peak of 23.0 MGD in 2006 and 2021 as a result of peak summer daily system
demands.
System
Storage

EXISTING

Wells

NEW

Raw Water

Any treatment system capacity will need to meet the existing and future demands of
the City water supply. The Water Meter Analysis and Demand Growth Update indicated
a necessary treatment system capacity of at least 32.0 MGD to meet Woodbury’s
projected future peak water needs. With the city’s current pace of growth, Woodbury
could realize peak demands near 32.0 MGD sooner than originally estimated. It is
recommended to reserve some additional land or room for additional treatment
processes if future demands above 32.0 MGD are realized.

Distribution
Pipelines

WTP

Transmission

Note: As of Feburary of 2022, nine
of the City’s 19 raw water wells
exceed the Minnesota Department
of Health health risk index for PFAS
and cannot be used unless treated.
Six of these wells are being treated
at the TWTP.

A temporary water
treatment plant (TWTP)
was brought online in June
2020 to meet community
demand. Currently Wells 3,
4, 5, 6, 7, and 17 are treated
at the facility through twelve
granular activated carbon
(GAC) vessels,.

Preliminary Engineering Report - Chapter 2

Historical Max
Day Demand
Year

Projected
Population

2020

75,102

2025

81,634

2030

86,884

2040

97,385

2035

92,134

32 MGD

Projected 2040
Demand

Projected Total
Per Capita
Water Demand
(GPCD)

Projected
Average
Daily Demand
(MGD)

Projected
Maximum
Daily Demand
(MGD)

129

10.5

27.4

126

11.6

23 MGD

130
127

123

9.8

11.0

12.0

25.4
28.7

Planning for the Future
The City of Woodbury continues
to grow at a rapid pace. As a
part of this effort, population
projections were updated to
reflect a more accurate calculation
of water demand for the next
several decades.

30.2
31.1

Potential Secondary Users - Potential partnerships with Lake Elmo
and Newport as secondary users was analyzed through identification of
potential drinking water needs from each community. However, these
partnerships were not recommended.
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Water Supply Wells

Raw Water Pipelines

DECISION: Pressurized vs. Hydraulic Break System

The evaluation process for selection of the preferred raw water pipeline
route alignment to convey raw water from each wellfield to the Woodbury
WTP included weighting, scoring, and ranking. Below is a compilation of the
identified preferred route alternatives.

PRESSURIZED SYSTEM

Raw Water
Transmission

System
Storage

WTP

Wells

Distribution &
Transmission

Cost to Rehabilitate Well for Pressurized System

Pressurized System
Operation of a pressurized system is the current
proposed treatment system by MDH but would
require a higher head condition and larger pump
motors on every well except Well No. 5. These
improvements lead to significant capital costs for the
wells in the system

Wellfield

Raw Water
Transmission
Wells

Capital Costs

Tamarack

$7,061,800

East

$3,232,200

South

Additional Equipment
Total

HYDRAULIC BREAK SYSTEM
Hydraulic Break System
There are no significant
well modifications
associated with the
hydraulic break system.

Recommended Pipeline Alignment

WTP

$1,501,800

$1,000,000

$12,795,800

System
Storage

High Service
Pump Station

Site Storage

Distribution &
Transmission

Costs of Selected Raw Water Pipeline Route Alternative Alignments
Wellfield Pipeline Route Alternative

RECOMMENDATION

Reallocate the $12.8 million well modifications necessary for the pressurized system to a high service pump
station needed for a hydraulic break system. NOTE: The hydraulic break system was used throughout this
Preliminary Engineering Report.
+ This alternative will provide opportunity for equal water quality to all Woodbury residents, with
investment of additional transmission lines from the East Wellfield.
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Tamarack Wellfield Pipelines

Costs

$15,700,000

Tamarack Wellfield Alternative 5

$46,200,000

South Wellfield Alternative 2

$12,300,000

East Wellfield Alternative 1A
Total Project Cost

$19,200,000

$93,400,000

Over 15 Total
Alternatives
Analyzed
Based on the following criteria:
Cost

Constructability
O&M

Other Projects
Redundancy
Other
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Distribution Pipelines and Storage

Pilot Study Examination

Hydraulic analysis and modeling were performed to asses the current and future water demands of the
City. The analysis indicated the existing mains were not sufficient to convey water from the Woodbury
WTP and modified distribution piping and connections locations would be needed.

As part of the process of designing Woodbury’s WTP, a pilot study is being
conducted to evaluate performance of various PFAS treatment technologies.
The overall goal of the pilot study is to assess iron (Fe) and manganese (Mn)
pretreatment alternatives and PFAS treatment alternatives.

Recommended Distribution Main Alignments

PHASE 1 RESULTS:

Ten types of media were tested in the phase 1 piloting with Calgon F400 and F4001 showing the highest performance for iron and manganese pretreatment. More
data through additional pilot study testing should provide the Woodbury WTP with
a more extensive review of their operations and performances.

STORAGE

The storage requirements
will be met with a new
2 MG water tower
and a new clearwell
with at least 8 MG of
total volume to allow
for fluctuation and
operation of the clearwell
and maintain adequate
response time for
emergencies.

Pioneer Drive

Radio Drive and Dale Road

Hargis Parkway and Woodlane Drive
Total Project Cost
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$12,600,000

$5,600,000

$7,400,000

$3,500,000

$38,200,000

Treated Well Fields

Response Time
at Peak Day
Demand2 (hours)

Bailey Road

$9,100,000

Response Time
at Avg Day
Demand1 (hours)

Woodbury WTP and Radio Drive

Cost

Minimum
Operating Total
System Volume
(MG)

Distribution Pipeline

WTP 2040 Demand & Response Time (HR)

11.2
12.2

22.4
24.4

9.0
9.4

Required Ground
Storage at WTP
(MG)

Distribution Pipeline Project Costs

Tamarack and South

7

Tamarack, South, and East

8

STUDY
OBJECTIVES
•

Recommend whether Fe/
Mn treatment upstream of
PFAS adsorption is required,
provides an operational benefit
for life cycle of PFAS media,
or overall net benefit for
treatment of PFAS.

