Audit and Investment Commission
November 4, 2022 | 7:30 a.m.
Ash North and South Conference Room (first floor)
Woodbury City Hall | 8301 Valley Creek Road

Agenda
1. Call to Order/Roll Call
2. Approval of Minutes
A. Audit and Investment Commission meeting: October 6, 2022
3. Audit Scope and Engagement Letter with Bergan KDV, Ltd.
4. Continued Water Rate Study
5. Adjournment

Next Meeting of Audit and Investment Commission: TBD in 2023

City of Woodbury
Audit and Investment Commission Minutes
October 6, 2022
Pursuant to due call and notice thereof, a meeting of the Audit and Investment Commission was
held at Woodbury City Hall, 8301 Valley Creek Road, on the 6th day of October, 2022.
Item 1: Call to Order
Chair Blake Darsow called the meeting to order at 7:30 a.m.
Roll Call
Upon roll call, the following members of the Audit and Investment Commission were present:
Blake Darsow, Frank Gilbertson, Jeanine Kuwik, Alec Sonsteby, Annmarie Weiser. John
Lehman was in attendance via Microsoft Teams.
Absent: Cody Groth, Andrew Naylor
Others present: Angela Gorall, Assistant City Administrator; Mary Hurliman, Public Works
Director; Jim Westerman, Assistant Public Works Director; Jason Schirmacher,
CFO/Controller; Kim Wilson, Council Member; Roxy Nowicki, Recording Secretary; Ryan Miles,
Ehlers; and Mark Ruff, Treasurer.
Item 2: Approval of Minutes – June 24, 2022
Moved by member Gilbertson, seconded by member Kuwik to approve the June 24, 2022
minutes.
Voting in favor: All present

Voting Against: None

Absent: Cody Groth and Andrew Naylor

Item 3: Quarterly Investment Results Review with Ehlers
Mr. Miles began his presentation by stating that this update is going to be a combined Q2 and
Q3 (rather than just Q2) to be more up to date.
In summary, Mr. Miles highlighted the following in his presentation:
•

•
•
•
•

All funds have been fully re-invested with eye on liquidity and short duration. The overall
portfolio duration has been reduced from 2.92 years to 2.27 years while maintaining an
average credit rating of AA for the overall portfolio.
Funds have largely been reinvested in US Treasuries and highly rated commercial paper,
while being mindful of the commercial paper restrictions in the Investment Policy.
Ehlers will continue to monitor and intend to reduce portfolio duration further to
minimize the impact of unrealized losses in the portfolio.
Ehlers will continue to monitor Fed policy decisions and rate changes. The next few
decisions will be key to longer term portfolio construction.
The recommended plan for next quarter is to continue to monitor cash flow for
appropriate liquidity for year end, mindful of next year’s project plans, and reinvest
maturities on the short end of the yield curve to reduce duration/market price
sensitivity.
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Member Gilbertson asked what today is cash yielding and what are we getting for an interest
rate on long term position. Mr. Miles stated that cash or treasuries or commercial paper is
earning 3.5 to almost 4 percent. The longer dated bonds are in the 2.5-3 percent range and he
further reviewed some of the longer term positions of the portfolio.
Member Kuwik asked if treasuries can be different duration. Mr. Miles stated yes. Two to three
month T-bills is what they have been purchasing, which are extremely liquid.
Member Darsow stated that there is not much difference in three month to 10 year. Mr. Miles
stated that is correct and that the yield curve will probably invert over the next couple periods
where cash will be earning more than the 10-year bond.
Member Lehman asked Mr. Schirmacher if he thinks if we will make budget for 2022, 2023 and
2024.
Mr. Schirmacher stated that he anticipates we will exceed budget slightly for 2022, but also
noted how year-end financial statements would reflect unrealized gains. For 2023, we budgeted
conservatively as far as interest rates go, we will probably exceed what we preliminarily
budgeted for 2023.
Chair Darsow thanked Mr. Miles for his presentation.
Item 4: Introduction to system-wide Treatment for PFAS Project and Water Rate Study
Mary Hurliman, Public Works Director, thanked the commission and introduced herself and
Jim Westerman, Assistant Public Works Director. She stated that they are two of the seven
people on the big water treatment team. She also introduced Mark Ruff, who filled in as parttime treasurer when the City had some vacancies in the Finance Department. He has been
consulting with the group.
Ms. Hurliman began her presentation by stating she would start by giving a basic overview of
water treatment and PFAS, so the Commission has a better understanding of why it is important
to the community when staff talks about funding, rate study and bonding. She also shared that
Woodbury water meets all state guidelines and standards for PFAS.
The City has been working on this for four years in partnership with the state to determine how
they are going to use the state settlement and what the water treatment plant will look like. The
preliminary design phase is being completed and will be moving into 18 months of design.
She then shared a short video from the Minnesota Pollution Control Agency (MPCA) and
Minnesota Department of Health (MDH) on how to keep our drinking water safe. She went on
to detail Woodbury’s temporary treatment facility and program and use of granular activated
carbon treatment (GAC). The MDH is the resource that tells us what is safe for drinking water –
not just for PFAS but all aspects of our water.

Audit and Investment Commission Minutes
October 6, 2022
Page 3
After the video, Ms. Hurliman continued her presentation by briefly reviewing a high level
timeline of PFAS. A more detailed timeline is available on the City’s website.
Chair Darsow stated that between 2007 and 2018, the state lowered the threshold twice. Mr.
Westerman stated that yes that is correct. There is a large family of PFAS chemicals, so when
the state lowers a standard, it is not across the board – it is sometimes on specific chemicals.
Mr. Westerman continued reviewing some of the further history of PFAS and the impact to the
environment.
Member Weiser asked if 3M disposed of these chemicals when they were done using them in
their manufacturing process. Mr. Westerman stated that 3M and other manufacturers of these
chemicals disposed of those incomplete chemical reaction by-products. They were disposed of
at four disposal site locations – Woodbury, Lake Elmo, Oakdale and Cottage Grove.
Ms. Hurliman stated that it is important to note this is all emerging science. Every year a lot of
new information comes out.
Member Gilbertson stated he had two questions:
1. When it is determined that the filters are saturated, what is the duration by which the
filter is replaced. For example, if one house is at saturation, how long does a house a
mile down the road have to wait for their water to become back to standard?
2. How are filters disposed of once they have concentrated PFCs in the filters – just burning
them does not break all the bonds, it just aerates them?
Ms. Hurliman stated regarding the first question, when we are working with the municipal
system, it is all one water. The City tests from the treatment plant or different well sites.
Related to the carbon disposal, Woodbury is still piloting whether to use the GAC or ion
exchange in the final water treatment plant. Staff noted that a lot of that technical piece is still
being determined and they further reviewed research by the Environmental Protection Agency
(EPA) and Department of Defense on what to do with this concentrated media. These carbon
fluorine bonds are very difficult to break, but they can do it at high temperatures – 1,8003,000°C. Once they are broken down, there is some concern about sub products that are
developed through that process. The alternative is to dispose of these materials in a hazardous
waste landfill, which is temporary management strategy.
Ms. Hurliman stated that when MDH first established the standards, Woodbury was under the
standards. However, standards have since dropped.
A discussion ensued about the MDH standards and wells that are taken out of commission.
Following discussion, Ms. Hurliman continued her presentation reviewing the timeline.
In 2019, City staff and resident volunteers began participation on State Working Groups to
develop the Conceptual Drinking Water Supply Plan (CDWSP). When the 2018 settlement was
created, the direction was given that the MPCA and Department of Natural Resources (DNR)
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would be the co-trustees of this settlement. They brought together all 14 municipalities that
were impacted and created three separate working groups:
1. Policy Working Group – Ms. Hurliman and Mr. Gridley were in group
2. Technical Working Group – Mr. Westerman was in group
3. Citizen and Business Working Group – two residents - Mike Madigan and Dave Filipiak
These groups met on a monthly basis and have been advising the state on how this settlement is
going to be split between these communities.
Ms. Hurliman continued her presentation talking about the Temporary Water Treatment Plant.
With the construction of the plant in 2020 and expansion in 2022, six of the wells have been
placed back into service with treatment. The temporary plant was built in six months’ time – it
is a short-term infrastructure. The water treatment plant will be an 80-100 year piece of
infrastructure. Any components from the temporary plant that can be reused for the new plant
will be.
Ms. Hurliman continued reviewing the timeline noting that in 2022 Woodbury began the water
rate study.
Ms. Hurliman stated that there are two major emerging scientific issues. One is the waste issue
that was brought up earlier, which is emerging and being studied. Also, the EPA released what
they believe are going to be new standards. If these standards were to pass, there is no scientific
way to test to that level. It is likely that the scientific community and EPA will set the rate to
what can be tested. Standards are going to drop and there will likely be more wells in Woodbury
receiving health advisories.
Ms. Hurliman continued with her presentation. The new treatment plant will be located at
Radio Drive and Hargis Parkway. Water from all the wells will be funneled to that treatment
plant regardless of where those wells are.
Member Sonsteby asked what HI meant. Ms. Hurliman stated HI is the health index. Mr.
Westerman said the health index provides more of a synergetic analysis of all these chemicals
together or a subset of all these chemicals. It is a ratioed average of these chemicals that sets the
threshold at 1. Anything above 1 is not good; below 1 is okay based on health and science as it
exists today.
Member Lehman asked if 3M is capped at the $850 million settlement that was agreed upon.
Ms. Hurliman reviewed the details of the settlement and other litigation applicable in this
matter. The Commission and staff further reviewed the long-term funding plan as it currently
stands.
After reviewing the project timeline which will be updated in November, Ms. Hurliman
continued talking about upcoming major Council decisions. Council needs to make two big
decisions:
1. System-wide treatment – Council has indicated that the direction they intend to go is
to treat the whole system, but that decision will be confirmed at an upcoming
workshop.
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2. Softening – a decision needs to be made about citywide water softening. Ms.
Hurliman then reviewed the benefits of citywide softening.
After a short discussion, Ms. Hurliman continued talking about the utility rate study. The
priority is determining rate impacts to fund water treatment facilities. Some possible areas of
study: changes to tier rate structure; billing frequency; conservation; best nexus between rate
charged and cost drivers; and sewer, stormwater and street lighting utilities.
Member Lehman said in the proposed 2023 budget there is an 11.8 percent increase for Tier 1
proposed in 2023 over 2022 and asked if that is a normal rate increase or does it reflect
anything to do with the presentation.
Ms. Hurliman stated the City had a planned escalation rate based on the last rate study and that
would fall into the normal expectations.
A discussion ensued about the state funding, grants and lobbying.
Chair Darsow thanked Ms. Hurliman and Mr. Westerman for their presentation.
Meeting adjourned at 9:00 a.m.

City of Woodbury, Minnesota
Audit and Investment Commission
November 4, 2022
To:

City of Woodbury Audit and Investment Commission

From:

Jason Schirmacher, Chief Financial Officer/Controller

Subject:

Audit Scope and Engagement Letter for the 2022 Audit

Summary
One of the assigned responsibilities for the Commission is to review the scope of the proposed
audit each year and the audit procedures to be utilized by the independent auditors. The 2022
audit proposed engagement letter with attachments from Bergan KDV is enclosed. Matt Mayer
will be present to review the engagement letter.
Recommendation
Staff recommend the Commission review the engagement letter and provide a motion to
approve as presented or with edits.
Written By:
Approved Through:
Attachment:

Jason Schirmacher, CFO/Controller
Angela Gorall, Assistant City Administrator
2022 Engagement Letter