•

Recommend Fe/Mn media,
oxidant, and filter loading rate.

•

Recommend a preferred PFAS
adsorptive media based on
performance, operations and
maintenance, supply,
and costs.

•

Identify potential water quality
characteristics that may impact
the long-term treatment
performance.

•

Determine operations and
maintenance requirements
related to the treatment
including chemical
consumption, water quality
monitoring plan, maintenance
and operational requirements,
and operator qualifications.

•

Confirm site-specific criteria
for the design of the full-scale
treatment upgrades and to
inform the development of
capital and operations and
maintenance costs.
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Pilot Study Examination (cont.)

PHASE 1

PHASE 2

Head/
Overflow
Tank

ABSORPTIVE COLUMNS
Screening

Anthracite (9”)

Pyrolusite (42”)

Sodium permanganate

To Existing
Treatment

Parallel long-term operation of IX, GAC,
and alternative media for PFAS removal.

IRON & MANGANESE PILOT

Chlorine

From
Wells

Chlorine

MEDIA ANALYSIS

Test and assess Fe/Mn removal + run parallel test of a Gel
and Macro IX resin with and without Fe/Mn removal

Sodium permanganate

Bench testing on select IX,
GAC, and alternative media.

PHASE 3

PHASE 3
Anthracite (9”)

Equalization
Basin

Pyrolusite (42”)

Greensand (33”)

Greensand (33”)

PHASE 3

GOAL:

Determine best performing IX
(2 media), GAC (1 medium),
and alternative (1 medium) to
be used in Phase 3 of the pilot.

Screening

GOAL:

• Optimize iron & manganese removal.
• Determine if the lower level of iron & manganese present in the TWTP source water
will either (1) Foul IX resin and/or (2) reduce PFAS removal on either type of IX resin.
• Determine if there is a long-term cost benefit on PFAS removal operations.

GOAL:

Select best media for full
scale operations.

NOTE: GAC and alternative media are not included in this assessment because they
would not be negatively impacted at the iron & manganese concentrations observed.

PHASE 1 - RESULTS
•

Current (and incomplete) results suggest
the two highest performing GAC medias
are Calgon F400 and F400-1.

•

Both catalytic Fe/Mn filter media configurations achieved
nearly complete Fe and Mn removal at filter rates up to 12
gpm/ ft2.

•

Current results and additional factors
suggest that the CalRes2301 and Evoqua
PSR2+ medias will be used for longterm pilot testing. Evoqua PSR2+ and
CalRes 2301 were both used in Phase 2b
(and will be used in Phase 3b) and more
data for each of these media should
provide the Woodbury WTP with a more
extensive review of their operations and
performances.

•

Filter run times are expected to exceed 7 days with UFRV
exceeding 180,000 gal/ ft2.

•

All IX resins experienced slight discoloration, a common
characteristic of IX operation.

Preliminary Engineering Report - Chapter 7

PHASE 3 (IN-PROGRESS)

PHASE 2 - RESULTS
•

Little to no difference in pressure accumulation
was observed between the non-pretreated and
pretreated IX resins, suggesting physical fouling is
minimal and/or similar between the two systems.

•

To date, no significant difference in treatment
performance for PFAS has been detected between
the IX media with pretreatment and the IX media
without pretreatment.

Preliminary Engineering Report - Chapter 7

RECARBONATION
BASINS (2)

The primary goals for the treatment process technology is to meet current and
projected regulations, specifically as is it relates to the removal of PFAS, iron, and
manganese. A variety of treatment alternatives were analyzed based on costs,
operations, footprint, other variables, and their advantages and disadvantages as
they pertain to Woodbury’s goals. Two treatment processes remain under analysis,
GAC/IX Media
including the PFAS removal process discussed
in the pilot section and softening.
to Offsite
The diagram to the right depicts the recommended
treatment process.
Disposal

GAC or IX
PRESSURE
FILTERS
(Lead-Lag)

CO2

AIR
BLOWER

SOFTENERS (4)

To Waste

From Presses

CHEMICALS KEY
SA

SODA ASH

LS

LIME SLURRY

CO2

CARBON DIOXIDE

OPH

ORTHO/POLYPHOSPHATE

CLP

CLS

CHLORINE SOLUTION

CHLORINE or PERMANGANATE

CA

COAGULANT

ON-SITE STORAGE
AND BOOSTER
PUMPING

Dismissed
Technology

Notes

Gravity pretreatment
filtration,
Conventional dual
media with silica sand
and anthracite.

Pyrolusite in leu
of Greensand
Plus® is being
analyzed in Phase
3 of the ongoing
pilot study. Final
selection of the
pretreatment media
will be determined
after Phase 3 is
complete.

DISTRIBUTION
SYSTEM

Pretreatment
Backwash
Reclaim

Plate settler system

None, conventional
gravity reclaim
system.

Filter Vessel
Arrangement

Vertical pressure
filters with a lead/lag
configuration.

Lead only system

Adsorptive Media
Type

GAC vs IX is being analyzed in Phase 3 of the ongoing pilot study.
Final selection of the adsorptive media type will be determined after
Phase 3 is complete.

Softening
Technologies

Inclusion of softening in the Woodbury WTP is still being reviewed
in detail in conjunction with the development of this PER.

Disinfection
Technologies

Breakpoint
chlorination with
gaseous chlorine.

Dozens of
Treatment
Technologies
Analyzed!

bulk sodium
hypochlorite feed,
onsite generation of
sodium hypochlorite.

WITH THE ADDITION OF SOFTENING

CA

LS

To Backwash
Tank
SA

CLP

Thio or Bisulfite
Quench (if required)

Backwash to
EQ Basin

Recycle from
Backwash

Horizontal pressure
vessels with
Greensand Plus®
and an anthracite
P
cap.