October 10, 2022
The Honorable Mayor and City Council
c/o Ms. Angela Gorall, Assistant City Administrator City of Woodbury
8301 Valley Creek Road Woodbury, MN 55125
Dear Ms. Gorall:
This letter is to confirm and summarize our understanding of the terms and objectives of our engagement and the nature and
limitations of the services we will provide.
Summary of Engagement Terms:
Level of Attest Service: Audit in accordance with Government Auditing Standards and Federal Single Audit
Financial Statements: Governmental activities, the business‐type activities, the aggregate discretely presented component
units, each major fund, and the aggregate remaining fund information
Financial Reporting Framework: Accounting Principles Generally Accepted in the United States of America / Regulatory
Basis of Accounting as prescribed by the Minnesota Office of the State Auditor
Period: As of and for the Year Ended December 31, 2022
Required Supplementary Information (RSI): Management’s Discussion and Analysis (MD&A), Schedule of Funding Progress
– Other Post Employment Benefits, Schedule of Employer Contributions – Other Post Employment Benefits, Schedule of
City’s and Non‐employer’s Proportionate Share of Net Pension Liability ‐ Minnesota PERA GERF AND PEPFF Plans, Schedule
of City Contributions – Minnesota PERA GERF and PEPFF Plans
Supplementary Information:
 Combining and Individual Fund Financial Statements and Schedules/Supplemental Schedules ‐ Opinion in
relation to the financial statements as a whole
 Introductory Section and Statistical Section of the Comprehensive Annual Financial Report ‐ No opinion or
assurance
Engagement Partner: Matthew L. Mayer
Fees: We estimate that our fees for these services will be $57,400 for the audit and $3,000 to $6,000 for each program tested
under Single Audit
Non‐attest Services: Drafting of CAFR and Communication Letter
Other Provisions:
Default and Cancellation
If we fail to perform any of the provisions of this Contract or fail to administer the work as to endanger the performance of the
Contract, this shall constitute default.
Upon default, the City may, upon written notice, immediately cancel this contract in its entirety. This contract may be
cancelled with or without cause by either party upon thirty (30) days written notice.
Non‐Discrimination
During the performance of this Agreement, the Contractor agrees to the following:
No person shall, on the grounds of race, color, religion, age, sex, disability, marital status, public assistance status, criminal
record, creed or national origin be excluded from full employment rights in, participation in, be denied the benefits of or be
otherwise subjected to discrimination under any and all applicable federal and state laws against discrimination.

AUDIT ENGAGEMENT AGREEMENT | Governmental
Possession of Firearms on City of Woodbury Premises
Unless specifically required by the terms of this contract, no provider of services pursuant to this contract, including but not
limited to employees, agents or subcontractors of the Vendor or Contractor shall carry or possess a firearm on City of
Woodbury premises or while acting on behalf of the City of Woodbury pursuant to the terms of this agreement. Violation of
this provision shall be considered a substantial breach of the Agreement; and, in addition to any other remedy available to the
City of Woodbury under law or equity is grounds for immediate suspension or termination of this contract.
Processing of Payments
Prior to the processing of any and all payments to the Contractor pursuant to this Contract, compliance with Woodbury
Finance Department regulations on the completion and filing of W‐9 forms and other IRS and Minnesota Department of
Revenue taxing forms is required.
Indemnification and Insurance
The Contractor agrees it will defend, indemnify and hold harmless the City, its officers and employees against any and all
liability, loss, costs, damages and expenses which the City, its officers or employees may hereafter sustain, incur, or be
required to pay arising out of the Contractor's performance or failure to adequately perform its obligations pursuant to this
contract. Contractor further agrees that in order to protect itself as well as the City under the indemnity provision set forth
above, it will at all times during the term of this contract keep in force:
A. A single limit or combined limit or excess umbrella general liability insurance policy of an amount of not less than
$500,000 for property damage arising from one occurrence, $500,000 for bodily injuries, damages, and/or death to
any one person, and $1,500,000 aggregate, for total bodily injuries, damages, and/or death arising from any one
occurrence. Such policy shall also include contractual liability coverage by specific endorsement or certificate
acknowledging the contract between the Consultant and the City.
B. A single limit or combined limit or excess umbrella automobile liability insurance policy, if applicable, covering
owned, non‐owned and hired vehicles used regularly in the provision of services under this Agreement, in an
amount of not less than $500,000 per accident for property damage, $500,000 for bodily injuries, damages, and/or
death to any one person, and $1,500,000 aggregate, for total bodily injuries, damages, and/or death arising from
any one accident.
C.

A professional liability insurance policy covering personnel of the Consultant while performing services under this
Agreement in the following amounts: Errors and omissions $500,000 per occurrence and $1,500,000 in total for any
individual occurrence.

D. Workers Compensation Insurance and employers liability as required by law including all states endorsement in an
amount of $100,000 for each occurrence. Prior to the effective date of this contract, and as a condition precedent to
this contract, the Contractor will furnish the City with Certificates of Insurance listing the City as a certificate holder.
E.

If Contractor’s work involves working with, or the potential release of, a hazardous substance, then the Contractor
shall be required to procure double the insurance policy limits of those noted above.

Any policy obtained and maintained under this clause shall provide that it shall not be cancelled, materially changed, or not
renewed within thirty (30) days prior notice thereof to the City.
Data Practices
All data collected, created, received, maintained, or disseminated for any purposes by the activities of Contractor because of
this contract is governed by the Minnesota Government Data Practices Act, Minnesota Statutes Chapter 13, as amended, the
Minnesota Rules implementing such act now in force or as adopted, as well as federal regulations on data privacy.
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AUDIT ENGAGEMENT AGREEMENT | Governmental
Trade Secrets: Assuming that the material that the organization would supply is not just proprietary, but also constitutes a
trade secret under the Uniform Trade Secrets Act definition, it could be protected under Minn. Stat. Section 13.37 subd. 1(b)
and subd. 2. The MGDPA definition of “trade secret information” tracks the language of the UTSA, and thus includes
“government data, including a formula, pattern, compilation, program, device, method, technique or process (1) that was
supplied by the affected individual or organization, (2) that is the subject of efforts by the individual or organization that are
reasonable under the circumstances to maintain its secrecy, and (3) that derives independent economic value, actual or
potential, from not being generally known to, and not being readily ascertainable by proper means by, other persons who can
obtain economic value from its disclosure or use.” If it meets this definition, then subd. 2 makes it nonpublic data with regard
to data not on individuals, and private data with regard to data on individuals. Beyond the protections of this provision, it
would be difficult for a city to keep a promise of confidentiality.
Records‐Availability
The Contractor agrees that the City or any of their duly authorized representatives at any time during normal business hours
and as often as they may reasonably deem necessary, shall have access to and the right to examine, audit, excerpt, and
transcribe any books, documents, papers, records, etc., which are pertinent to the accounting practices and procedures of the
Contractor and invoice transactions relating to this Agreement.
Independent Contractor
Nothing contained in this Agreement is intended or should be construed as creating the relationship of copartners of joint
ventures within the City. No tenure or any rights or benefits, including Workers' Compensation, Unemployment Insurance,
medical care, sick leave, vacation leave, severance pay, PERA, or other benefits available to City employees, shall accrue to the
Contractor or employees of the Contractor performing services under this Agreement.
We appreciate the opportunity to be of service to you and believe this letter and attached audit engagement agreement
accurately summarizes the significant terms of our engagement. If you have any questions, please let us know. If you agree
with the terms of our engagement as described in this letter and as further detailed in the attached audit engagement
agreement, please acknowledge your acceptance by signing and returning it to us.
I have read, and I agree to the summary of engagement terms listed above and the terms in the attached audit engagement
agreement.
This agreement is to confirm our understanding of the terms and objectives of our engagement and the nature and limitations
of the services we are to provide.