FILTER EFFLUENT
CHANNEL

FILTERS (16)

FILTER INFLUENT
CHANNEL

Pretreatment
Filtration

SOFTENING
EFFLUENT
CHANNEL

RECARBONATION
BASINS (2)

CLS

IRON &
MANGANESE
PRESSURE
FILTERS
(5)

Gaseous chlorine

OPH

GROUNDWATER
SUPPLY WELLS
(20+)

To Sludge
Pumping

Pretreatment
Oxidation
CLS
HF

SOFTENING
EFFLUENT
CHANNEL

Selected
Technology

CLS

CA

LS

To Backwash
Tank

SA

CLP

Recycle from
Backwash

OPH

Treatment Process Technology Alternatives

CLS
HF

Thio or Bisulfite
Quench (if required)

Backwash to
EQ Basin

P

GROUNDWATER
SUPPLY WELLS
(20+)

IRON &
MANGANESE
PRESSURE
FILTERS
(5)

GAC or IX
PRESSURE
FILTERS
(Lead-Lag)

To Sludge
Pumping

AIR
BLOWER

CO2

GAC/IX Media
to Offsite
Disposal

TREATMENT
SOFTENERS
(4)

TECHNOLOGIES
ANALYZED

FILTER EFFLUENT
CHANNEL

ON-SITE STORAGE
AND BOOSTER
PUMPING

DISTRIBUTION
SYSTEM

FILTERS (16)

FILTER INFLUENT
CHANNEL
To Waste

From Presses

CHEMICALS KEY
Preliminary Engineering Report - Chapter 8

SA

SODA ASH

CA

COAGULANT
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Treatment Alternatives | Costs
State Funded

$2.3M + $15.3M

$6.2M + $25.6M

$6.2M + $24.6M

$10.7M + $48.4M

$9.4M + $42.7M

$134.4M
+
($162.5M)* ($134.4M)*

= $140M
($278.5M)*

= $158.4M
($296.9M)*

PFAS

$24M

Admin

$4.5M + $20.9M

$119.2M
+
($159.3M)* ($119.2M)*
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Pretreatment

Softening

$20.8M

2

Pump Station

-

$1.6M
($140.1M)*

Ion Exchange (IX)

Clearwell

Softening
TOTAL

Pretreatment

$1.6M
($140.1M)*

Admin

Clearwell

$2.3M + $15.3M

PFAS

$30.9M

Softening

$30.9M

1

Clearwell

IX

Pump
Station

GAC

Admin &
Utility Space

2

PFAS
Area

1

GAC

Pump Station

City Funded

Key Cost Differences

* (With Softening)

Treatment Alternatives | Layout
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Other Considerations
The Woodbury WTP will be a new City facility at a new site which presents the opportunity to holistically review
the potential to design a facility that meets the City’s needs and priorities. Sustainability and environmental
stewardship are priorities for the City; therefore, these components were explored as part of the additional design
considerations. This exploration also included building components outside of the water treatment process like
administrative, maintenance, and parking spaces as well as required components like safety and security, access
roads and stormwater management. The discussion is intended to document the need to holistically approach
the facility design and to inform future design decisions.

Land Use: Landscape design based
on historic land cover with the ability
to naturally manage stormwater,
manage soil health, regulate
vegetation health, and maintain
healthy air quality collectively.

Safety & Security: A design
based in the concept of “defense
in depth” which included a
series of intrusion, detection,
surveillance, and physical barriers.

Stormwater: Preliminary sizing
and the selection of preferred
locations that allow for infiltration,
aesthetic features on the site,
and interconnectedness to the
existing storm sewer.

Sustainability Vision
Land Use
Space Needs
Architectural
Requirements
Safety and Security
Geotechnical
Stormwater
Parking and Access
Roads

Sustainability: Opportunities
to encapsulate the City’s
sustainability vision for
environmental, social, and
economic stewardship.

Constructibility/
Implementation
Considerations
Decommissioning
Current Assets
Decommissioning of Current
Assets: Direction and
timing recommendations of
decommissioning equipment at
the TWTP and opportunity for
reuse and salvaging.
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Permitting

Recommendations & Costs

A review of local, state, and federal permits was completed for the Woodbury WTP, chosen raw water main, and
distribution raw water main and distribution system improvements. This chapter summarizes the results of that
review. Based on the project location and components, the following permits and approvals are anticipated to be
required for the project.

Total Anticipated Capital Costs

Permit/Approval

Wetland Delineation
MDH Approval

Permitting
Agency
SWWD,
RWMWD,
USACE, City
MDH

Planning Department Approval

City

ROW Disturbance Permit

City

Land Disturbance Permit

Stormwater Management Plan
Encroachment Approval
Encroachment Approval
NPDES Construction Stormwater
Permit
Wetland Permit

Industrial Waste Discharge Permit

Specific Project
Applicability Submittal Timing
WTP, RW, DS

Completed during 30% design phase

WTP, RW, DS

Coordination starting during 60% design phase

WTP

City

WTP, RW, DS

City, SWWD,
RWMD

WTP, RW, DS

WTP, RW, DS

Xcel Energy

WTP

MPCA

WTP, RW, DS

SWWD,
RWMWD,
USACE, City

RW, DS

Magellan
Midstream
Partners

MCES

WTP

Required

Application package submitted when 90% design
is complete
Submitted when 60% design is complete
Submitted when 60% design is complete
Submitted when 60% design is complete
Submitted with Land Disturbance permit

Submitted when 60% design is complete
Submitted when 60% design is complete
Submitted at least 2 days prior to construction
starting
Submitted when 90% design is complete

Submitted at least 90 days prior to plant start up

Abbreviations: City – City of Woodbury, County – Washington County, MDH – Minnesota Department of Health,
MPCA – Minnesota Pollution Control Agency, NPDES – National Pollutant Discharge Elimination System, RGU – Responsible,
Government Unit, ROW- Right-of-Way, RWMWD – Ramsey Washington Metro Watershed District, SWPPP – Stormwater
Pollution Protection Plan, SWWD – South Washington Watershed District, USACE – US Army Corps of Engineers

The total capital costs expected for the Woodbury WTP, raw water pipeline, and
distribution piping are approximately $409.6 million. It is anticipated that the City
of Woodbury will be responsible for approximately $186 million of the capital costs
of treatment not covered in the State Settlement which include:
• East Wellfield raw water pipeline
• Distribution pipeline on Radio Drive and Dale Road
• 18% of PFAS treatment
• Lime softening
• 20% of the administrative and utility space
• 1 million gallons of clear well storage at the Woodbury WTP.