Sincerely,

:

BerganKDV

Matthew L. Mayer
Certified Public Accountant
Acknowledged by:
Signature
Title
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AUDIT ENGAGEMENT AGREEMENT | Governmental with Federal Single Audit
AUDIT SCOPE
We will audit the financial statements as identified in the summary of engagement terms, including the related notes to the
financial statements, which collectively comprise the basic financial statements of the governmental entity. Accounting
standards generally accepted in the United States of America provide for certain required supplementary information (RSI),
such as management's discussion and analysis (MD&A), to supplement the governmental entity's basic financial statements.
Such information, although not a part of the basic financial statements, is required by the Governmental Accounting Standards
Board who considers it to be an essential part of financial reporting for placing the basic financial statements in an appropriate
operational, economic, or historical context. As part of our engagement, we will apply certain limited procedures to the
governmental entity's RSI in accordance with auditing standards generally accepted in the United States of America (GAAS).
These limited procedures will consist of inquiries of management regarding the methods of preparing the information and
comparing the information for consistency with management's responses to our inquiries, the basic financial statements, and
other knowledge we obtained during our audit of the basic financial statements. We will not express an opinion or provide any
assurance on the information because the limited procedures do not provide us with sufficient evidence to express an opinion
or provide any assurance. The required RSI is identified in the summary of engagement terms and will be subjected to certain
limited procedures but will not be audited.
We may also be engaged to report on supplementary information other than RSI, including the schedule of expenditures of
federal awards, that accompanies the governmental entity's financial statements. If we opine on the supplementary
information, accompanying the financial statements as identified in the summary of engagement terms, we will subject the
supplementary information to the auditing procedures applied in our audit of the financial statements and certain additional
procedures, including comparing and reconciling such information directly to the underlying accounting and other records
used to prepare the financial statements or to the financial statements themselves, and other additional procedures in
accordance with GAAS, and we will provide an opinion on it in relation to the financial statements as a whole.
If we do not provide an opinion or any assurance on the supplementary information other than RSI as identified in the
summary of engagement terms, the other information accompanying the financial statements will not be subjected to the
auditing procedures applied in our audit of the financial statements and our auditor's report will not provide an opinion or any
assurance on that other information.
AUDIT OBJECTIVES
The objectives of our audit are to obtain reasonable assurance about whether the financial statements as a whole are free
from material misstatement, whether due to fraud or error, and issue an auditor’s report that includes our opinions as to
whether your financial statements are fairly presented, in all material respects, in conformity with the financial reporting
framework identified in the summary of engagement terms and to report on the fairness of the supplementary information for
which we opine on as identified in the summary of engagement terms when considered in relation to the financial statements
as a whole. Reasonable assurance is a high level of assurance but is not absolute assurance and therefore is not a guarantee
that an audit conducted in accordance with GAAS and Government Auditing Standards will always detect a material
misstatement when it exists. Misstatements, including omissions, can arise from fraud or error and are considered material if
there is a substantial likelihood that, individually or in the aggregate, they would influence the judgment of a reasonable user
made based on the financial statements. The objective also includes reporting on:



Internal control over financial reporting and compliance with provisions of laws, regulations, contracts,
and award agreements, noncompliance with which could have a material effect on the financial
statements in accordance with Government Auditing Standards.



Internal control over compliance related to major programs and an opinion (or disclaimer of opinion) on
compliance with federal statutes, regulations, and the terms and conditions of federal awards that could
have a direct and material effect on each major program in accordance with the Single Audit Act
Amendments of 1996 and Title 2 U.S. Code of Federal Regulations (CFR) Part 200, Uniform Administrative
Requirements, Cost Principles, and Audit Requirements for Federal Awards (Uniform Guidance).
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AUDIT ENGAGEMENT AGREEMENT | Governmental with Federal Single Audit
AUDITOR'S RESPONSIBILITIES FOR THE AUDIT OF THE FINANCIAL STATEMENTS AND SINGLE AUDIT
We will conduct our audit in accordance with GAAS; the standards for financial audits contained in Government Auditing
Standards, issued by the Comptroller General of the United States; the Single Audit Act Amendments of 1996; and the
provisions of the Uniform Guidance, and will include tests of accounting records, a determination of major program(s) in
accordance with Uniform Guidance, and other procedures we consider necessary to enable us to express such opinions. As
part of an audit in accordance with GAAS and Government Auditing Standards, we exercise professional judgment and
maintain professional skepticism throughout the audit.
We will evaluate the appropriateness of accounting policies used and the reasonableness of significant accounting estimates
made by management. We will also evaluate the overall presentation of the financial statements, including the disclosures,
and determine whether the financial statements represent the underlying transactions and events in a manner that achieves
fair presentation. We will plan and perform the audit to obtain reasonable assurance about whether the financial statements
are free of material misstatement, whether from (1) errors, (2) fraudulent financial reporting, (3) misappropriation of assets,
or (4) violations of laws or governmental regulations that are attributable to the government or to acts by management or
employees acting on behalf of the government. Because the determination of waste and abuse is subjective, Government
Auditing Standards do not expect auditors to perform specific procedures to detect waste or abuse in financial audits nor do
they expect auditors to provide reasonable assurance of detecting waste or abuse.
Because of the inherent limitations of an audit, combined with the inherent limitations of internal control, and because we will
not perform a detailed examination of all transactions, there is an unavoidable risk that some material misstatements or
noncompliance may not be detected by us, even though the audit is properly planned and performed in accordance with GAAS
and Government Auditing Standards. In addition, an audit is not designed to detect immaterial misstatements or violations of
laws or governmental regulations that do not have a direct and material effect on the financial statements or on major
programs. However, we will inform the appropriate level of management of any material errors, any fraudulent financial
reporting, or misappropriation of assets that come to our attention. We will also inform the appropriate level of management
of any violations of laws or governmental regulations that come to our attention, unless clearly inconsequential. We will
include such matters in the reports required for a single audit. Our responsibility as auditors is limited to the period covered by
our audit and does not extend to any later periods for which we are not engaged as auditors.
Our procedures will include tests of documentary evidence supporting the transactions recorded in the accounts, and may
include tests of the physical existence of inventories, and direct confirmation of receivables and certain assets and liabilities by
correspondence with selected individuals, funding sources, creditors, and financial institutions. We may also request written
representations from your attorneys as part of the engagement.
We have identified significant risk(s) of material misstatement as part of our audit planning, which are communicated to you in
our required communications in the communications letter.
THIRD‐PARTY SERVICE PROVIDERS
We may, from time to time and depending on the circumstances, use third‐party service providers, some of whom may be in
the cloud, in serving your account. We may share confidential information about you with these service providers but remain
committed to maintaining the confidentiality and security of your information. Accordingly, we maintain internal policies,
procedures, and safeguards to protect the confidentiality of your personal information. In addition, we will secure
confidentiality terms with all service providers to maintain the confidentiality of your information and we will take reasonable
precautions to determine that they have appropriate procedures in place to prevent the unauthorized release of your
confidential information to others. In the event that we are unable to secure appropriate confidentiality terms, you will be
asked to provide your consent prior to the sharing of your confidential information with the third‐party service provider.
Furthermore, we will remain responsible for the work provided by any such third‐party service providers. Although we will use
our best efforts to make the sharing of your information with such third parties secure from unauthorized access, no
completely secure system for electronic data transfer exists. As such, by your signature on this agreement, you understand
that the firm makes no warranty, expressed or implied, on the security of electronic data transfers.
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AUDIT ENGAGEMENT AGREEMENT | Governmental with Federal Single Audit
AUDIT PROCEDURES – INTERNAL CONTROL
We will obtain an understanding of the government and its environment, including internal control relevant to the audit,
sufficient to identify and assess the risks of material misstatement of the financial statements, whether due to error or fraud,
and to design and perform audit procedures responsive to those risks and obtain evidence that is sufficient and appropriate to
provide a basis for our opinion. The risk of not detecting a material misstatement resulting from fraud is higher than for one
resulting from error, as fraud may involve collusion, forgery, intentional omissions, misrepresentation, or the override of
internal control. Tests of controls may be performed to test the effectiveness of certain controls that we consider relevant to
preventing and detecting errors and fraud that are material to the financial statements and to preventing and detecting
misstatements resulting from illegal acts and other noncompliance matters that have a direct and material effect on the
financial statements. Our tests, if performed, will be less in scope than would be necessary to render an opinion on internal
control and, accordingly, no opinion will be expressed in our report on internal control issued pursuant to Government
Auditing Standards.
As required by the Uniform Guidance, we will perform tests of controls over compliance to evaluate the effectiveness of the
design and operation of controls that we consider relevant to preventing or detecting material noncompliance with
compliance requirements applicable to each major federal award program. However, our tests will be less in scope than would
be necessary to render an opinion on those controls and, accordingly, no opinion will be expressed in our report on internal
control issued pursuant to the Uniform Guidance.
An audit is not designed to provide assurance on internal control or to identify significant deficiencies or material weaknesses.
Accordingly, we will express no such opinion. However, during the audit, we will communicate to management and those
charged with governance internal control related matters that are required to be communicated under AICPA professional
standards, Government Auditing Standards, and the Uniform Guidance.
AUDIT PROCEDURES – COMPLIANCE
As part of obtaining reasonable assurance about whether the financial statements are free of material misstatement, we will
perform tests of the governmental entity's compliance with provisions of applicable laws, regulations, contracts, and
agreements, including grant agreements. However, the objective of those procedures will not be to provide an opinion on
overall compliance, and we will not express such an opinion in our report on compliance issued pursuant to Government
Auditing Standards.
The Uniform Guidance requires that we also plan and perform the audit to obtain reasonable assurance about whether the
auditee has complied with federal statutes, regulations, and the terms and conditions of federal awards applicable to major
programs. Our procedures will consist of tests of transactions and other applicable procedures described in the OMB
Compliance Supplement for the types of compliance requirements that could have a direct and material effect on each of the
governmental entity's major programs. For federal programs that are included in the Compliance Supplement, our compliance
and internal control procedures will relate to the compliance requirements that the Compliance Supplement identifies as
being subject to audit. The purpose of these procedures will be to express an opinion on the governmental entity's compliance
with requirements applicable to each of its major programs in our report on compliance issued pursuant to the Uniform
Guidance.
OTHER SERVICES
We will also assist in preparing the financial statements, schedule of expenditures of federal awards, and related notes of the
governmental entity in conformity with the financial reporting framework identified in the summary of engagement terms and
the Uniform Guidance based on information provided by you. These non‐attest services do not constitute an audit under
Government Auditing Standards and such services will not be conducted in accordance with Government Auditing Standards.
We may provide other non‐attest services, as identified in the summary of engagement terms. These services may not be fully
covered under this engagement agreement and may be billed separately under other agreements with you.
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AUDIT ENGAGEMENT AGREEMENT | Governmental with Federal Single Audit
We will perform the services in accordance with applicable professional standards. We, in our sole professional judgment,
reserve the right to refuse to perform any procedure or take any action that could be construed as assuming management
responsibilities.
RESPONSIBILITIES OF MANAGEMENT FOR THE FINANCIAL STATEMENTS AND SINGLE AUDIT
Our audit will be conducted on the basis that you acknowledge and understand your responsibility for (1) designing,
implementing, establishing, and maintaining effective internal controls relevant to the preparation and fair presentation of
financial statements that are free from material misstatement, whether due to fraud or error, including internal controls over
federal awards, and for evaluating and monitoring ongoing activities, to help ensure that appropriate goals and objectives are
met; (2) following laws and regulations; (3) ensuring that there is reasonable assurance that government programs are
administered in compliance with compliance requirements; and (4) ensuring that management and financial information is
reliable and properly reported. Management is also responsible for implementing systems designed to achieve compliance with
applicable laws, regulations, contracts, and grant agreements. You are also responsible for the selection and application of
accounting principles; for the preparation and fair presentation of the financial statements, schedule of expenditures of federal