Preliminary Engineering Report - Chapter 12

Anticipated annual O&M costs
for the Woodbury WTP were also
calculated and used for alternative
analysis. The State Settlement
based on this analysis should
cover $224.1 million of costs
associated with the Woodbury
WTP, raw water pipelines, and the
distribution system.
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WOODBURY WATER TREATMENT PLANT
Softening Summary

The hardness of Woodbury’s water supply is typically in the range of 250 to 360 mg/L (expressed as
calcium carbonate), which is considered very hard. Due to the high hardness levels, many households and
businesses use individual Ion Exchange water softeners to remove the hardness.

BENEFITS OF CENTRALIZED SOFTENING
Environmental

Economic

Reduced Chloride Concentrations in
Wastewater: Over 65% of the chloride load to
a wastewater treatment plant is from in-home
and commercial water softeners. The City could
eliminate over 3,144 tons of salt annually that is
currently discharged to the wastewater system.

Reduction in Total Dissolved Solids: Lime
softening reduces the TDS in the finished water
and also removes additional contaminants
(iron and manganese, dissolved minerals,
radium, heavy metals including arsenic, silica,
and turbidity)

FINANCIAL
IMPACTS

Reduction of Salt Usage by 3,144 Tons Saving approximately $1 million dollars per year
in salt costs.

Softening Approach
Monthly Salt Cost
Monthly Rate Increase*

Social

Chemical/Treatment

•

Reduced consumption of soaps, detergents,
and cleaners

•

Longer lasting equipment and fixtures

•

Reduced sodium concentration in tap water
provides health benefits

•

Water conservation and reuse at the WTP - could
save up to 25.7 million gallons per year or 70,000
gallons per day!

•

Increased equity through centralized access to
quality water

•

Maximize investment by minimizing the impacts of
future capital inflation and paying down debt now.

•

Economic development opportunities by joining
other local cities that invested in softening for their
citizens and local businesses.

•

Stabilization and control of pH – critical for controlling
lead and copper compliance in the drinking water.

•

Cheaper, more sustainable replacement for lime in
agricultural soils.

Current In-Home
Softening

Centralized Softening
(w/ in-home softener)

Centralized Softening
(w/o in-home softener)

$5.13

$2.06

-

-

$10.35

$10.35

Monthly Water Softener Cost**

$8.33

$8.33

-

Total Softening Cost

$13.46

$20.74

$10.35

* Costs are based on a $3.5M/year in O&M cost for softening. Other costs related to utility operations and capital are not considered.
** Assume $2,000 capital cost for a water softener that will last 20 years
***Cost impacts do not take into consideration the initial capital cost for softening or long term replacement costs for softening. Further
analysis will be provided by the water rate study which will provide more guidance on debt repayment and rate structure.

350 mg/L

Current

180 mg/L

150 mg/L

120 mg/L

<60 mg/L

Treatment Goal
(Lime and Soda Ash Softening)

TECHNICAL MEMORANDUM
To:

City of Woodbury

Attn:

Jim Westerman

From:

Aaron Vollmer

Re:

Centralized Municipal Water Softening Impacts

Date:

September 1, 2022

INTRODUCTION
The City of Woodbury is constructing a new centralized Woodbury Water Treatment Plant (WTP)
to provide drinking water for the residents and industries of Woodbury. The centralized
Woodbury WTP will treat for Per- and Polyfluoroalkyl Substances (PFAS) which is the primary
contaminant of concern. As part of this Woodbury WTP, the City is interested in evaluating other
treatment goals that may be of benefit to the residents.
One possible treatment goal is softening. The hardness of the Woodbury water supply is typically
in the range of 250 to 360 mg/L as calcium carbonate (CaCO3), which is considered very hard.
Table 1 shows the categories of water hardness and the respective hardness range. Due to the
high hardness levels, many households and businesses use individual Ion Exchange water
softeners to remove the hardness. Utilizing centralized treatment to remove hardness has several
advantages which will be discussed in this memo.
The treatment goal at the Woodbury WTP is to soften to 125 mg/L or less, which is considered
moderate hardness. Water supplies maintaining a hardness below 125 mg/L as CaCO3 are typically
acceptable to the public and when economically feasible, a target hardness at or below 125 mg/L
is ideal to support the complete removal of household water softener systems. If the City of
Woodbury elects to provide softened water to its customers, the recommended target finished
water hardness level is moderate hardness, less than 125 as CaCO3.
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Table 1: Water Hardness Scale
Category
Soft
Medium hard
Hard
Very hard
Brackish

CaCO3 Range
< 60 mg/L
60-120 mg/L
120-180 mg/L
180-350 mg/L
> 350 mg/L

Water hardness is caused mainly by calcium and magnesium dissolved in the water. These
minerals will react with soap and detergents creating a difficult to remove scum. High hardness
waters will also cause scaling in water pipes, hot water heaters, and appliances. Higher levels of
calcium and magnesium in water lead to higher concentrations of dissolved solids. Total
Dissolved Solids (TDS) is the measure of total amount of minerals dissolved in the water. To
remove the hardness water softening is primarily achieved in one of two ways; Ion Exchange
Softeners or Centralized Lime/Soda Ash Softening.

Ion Exchange Softeners
In-home Ion Exchange water softening involves replacing the hardness causing ions (primarily
calcium and magnesium) with non-hardness ions (generally sodium). This exchange is facilitated
by a resin saturated with sodium. The hard water passes through this resin, exchanging its
magnesium and calcium ions for the sodium ions on the resin. Eventually the resin must be
recharged to flush the collected magnesium and calcium ions and replenish the lost sodium
ions. This is accomplished by backflushing a brine (salt) solution through the resin. The sodium
ions from the brine replace the magnesium and calcium ions in the resin and the resulting
magnesium, calcium, and chloride solution is then discharged to the sewer or septic system. Ion
Exchange softeners do not reduce the concentration of TDS in the water.

Centralized Lime/Soda Ash Softening
Lime/Soda Ash softening is typically done at a centralized facility that softens the entire water
supply. Lime and, where required, soda ash softening consists of adding calcium hydroxide
(Ca(OH)2) to increase the raw water pH to promote the formation of calcium carbonate (CaCO3)
and magnesium hydroxide (Mg(OH)2) solids, which can be settled out or be removed through
filtration. The removal of this calcium and magnesium reduces the total hardness of the water,
thereby “softening” it. Centralized softening also reduces the TDS in the treated water.
For groundwater that is deficient in alkalinity, soda ash (Na2CO3) can be added for additional
hardness removal. In Minnesota, lime residuals are typically dewatered, and land applied on
farmland in the region to augment soil pH and alkalinity. Given the raw water characteristics in
Woodbury, the City would need both lime and soda ash systems to meet effluent hardness
goals.
P05574-2019-002
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Both of these softening options are available to the City of Woodbury and its residents. They
each have their own benefits and challenges that need to be considered when choosing what is
right for the community. It is important to note that in-home ion exchange softeners can still be
utilized along with centralized softening but each resident can make that choice depending on
the level of hardness that they find acceptable and the economic impacts. With reaching a
treatment goal of 125 mg/l it is likely few residents would find additional softening necessary.
Woodbury has a strong interest in centralized municipal softening and has asked AE2S to
provide this technical memorandum to further evaluate the potential benefits of centralized
softening.

POTENTIAL BENEFITS OF CENTRALIZED SOFTENING
In general, centralized municipal softening substantially increases the ability for a community to
modify the chemical characteristics of its drinking water. These modifications are focused on pH
adjustment and the precipitation of calcium and magnesium which ultimately reduces the
hardness of the water. While softening is the main benefit there are other secondary impacts
that prove to be beneficial to a community. Those impacts can be grouped into three
categories:
•
•
•

Environmental
Economic
Social

ENVIRONMENTAL BENEFITS
The City of Woodbury takes great pride in maintaining a focus on being an environmentally
focused community. They practice environmental stewardship by making appropriate
investments in preservation, adaptation, mitigation, and maintenance of the city’s infrastructure.
As part of the Woodbury WTP, the City plans to incorporate a focus on sustainability into the
design and construction of the facility. Centralized lime softening has the potential to provide
several environmental benefits to the community and the region such as:
•

•

•

Reduced consumption of soaps and cleaners for all households, especially those
households which do not own a water softener (This is also accomplished by in-home
softeners).
Lowered dissolved solids in the treated water which results in fewer water spots upon
drying. This also prevents fouling of water heaters, boilers, and other equipment that
heats water with an electric element.
Lower dissolved solids minimize scaling in transmission mains reducing maintenance.
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•

Homeowners will see the benefits in reduced scaling and stains on fixtures in kitchens
and bathrooms and an increased life of household appliances such as washing machines
and dishwashers.

•

Chloride reduction in the wastewater stream due to the reduced usage of in-home Ion
Exchange softeners.
Reduced sodium concentration in drinking water if in-home water softeners are removed
from use in the home. If softeners are not removed, lowered sodium concentration in
proportion to the amount of hardness removed from the water.
Centralized softening allows for adjustment of the pH of the water to better control
potential lead and copper corrosion.
Potential for enhanced water reuse / conservation.
Lime softening also produces residual solids that can be reused locally as agricultural
lime in the region.
Removal or reduction of additional water contaminants such as:
o Iron and Manganese
o Dissolved mineral concentrations associated with scale formation.
o Radium 226 / 228
o Heavy metals including arsenic
o Total Organic Carbon (TOC)
o Silica
o Turbidity

•

•
•
•
•

Chloride in Wastewater
A significant indirect side benefit of centralized softening is the reduced reliance on in-home
water softeners to soften the water. In-home water softeners utilize an Ion Exchange process
that has a resin saturated with sodium and exchanges calcium or magnesium ions for sodium
ions. When the media is being recharged, which can occur every few days when treating water
with high hardness levels, a brine solution is used to flush the media, which is then discharged
to the sanitary sewer. This discharge has a high concentration of chloride which ends up at the
wastewater treatment plant (WWTP). The chloride cannot be easily removed through the WWTP
and ultimately ends up in the wastewater discharge to the receiving body of water.
Minnesota has a wastewater quality standard for chloride of 230 mg/L over a 4-day average to
protect aquatic organisms in the environment. Currently, chloride levels measured in wastewater
from approximately 100 communities across Minnesota exceed these standards. As an example,
three wastewater treatment plants in the Sand Creek watershed in Scott County, MN have
effluent chloride concentrations ranging from 521 mg/L to 618 mg/L, a summary of systems and
the chloride levels in the wastewater effluent are shown in Figure 1. Many of these systems do
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not have centralized water softening facilities and rely instead on in-home Ion Exchange water
softeners.

Figure 1: Average Wastewater Effluent Chloride Concentrations

Minnesota has developed a phased approach for WWTP operators to reduce the level of
chloride in their discharge. Through monitoring and source inventory, options to reduce
chloride levels may be determined. As discharges from in-home water softeners provide a
significant source of chloride to wastewater, one option is to provide centralized water
softening. Currently, the only available method to remove chloride from wastewater is through
reverse osmosis which is expensive to install and operate. Financing for additions to remove
chloride would most likely be done via rate hikes for clients such as Woodbury. Adding
centralized water softening would help Woodbury reduce their contribution of chloride to the
WWTP and potentially reduce future costs for chloride removal.
Recently, in-home water softeners have been found to be a primary contributor to chloride
loading at wastewater treatment plants in Minnesota. In a recent study household water
softening was found to contribute 49% of all chloride in wastewater from domestic, commercial,
and industrial sources in Minnesota. Commercial water softening contributed an additional 16%
(Overbo et al., 2019). This means 65% of the chloride load to a wastewater treatment plant is
from in-home and commercial water softeners. Figure 2 shows the percent contribution of
chloride from several sources which discharge to the sanitary sewer in Minnesota.
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Figure 2: Percent Contribution of Chloride to wastewater
from Several Sources in Minnesota