awards, and all accompanying information in conformity with the financial reporting framework identified in the summary of
engagement terms and for compliance with applicable laws and regulations (including federal statutes) and the provisions of
contracts and grant agreements (including award agreements). Your responsibilities also include identifying significant contractor
relationships in which the contractor has responsibility for program compliance and for the accuracy and completeness of that
information.
You are also responsible for making drafts of financial statements, schedule of expenditures of federal awards, all financial
records and related information available to us and for the accuracy and completeness of that information (including information
from outside of the general and subsidiary ledgers). You are also responsible for providing us with (1) access to all information of
which you are aware that is relevant to the preparation and fair presentation of the financial statements, such as records,
documentation, identification of all related parties and all related‐party relationships and transactions, and other matters; (2)
access to personnel, accounts, books, records, supporting documentation, and other information as needed to perform an audit
under the Uniform Guidance; (3) additional information that we may request for the purpose of the audit; and (4) unrestricted
access to persons within the government from whom we determine it necessary to obtain audit evidence. At the conclusion of
our audit, we will require certain written representations from you about the financial statements; schedule of expenditures of
federal awards; federal award programs; compliance with laws, regulations, contracts, and grant agreements; and related
matters.
Your responsibilities include adjusting the financial statements to correct material misstatements and confirming to us in the
management representation letter that the effects of any uncorrected misstatements aggregated by us during the current
engagement and pertaining to the latest period presented are immaterial, both individually and in the aggregate, to the financial
statements of each opinion unit as a whole.
You are responsible for the design and implementation of programs and controls to prevent and detect fraud, and for informing
us about all known or suspected fraud affecting the government involving (1) management, (2) employees who have significant
roles in internal control, and (3) others where the fraud could have a material effect on the financial statements. Your
responsibilities include informing us of your knowledge of any allegations of fraud or suspected fraud affecting the government
received in communications from employees, former employees, grantors, regulators, or others. In addition, you are responsible
for identifying and ensuring that the government complies with applicable laws, regulations, contracts, agreements, and grants.
You are also responsible for taking timely and appropriate steps to remedy fraud and noncompliance with provisions of laws,
regulations, contracts, and grant agreements, that we report. Additionally, as required by the Uniform Guidance, it is
management's responsibility to evaluate and monitor noncompliance with federal statutes, regulations, and the terms and
conditions of federal awards; take prompt action when instances of noncompliance are identified including noncompliance
identified in audit findings; promptly follow up and take corrective action on reported audit findings; and prepare a summary
schedule of prior audit findings and a separate corrective action plan. The summary schedule of prior audit findings should be
available for our review during our fieldwork.
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You are responsible for identifying all federal awards received and understanding and complying with the compliance
requirements and for the preparation of the schedule of expenditures of federal awards (including notes and noncash assistance
received) in conformity with the Uniform Guidance. You agree to include our report on the schedule of expenditures of federal
awards in any document that contains and indicates that we have reported on the schedule of expenditures of federal awards.
You also agree to include the audited financial statements with any presentation of the schedule of expenditures of federal
awards that includes our report thereon or make the audited financial statements readily available to intended users of the
schedule of expenditures of federal awards no later than the date the schedule of expenditures of federal awards is issued with
our report thereon. Your responsibilities include acknowledging to us in the written representation letter that (1) you are
responsible for presentation of the schedule of expenditures of federal awards in accordance with the Uniform Guidance; (2) you
believe the schedule of expenditures of federal awards, including its form and content, is stated fairly in accordance with the
Uniform Guidance; (3) the methods of measurement or presentation have not changed from those used in the prior period (or, if
they have changed, the reasons for such changes); and (4) you have disclosed to us any significant assumptions or interpretations
underlying the measurement or presentation of the schedule of expenditures of federal awards.
You are also responsible for the preparation of the other supplementary information, which we have been engaged to report on,
in conformity with the financial reporting framework identified in the summary of engagement terms. You agree to include our
report on the supplementary information in any document that contains, and indicates that we have reported on, the
supplementary information. You also agree to include the audited financial statements with any presentation of the
supplementary information that includes our report thereon or make the audited financial statements readily available to users
of the supplementary information no later than the date the supplementary information is issued with our report thereon. Your
responsibilities include acknowledging to us in the written representation letter that (1) you are responsible for presentation of
the supplementary information in accordance with the financial reporting framework identified in the summary of engagement
terms; (2) you believe the supplementary information, including its form and content, is fairly presented in accordance with the
financial reporting framework identified in the summary of engagement terms; (3) the methods of
measurement or presentation have not changed from those used in the prior period (or, if they have changed, the reasons for
such changes); and (4) you have disclosed to us any significant assumptions or interpretations underlying the measurement or
presentation of the supplementary information.
Management is responsible for establishing and maintaining a process for tracking the status of audit findings and
recommendations. Management is also responsible for identifying and providing report copies of previous financial audits,
attestation engagements, performance audits, or other studies related to the objectives discussed in the Audit Objectives section
of this agreement. This responsibility includes relaying to us corrective actions taken to address significant findings and
recommendations resulting from those audits, attestation engagements, performance audits, or studies. You are also
responsible for providing management's views on our current findings, conclusions, and recommendations, as well as your
planned corrective actions, for the report, and for the timing and format for providing that information.
You agree to assume all management responsibilities for the non‐attest services, as identified in the summary of engagement
terms, financial statements, schedule of expenditures of federal awards, and related notes, and any other non‐attest services we
provide. You will be required to acknowledge in the management representation letter our assistance with preparation of the
financial statements, the schedule of expenditures of federal awards, and related notes and that you have evaluated the
adequacy of our services and have reviewed and approved the results of the services, the financial statements, the schedule of
expenditures of federal awards, and related notes prior to their issuance and have accepted responsibility for them. Further, you
agree to oversee the non‐attest services by designating an individual, preferably from senior management, with suitable skill,
knowledge, or experience; evaluate the adequacy and results of those services; and accept responsibility for them.
REPORTING
We will issue written reports upon completion of our single audit. We cannot provide assurance that unmodified opinions will be
expressed. Circumstances may arise in which it is necessary for us to modify our opinions or add emphasis‐of‐matter or other‐
matter paragraphs. If our opinions are other than unmodified, we will discuss the reasons with you in advance. If, for any reason,
we are unable to complete the audit or are unable to form or have not formed opinions, we may decline to express opinions or
issue reports, or we may withdraw from this engagement.
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The Government Auditing Standards report on internal control over financial reporting and on compliance and other matters will
state that (1) the purpose of the report is solely to describe the scope of testing of internal control and compliance and the
results of that testing, and not to provide an opinion on the effectiveness of the governmental entity's internal control or on
compliance, and (2) the report is an integral part of an audit performed in accordance with Government Auditing Standards in
considering the entity's internal control and compliance. The Uniform Guidance report on internal control over compliance will
state that the purpose of the report on internal control over compliance is solely to describe the scope of testing of internal
control over compliance and the results of that testing based on the requirements of the Uniform Guidance. Both reports will
state that the report is not suitable for any other purpose.
ENGAGEMENT ADMINISTRATION, FEES, AND OTHER
We understand that your employees will prepare all cash, accounts receivable, and other confirmations we request and will
locate any documents selected by us for testing.
At the conclusion of the engagement, we will complete the appropriate sections of the Data Collection Form that summarizes
our audit findings. It is management's responsibility to electronically submit the reporting package (including financial
statements, schedule of expenditures of federal awards, summary schedule of prior audit findings, auditors' reports, and
corrective action plan) along with the Data Collection Form to the federal audit clearinghouse. We will coordinate with you the
electronic submission and certification. The Data Collection Form and the reporting package must be submitted within the earlier
of 30 calendar days after receipt of the auditors' reports or nine months after the end of the audit period.
We will provide copies of our reports to the governmental entity; however, management is responsible for distribution of the
reports and the financial statements. Unless restricted by law or regulation, or containing privileged and confidential
information, copies of our reports are to be made available for public inspection.
The audit documentation for this engagement is the property of BerganKDV and constitutes confidential information. However,
subject to applicable laws and regulations, audit documentation and appropriate individuals will be made available upon request