Some residents may still elect to use in-home water softeners even if centralized softening is
utilized in Woodbury. However, with the reduced total hardness of the treated water, the water
softener may be set to recharge significantly less often. This will reduce the amount of water
used in the home and reduce the amount of sodium and chloride discharged to the wastewater
treatment plant. It also reduces the flow to the wastewater treatment plant.
By reducing the hardness of the treated water from 300 mg/L to 125 mg/L through centralized
water softening the reduction in the total amount of salt discharged to the environment by
Woodbury residents will be reduced. The reduction in salt usage was estimated based on the
winter average flow of 5.5 million gallons per day (MGD), a population of approximately 76,923
people, and 28,176 households respectively. The number of homes utilizing water softeners was
estimated at 90% and was based on a national study (Howson, 1962) on water softener usage
across the country based on raw water hardness. The results from this national study are shown
in Figure 3. Using the average winter usage represents indoor water usage and eliminates the
variable lawn watering volume during the summer. In most homes, the outside water spigot is
not plumbed through the water softener and thus summer water usage would skew the results.
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Figure 3: Percent of Homes Utilizing Ion Exchange
Water Softeners Based on Raw Water Hardness

Assumptions:
•
•
•
•

Winter water usage of 72 gallons per capita per day (gpcd) and an estimated 2.73 per
people per household.
90% of connections in Woodbury utilize water softeners (a common assumption for
communities with hardness above 300 mg/L).
80% of water used in residential homes in the winter is softened.
All households adjust their water softeners to treat the lower hardness water when
centralized softening is instituted.

Given these parameters, if Woodbury utilized centralized water softening at the future
Woodbury WTP and reduced hardness to 125 mg/L, the city could eliminate over 3,144 tons of
salt annually that is currently discharged to the wastewater system. If Woodbury were to
reduce the hardness to less than 125 mg/L and a majority of homeowners removed their
in-home softeners, the impact could be twice the amount presented above.
By reducing the chloride coming from in-home water softeners and thereby reducing the
chloride in the wastewater system the benefits also extend to the Metropolitan Council
Environmental Services (MCES) associated with any current or future chloride regulations in the
wastewater system or rivers where the wastewater is discharged to (Figure 4). This may result in
lower impact to rates for the community should MCES need to implement technologies to
manage chloride.
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Figure 4: Chloride Discharge Concentrations and River Concentrations

Reduced Consumption of Soaps and Cleaners
Soap is much less effective in hard water because the fatty acids of soap reacts with hardness to
form calcium or magnesium salts. These salts are insoluble and form a solid precipitate (soap
scum), instead of producing lather. This soap scum impacts the cleaning effectiveness for water
users and residents when washing dishes, bathing, or laundry.
Dry, itchy skin can be caused by hard water. Hard water contains calcium and magnesium and
will leave behind soap scum, which will clog pores. The minerals will also absorb some of the
natural moisture from your skin.
Lowered Total Dissolved Solids (TDS) in the Drinking Water
In lime softening, there is a substantial reduction in TDS in the treated water. In Ion Exchange
softening there is no significant change in the level of TDS.
The reduction of TDS from centralized lime softening reduces fouling of water heaters, boilers,
and other equipment that heats water with an electric element. Homeowners will see the
benefits in reduced scaling and stains on fixtures in kitchens and bathrooms and an increased
life of household appliances such as washing machines and dishwashers.
Reduced Sodium Concentration in Drinking Water
Sodium chloride is the predominate salt used in in-home Ion Exchange water softeners. Sodium
is exchanged for calcium and magnesium in the water to remove the water hardness. This
calcium and magnesium / sodium exchange increases the sodium concentration in the drinking
P05574-2019-002
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water in the home. Sodium intake can contribute to hypertension, a major risk factor for
cardiovascular disease. The amount of sodium in tap water is typically low, but Ion Exchange
softeners release sodium into the drinking water during the Ion Exchange process. The amount
of sodium in drinking water from water softening is usually minimal compared to an average
diet and has little effect on healthy individuals but may be a concern to individuals with
hypertension on low sodium diets.
If Woodbury decides to add centralized water softening, a benefit for residents in older homes
which utilize in-home Ion Exchange softening and lack a hard water tap at the kitchen sink could
see their sodium concentrations in the drinking water decrease. This is due to the decreased
calcium / magnesium concentration in the water entering the home thus reducing the amount
of sodium when the water is run through the Ion Exchange softener. Converting to centralized
water softening will give Woodbury residents more flexibility in choosing the quality of water
that they would like to consume. If they chose to continue the use of their Ion Exchange
softener, they will still have higher levels of sodium in their water but the level will be lower than
if centralized treatment was not used. If they chose to completely remove their water softener,
the amount of sodium in the water will be similar to the water leaving the Woodbury WTP.
Adjustment of the pH
Water quality can have a strong influence and importance on lead and copper levels in drinking
water. Water quality can affect the rate of corrosion of lead and copper materials, the formation
and characteristics of scales that form on lead and copper-based materials, and ultimately, the
release of metals into the water. Alkalinity, pH, dissolved inorganic carbon (DIC), and corrosion
inhibitors remain critical parameters that directly impact lead release. There are optimal ranges
of pH and DIC that result in the greatest formation of pipe scale, and in this way prevent the
release of lead and copper. The pH, alkalinity, and DIC of water can be highly variable within the
distribution system depending on which wells are utilized. The pH can fluctuate due to
interactions between water and pipe material, microbiological activity, and changes in
disinfectant residual.
Centralized softening gives the city of Woodbury more tools to manage the variation in water
quality. A centralized water softening system is equipped with equipment and chemicals that
can substantially change the pH and alkalinity of the water to limit its corrosion potential.
Woodbury’s current pH ranges from 7.5-7.9. A centralized softening system would operate with
a pH of around 9.0. A drinking water system that operates with a pH of 9 and a free chlorine
disinfection residual substantially reduces the chances of lead and copper compliance issues.

Enhanced Water Reuse/Conservation
Typical home water softeners are required to regenerate periodically to recharge the Ion
Exchange media. That regeneration process requires the use of a salt brine and water to
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recharge the media and rinse the resin tank of accumulated hard minerals, iron, and other
particulates. Water softeners regenerate periodically depending on the size of the water
softener, incoming water hardness, and the amount of water passing through the water
softener.
Centralized municipal softening reduces the hardness concentration, thus reducing the number
of regeneration cycles required by the water softeners. This reduction ultimately saves a large
amount of water. A typical home water softener has a capacity of approximately 32,000 grains
of hardness. Woodbury has an average hardness of 311 mg/L (18 grains) which will typically
require a regeneration cycle every 9 days for a normal sized household. Reducing the hardness
to 150 mg/L (9 grains) with centralized softening will reduce the regeneration cycle to every 18
days. On average a water softener will utilize 50 gallons of water per regeneration. Reducing the
regeneration cycle from every 9 days to every 18 days will save over 2.1 million gallons of
treated water per month or 25.7 million gallons of treated water each year for the city.
This will also reduce the same amount of water going to the wastewater treatment plant,
which will reduce the wastewater treatment costs by reducing the volume of water
treated. This will also reduce DNR annual appropriation fees, assist in appropriation
volume management, and mange pumping costs.
Woodbury’s current water system treats approximately 51.4 million gallons of water a year for
ion exchange water softener regeneration (assuming 50 gallons of water used per regeneration
cycle and on average 3.3 regeneration cycles per month). Centralized softening to 125 mg/L
would reduce the water required for regeneration to approximately 25.7 million gallons per year.
If Woodbury was able to soften to 125 mg/L and remove water softeners entirely the water
required for softener regeneration would be reduced to zero, although it is unlikely that all inhome softeners would be removed.
Recycling Lime Sludge
Centralized softening does produce a liquid waste stream (lime sludge), but it is substantially
reduced with the use of a mechanical dewatering processes. The water that is removed from the
lime residual is recycled back into the treatment process. Lime sludge is approximately 45%
water. Approximately 68,000 gallons of water would be discharged per month or 821,000
gallons per year if the lime sludge is hauled off site.
Lime sludge has been deemed by the Minnesota Pollution Control Agency (MPCA) to be
beneficial for use by the agricultural industry. Lime sludge from softening can be used as a
substitute for traditional agricultural liming agents that help regulate the pH of soils. Soils may
become more acidic over time due to fertilizer/manure applications, erosion, leaching and the
decomposition of organic matter. A change in soil acidity can impact crop productivity. When
needed, liming materials can be major beneficial inputs for crop production in Minnesota. When
soils are acidic, lime will neutralize the soil to the ideal pH. pH can affect the availability of plant
P05574-2019-002
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nutrients and impact microbial activity, so managing soil pH can be of great benefit to crop
production; however, commercially produced liming agents come at a high cost to the farmer or
producer. Agricultural lime has been shown to increase yield, but the cost of liming can be
substantial. Some farmers have access to free or inexpensive liming materials like water
treatment lime sludge. Access to water treatment lime sludge provides a valuable resource to
local farmers and boosts the local agricultural economy (Vetsch, 2018).
Sustainability
In addition to economic and service level benefits, centralized softening results in significant
increases in environmental sustainability.
As previously mentioned, combined household and industrial water softening account for 65%
of all chloride discharge to wastewater treatment plants in Minnesota. Utilizing centralized
softening reduces the need for in-home softeners, thereby creating the opportunity to reduce
chloride discharge by up to 65%. Chloride has significant detrimental effects throughout the
ecosystem, with effects on fish, amphibians, plants, and invertebrates (Evans & Frick, 2001;
Collins & Russell, 2009; Miklovic & Galatowitsch, 2005; Williams et al., 1997). Chloride does not
naturally degrade in surface waters, presenting an increased risk of concentrations reaching
levels that may harm the ecosystem. Wastewater discharged to septic systems may infiltrate and
contaminate groundwater sources with chloride as well. Incorporating centralized lime softening
proactively works to protect surrounding ecosystems and minimizes Woodbury’s environmental
footprint.
A centralized lime softening system also reduces the waste of treated water through the
backwash/regeneration cycle of the in-home Ion Exchange water softeners. Using the estimated
reduction in water usage from Ion Exchange softener regeneration of 25.7 million gallons per
year, this equates to a reduction in daily water demand by up to 70,000 gallons per day from
switching to centralized softening. This reduction will help protect Woodbury’s groundwater
source from being overdrawn and reduce electrical and chemical usage.

ECONOMIC IMPACTS
Implementing centralized water softening can have a positive economic impact on the city of
Woodbury. Strategic economic investments by a community can have a significant impact on
their ability to sustain growth long into the future. Investing in centralized water softening now
can have potential long-term gains for the city.
Enhanced Service
The City of Woodbury has a strong history of providing their citizens with a high quality of
service. Adding centralized water softening will increase the level of service offered by
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Woodbury and will benefit residents as a result. The timing for adding central water softening is
ideal. Numerous cities in the metropolitan area have centralized water softening such as:
•
•
•
•
•
•
•
•

Bloomington
Eden Prairie
Richfield
Minneapolis (including service to Golden Valley, Crystal, New Hope)
Robbinsdale
White Bear Lake
Tonka bay
St. Paul Regional Water (including communities that utilize SPRW service)

These communities have incorporated central water softening to provide better service for their
citizens. Figure 3 illustrates the communities in the metropolitan area that provide centralized
water softening.