and in a timely manner to oversight, regulatory, state agencies or their designees pursuant to authority given to them by law or
regulation, a federal agency providing direct or indirect funding, or the U.S. Government Accountability Office for purposes of a
quality review of the audit, to resolve audit findings, or to carry out oversight responsibilities. We will notify you of any such
request. If requested, access to such audit documentation will be provided under the supervision of BerganKDV personnel.
Furthermore, upon request, we may provide copies of selected audit documentation to the aforementioned parties. These
parties may intend, or decide, to distribute the copies or information contained therein to others, including other governmental
agencies.
The audit documentation for this engagement will be retained for a minimum of five years after the report release date or for
any additional period requested by the oversight, regulatory or state agencies. If we are aware that a federal awarding agency,
pass‐through entity, or auditee is contesting an audit finding, we will contact the parties contesting the audit finding for guidance
prior to destroying the audit documentation.
The attest engagement partner, as identified in the summary of engagement terms, is responsible for supervising the
engagement and signing the reports or authorizing another individual to sign them.
Our fees for these services are detailed in the summary of engagement terms. The fee estimate is based on anticipated
cooperation from your personnel, the assumption that all requested information will be provided timely and accurately, and we
will not encounter any significant or unusual circumstances which will affect the scope of our engagement, including unforeseen
changes in operations or federal awards, or disruptions in providing our services. If significant additional time is necessary, we
will keep you informed of any problems we encounter, and our fees will be adjusted accordingly. Additional time incurred for
assistance with implementation of new accounting standards (ASU) will be billed separately and will be based in part upon the
amount of time required at our standard billing rates, plus out‐of‐pocket expenses.
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Our invoices for these services will be billed with up to a 50% advance retainer due when work commences, and the remaining
amounts rendered as work progresses. All invoices are payable on presentation. In accordance with our firm policies, work may
be suspended if your account becomes 60 days or more overdue and will not be resumed until your account is paid in full. If we
elect to terminate our services for nonpayment, our engagement will be deemed to have been completed upon written
notification of termination, even if we have not completed our reports. You will be obligated to compensate us for all time
expended and to reimburse us for all out‐of‐pocket expenses through the date of termination. A service charge of 1% per month,
which is an annual rate of 12%, will be added to all accounts unpaid 30 days after billing date. If collection action is necessary,
expenses and reasonable attorney's fees will be added to the amount due.
Should any litigation or adverse action (such as audits by outside organizations and/or threatened litigation, etc.), by third parties
arise against the governmental entity or its officers subsequent to this engagement, which results in the subpoena of documents
from our firm and/or requires additional assistance from us to provide information, depositions or testimony, the governmental
entity hereby agrees to compensate our firm (at our standard hourly rates then in effect) for additional time charges and other
costs (copies, travel, etc.), and to indemnify us for any attorney’s fees we may incur.
You may request that we perform additional services not contemplated by this engagement agreement or summary of
engagement terms. If this occurs, we will communicate with you regarding the scope of the additional services and the estimated
fee. We also may issue a separate engagement agreement and summary of engagement terms covering the additional services.
In the absence of any other written communication from us documenting such additional services, our services will continue to
be governed by the terms of this engagement agreement and summary of engagement terms.
During the course of our engagement, we may accumulate records containing data which should be reflected in your books and
records. You will determine that all such data will be so reflected. Accordingly, you understand that our firm does not accept
responsibility for hosting client information; therefore, you have the sole responsibility for ensuring you retain and maintain in
your possession all your financial and non‐financial information, data and records.
This engagement agreement and summary of engagement terms includes your authorization for us to supply you with
electronically formatted financial statements or drafts of financial statements, financially sensitive information, spreadsheets,
trial balances or other financial data from our files, upon your request.
If you intend to publish or otherwise reproduce the financial statements and make reference to our Firm name, you agree to
provide us with printers' proofs or masters for our review and approval before printing. You also agree to provide us with a copy
of the final reproduced material for our approval before it is distributed. Additionally, if you include our report or a reference to
our Firm name in an electronic format, you agree to provide the complete electronic communication using or referring to our
name to us for our review and approval prior to distribution.
During the course of our engagement, we will request information and explanations from management regarding the entity's
operations, internal controls, future plans, specific transactions, and accounting systems and procedures. At the conclusion of
our engagement, we will require, as a precondition to the issuance of our report, that management provide certain
representations in a written representation letter. The procedures we will perform in our engagement and the conclusions we
reach as a basis for our report will be heavily influenced by the written and oral representations that we receive from
management. Accordingly, false representations could cause us to expend unnecessary efforts or could cause a material error or
a fraud to go undetected by our procedures. In view of the foregoing, you agree that we shall not be responsible for any
misstatements in the entity's financial statements that we may fail to detect as a result of false or misleading representations
that are made to us by management.
Any disputes between us that arise under this agreement, or for a breach of this agreement, or that arise out of any other
services performed by us for you, must be submitted to nonbinding mediation before either of us can start a lawsuit against the
other. To conduct mediation, each of us shall designate a representative with authority to fully resolve any and all disputes, and
those representatives shall meet and attempt to negotiate a resolution of the dispute. If that effort fails, then a competent and
impartial third party acceptable to each side shall be appointed to hold and conduct a nonbinding mediation proceeding. You and
we will equally share in the expenses of the mediator and each of us will pay for our own attorneys' fees, if any. No lawsuit or
legal process shall be commenced until at least 60 days after the mediator's first meeting with the parties.
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The nature of our engagement makes it inherently difficult, with the passage of time, to present evidence in a lawsuit that fully
and fairly establishes the facts underlying any dispute that may arise between us. We both agree that notwithstanding any
statute of limitation that might otherwise apply to a claim or dispute, including one arising out of this agreement or the services
performed under this agreement, or for breach of contract, fraud or misrepresentation, a lawsuit must be commenced within 24
months after the date of our report. This 24‐month period applies and starts to run on the date of each report, even if we
continue to perform services in later periods and even if you or we have not become aware of the existence of a claim or the
basis for a possible claim. In the event that a claim or dispute is not asserted at least 60 days before the expiration of this 24‐
month period, then the period of limitation shall be extended by 60 days, to allow the parties of conduct nonbinding mediation.
Our role is strictly limited to the engagement described in this agreement and summary of engagement terms, and we offer no
assurance as to the results or ultimate outcomes of this engagement or of any decisions that you may make based upon our
communications with, or our reports to you. Your entity will be solely responsible for making all decisions concerning the
contents of our communications and reports, for the adoption of any plans and for implementing any plans you may develop,
including any that we may discuss with you.
LIMITATION OF LIABILITY
You agree that it is appropriate to limit the liability of BerganKDV, its shareholders, directors, officers, employees and agents to
the fullest extent permitted by applicable law.
You further agree that you will not hold us liable for any claim, cost or damage, whether based on warranty, tort, contract or
other law, arising from or related to this agreement, the services provided under this agreement, the work product, or for any
plans, actions or results of this engagement, except to the extent authorized by this agreement. In no event shall we be liable to
you for any indirect, special, incidental, consequential, punitive or exemplary damages, or for loss of profits or loss of goodwill,
costs or attorney's fees. Because of the importance of oral and written management representations to the effective
performance of our services, you agree to hold us harmless and to release, indemnify, and defend us from any liability or costs,
including attorney's fees, resulting from management's knowing misrepresentations to us.
The exclusive remedy available to you shall be the right to pursue claims for actual damages that are directly caused by acts or
omissions that are breaches by us of our duties under this agreement.
SEVERABILITY
If any portion of this engagement agreement and summary of engagement terms is held to be void, invalid, or otherwise
unenforceable in whole or in part, for any reason whatsoever, such portion of this engagement agreement and summary of
engagement terms shall be amended to the minimum extent required to make the provision enforceable and the remaining
portions of the engagement agreement and summary of engagement terms shall remain in full force and effect.
POWER AND AUTHORITY
Each of the parties hereto has all requisite power and authority to execute and deliver this engagement agreement and summary
of engagement terms and to carry out and perform its respective obligations hereunder. This agreement constitutes the legal,
valid and binding obligations of each party, enforceable against such party in accordance with its terms.
PEER REVIEW REPORT
Government Auditing Standards require that we provide you with a copy of our most recent external peer review report and any
letter of comment, and any subsequent peer review reports and letters of comment received during the period of contract. Our
peer review report can be downloaded from our website at www.BerganKDV.com or will be provided in alternate formats upon
request.
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City of Woodbury, Minnesota
Office of City Administrator
November 4, 2022
To:

City of Woodbury Audit and Investment Commission

From:

Angela Gorall, Assistant City Administrator

Subject:

Water Rate Study

Summary
At the October meeting, Public Works Director Mary Hurliman introduced the Commission to
the history of PFAS in the community, the State’s settlement, the resulting conceptual drinking
water supply plan (CDWSP) and the City’s steps taken to this point and future plans to address
PFAS, through water treatment. This content was intended to provide the necessary context to
further review and analyze the water rate study and associated policy questions.
The City has hired a consultant, Carollo, to assist with a complex water rate analysis. Mark
Panny of Carollo will attend the November 4 Audit and Investment Commission meeting. He
will introduce Woodbury’s current rate structure and provide an overview of the financial needs
of Woodbury water system, irrespective of PFAS and treatment. The City has taken an approach
of having Carollo build a base model, which scenarios can then be added for analysis (i.e.
system-wide treatment and softening) if directed by the City Council. This initial meeting will be
helpful to develop a base understanding of Woodbury’s water capital needs, assumptions being
built into the model and questions City staff will have for the Audit and Investment
Commission.
While the Commission’s questions and thoughts throughout will be helpful to staff as we
develop the technical inputs to the model. The key advisory being sought from the Commission
is related to policy. Please review the attached Water and Sanitary Sewer Utility Capital Asset
Funding and Reserve Policy which was adopted in 2014 and will serve as our base policy to work
from. Significant infrastructure and associated debt is being added to the City’s water system,
the key question for the Commission will be related to how these additions impact our current
Capital Asset Funding and Reserve Policy, as we will likely shift from a mostly pay-as-you-go
community to needing to manage debt to support the Woodbury water system.
Also provided, is a memo on water softening which was provided to the City Council in
September 2022. This memo is being provided to the Commission for information purposes, no
advisement is being sought at this time.
Recommendation
As this is a continued introductory meeting, Commissions are asked to review and ask questions
at the meeting and advise staff of any additional information that can be provided to assist as we
proceed with future water rate study and policy review.

Audit and Investment Commission
November 4, 2022
Page 2
Fiscal Implications
Fiscal implications will be reviewed throughout this analysis and review. For this meeting,
details on fiscal implications will continue to be introductory.
Policy
Consistent with Council Strategic Initiative – Drinking Water – Water Treatment
Implementation.
Written By:
Approved Through:
Attachments:

Mary Hurliman, Public Works Director
Angela Gorall, Assistant City Administrator
Jason Schirmacher, CFO/Controller
1. Water and Sanitary Sewer Utility Capital Asset Funding and Reserve
Policy (CD-FIN-5.10)
2. Technical Memo: Centralized Municipal Water Softening Impacts

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
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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
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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.

P05574-2019-002
Think Big. Go Beyond.

Page 14 of 17
www.ae2s.com

Technical Memorandum
Re: Centralized Municipal Water Softening Impacts
September 1, 2022

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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