Figure 5: Communities in Minnesota Utilizing Centralized Water Softening

(Bakshi et. al., 2021)
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Woodbury has the opportunity to provide its residents with a similar level of service as these
communities, which may be attractive to potential residents or businesses when they are
considering where to live or grow their business.
Timing
The current 3M settlement will not be paying for recapitalization of the new infrastructure that is
being constructed to treat for PFAS. Once the initial construction of this infrastructure is
complete Woodbury should begin planning for the recapitalization of this infrastructure. The
timeline for replacement varies for each component but much of the infrastructure has an
anticipated 30-50 year life span. The payment period for a typical municipal bond is around 30
years.
Incorporating central water softening now will allow Woodbury time to pay off the entire cost
for the initial infrastructure. Once that initial investment is paid off Woodbury will be in a strong
position to transition those same revenue dollars into savings for the capital replacement of the
infrastructure. If Woodbury is forced into softening due to regulatory changes and decides to
invest in centralized water softening at a later date it will be challenged to balance the initial
debt and O&M cost of PFAS treatment with the future infrastructure cost of softening. By
building a facility to perform centralized water softening from the start, Woodbury will be able
to minimize the impacts of future capital cost inflation and begin paying down debt required to
build a treatment facility.
If requirements for centralized water softening are presented in the future Woodbury will be in a
strong financial position because they have already made this investment in their community. In
a sense, centralized water softening will help “future-proof” Woodbury from potential regulatory
changes related to chloride concentrations from in-home water softeners.
Citizen Financial Impacts
Whether a homeowner decides to keep or remove an existing water softener the reduction in
salt usage will still be significant for the City of Woodbury. Salt costs an average of $6.60 (2022)
for a 40-lb bag. Collectively, Woodbury homeowners would see an annual salt usage reduction
of 3,144 tons, thereby saving approximately $1 million dollars per year on salt and significantly
reducing the amount of salt discharged to the environment.
Home water softeners cost approximately $2,000 for purchase and install and last between 1020 years. If 90% of Woodbury’s connections have an in-home water softener that is over $50M
in softening equipment that is replaced every 10-20 years
Current homeowners without a water softener will also see significant benefits if a centralized
lime softening system is constructed.
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Citizens Without an In-Home Softener
Citizens without an in-home water softener will see savings from having softened water. Ways
that softened water provides savings include reduced soap usage, reduced water heating costs,
reduced plumbing scale treatment costs, increased clothes lifespan, and increased water
appliance lifespan (Aultman and Larson, 1973; Godskesen et al., 2012). Studies examining just
the cost associated with cleaning products for systems with hard water estimate savings of
$28.00 annually per person for each 100 ppm decrease in water hardness (Tihansky, 1974).
Aesthetic benefits to water with lower hardness include less water spots and reduced cleaning
time to remove soap scum.
Citizens With an In-Home Softener
Citizens that already have invested in an in-home water softening system would still benefit
from a centralized water softening system. It is estimated that removing in-home Ion Exchange
water softening and replacing with centralized lime softening would save Woodbury citizens
approximately $5.13 per month on salt usage. Reductions in water and wastewater charges will
also be realized with the reduced number of recharges per month.
There is also savings on replacement costs of an in-home water softener once it’s removed.
Depending on the make, in-home water softeners generally last between 10-20 years.
Assuming a replacement cost of $2,000 every 20 years the approximate savings per household
on water softener replacement would be $8.33 per month. This would offset the additional
treatment cost of the centralized lime softening, estimated at $10.35 per month for the average
household usage rate (this additional treatment estimate is O&M only and does not include the
capital cost effect on the utility monthly rate). Households that decide to keep their softener, in
addition to centralized lime softening, will still see a reduction in the salt usage and monthly salt
savings of approximately $3.07.
A summary of the softening cost comparison is provided in Table 2:

Table 2: Softening Cost Comparison*
Softening Approach

Current In-Home
Softening

$5.13
-

Centralized
Softening
(keeping/adjusting
in-home softener)
$2.06
$10.35

Centralized
Softening
(removing inhome softener)
$10.35

Monthly Salt Cost
Monthly Centralized Softening
Water Rate Increase
Monthly Water Softener Cost
Total Softening Cost

$8.33
$13.46

$8.33
$20.74

$10.35

*

Softening Cost Comparison estimate includes only O&M costs (salt cost, centralized treatment cost, and in-home
softener replacement cost) and does not include any capital cost in the monthly estimates.
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SOCIAL
Adding centralized water softening will help Woodbury increase equity among citizens.
Operating an in-home water softener requires capital and space that some residents may not
have access too. Utilizing centralized water softening will make it possible for all citizens,
regardless of affluence, to enjoy the economic, health, and aesthetic benefits that come with
softened water.
Quality of Life
Hard water causes significant aesthetic issues, ranging from scale on plumbing fixtures, to
weathered clothes, to more difficulty cleaning dishes. Citizens gaining softened water from the
centralized lime softening system will have these aesthetic issues alleviated. The increased
lifespan of water appliances, such as hot water heaters, will also improve their quality of life.
All citizens with an in-home softener will have the option to remove their softener from their
home with a switch to centralized softening. Switching to centralized softening will make one
less appliance that homeowners must maintain (assuming the in-home softener is removed).
Additionally, in-home Ion Exchange water softeners increase sodium levels in drinking water.
While they do not increase sodium levels significantly compared to normal diets, citizens on a
low-sodium diet to prevent hypertension may benefit from the switch to centralized lime
softening and reducing, or eliminating, the additional sodium from the home water softener.
Environmentally conscious citizens will be able to realize the benefits of softened water without
worrying about the impact their in-home softener has on the environment.
Finally, As summarized on page 4, softening provides removal or reduction of additional water
contaminants such as:
•
•
•
•
•
•
•

Iron and Manganese
Dissolved mineral concentrations associated with scale formation.
Radium 226 / 228
Heavy metals including arsenic
Total Organic Carbon (TOC)
Silica
Turbidity

Woodbury water meets current standards for radium and manganese; however, as science on
the impact of these contaminants evolves, implementation of softening will have positioned
Woodbury to continue to meet changing standards.
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CONCLUSIONS
Incorporating a centralized lime softening system represents an exciting opportunity for
Woodbury. Woodbury can proactively help the environment, save on a household’s softening
treatment costs, and increase equity among citizens all while helping safeguard the city from
future fees and increasing its desirability for families and industries.
Lime and soda ash softening is the preferred alternative for the City of Woodbury, not only
because it is the most common softening process used in municipal treatment, but also that it is
the most cost-effective method for hardness reduction compared to other treatment
technologies. Lime and soda ash softening allows for maximum recycle of residuals and
reducing water loss which is critical in the Woodbury WTP because of the limited potential for
increased raw water well capacity in the future.
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